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HOACHUTEJIBHAA 3AIIMCKA

PabGouass mporpamma yueOHOro kypca «['eomerpusi» 0a30BOro ypoBHS IS
obyuarommxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaabHOro
rocyJIapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHApTa CpeaHEro olIiero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUW, TMPEABIBISIEMBIX K
MaTeMaTH4eCKOMYy OOpa3oBaHWIO, U TPAIUIMA POCCUUCKOTO OOpa3oBaHUSI.
Peanuzamus mporpaMMbpl 00ecTIeunBaeT OBIAJACHUE KITFOYCBBIMU KOMIIETCHITUSIMH,
COCTaBJISIIONIIUMU OCHOBY JJIS CaMOPa3BUTHs M HEMPEPHIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO UM TIO3HABATEIILHOTO Pa3BUTHS
JUYHOCTHU O0YYaIOIINXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanusi OOYyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBHIO METANpEAMETHBIX U
IPEIMETHBIX PE3YJbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOTO
pa3BuTua oOydaronuxcsi, GopMupoBaHUS (PYHKIMOHAILHOW MAaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYCHUS IPYTUX YUEOHBIX TUCIUIUINH. Pa3BuTne y oOydarommxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH W MPOUCXOXKICHUU T€OMETPUUYECKHUX
aOCTpaKiMii, COOTHOIIEHUH PEAIbHOIO0 M HICAIBHOTO, XapaKTepe OTpaKeHHs
MAaTEMaTH4YEeCKOW HAyKOW SBICHUW M NPOLECCOB PEATBHOTO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIM MATEMAaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyYalllMXxcsi, a TaKKe KayecTB MbILIUICHUS, HEOOXOAMMBIX JUIsl aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisgeTcs OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHMs, TaKk Kak OOECIeYMBAE€T BO3MOXKHOCTh M3yUEHHs Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOWM HANpPaBIE€HHOCTH, TaK U TyMaHUTapPHOM.

Jlornyeckoe MblIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUH OOydarouUMUCs
MOHSATUHHBIX OCHOB T€OMETPHUH M MIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI€ pEUICHUsI T€OMETPUYECKUX 3a/Jayd, YMEHHE BBIJIBUTaTh M OIpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCA MPU PEIICHUHM 337a4 €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 00MacTsIX AesiTeNbHOCTH dYesoBeka. OpueHTalus YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPAXXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  jAeiicTBUTENbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu OO0BEIUHSIET pa3Hble BUIbI Y4eOHONW M TPYAOBOM JESITEIBHOCTH,



SIBJSIETCS OAHUM M3 TPO(PECCHOHATIBHO BaXKHBIX KAyeCTB, MOATOMY aKTyallbHa
3amada (GopmMupoBaHUS y OOYYAIOIMIUXCS MPOCTPAHCTBEHHOTO MBINIJICHUS Kak
Pa3HOBUJIHOCTU OOpA3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIIBHOCTH M0 MHOTUM HaMpPaBJICHUSIM.
[lens ocBoeHusi mporpamMmbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 0O0yueHus — o0OmeoOpa3oBarebHOE U OOIIEKYJIbTYpHOE Ppa3BUTHE
oOyyaroruxcst ~ 4yepe3  oOecreyeHMe  BO3MOXKHOCTH  NPUOOpETEeHUs U
WCTIOJIb30BAHUS. CUCTEMATHYECKUX TIE€OMETPUYECKMX 3HAHUM W JCUCTBUH,
crielu(pUYHBIX TEOMETPUHU, BO3MOXKHOCTH YCHEIIHOTO MPOJOJKEHUST 00pa3oBaHus
M0 CIEUUAIBHOCTSAM, HE CBA3aHHBIM C MPUKIAJIHBIM HUCII0JIb30BAHUEM T€OMETPHH.
[Iporpamma 1o reomeTpur Ha 0a30BOM ypOBHE TWIpeIHa3HA4YeHa JUIs
00yYaroIMXCsl CPeAHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUN
Ha YPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. TakuMm oOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIIHME MATEeMAaTHYECKHUE YMEHHsI, CBSI3aHHBIC
co crneuupuKod TEOMETPpUU M HEOOXOIUMBIE HJisi KU3HU B COBPEMEHHOM
oOmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTb M3YyUWUTh F€OMETPUIO OoJee
r1yOOKO, €clii B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKHUX
3HaHUSIX B MPO(GECCUOHATBHOU IEATETLHOCTH.
JlocTi>keHHe 1eTu OCBOCHMSI MPOrpaMMbl 00ECIIEUMBAETCS pElICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuoputeTHbIMM 3ajlayaMH  OCBOCHHUSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax gBIsSIFOTCS:
e (QopMmupoBaHue TpEACTAaBICHUS O TEOMETPUUM KaK 4YacTH MHUPOBOMU
KYJBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX U TeJax BpallCHUS
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJIEISAX, MO3BOJSIONIMX OMUCHIBAThH
U U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEro MUPA;

e (dopmupoBaHHe yMEHHS paclo3HaBaTb Ha YepTekax, MOJACISIX U B

peasibHOM MHUPE MHOTOTPAaHHUKH U TeJla BpaIleHUS;
® OBJAJICHHE METOJAMH PEIICHMs 3aJlay Ha MOCTPOCHUS Ha M300paKEHUSX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopMmupoBaHuUE YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMHU O
MHOTOTPAaHHUKAX M TeJlaX BPAIICHUS U UX OCHOBHBIMU CBOMCTBaMU;

® OBJIQJICHHE  aNTOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopmMupoBaHUE€ YMEHHUSI TPOBOJUTH  HECJIOXKHBIE JIOKa3aTelbHbIC
paccykJeHUs B XOJI€ PEUICHUsS CTEPEOMETPUUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJIEP>KaHUEM;

® pa3BUTHE WHTEJIEKTYalIbHBIX U TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcs, IMO3HaBaTEIbHOM  aKTUBHOCTH,  HCCIEIOBATEIIbCKUX
YMEHHM, KpUTUYHOCTHU MBIIIUICHUS;



e (popmupoBaHue (byHKITMOHATBHOMN rPaMOTHOCTH, peNeBaHTHOU
r€OMETPUU: yMEHUE PACIO3HABaTh IMPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTyallUsiX M MpPHU H3YyUYEHUU IPYIHMX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpPMYyIUpOBATh KX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHE MOJIETHU, TPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl PELIeHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4, MHTEPIIPETUPOBATh U OLIEHUBATH [TOJYYEHHBIE PE3YJIbTaThI.

OTIMYUTETHFHON OCOOEHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKIIFOUEHHE B KYpC
CTEPEOMETPUM B Hayale €ro M3y4YeHWsl 3ajay, pelIaeMblXx Ha YpPOBHE
UHTYUTHBHOI'O MTO3HAHHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHas paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOI'O
MBIIUICHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHHUIO NPEIMETA.

[Tpeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHMs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
NPAaKTUYECKOM AEeATENbHOCTU. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYalllXcsi B Kypce CTepEeOMETpUH MPOBOAMUTCS 3a CYET pelieHus 3ajady Ha
CO3JaHME  MPOCTPAHCTBEHHbIX O0Opa3oB M  3aJa4y Ha  ONEPUPOBAHUE
IPOCTPaHCTBEHHBIMH oOOpazamu. Co3naHue oOpa3a HPOBOAMTCA C OMOPOW Ha
HarJIAIHOCTh, a OIepUpOBaHUE O0Opa3oM — B YCIOBUAX OTBJICYEHUS OT
HAarJIIHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 UCXOIHOTO COJAEPIKAHMUS.

OcHoOBHBIE cozaepikaTenbHble TMHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «IIpsMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTopbl 1 KOOpAWHATHI B IPOCTPAaHCTBE». DOPMUPOBAHUE JJOTUUECKUX YMEHUMN
pacnpenenserca He TOJIbKO M0 COJepKaTelIbHbIM JHMHHUSAM, HO W MO TrojAaM
00yueHHUs Ha YPOBHE CpEJIHETO 00IIero o0pa3oBaHusl.

Conepxanue o0Opa3oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yibTaTaM
OCBOCHHMSI pabouell mporpaMmbl, pachpeieN€éHHbBIM 10 TojaM OO0y4YeHus,
CTPYKTYPUPOBAHO TakuUM 00pa3oM, 4YTOObI OBJAJEHUE TIE€OMETPUUECKUMU
NOHATUSAMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
coOJII0ICHUEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAINCH B
o0IIyI0 CUCTEMY T'€OMETPUYECKUX MPEJCTAaBICHUN OOyYarOMIMXCS, pacIIupsis U
yrayonsisa e€, o0pasys MpOoYHbIe MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomeTpuun oTBoauTCs 2 4aca B Henento B 10 knacce u 1 4ac B
Heneno B 11 kimacce, Bcero 3a aBa rojia o0ydenus - 102 yueOHBIX daca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CT€peOMETpuUU. Touka, mOpsiMas, TIOCKOCTbD,
npocTtpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3aumMHOe pacnonoxeHue nNpsMBIX B IIPOCTPAHCTBE: IIEPECEKarouecs,
napajuleJibHble M CKpeuuBaronmecs npsamele. [lapamnenpsHOCTh NpAMBIX U
IUIOCKOCTE B TPOCTPAHCTBE: IMAPAIUIEIbHBIE IMpPSMbIE B INPOCTPAHCTBE;
MapajIEIbHOCTh TPEX MPAMBIX; MAapAIUIEIBHOCTh MPAMOM M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMU; YIOJ MEXAY IMpAMBIMA B MPOCTPAHCTBE.
[TapannenbHOCTH TJIOCKOCTEM: MapaJlIeIbHbIC IJIOCKOCTH; CBOMCTBA
napauiesibHbIX IIockocTe. [Ipocrteifine mnpocTpaHCTBEHHbIE (UTYpHI Ha
IUIOCKOCTH: T€Tpadp, KyO, mapajuieenumne;]; TOCTPOCHUE CEUCHHUIA.

[lepnieHAUKYIAPHOCTH NPSIMOW U IUIOCKOCTH: NEPIECHANKYJISPHBIE MPSIMBIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuICIbHBIE W NEPHNECHAUKYJIAPHBIE K IIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NpsMOu
MEPIEHANKYJISIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY IMPSIMOH U
IUIOCKOCTBIO;  JABYTPAaHHBIM  YroJjl, JIMHEWHBIM yroJl  JBYTPAaHHOTO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE
OT  MOpsSIMOM 10  TUJIOCKOCTH,  TpOoeKuust  (Urypbl  HAa  IJIOCKOCTb.
[lepnieHAUKYJISIPHOCTh  IUIOCKOCTEM: MOPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
IJ10cKoCcTer. Teopema o TpEX MepHEHANKYIISpax.

MHororpaHHuKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAaHHUKU; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronsHas
pU3Ma; TpaHd U OCHOBAHUS NMPHU3MBIL; MpsIMas U HAKIOHHAs MPU3MbI, OOKOBast U
NOJIHAs NIOBEPXHOCTh MIPU3MBL. [Tapannenenune, MPSAMOYTOJIbHBIN
napajuleJienunes; U ero corcrsa. Ilupammpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHE MUPAMHJIBI; OOKOBAs U TOJIHASI TOBEPXHOCTh MUPAMHU/IBI; TPABUIIHHAS U
yceyéHHasg nHupamMuaa. OJIEMEHTbl NOpu3Mbl W nupamuiabl. IIpaBuiibHbIE
MHOTOTPaHHHUKHU: TOHSATHE MPABWILHOIO MHOTOTPAHHUKA; MpPAaBUJIbHAS MpPU3MA U
MpaBWIbHAS THUPAMUJA; NpPaBWIbHAA TPEYTOJbHAs NUPAMUIA W MPABUIIbHBIN
terpasap; KyO. IlpencraBieHue O MpPaBWIbHBIX MHOTOIPAaHHUKAX: OKTad3Jp,
noaeka’ip u ukoca’ap. CeyeHust Npu3Mbl U TUPaAMU/IBI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  DJEMEHTBl CUMMETPHUM B INHpPAMHMAAX, [NapajuleJeNuneaax,
MIPaBUJIbHBIX MHOTOIPaHHUKAX.



Bbluucnenue 3JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroOHalIH, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJHOM TIOBEPXHOCTH TPSIMOW MPHU3MBI,
IIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH NPSIMOM MPHU3MBIL.
[Tnomans OOKOBOM MMOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopemMa o Iulomaau yceu€éHHol mnupamunabl. [lonstue o0 o0béMe. OO0BEM
MUPaAMHU/JIbI, TPU3MBL.

[Tono6ueie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU TOTI0OHBIX TEJI.

11 KIIACC

Tesa Bpamenus

[unuaapuyeckas MOBEPXHOCT, oOpasyroliue UIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIWHJIPUYECKON TMOBEpXHOCTU. [lunuHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpa3zymolias M OCh; IUIONIaJAb OOKOBOM M TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: ocHOBaHME U BeplilinHa, oOpasyrolias
U OCh, IUIOIIAAb OOKOBOM U TMOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ytolire 1 BbICOTa; OCHOBAaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHtp, paguyc, IUaMeTp; IJIOMIAAb MOBEPXHOCTU chephl.
B3aumHoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTelibHasi TII0CKOCTh K cdepe;
IJI01A/1b CEPHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEpTka muIMHIpa U KOHYCA.

KoMOuHanmuu Tenm BpalleHUss U MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
OMUCaHHBIA OKO0JIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpallCHUS.

[Tonsatue 06 06BEMe. OcHOBHBIC CBOKCTBA 00BbEMOB Tel. Teopema 006 00béEMeE
IPsIMOYTOJILHOTO TMapajuieNienurnena u ciaeactBuss u3 He€. OO0bEM UMIMHApA,
kKoHyca. O0BEM 11apa u miomaab chepsl.

[TonoOnsie Tenma B mpocTpancTBE. COOTHONIIEHUS MEXKIY IUIOMAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOIOOHBIX TEJI.

Ceuenuss mwiuHapa (TapajulelbHO W TEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAHUIO U TPOXOSIEe uepe3 BEPIIUHY), CECUCHUS
niapa.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu u B npocTpancTse. CloXKeHne U BHIYUTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4YuciIo. Pa3noxeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlIpaBuno mapamnmenenunena. Pemenwe 3agad, CBSA3AHHBIX  C
IIPUMEHECHUEM TMpaBUJl JACUCTBUUA € BekTopamu. [IpsiMoyrosibHas cucrema



KoopauHAaT B mnpoctpadHcTBe. Koopamnatel BekTopa. Ilpocreitmme 3amaun B
KOOpAWHATaX. YTOoJl MExIy Bekropamu. CKalgpHOE MNPOU3BEIECHUE BEKTOPOB.
BrrunciieHre yrioB Mexay NpSAMbIMU U IIOCKOCTSIMU. KoOpAMHATHO-BEKTOPHBIN
METO/I IPU PEIICHUHA T€OMETPUYECKUX 3a/1a4.



IHIJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3yibTaThl OCBOCHUS MPOrpamMMbl y4yeOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCUUCKOro OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUI,
npoleayp TpaxaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCHI ©U Mp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUHM C UX
GyHKUUSIMHY 1 HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTBHIO POCCUUCKON TPa)KJaHCKOW MACHTUYHOCTH, YBaKEHUS
K IPOILIJIOMY U HACTOSIIEMY POCCHICKONW MaTEMAaTUKH, [IECHHOCTHBIM OTHOIIIEHUEM
K JIOCTHXKEHHUSIM POCCUUCKMX MaTEMaTUKOB M POCCHICKON MaTreMaTu4ecKou
IIKOJIbI, K HCIOJB30BAHUIO 3TUX JOCTH)KEHUU B JAPYTUX HAyKaxX, TEXHOJOTHSX,
chepax SKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX [EHHOCTEH pOCCHIICKOTO HapoJa;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTHUYECKOTO  TOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHHUI HAYKH U JIEATEIIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIECHUEM K MHUPY, BKJIIOYas ACTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajady, peleHni, paccyXICHUM;
BOCIIPUUMYHBOCTBIO K MATEMAaTUYECKUM aclleKTaM Pa3nyHbIX BUJOB UCKYCCTBA.

PDusuyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMaTUYeCKUe 3HaHHUS B
MHTEpecax 370poBOro u 06e3onacHoro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC IMHTaHHE, COATAHCHPOBAHHBIA PEKUM 3aHSATHH U

OTJIbIXa, peryisipHasi busnueckas AKTUBHOCTb); busnuecKoro
COBEPIIICHCTBOBAHUS, npu 3aHSATUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeATENbHOCTBIO.

Tpynosoe BocnnuTranue:

TOTOBHOCTBIO K TPYyHdy, OCO3HAHUEM IIEHHOCTU TPYAOIIO0US; UHTEPECOM K
paziuuHbiM  chepaM  MPOGECCHOHAIIBHOM  JNESITEIBHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW M €€ MNPUIOKEHUSIMU, YMEHHEM COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymerd mnpodeccur W peamu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTHIO K MaTeMaTUYeCKOMYy OOpa3OBaHUIO W
caM000pa30BaHUIO Ha TPOTSHKEHWU BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUU NIPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAIPABICHHOCTH.

JKOJI0rMYeCcKoe BOCIIMTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTUUECKON KYJIbTYpbl, MOHUMAHUEM BIIHUSHUS
COIMAJIbHO-D)KOHOMUYECKUX TMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIbHON
Cpenbl, OCO3HAaHHMEM TJIOOATBHOTO XapakTepa HJKOJOTMYECKUX Mpo0seMm;
OpUEHTaIlMel Ha MPUMEHEHHWE MAaTeMaTHYECKUX 3HAHUW JJIs PEIICHUs 3a/Jad B
0o0JIacTH  OKpYXarlieil cpeabl, IUIaHUPOBAHUSI TOCTYNKOB U OIEHKH HX
BO3MOXKHBIX ITOCJIEJICTBUN I OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOIO NMO3HAHUS: _

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKh Kak cdepbl UYeIOBEUECKOW JESITeNIbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH I PAa3BUTHS LMBWIM3ALKMHU; OBJIAAECHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYECKOM KyJIbTypoW Kak CpPEJCTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIIECTBIIATh MPOEKTHYIO W HCCIEIO0BATENbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEAMETHBIE PE3YJ/IbTATDBI

MeTanpeMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4EOHOTO TpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHLIMU  OCUCNUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elcCmeusMU, YHUBEPCANbHbIMU Pe2YIIMUSHBIMU 0eUCTNEUAMU.

1)  Vuusepcanvnvie = no3nasamenwvmvle  Oeticmsus,  obecneuuaom
dopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00YYAIOWUXCs (0ceoeHue
Memo008  NO3HAHUA  OKpYJCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble JJornyeckue AeiicTBUSA:

® BBISBIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKA MATEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAY IOHATUAMH, (OPMYITHUPOBATH
OTIpENICNICHUS] ~ TOHSATUW; YCTaHABJIMBATH CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(uKay, OCHOBAaHUS JUIsi OOOOIIEHUS M CpPAaBHEHHWS, KPUTECPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATh, (HOPMYJIUPOBaTH MW  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIC;

® BBISBIATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTtuBopeurss B (aKkTaxX, MAHHBIX, HAONIOACHUSAX U YTBEPKIACHUSIX,



npejiaratb ~ KpUTEpUM  JJIsl  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTHUBOPEUHNIL;

® JeNaTh BBIBOABI C WCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JIEAYKTHUBHBIX M
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUCHH 110 aHAIOTHH;

® [POBOJUTH CaMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKJICHUM (MpsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJUTH TPUMEPHl M KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBI;

e BHIOMpPATH cMOCOO penieHus ydyeOHOHM 3aauM (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBIOMpATh HauboJee NOAXOIAUUNA C Y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBarebCKue 1eHCTBUA:

® UCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHMS;
bopMynaupoBaTh BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE€ U  JaHHoe, (OpMUpOBaThH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMI0, MHEHUE;

® IPOBOJUTH CaMOCTOSITEJILHO CILJITAHUPOBAHHBIN HKCIIEPUMEHT,
WCCJICIOBAHNE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
0o0BEKTa, SBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIy
00bEeKTaMHU, SBJICHUSMHU, MPOIIECCAMU;

® CaMOCTOSITENHHO (POopMyTUpPOBaTH 000OIIEHUS U BBIBOJIBI MO PE3yJbTaTam
IPOBENEHHOTO HAOJIOJIEHUS, HUCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIhbTaTOB, BEIBOJOB U 000OIIECHHIA;,

® T[IPOrHO3MPOBATH BO3MOXKHOE pa3BUTHUE IMPOIECCA, a TAK¥KE BBIIBHUIATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

® BBISIBIATH JePUIMTHI MHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIPOC U JIJISI pELICHUs 3a]1a4u;

e BhIOMpaTh HHQPOPMAIIMIO U3  HCTOYHMKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MUHTEPHPETUPOBATH MH(OOPMAIIUIO
Pa3JIMYHBIX BUJOB U (DOPM MpEICTABICHUS;

® CTPYKTYpUPOBaTh UH(POPMAIUIO, MPEJICTABIATh €€ B pa3IMUHbIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

® OIICHUBATH HaAEKHOCTh uHbOopMaIuu o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvhvie KOMMYHUKaGmMuGHble Oelicméus, o0becnevyusaom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 00VUAIOUWUXCHL.

OO0uienue:



® BOCIpPUHUMATh M (POPMYJIHMPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCJIOBHUSIMHU U LIEJIAMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHS IO
XOJly peIIeHus 3a1a4i, KOMMEHTUPOBATh MIOJIYYEHHBIN PE3yJIbTaT;

® B X0J€ 00CYXKIeHHs 3a7aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
npoOIeMBbl, peraeMoi 3aj1auu, BEICKa3bIBaTh UACH, HAIICJICHHBIE HAa TTOUCK
pElIEHNsA; COMOCTABIATH CBOM CYXKJIECHHMS C CYXICHUSMH JPYTrUX
YYACTHUKOB JWanora, OOHapy>KMBaTh pa3iMuu€ U CXOJCTBO IMO3UILIHMA; B
KOPPEKTHOH popme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,

® TMPEACTABIATH  PE3yJNbTAaThl  pEIICHHWs  3aJadd,  JIKCIIEPUMEHTa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOATENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C YUETOM 3a/1ad MPE3CHTAIIMN U OCOOSHHOCTEH ay TUTOPUH.
CorpyanunyectBo:

® [IOHMMATh W  HUCHOJB30BAaTh  MPEUMYIIECTBA  KOMaHJIHOH U
WHIUBUIYaIbHON pabOThl NpU pElIEHUH YUYEeOHBIX 3a/1a4; IPUHUMATh LETh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBAaTh OPraHHU3aLUI0 COBMECTHOMN
paloThl, pacrpenensaTh BUAbl padoT, JOroBapuBaThCs, 00CYXKIaTh IPOLECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

® y4YacTBOBaTh B IPYyNIOBBIX (hopmax padoThI (00CYXI€HUsI, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBINOJHATH CBOI 4YacThb padOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHS C JPYTMMHU YJ€HAMU KOMAaH/bI;
OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie  pecynamugHule Oeticmaus, obecneuugarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

® COCTaBJIATH IIaH, AJITOPUTM PEIICHUS 33a]a4M, BEIOMpATh CIOCO0 peleHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popmManuu.

CaMOKOHTPOJIb:

e BIAJETh HABbIKAMU IIO3HABATEIBHON pedieKcuH Kak OCO3HaHHs
COBEPILIAEMBIX JEHCTBUIA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJA/JI€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTPOJISL Ipolecca H
pe3yJibTaTa pelieHHsl MaTeMaTHYeCKON 3a/1auH;

® NPEIBUIECTb TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpU pPEIIECHUU
3ajaud, BHOCHUTb KOPPEKTHUBBl B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAMJIEHHBIX OITMOOK, BHISIBICHHBIX TPYAHOCTEH;



® OIICHMBAaTh COOTBETCTBHE pE3yJbTaTa LEIU U YCIOBHSIM, OOBSICHITH
MIPUYUHBI JTOCTHKEHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB AEATEIBbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBaTh NOHATUSAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[TpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX MPU PEIICHUU
r€OMETPUYECKHX 3a4ad.

OnepupoBaTh NOHATUAMU: NMAPATIIETBHOCTD U MEPIEHIUKYISIPHOCTD IPSIMBIX
Y IJTIOCKOCTEMN.

KnaccuduumpoBate B3aMMHOE pPAcCHOJOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JBYTPAHHBIA yIoj, FpaHd ABYTPAHHOrO YyrIia,
pedpo IBYrpaHHOrO yIJa; JUHEMHBIA yrojl ABYTpaHHOIO yrja; TpajycHas Mepa
JNBYTPAHHOTO YyTJIA.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M HEBBITYKJIBIM
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOT'PaHHUKA, IPABUJIBHBI MHOTOI'PAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJABl MHOTIOIPAaHHUKOB (MHpamMujaa; mpu3Ma,
IPsIMOYTOJIbHBIN Napajijiesienune, Kyo).

Knaccugumupoarb ~ MHOTOIpaHHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIS
KJacCU(pUKauu (BBITYKJIblE W HEBBIMYKJIblE MHOTOIPAaHHUKH; TPaBUIbHBIC
MHOTOTPaHHMKH; MPSMbIE U HAKJIOHHBIE MIPU3MBI, TApaJJICIIECTIUIIE IbI).

OnepupoBaTh NOHATUAMU: CEKyLIas ITIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBSICHATH NPUHIMIBI TIOCTPOEHUSI CEYEHUH, UCTIOJIB3YS METOJ] CJIEJIOB.

Crpoutrh ceyeHUsT MHOTOIPAaHHHUKOB METOJOM  CJEAOB, BBIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHUJ
CBEpXy, COOKY, CHH3Y.

Pemate 3a1aun Ha HaXOXKJIEHUE F€OMETPUUYECKUX BEJIMYMH MO 00pa3laM Win
QITOPUTMAM, TPUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOAbl IpPU PELICHUU
CTaHAAPTHBIX MAaTEMaTUYECKUX 3a7a4 HAa BBIUMCICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS NPSIMBIMH.

Pemrats 3a1aun Ha HaxOXAEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPATMAM, IPUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOAbl IPU PELICHUU
CTaHAAPTHBIX  MAaTEMaTHYECKUX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPEUIMBAIOIIUMHUCS TOPSIMBIMH, MEXIy HpPsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYI'PaHHBIX YIJIOB.



Boruucnate 00bEMBI U IIJIOMIAAM TOBEPXHOCTEN MHOTOTPAHHUKOB (IIpU3Ma,
nupaMpga) € TMpuUMEHEeHHeM (OpMyJ; BBIYMCIATH COOTHOLICHHS  MEXIY
IUIOIIAIIMU TOBEPXHOCTEHN, 00bEMAaMHU MTOT00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATUAMHU: CHMMETPUS B MNPOCTPAHCTBE; LEHTP, OChb U
IJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHH (PUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTe)kax U
PUCYHKaX.

[IpumensaTh reomeTrpuyeckue (akTbl UIsl PELICHHS CTEPEOMETPUUYECKHUX
3a7ay, MPEANOJIAraroluX HECKOIbKO 11aroB PELICHUs, €CJIM YCIOBUS IIPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpuMmeHATs mpocTedlive NPOrPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOaUTE HpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJy4YEHHBbIE 3HAHUS Ha IPAKTHUKE: aHAJIWU3UPOBATH PEaJIbHBIC
CUTyallud U IMPUMEHATb W3YYECHHBIC IIOHATUSA B IIPOLECCE IIOUCKA PEIICHUS
MaTeMaTH4ecKd C(HOPMYJIUPOBAHHON TMPOOJEMBbl, MOJEIUPOBATh peaIbHbIC
CUTyallUH Ha s3bIKE TIE€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, anmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a1a41, CBA3AHHBIC C HAXOXKICHUEM T'€OMETPUUECKUX BEITUYUH.

11 KVIACC

OnepupoBaTh MNOHATUSAMHU: LMUIUHIAPUYECKAs TOBEPXHOCTh, 0OO0Opa3yroIIne
UWIMHAPUYECKOM  TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTD,
oOpa3yrolire KOHNYECKON MOBEPXHOCTH, KOHYC; cpepryeckasi IOBEPXHOCTb.

PacrioznaBath Tena BparieHus (MUJIUHIP, KOHYC, cdepa  map).

OOBSICHATH CLIOCOOBI MOTYUYEHHUS TE BPAILICHHUS.

KnaccudunupoBats B3auMHOE pacroyioskeHue chepbl U IOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CErMEHTa; IIAPOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOIIAAM  TNOBEPXHOCTEH  Tell  BpauleHus,
F€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATUAMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy
OMHCaHHBIA OKOJIO cdepbl; chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpaICHUS.

BbIYuCHATE COOTHOIIEHHUS MEXAY IUIOMIAIIMH MOBEPXHOCTEM M oOBEMaMu
MOTI00HBIX TEJL.



N300paxxath u3ydaemble (PUIypbl OT PYKM M C HNPUMEHEHUEM IPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILCHHUS.

W3BnekaTp, WHTEPOPETHPOBATH M NPeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpImOHATE EUCTBUSA CHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB W
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIaAAt0T.

[IpuMeHATs IpaBUIIO NIapaUIeICIIUIICAA.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YLOJ MEXKAY
BEKTOpPaMHU, CKaJIsIpHOE POU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoauts cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKAY
BEKTOpaMM, CKaJIPHOE IPOU3BEACHUE, pPACKIAAbIBaThL BEKTOpP II0 JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JCKAPTOBOW CHCTEME KOOPIHHAT.

[TpumensaTh reomerpuueckue QakTbl JUIsl PEIICHHUS CTEPEOMETPUUYECKUX
3a71a4, NPEANOoJIararoluX HECKOJIIbKO 11aroB PEIICHUs], €CJIA YCIOBUS IIPUMEHEHUS
3a/1aHbI B IBHOU (popMe.

Pewars mpocreiiye reoMeTpUYeCcKUe 3aJadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemare 3amaum Ha JOKA3aTeNbCTBO MATEMATHUYECKMX OTHOLIEHUM U
HAXO0XKJEHUE FEOMETPUUYECKHUX BEJIMYMH 10 00pa3lam Wi alropuT™Mam, IpUMEHS
U3BECTHBIC METO/bI IIPU PELLICHUH CTAaHAAPTHBIX MaTEMaTUYCCKUX 3aa4.

[IpuMmeHATs mpocTedlive NPOTPAMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELLICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOIUTE HpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
YKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJy4YEHHBbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBAThH PEaJIbHBIC
CATyallud U IMPUMEHATb WU3YYECHHBIE IIOHATHUS B IIPOLECCE IOUCKA PEIICHUS
MaTeMaTH4eckKd CGOPMYJIUPOBAHHON TMPOOJIEMBbl, MOJEIUPOBATH peajabHbIC
CUTyallUH Ha s3bIKE TIE€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJICIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, anmnapara ajareopbl; pemarb
IIPAKTUYECKUE 3a1a4U, CBA3AHHBIC C HAXOXKICHUEM T'€OMETPUUECKUX BEITUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuyecTBO 4acoB

Ne HaunMeHoBaHMe pa3/iesioB U TeM DJIeKTpPOHHbIE (LM(pPOBbIE)
n/n NPOrpamMMbl Bcero Kourpoakunie o0pa3oBaTe/bHbIE pecypchl
padoTsbI
1 BBenenue B ctepeoMeTpuro 10
) [Ipsimble ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapaynenbHOCTb NPSAMBIX U INIOCKOCTEN
3 HepneHsznympHOCTb IPSIMBIX U 12
IUIOCKOCTEN
4 VYrisl MeXay NPSMBIMU U IUIOCKOCTSIMHU 10 1
5 MHororpaHHuku 11 1
6 O0BEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: ceueHUs, paCCTOSHUS U YIJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KUIIACC

HaumenoBanue pa3aesioB H TEM

KoauuyecTBo yacoB

DJIeKTPOHHBIe (HU(POBHIE)

Ne ni/m KoHTpoibHbIe
NporpamMmsblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
Tena BpaieHnus 12
OOBEMEI Tel 5 1
BekTopbl 1 KOOpAMHATEI B MPOCTPAHCTBE 10 1
[ToBTOpeHnue, 06001IeHNE, . 1
cucTemMaTu3auus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3







IHOYPOYHOE INTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoJsbHbie padoTsI

OcHOBHbIE IOHATHS CTEPEOMETPUHU: TOUKA, TIpsIMas,
IUIOCKOCTB, pocTpaHcTBO. [IpaBuna nzodpaxenus
Ha PUCYHKaX: H300pakeHUsl MJI0CKOCTEH,
HapajvIeNIbHBIX MPSIMbIX (OTPE3KOB), CEPENHBI
oTpe3Ka

IlousTus: NEpCCCKAroIMrECs IMIOCKOCTH,

2 1
nepeceKaroImecs npsmas 1 miockocThb

3 [TonsiTHs: mepeceKarouecs MIOCKOCTH, |
nepeceKaroImecs npsmas 1 miocKocThb
3HaAKOMCTBO C MHOTOTPaHHUKaMU, U300paKeHHE

4 MHOT'OI'PaHHUKOB Ha PUCYHKAX, HA IIPOCKIMOHHBIX |
yepTexax

5 HauanbHble cBefieHHs 0 KyOe U mupaMuje, ux 1
pa3BEpTku U Mojenu. CeyeHuss MHOTOTPaHHUKOB

6 HavansHbie cBeieHUs 0 KyOe U mupaMuie, ux |
pa3BEpTku U Mojenu. CeyeHuss MHOTOTPaHHUKOB
[TonsiTre 06 akcMOMaTUYECKOM OCTPOCHUU

7 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U 1
CJIEICTBUS U3 HUX
[TonsiTre 06 akcMOMaTUYECKOM IOCTPOECHUU

8 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U 1

CJICACTBHA U3 HUX




[TonsiTre 06 akcMOMaTUYECKOM IOCTPOECHUU

9 CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[TonsiTe 006 akCMOMaTUYECKOM IOCTPOECHUNU

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
B3auMHoe pacronoxkeHue npsMbIX B IPOCTPAHCTBE:

11 HepeceKaronecs, napauieabHble U
CKpEIIMBAIOIINECS IIPSIMbIE
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: MApaJUICIIbHBIE IPSIMBIC B
MIPOCTPAHCTBE; MapaIeNIbHOCTD TPEX MPSIMBbIX
[TapanienbHOCTb NPSMBIX U INIOCKOCTEN B

13 npoctpancTse: [lapannenbHocTh npsaMoit u
IJIOCKOCTH

14 VYTIiabl ¢ cOHanpaBIEHHBIMH CTOPOHAMM

15 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE

16 VYron Mexay npsiMbIMU B IIPOCTPAHCTBE

17 [TapamienpHOCTh TUNIOCKOCTEN: MapajlIeIbHbIE
IUIOCKOCTH

18 CBoiicTBa napajyyiebHBIX TUIOCKOCTEN

19 [Tpocreiimue npocTpaHCTBEHHbIE (PUTYPBI HA
IUIOCKOCTH: TETPA3Ap, KyO, napasuienenumnes

20 ITocTpoeHune ceuenunit

21 ITocTpoeHue ceuenuit

22 Kontponbhas pabota no teme "I[Ipsimbie u

IJIOCKOCTH B pocTpaHcTe. [lapannenbHocTh




MIPSIMBIX U IIJIOCKOCTEN"

IlepneHqUKyIAPHOCTD NPSMOM U IUIOCKOCTH:

23 NEPIEHIUKYJISPHBIE IIPSIMbIE B IPOCTPAHCTBE

24 IIpsimble napasuieabHbIe U IEPIEHIUKYIIPHBIC K
IJIOCKOCTH

)5 [Ipsimble napasuiebHble U HEPIEHANKYIIPHBIE K
IUIOCKOCTH

26 ITpu3Hak NepneHIuKyISIPHOCTH MPSIMON U
IJIOCKOCTH

7 ITpu3Hak NepneHIuKyIApPHOCTH IPSIMOU U
IUIOCKOCTH

28 Teopema o0 npsIMOi EPIIEHANKYJIIPHON IIIIOCKOCTH

29 Teopema 0 IpsIMOi EPIIEHIUKYJIIIPHOM INIOCKOCTH

30 Teopema o nIpsIMOIl EPIIEHIUKYJIIIPHOMN MIOCKOCTH
[lepnieHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT

31 TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT IPSMOU 10
IJIOCKOCTH
IlepnieHIUKYISp ¥ HAKJIOHHBIE: PACCTOSIHUE OT

32 TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT NMPAMOU 710
IUIOCKOCTH
[leprnieHIUKYISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

33 TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOU 110
IUIOCKOCTH
[lepnieHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT

34 TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT NMPSAMOU 10
IJIOCKOCTH

35 VYTIabl B IPOCTPAHCTBE: YIOJI MEXAY NMPSIMOM 1




IJIOCKOCTBIO

JIByrpaHHBIN yroJ1, TUHEHHBIN YIOJI JBYTPAaHHOIO

36
yriaa

37 JIByrpaHHbIi yroJi, TMHEUHBIA yroJl IByTPaHHOTO
yriaa

33 IlepneHqUKyIAPHOCTD IIJIOCKOCTEN: IPU3HAK
NEPIEHIUKYJISPHOCTH ABYX IIOCKOCTEN

39 IlepneHIMKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK
NEPIEHIUKYJISPHOCTH ABYX IUIOCKOCTEN

40 [lepneHquKyIsIPHOCTD MIJIOCKOCTEN: IPU3HAK
NEPIEeHIUKYISPHOCTU ABYX IIOCKOCTEH

41 Teopema 0 TpEX NEepHEHANKYIIAPAX

42 Teopema o TpEX mepHeHAUKYJIIApax

43 Teopema o0 Tpéx nepneHAuKyIsIpax
Konrponsnas pabora no remam

44 "IlepneHIUKYISPHOCTD NPSAMBIX U INIOCKOCTEN" U
"YTIbl MEXKAY NPSIMBIMU U TNIOCKOCTSAMU"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE AJIEMEHTBI

45 MHOT'OTPaHHMKA, BBIITYKJIbIE U HEBBIITYKJIbIE
MHOT'OTPaHHMKH; pa3BEPTKAa MHOIOIPaHHUKA
[Tpusma: n-yrosbHas mpu3Ma; rpaHd 1 OCHOBAHHUS

46 IIPU3MBL; [IpsiMasi U HaKJIOHHAs! PU3MbI; OOKOBas U
I0JIHAsl IOBEPXHOCTH IPU3MBbI

47 [Tapamienenumnen, NpsAMOYIrOJIbHbIN
napajuleJIenuIe] U €ro CBOMCTBa

48 [Tupamuga: n-yronapHasi nupamMua, rpaHu u

OCHOBAHUC ITHUPAMHIBI; OOKOBas W IOJIHAS




MOBEPXHOCTh MUPAMU/IbL; IPABUIIbHAS U yCEUEHHAs
nupamMua

HpaBI/IJIBHbIe MHOTI'OI'paHHUKU: ITIOHATUC
MMPpaBUJIbHOI'O MHOTOT'paHHHKA; IIpaBUJIbHAA IIPpU3Ma

49 Y TIpaBUJIbHAS MpaMuUJa; NpaBUIbHAs TPEYToJibHas 1
NUpaMKJia ¥ MPaBUIbHBINA TETpadap; KyO
50 IIpencraBieHue 0 NpaBUIbHBIX MHOIOIPAHHUKAX: |
OKTa’lp, JOJAEKAdAP U UKOCAIP.
CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS
51 OTHOCHUTEJIBHO TOUYKH, MPSMOM, TNIOCKOCTH. |
DneMEeHThl CUMMETPUH B TUPAMUIAX,
napajuiejenuneax, NpaBUabHbIX MHOIOTPaHHUKAX
57 Brruucienue 31eMeHTOB MHOTOTPaHHUKOB: pé0pa, 1
JMaroHaJlu, YIJibl
[Tnomanas 60KOBOM MOBEPXHOCTH U MOJIHOM
53 MOBEPXHOCTHU NPSAMOM MPU3MBI, IIOIA/b |
OCHOBaHHMH, TeopeMa 0 OOKOBOH MTOBEPXHOCTH
MPSMOU MPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U MMOBEPXHOCTHU
54 MIPaBUJILHON MUPAMUJIBI, TEOPEMA O ILIOIIAIN 1
OOKOBOI TOBEPXHOCTH YCEUEHHON MUPaMUIbI
55 KonTponbhas padbora no teme "MHororpanHuku” |
56 [TousiTue 06 00BEMeE 1
57 O0BEM paMuIbI 1
58 O06BEM upamMu b 1
59 O0BEM paMuIbI 1
60 O0bEM upamMuIbl 1




61

O0bEM PU3MBI

62 O06BEM npu3MbI 1

63 O06BEM IPU3MBI 1

64 Konrponsnas padora no teme "O0bEMBI |
MHOTOTPaHHUKOB"

65 [ToBTOpenue, 0000IIEeHNE cUCTEMAaTU3aLUs 3HAHUH. 1
[TocTpoeHue ceueHuii B MHOIOIpaHHHKE
[ToBTOpeHme, 0600IIEHNE CUCTEMAaTH3AIUS 3HAHH.

66 Brruncnenue paccToOsSHAN: MEXKIY IBYMsI TOUKAMH, 1
OT TOYKH JI0 TIPSIMO¥, OT TOYKH JIO IJIIOCKOCTH,
MEXy CKPEITUBAIOIIUMUCS MPSMBIMHU

67 HToroBast KOHTpOJIbHAs paboTa 1
[ToBTOpenue, 0000IIEHNE cUCTEMAaTU3aLUs 3HAHUH.

68 Bbruuciienue yrioB: MexX1y CKpelUBaOIIUMUCS |
HOPSAMBIMH, MEKIY IPSAMON U IIIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXAY MIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KUIIACC

Ne i/

Tema ypoxka

KoauuyecTBo yacoB

Bcero

KonTpoJsbHbie padoTsI

Cdepa u map: neHTp, paanyc, AMamMeTp; IIIOIIaIb
MOBEPXHOCTHU CepPbI

Bzaumnoe pacnonoxeHue cepbl U IIOCKOCTH;
KacaTelbHast INIOCKOCTh K cdepe; mIomanb chepsl

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[ununapuyeckas IOBEPXHOCTb, 00pa3yomiye
HUJIUHAPUYECKON TOBEPXHOCTH, OCh
HUJIUHAPUYECKON TOBEPXHOCTH

L[I/IJII/IHI[p: OCHOBaHUA U 6OKOBaSI IMOBCPXHOCTD,
00pa3ymolas ¥ OCh; IJI0Ia b OOKOBOU U MOJTHOM
IIOBEPXHOCTH

N3o0pakeHue mMuMHIpa Ha TUIOCKOCTH. Pa3BépTka
munHapa. CeueHus MUIMHAPa (TNIOCKOCTHIO,
napajuieJIbHON WK NEePIEeHIUKYISIPHOU OCH
UUJTUHAPA)

Konnueckast moBepXHOCTh, 00pa3yroime
KOHHYECKOU MMOBEPXHOCTHU, OCb U BCPUINHA
KOHHYECKOW MTOBEPXHOCTH

Konyc: ocHOBaHMeE U BeplIMHA, 00pa3yromas U och;
TUIOINAAb OOKOBOM 1 TIOJTHOM MOBEPXHOCTH

Yceu€HHbIN KOHYC: 00pa3yloline 1 BhICOTA;
OCHOBaHUs U OOKOBasi MOBEPXHOCTh




N3o0pakeHne KoHyca Ha MIIOCKOCTH. Pa3BEpTka
koHyca. CeueHust KoHyca (TIOCKOCTHIO,

10 napajuieIbHOM OCHOBAHUIO, U TUNIOCKOCTBIO,
MIPOXOJAIIECH Yepe3 BEPIIMHY)

11 KomOuHamwms ten BpameHus 1 MHOTOTPAaHHUKOB

12 MHororpaHHHK, OnucaHHbIN 0koJI0 chepsl; chepa,
BIIMCAHHAsl B MHOTOIPAHHUK WJIM B TEJIO BpaLICHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIE CBONCTBA 00BEMOB
Ten

14 O0béM nuIMHIpa, KOHyCa

15 O0BEM mrapa u momaas chepsl
[TogoOuebie Tena B npoctpancTBe. COOTHOIICHUS

16 MEXy TUIOINAIsIMUA TOBEPXHOCTEH, 00BEMaMu
MOTOOHBIX TEJ

17 Kontponbhas padota mo temam "Tena BpamieHus" u
"O6bems! Ten"

18 BekTop Ha MmI0CKOCTH U B IPOCTPAHCTBE

19 CnoxeHue 1 BbIUUTaHUE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YUCJIIO

)1 Paznoxenue BekTopa no TpéM HEKOMILUIAHAPHBIM
BekTopaMm. [IpaBuiio napannenenunena

” Peienue 3anay, cBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOPaMHU
[IpsiMmoyronbHas cucTeMa KOOpJAMHAT B

23 npoctpancTBe. Koopaunatel BekTopa. [Ipocreitime
3a/1a4u B KOOPJAMHATAX

24 VYron mexay Bekropamu. CKaJIIpHOE MPOU3BEACHUE




BEKTOPOB

Brruncienue YTJIOB MCXKAY MPAMBIMHA U

25 1
IJIOCKOCTSIMU

26 KoopamHaTHO-BEKTOPHBIN METO/ MTPU PEIICHUN 1
reOMEeTPUUYECKUX 3a/1a4

7 KonTponbaas pabota mo Teme "BekTopsl 1 1
KOOPJIMHATHI B TpOCTpaHCTBE"
[ToBTOpeHue, 06001IeHNE U cCUCTEMaTU3alus

28 3HaHui. OCHOBHBIE (UTYPBI, (PAKTHI, TEOPEMBI 1
Kypca IUIaHUMETPUU
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATU3AIIHS

29 3HaHuil. OCHOBHBIC (PHUTYPBI, (HAKTHI, TECOPEMBI 1
Kypca IJIaHUMETPUU
[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTU3aIUs

30 3HaHUU. 3a7]a4l IUTAHUMETPUU U METOJIbI UX 1
perieHus
[ToBTOpeHue, 06001IeHNE U cCUCTEMaTU3alus

31 3HaHUH. 3aa4M INIAHUMETPUU U METO/bI UX 1
peuieHus
[ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIHS

32 3HaHuil. OCHOBHBIC (PHUTYPBI, (AKTHI, TECOPEMBI 1
Kypca CTepeoMeTpuun

33 HroroBast KOHTpOJbHAs paboTa 1

34 [ToBTOpeHnue, 06001IeHNE U cUCTEMaTU3alus |
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Maremaruka. ['eomerpust, 11 knace/ Mep3nsk A.I'., Homuposckuii JI.A.,
[Tononckuii B.b., Sxup M.C.; nox penakiueit [Togonsckoro B.E., O6mecTBo ¢
OrpaHUYCHHON O0TBETCTBEHHOCThIO N3naTenbckuil eHtp « BEHTAHA-I'PA®Dy;
AxnmonepHoe obuiectBo «M3aarenbctBo «lIpocBemenne»

* Maremaruka. ['eomerpus / Mep3msik A.I'., Homuposckuii I.A., [TonsikoB B.M.;
non peaakuueit [ogonsckoro B.E, O6miecTBo ¢ orpaHuyeHHOM
otBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®y; AkunonepHoe

obmectBo «M3maTenscTBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIbBI AJIAA YYUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






