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INOACHUTEJBbHASA 3AIINCKA

PabGouass mporpamma yueOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS ISt
oOyuaromuxcst 10 —11 kimaccoB pa3paboraHa Ha ocHoBe DenepaibHOTO
roCy/AapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro 0011Iero 00pa3oBaHus,
C y4y€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHUI, MNPEABIBIAEMBIX K
MaTeMaTU4eCKOMYy OOpa30BaHMIO, M TPATULMA POCCUHUCKOTO 0OOpa3oBaHUS.
Peanuzauus nporpaMMbl 00ecrieurBaeT OBIAJEHUE KIFOUEBBIMUA KOMIIETCHIIUSIMU,
COCTaBJISIONIMMH OCHOBY JJIsi CaMOPa3BUTHA M HEMPEPHIBHOTO 00pa3oBaHUs,
[EJIOCTHOCTh OOLIEKYJIBTYPHOTO, JUYHOCTHOTO M T03HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YYaroIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca T€OMETPUHM Ha YpPOBHE CpeaHEro oOIIero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpeIMETHBIX H
IPEIMETHBIX PEe3yJbTaTOB OOyUYEHUS T'€OMETPUU B HAIMpPaBICHUHM JTHMYHOCTHOIO
pa3BuTUsl OOywaroumxcsa, (QOopMUPOBaHUS (PYHKIMOHATHHOW MaTeMaTH4YEeCKOU
I'PaMOTHOCTH, U3yUYEHHUSI IPYTUX YUYEOHBIX JUCIHUIUINH. PazButue y oOydaronuxcs
MPaBUJIBHBIX MPEACTABICHUM O CYUIHOCTH W MPOUCXOXKIECHUH T'€OMETPUUYECKHUX
abCcTpakiuii, COOTHOILIEHUH pPeajJbHOr0 M HACaJbHOT0, XapaKTepe OTpaKeHHUs
MAaTEMATUYECKOM HAyKOM SBJICHUA M TPOLECCOB PEATBHOTO MHPA, MECTE
T€OMETPHH B CUCTEME HAYK U POJIM MAaTEMaTUYECKOTO MOJICIIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUYaIllUXCS, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl ajanTaluyd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBAsieTCs OAHMM W3 0Aa30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHuUs, TaKk Kak O0O0ECIeYMBaeT BO3MOXXKHOCTh H3YYEHHs Kak
JUCIUILINH €CTECTBEHHO-HAYYHOM HAMpPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMHUPYEMOE MpPU HU3YYEHHH OOYYarOIIUMHUCA
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IETIOYKH JIOTHYECKUX YTBEP KICHHUMA
B XOJ€ pCIICHUS TeOMETPUYECKUX 3a7ad, YMEHHE BBIIBUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS MPU PEUICHUM 3a]1ad €CTECTBEHHO-
HAYYHOT'O [IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpHEeHTUPOBATHCSI B MIPOCTPAHCTBE HTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AesITenbHOCTH 4YenoBeka. OpueHTaIMs 4yeloBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CoIMagbHOro ObITHs, (opMma
OTPaXEHUSI OKPY’KAIOIIETO MHpPA, YCIOBUE YCIICIIHOTO TO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus  JAeWCTBUTEIbHOCTU.  OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUAbl y4EOHOH M TPYIOBOM NEATEIBbHOCTH,



SBIISIETCS. OJHUM U3 MPO(PECCHOHAIBHO Ba)XKHBIX KayeCTB, MO3TOMY aKTyallbHa
3ajaya (OpMUPOBAaHUSA y OOYYaAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON JEATEIBHOCTH 110 MHOTMM HAIPaBJICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydeOHOTO Kypca «l'eomerpus» Ha 6a30BOM
ypoBHE 0OyudeHuss — 00IIeo0pa3oBaTeibHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOyuaroluxcst ~ 4epe3  obOecrieyeHHMEe  BO3MOXKHOCTH  NPUOOpETeHHs] |
WCTOJIb30BaHUSI CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM U JCUCTBUI,
CHELM(PHUYHBIX TEOMETPHUH, BOZMOXKHOCTH YCIIEITHOIO ITPOJOJIKEHHS 00pa30BaHUS
0 CIIEUUATBHOCTSM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM F€OMETPHH.

[IporpaMMa 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAayYeHa IS
00y4aroIuXCcsl CPEAHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyTHEHUN
Ha YpPOBHE OCHOBHOro o0miero oOpazoBaHus. TakuMm oOpa3om, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOMThH OOIIKME MAaTEMAaTHUYECKUE YMEHHs, CBSI3aHHBIE
CO cHenupuKoil TreoOMETpUM W HEOOXOAMMBIE [UIsl JKU3HM B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTb H3YYHMThb T'€OMETpUI0 Oojiee
rIyOOKO, €CIM B JaJbHEWIIEM BO3HMKHET HEOOXOIMMOCTh B T'€OMETPHUUYECKUX
3HAHUAX B IPO(ECCUOHATIBHOM NEATEIBHOCTH.

JlocTxeHre LEea OCBOEGHMS IPOrpaMMbl OOECIIEUMBAETCS PELICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuOpUTETHBIMM 3aJadyaMH  OCBOEHHUS  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBistOTCS:

e (opMHpOBaHHE MPEACTABICHUS O T[EOMETPUM KaK YacTU MHPOBOU

KyJbTYpPbl M1 OCO3HAHUE €€ B3aUMOCBSI3U C OKPY’KaIOIIUM MUPOM;

e (opMHpOBaHHE MPENCTABICHUS O MHOIOIPAHHUMKAX M Telax BPALLEHUS
KaK O BXKHEHIINX MAaTEeMaTUYECKUX MOJEIISX, MO3BOJISIOIINX OMHUCHIBAThH
U U3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIEro MUPA;

e (opMHpOBaHME YMEHMsI pAaclO3HAaBaTb Ha 4YEPTEkKaxX, MOJEISIX U B
peaJlbHOM MUpPE MHOTOTPAaHHUKU U TeJla BPAILLCHUS;

e OBJIAJICHUE METOJAMM DEIICHHUS 3a7ad Ha MOCTPOCHHs Ha H300paKeHMIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTpaHHHUKAX U TeJIax BPALLEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIAJICHUE  QJITOPUTMAMHU  PELICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yMEHHS TPOBOAWTH  HECIOXKHBIE JIOKAa3aTEIbHBIC
pacCyXICHHsI B XOJ€ pEIICHUS CTePEOMETPHUECKHX 3aJad M 3a7ad C
IPAKTUYECKUM COACpKAHUEM;

e Da3BUTUE  UHTEIUICKTyaJIbHBIX WM TBOPYECKUX  CIOCOOHOCTEM
oOyyarolmuxcsi, MO3HABAaTEJIbHOM  AKTUBHOCTH,  HCCIIEIOBATENIbCKUX
YMEHHH, KpUTUIHOCTH MBIIUICHNUS;



e (opmupoBaHHe (GYHKIMOHATILHOM I'PaMOTHOCTH, pENeBaHTHOM
FEOMETPUUA: YMEHHE pPAClO3HAaBATh IPOSBICHUS T'€OMETPUUYECKHX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pEaJbHBIX >KU3HEHHBIX
CUTyalusiX U NpPU U3YYEHUU JPYTUX y4EOHBIX NPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEpPHOCTEH, (HOpMyJIUMpoBaTh KX Ha S3bIKE
T€OMETPUHU U CO3aBaTh FTEOMETPUUECKUE MOJEIH, IPUMEHSITh OCBOCHHBIN
TEOMETPUYECKHUI amnmapar Uil PEIIeHHs NPAKTUKO-OPUEHTUPOBAHHBIX
3aJla4y, HHTEPIPETUPOBATh U OLIEHUBATH MOJYyUYECHHbBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOrPAMMBI SIBIISIETCS BKIJIIOUEHUE B KYpC
CTEPEOMETPUM B HA4aJle €ro H3y4YeHHs 3aJ]ay, pEIIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHMSI, U OTIPEAeIEHHBIM 00pa3oM OpraHM30BaHHAas paboTa Hall
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTHUECKOIO U MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET NPOTEKAHUE WHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K
JANbHENIIEMY U3YUYEHHUIO IPEIMETA.

[Ipenmourenue oTAAETCS HATIISIIHO-KOHCTPYKTUBHOMY METOy 00YyUYEeHHUsI, TO
€CTh TEOPETUUYECKHE 3HAHUS UMEIOT B CBOEM OCHOBE YyBCTBEHHOCTh IIPEIMETHO-
IIPAKTUYECKOM JEATEIBbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
YYAIIUXCA B Kypce€ CTEPEOMETPUM MPOBOAMUTCS 3a CYET pelIeHUs 3a1ad Ha
CO3/laHHE  MPOCTPAHCTBEHHBIX 00pa3oB M  3a7ad Ha  ONEPUPOBAHME
POCTPAHCTBEHHbIMU oOOpazamu. Co3nanue oOpa3a MPOBOAUTCA C OMOPOH Ha
HATJSIHOCTh, @ ONEpUpOBaHHE OO0pa3oM — B YCIOBUSAX OTBICYEHHS] OT
HaIJITHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOIO COACPKAHU.

OcHoBHBIE coaepkaTenbHble JMHUU Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsimMble 1 IIIOCKOCTH B POCTPAHCTBEY, «Tena BpameHus»,
«BeKTOopbI M KOOPAUHATEI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHHUN
pacmpenensaercs He TOJBKO [0 COJEpKAaTeJbHBIM JIMHHMSM, HO M MO ToJaM
oOyueHusl Ha YPOBHE CpeIHEro o01ero oopa3oBaHusl.

Conepxxanne 00pa3oBaHUS, COOTBETCTBYIOILLEE INPEAMETHBIM pe3yibTaTaM
OCBOeHHUs pabodeil mporpamMMbl, pacHpeeN€HHBIM TI0 TOAaM OO0ydYeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, dYTOOBI OBJIAJEHUE TEOMETPUUCCKUMU
MOHATUSAMHU U HABBIKAMH OCYIIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJII0ICHUEM MTPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHMSI BKIIOYAJIUCH B
OOIIYI0 CUCTEMY T'€OMETPUYECKUX MPEACTaBICHUN 00yYaroluxcs, paclupss U
yrayOsist e€, o0pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reometpun orBoauTcs 2 yaca B Heaenro B 10 kiracce u 1 gac B
Hezaento B 11 knacce, Bcero 3a J1Ba rojga o0yuenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble M IJIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE  TIOHATHSI ~ CTepeoOMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM TIOCTPOCHHHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anmHoe pacnosiokeHHe MpsAMBIX B MPOCTPAHCTBE: II€pECEKaroluecs,
napajulesibHble W CKpelmuBaromuecs npsmele. [lapauienbHOCTh NpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMPAMBIE B IPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPSAMBIX; MApaLICIbBHOCTh NPSIMOM M TUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMHM; YIOJd MEXAy MNpPSIMBIMA B IIPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEN: MapajiyieIbHbIC TJTIOCKOCTH; CBOMCTBA
napajulenbHBIX Muiockoctei. [lpocteiimne mnpocTpaHCcTBeHHblE (UTYpHI  Ha
IJIOCKOCTH: TETPa’dAp, KyO, MapasuiesielnuIe]l; MOCTPOESHUE CEYEHU .

[leprieHIUKYISIPHOCTH NPSIMOM U TJIOCKOCTHU: MEPIIEHANKYIISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE MAPAJUICIBHBIE W IEPIECHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYJSAPHOCTH MPAMOM M IUIOCKOCTH, TEOpemMa O IpsAMOU
MEPIEHIUKYJISIPHOW IUIOCKOCTH. YTJbl B MPOCTPAHCTBE: YTrOJd MEXAY MPAMON H
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEWHBIA Yroa JBYTPaHHOTO  yTJa.
[leprieHIUKYISAP U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TIJIOCKOCTH, PACCTOSIHUE
OT TMmpsAMOM [0  IJIOCKOCTH,  TpoeKuus  (QUrypsl Ha  TUIOCKOCTb.
[leprieHIUKYISAPHOCTh  IUIOCKOCTEW: TNPHU3HAK  NEPHEHIUKYJSIPHOCTH  JIBYX
IUIOCKOCTEU. TeopeMa 0 TPEX NMEPIEHANKYIISPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOIrPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKAa MHOrOrpanHuka. [Ipusma: n-yromgpHas
IPU3Ma; TPaHU U OCHOBAHUS MPU3MBL; NIPSIMasi U HAKJIOHHAs NPU3MbL; OOKOBas U
IIOJTHAs IIOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, IPSIMOYTOJIbHBIN
napajuielienune] u ero cporcra. llupamuna: n-yronpHas nupamuia, TPaHH U
OCHOBAHUE MUPAMUIBI; OOKOBAsI U MOJIHASI TOBEPXHOCTh MUPAMHU/IbI; PABUIIbHAS
yCey€HHass MNHUpaMuga. OIJIEMEHTBl NpPU3Mbl W nHpaMuabl. [IpaBuiibHBIE
MHOTOTPAHHHMKHU: TOHSTHUE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpU3MaA U
MpaBWIbHAs MUPAMHIA; NPABUJIbHAS TPEYroJibHash MUpPaMHUAA W TPABUIIbHbBIN
teTpadap; kyO. IlpencraBienre o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CedeHuss Ipu3Mbl U IUPAMUIBL.

CumMmeTpuss B NPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIIBHO TOYKH, IMPSAMOWM,
IJIOCKOCTUA.  ODJEMEHThl CUMMETPUM B MNHpaMuAax, HNapauielienunenax,
MPaBWJIbHBIX MHOTOTPAaHHUKAX.



Bobluniciienue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, OuaroHaiu, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TMOJHOM MOBEPXHOCTH MPSIMOW MPU3MBIL,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW IPU3MBIL.
[Tnomanpe OOKOBOM TOBEPXHOCTM M IOBEPXHOCTH MPABUIBHOW NHpaMUBbI,
TeopeMa O IUIomaau yceu€éHHoM mnupamuabl. [loHstue o0 o0BéMe. OOBEM
UpamMubl, TPU3MBI.

[Togo6ubie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY IUIONIAISIMU
MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEII.

11 KITACC

Tesa BpaleHnus

[{unmHIpudeckast MTOBEPXHOCTb, oOpasytomue ATUHAPUIECKON
MOBEPXHOCTH, OCh MWJIMHIPUYECKON TMOBEepXHOCTU. l[lwnmmHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrwInas W OCh, IUIONIAJb OOKOBOW M TOJHOU
MTOBEPXHOCTH.

Konudeckasi moBepXHOCTh, 00pa3yrolfe KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: OCHOBaHWE U BepIIrHA, 00pa3yromias
U OCb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIA KOHYC:
o0pa3yrolre U BBICOTa; OCHOBAHUS M OOKOBAsi TOBEPXHOCTb.

Cdepa u map: meHTp, paamyc, TUaMeTp; IUIOMIAlb TMOBEPXHOCTH CQEpHI.
BzanmHoe pacmonoxenue cepsl U TUIOCKOCTH; KacaTellbHas TII0CKOCTh K cdepe;
TI0MIAAbL CHEPHI.

N3o00paskenne Te BpalieHus Ha TUIOCKOCTU. Pa3BépTka muimHApa 1 KOHyca.

KomOnHammu Tenm BpalieHHs ¥ MHOTOTPAHHHKOB. MHOTOTPaHHUK,
ONMCaHHBIA OKOJO cdephl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WM TEIO
BpaIcHUsI.

[Tonsitue 06 066éMe. OCHOBHBIE CBOMCTBAa 00BbEMOB Tell. Teopema 06 00bEMe
IPSIMOYTOJIBHOTO TMapayjiesienuiena u ciaenctsus u3 He€. OO0bEM IMIIMHIpA,
koHyca. O0bEM 1apa u miomajb chepsl.

[Tomobupie Tema B mpocTtpaHcTBE. COOTHOIICHHS MEXITy TUIOIIAISIMU
MOBEPXHOCTEH, 00BEMaMH MOJOOHBIX TEII.

Ceuenns mwmHApa (TApAICTBPHO W TEPICHAWKYJISIPHO OCH), CCUCHHS
KOHyca (mapajuielbHOE OCHOBAaHHUIO M IPOXOJAIIEe 4Yepe3 BEPIIHHY), CCUCHHS
nrapa.

BeKkTOpbI M KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miiockocTH u B mpocTpaHcTBe. ClIoKEeHNEe U BEIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ncio. Pa3nokeHne BeKTopa 1mo TpéM HEKOMIUTaHAPHBIM
BekTopam. [IpaBwio mapamienenurena. Permenme 3amad, CBSA3aHHBIX — C
NPUMECHCHUEM TpaBWI JCUCTBHIA C BeKTopamu. lIpsMoyroipHas cucTemMa



KoopauHart B IpocrtpaHcTBe. Koopaunatel BekrTopa. lIpocrenmme 3amaun B
KOOpJMHATax. YToa Mexay BekTopaMu. CKalsipHOE IMNPOU3BEICHHE BEKTOPOB.
BelunciieHue yrioB Mexay NpsIMBIMU U IIIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUH I'€OMETPUUECKHUX 3a4ad.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNIbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro mpeaMmeTa
«MaremaTuka» XapaKTepu3yrTCs:

I'paxknanckoe BociuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMU O0YYAIOIIErOCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO YJ€Ha POCCUWCKOro OOLIecTBa, MPEACTAaBICHUEM O
MaTEMaTUYECKNX OCHOBaX (WYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBIICHUIA,
NporeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCH W Mp.), YMEHHEM
B3aMMO/JICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 Ha3HAUYCHUEM.

IIarpuoTrnyeckoe BoCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKON TPAXKIAHCKON UIACHTUYHOCTH, YBAKECHUS K
MIPOIIUIOMY M HACTOSILEMY POCCUMCKON MAaTEMATUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JTIOCTUKEHUSM POCCUUCKUX MATEMATUKOB U POCCUMCKOW MAaTEMATUUYECKOU IIKOJIbI,
K HUCIOJB30BAaHUIO ATHX JOCTI)KEHHUU B JIPYTUMX HayKaxX, TEXHOJIOTHAX, cepax

SKOHOMMKH.
JlyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS
OCO3HaHUEM JTyXOBHBIX LEHHOCTEMN POCCHIICKOTO HapoJa;

c(OpPMHPOBAHHOCTHIO  HPAaBCTBEHHOI'O  CO3HAHUS, JATUYECKOTO TOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NPUMEHEHUEM JOCTHKCHUN HAYKH U IESTEIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYMBOTO OYAYIIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUWEM K MHUPY, BKIIOYAs ACTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ay, peleHnH, paccyXIeHNN;
BOCHPUUMYHMBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIIUTAHUE:

chOpPMHUPOBAHHOCTBIO YMEHHS TMPUMEHATh MaTeMaTU4YEeCKUE 3HaHUS B
MHTEpecax 3/I0pOBOTO M 0€30MacHOr0 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIIECHUS
K CBOEMY 370pOBbIO (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHU U

OTHbIXa, peryJsipHas buznueckas aKTUBHOCTb); buznyecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN
NEATEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHMEM LIEHHOCTU TPYJOJIOOUS; MHTEPECOM K
paznuyHbiM  cPepaM  NPOPECCUOHAIBHOW  JACSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW U €€ NPUJIOKEHUSMHU, YMEHHUEM COBEpIIAaTh OCO3HAaHHBIM BHIOOD
Oyayueil npodeccuu U peanu3oBbIBATh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI;



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caM000pa30BaHUIO HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH PAKTUYECKUX 3a7a4 MaTEMAaTUUYECKOW HAITPABJICHHOCTH.

IK0JIOrHYecKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUUECKON KYyJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLIMAJIbHO-3KOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOJTHON U COIUATBHOM
Cpelbl, OCO3HAaHWEM TJ00aJBFHOTO XapakTepa HSKOJOTMUECKHX TMpooJieM;
OpHUEHTAIIME HA NMPUMEHEHHE MATEMaTUYECKUX 3HAHWM IS PEUICHHS 3a1a4 B
0o0JIJaCTU  OKpYXarolleil cpenapl, IUIAHUPOBAHUSI IIOCTYIIKOB M OILIEHKH HX
BO3MO>KHBIX MMOCJIEACTBUAM IJISI OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI'O O3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKM ©  OOIIECTBEHHOM  IMPAKTUKH, IMOHUMaHHUEM
MaTeMaTUYECKOM HayKh Kak c]epbl 4YeoBEUeCKON IesATEebHOCTH, 3TaroB €&
pa3sBUTUS M 3HAYUMOCTH JUISl PA3BUTUS LIMBWIM3ALMUU; OBJIAJECHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KyJIbTYpOM KaK CpEICTBOM IO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO U HCCIEAO0BATENBCKYIO AEATEIBHOCTD
WMHJIMBUIYAJIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMEeTHBIC PE3yJIbTaThl OCBOCHHS IMPOTPaMMBI YUEOHOTO IpeaMeTa
«MaremMaTnka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HABAMENbHBIMU  OClCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmBUIMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OeUCMBUSIMU.

1)  Vuusepcanvuvie  nosmasamenvuwvle  Oeticmeus,  obecneuusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00OVHAIOWUXCS (0CB8OEHUE
Memoo0o8  NO3HAHUSL — OKpYJicaowezo  mMupa,  NpUMeHeHue  J102U4ecKux,
UCC1e008amenbCKux onepayull, ymeHuti pabomamso ¢ uHpopmayueti).

ba3oBble Joruyeckue 1eMCTBUA:

e BBISABIIATH M XapaKTEPU30BATh CYIIECTBEHHBIC MMPHU3HAKK MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATHN, OTHOIICHUH MEXAY MOHATHUAMH, (OPMYITHPOBATH
OTIpeNeICHUS]  TOHSATHW; YCTaHABJIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccuuKallii, OCHOBAHMS JJii OOOOIIEHUS W CpaBHEHUS, KPUTCPUH
IIPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIupoBaTh U MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIC;

e BBIABIATHP  MaTeMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aHMOCBS3M M
npoTUBOpeUss B (pakTaxX, JaHHBIX, HAOTIOJCHUSAX M YTBEPKICHUSIX;



npeajiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNETyKTUBHBIX H
WHAYKTUBHBIX YMO3AKIIOYCHHUH, YMO3aKIIOUCHHI 110 aHAJIOTHH;

e TPOBOJHTH CaMOCTOSITEITbHO JI0Ka3aTelIbCTBa MaTeMaTHYECKHIX
YTBEPKICHUM (TIPSIMBIE ¥ OT TPOTUBHOTO), BHICTPANBATh apTyMEHTAIIUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY)KJIEHUS 1 BBIBOJIBI;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adauM (CpaBHUBATH HECKOJBKO
BApHAHTOB pEIICHMs, BBIOMpaTh HauboNee MOAXOAAMUNA C y4ETOM
CaMOCTOATEIILHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejbCKue AeCTBUS:

e HCIIOJB30BaTh BOMPOCHl KaK HCCIIECIOBATEIbCKUM WHCTPYMEHT IO3HAHUS;
dbopMyIHpoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTUBOpPEYHE, MPodiIeMy,
yCTaHaBIWMBaTh HCKOMOE W  JaHHoe, (opmMupoBaTh THIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UIINI0, MHCHHE;

e TPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICIOBAaHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
O0BEKTa, SIBJICHUSA, TIPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMH, TIPOIIECCAMH;

e CaMOCTOSTENHHO (POPMYIMPOBATH 0OOOIICHHS M BBIBOJIBI TIO PE3yIbTaTaM
POBEAEHHOTO HAOJIO/IEHUS, UCCIICIOBaHMUs, OIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIEHNI;

e TPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MPOIECCa, a TaKKe BBIIBUTATH
MIPEATOIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ uapopmanmeii:

e BBIBIATH JePUIMTH MH(GOPMAIUU, JTaHHBIX, HEOOXOAUMBIX /Jii OTBETA
Ha BONPOC U IS pEIICHUS 3a/1auu;

e BBIOMpaTh WHPOpPMAIMIO W3  HMCTOYHWKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M HWHTEPIPETHUPOBATh WH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (hOPM MPEICTABICHUS;

e CTPYKTYypUpOBaTh HH(DOPMAIUIO, IPEACTABIATE €€ B Pa3IMUHbBIX (OopMax,
WLTIOCTPUPOBATH TpaUUecKy;

e OIICHUBATH HaAEKHOCTh nHopMaIuu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTECPHUSIM.

2) VuusepcanvHvie KOMMYHUKaAmu@Hwle Oelicmeus, o0becneuusarom

CPOPMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUUXCS.

OO0menne:



e BOCIHpPUHUMATH U (GOPMYITUPOBATH CYXKACHUS B COOTBETCTBUH C
YCIIOBUSIMU U LIEJISIMU OOLIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHHS I10
XOJy pEIICHUs 3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTar;

e B XOJ€ 00CYXKICHHsI 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOIl TEMBI,
poOJIEMBI, PEIIaeMOii 3a/1a4H, BHICKAa3bIBaTh UJICH, HAlIEJICHHbBIE HAa TIOUCK
pEIlIEHUs; COIMOCTABJISITH CBOM CYXIEHUS C CYXICHUSMU JIPYTUX
YY4aCTHUKOB JMAajora, OOHAPYKUBATh PA3IMYUE W CXOJICTBO TO3UIIHIL; B
KOPPEKTHOH (opme GopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TPEICTABIATH  PE3yNbTAaThl  pEHICHWs  3aJadd,  OKCIEpUMEHTa,
UCCIICIOBaHMs,  MPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C yU4€TOM 3a/1a4 MPE3eHTALUU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHuvecTBo:

e TOHMMAThb W  WCIOJB30BaTh  MPEUMYINECTBA  KOMAHIHOH W
VHAMBUAYAIbHON pabOTHI MPU PELICHUHU YUEOHBIX 3a/1a4; IPUHUMATH 11eJIb
COBMECTHOHN JAESITENbHOCTH, IJIAHUPOBATh OPraHMU3AIUI0 COBMECTHOU
paboThl, pacrpenensaTh BUAbl paboT, JOrOBApUBATHCS, 00CYKIaTh MPOIIECC
U pe3yibTar paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFO/ICH;

e YYacCTBOBaTh B IPyNIOBBIX popMax padoThI (00CYkACHHUS, 0OOMEH MHCHUH,
«MO3TOBBIE IITYPMBD» W WHBIC), BBINOJIHATHL CBOIO YacTh pPaOOTBI U
KOOPAMHUPOBATh CBOM JICHCTBUS C JAPYTMMH YJIE€HAMH KOMAaHJIbI;
OILICHMBAaTh Ka4eCTBO CBOETO BKJIa/la B OOIMUNA TPOAYKT MO KPUTEPUSM,
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanonvie  pezynamuenvie  Oelicmesus, obecneyusaiom
Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusanus:

e COCTaBJIATH IUIAH, AJITOPUTM PELICHU 334a4H, BBIOUPATH CIIOCOO peLIeHMUS
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTE,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH C YIETOM HOBOU
uHbOpMaIny.

CaMOKOHTPOJIb:

e BIQJCTh HABBIKAMH TIO3HABATEIBHON peQIEKCHH KaK OCO3HAHUS
COBEpIIIAEMBIX JCHCTBUI M MBICIUTENBHBIX MPOIECCOB, X PE3YyJIbTaTOB;
BJIAQJIETh CHOcCOOaMHM  CaMONPOBEPKH, CaMOKOHTpOJIA Ipolecca H
pe3yJibTaTa pelieHHsl MaTeMaTHYeCKO! 3a/1auH;

e TPEIBUICTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh TPU PEIICHUU
3aa4d, BHOCHUTHh KOPPEKTHUBHI B JEATEIHLHOCTh HAa OCHOBE HOBBIX
OOCTOSATENbCTB, TAHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBAThb COOTBETCTBUE pe3yJbTaTa €W U YCIOBHSIM, OOBSICHSTH
IIPUYUHBI JTOCTHKECHUSA WIM HENOCTHKEHUS PE3YJIbTATOB JEATENbHOCTH,
HaXOAUTh OMIMOKY, 1aBaTh OILIEHKY NPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIbTATDBI
10 KUIACC

OnepupoBatTh MOHITUSMU: TOUKA, TPsIMAsi, INIOCKOCTb.

[IprMeHSATh aKCMOMBI CTEPEOMETPHUM M CIEJICTBUS U3 HUX MPU PEIICHUU
TrCOMETPUYCCKHX 3a/a4.

OnepupoBatTh MOHITUSIMU: TAPAILICTBHOCTh U NEPHEHAUKYISIPHOCTD MPSAMBIX
U TIJIOCKOCTEH.

KnaccugunupoBaTh B3aMMHOE PACHOJIOKEHUE TPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MNOHATHSMM: JBYTPAHHBIM YTroOJ, TpaHW JABYIPAHHOIO YIJa,
pedpo NBYTpaHHOTO YIJIa; JUHEHHBIM yrojl JBYTPaHHOTO YIJIa;, TpaaycHas mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh MOHSATUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIA
MHOT'OTPaHHHMK, AJIEMEHTHl MHOT'OTPaHHUKA, TTPAaBUJIbHBIM MHOTOI'PaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJBI MHOTOIPaHHUKOB (MHUpaMuia; NpU3Ma,
MPSMOYTOJIBHBIN TTapayieenunes, Ky0).

KnaccudumupoBarts MHOTOTPaHHUKH, BEIOUMpAsT OCHOBaHHUA TUTST
Kiaccuukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHKH, IIPaBUJIbHBIC
MHOT'OTPAHHHMKHU; MPSIMbIC U HAKJIOHHBIE ITPU3MBI, MMapaljIeICUIIe bl ).

OnepupoBatTh MOHITUSIMU: CEKYIIAs INIOCKOCTh, CCUEHUE MHOTOTPAHHUKOB.

OOBSACHITH TPUHIIUIIBI TIOCTPOCHUS CEUYCHUM, UCTI0JIb3YSI METO/I CIIE0B.

CtpouTh C€UY€HHUS MHOTOTPAHHHUKOB METOJOM  CJIEJIOB, BBINOJHATH
(BBIHOCHBIC) IUIOCKHE YEPTEKH U3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BHJ
CBEpXy, COOKY, CHH3Y.

Pemiath 3a71auu Ha HaX0XJACHUE TEOMETPUUYECKUX BEJIMUMH MO 00pa3iam uin
aIrOpuTMaM, TPUMEHSS HW3BECTHBIC AHAIMTHYECKHE METOAbl MpPH PEIICHUU
CTaHIAPTHBIX MATEMaTUUYECKUX 3aJ1a4 HAa BRIYMCIICHUE PACCTOSHUN MEXKIY ABYMSI
TOYKaMHU, OT TOYKM JO MNOpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TIPSMBIMH.

Pemiath 3a71a4u Ha HaXOXJACHUE TEOMETPUUYECKUX BEJIMUMH MO 00pa3iam uiu
aIropuT™MaM, TPUMEHSS U3BECTHBIC AHAIUTHYECKHE METOAbI MpPU PEIICHUU
CTAHJAPTHBIX MaTeMaTUYECKHX 3aJady Ha BBIYUCJIEHUE YIJIOB  MEXIY
CKPEILMBAIOIIUMUCS TPAMBIMH, MEXKIY TMPSMOA M IUJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnate 00bEMBI M IIJIOLAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma,
nupaMuja) € TpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOILUEHUS MEXAY
IUIOIA/IIMU MTOBEPXHOCTEN, 00BEMaMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHATUAMHU: CHMMETPUS B IIPOCTPAHCTBE;, LEHTP, OCh H
MJI0CKOCTh CHMMETPHH;, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBAT M HMHTEPIPETUPOBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MpeICTaBICHHYIO Ha uYepTexax u
PUCYHKaX.

[TpumensaTh reomeTpuyeckue (akThl Ui PEUIEHHsS] CTEPEOMETPUUYECKUX
3aJ1a4, MPEAIIOJIAraloIuX HECKOIBKO IIarOB PEIICHMUS, €CIIN yCIOBUS IPUMEHEHHUSI
3aJjaHbl B IBHOUM (opMe.

[IppuMeHATs MpOCTEHINNE NPOrpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
JKA3HU, PACIIO3HABATH MPOSBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh IONY4YEHHBIE 3HAHWs HA IPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IIOHATUA B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIMPOBAHHOM MPOOJIEMBbI, MOJAEIUPOBATH peajbHbIC
CUTyallUM Ha A3BIKE T€OMETPHUH, HCCIEA0BAaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHNEM T€OMETPUUYECKUX TOHATUHN U TEOpeM, amnmapara aireOpsl; pemarhb
IIPAKTUYECKHE 3a71a4H, CBA3aHHBIC C HAXO0XKJICHUEM I'€OMETPUUECKUX BEINYUH.

11 KITACC

OnepupoBaTh MOHATUSIMU: IMIWIMHAPUYECKAs IOBEPXHOCTh, O0O0pa3ylolIne
[MUJAHIPUYECKOM  MOBEPXHOCTH,  IIWIMHAP,  KOHHMYECKas  MOBEPXHOCTb,
oOpa3yrolre KOHNYECKON MMOBEPXHOCTH, KOHYC; ChepruiecKas MOBEPXHOCTb.

PacrioznaBath Tena BpamieHus (IMIMHAp, KOHYC, cdepa u map).

OOBSICHATH CITOCOOBI TOTYYCHUSI TEIT BPAIICHUS.

KnaccudgunupoBaTh B3auMHOE pacIioiaokeHue cepbl U MIOCKOCTH.

OmnieprpoBaTh MOHIATUSMH: IIIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CEerMEHTa; IapOBOM CJIOM, OCHOBAHHWE IIAPOBOrO CJIOS, BHICOTA IIAPOBOrO CJIOS;
1apOBOM CEKTOP.

Boruucnare  00bEMBI M IUIOMIAAM  TOBEPXHOCTEHM TeNl  BpalllCHHS,
TEOMETPUYECKHUX TEJl ¢ IPUMEHEHHEM (OpMYIIL.

OnepupoBarh TMOHSATHUSAMH: MHOTOTPAHHUK, BIHCAHHBIA B chepy
ONMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCaHHAS B MHOTOTPAHHUK WM TEJO
BpaIcHUSI.

BbIuucasTe COOTHOIICHMS] MEXy IUIOIIAIIMHU MOBEPXHOCTEH W O00BEMaMU
ITOJIOOHBIX TEI.



N300paxaTth u3ydaeMble (UTypbl OT PYKM U C HPUMEHEHHEM IMPOCTHIX
4epTEKHBIX NHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) MIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢duryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUEHUS TEJl BPAILICHHUS.

W3BnekaTb, WHTEPIPETUPOBATH M MpeoOpa3oBbIBATh HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEeICTaBICHHYIO Ha uYepTekax U
pUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BBINIONIHATE  JEUCTBUS  CIIOKEHUs BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHUS BEKTOPa HA YUCII0, OOBSACHATh, KAKUMH CBOMCTBAMU OHHU 00J1a/1ato0T.

[IprMeHATh TPaBUIIO NAapasuIeIeIUIENA.

OnepupoBaTh NOHATHUAMMU: IEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpa, YIOJ MEXIY
BEKTOpPaMH, CKAIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIEC U KOMILJIAHAPHBIC
BEKTOPBI.

Haxomute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOI MEXKIY
BEKTOpPaMH, CKaJsIpHOE IMPOM3BEIAECHUE, pACKIAAbIBaTh BEKTOPp MO ABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT.

[TpumensTe TeomeTpuyeckue (HakThl A PEUICHHS CTePEOMETPUUYECKUX
3a/1a4, MPEAONaratolMx HECKOJIBKO IIAr0B PELIEHHUS, €CJIM YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOU (hopMme.

Pemats npocrenine reoMeTpuyecKue 3aJadyd Ha IMPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METOAA.

Pemare 3amaum Ha AOKA3aTENbCTBO MATEMATHYECKMX OTHOLIEHUM U
HAXO0XJIEHUE TEOMETPUUYECKUX BEJIMYUH 1O 00pa3aM Hiv alropuTMam, MpuMeHss
U3BECTHBIC METO/IbI IIPU PELICHUHU CTAaHJAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IpyMeHATs  NPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIITUOHHBIE CUCTEMBI ITPU PEIIEHUN CTEPEOMETPUYECKUX 3a/1a4.

[IpyBOINTH HpPUMEpPBl MATEMATHYECKHMX 3aKOHOMEPHOCTEM B MPUPOAE H
YKA3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIprMeHATh IONYyYEHHBIE 3HAHUs HA IPAKTUKE: aHAJIU3UPOBATH PEAIbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIE IIOHATUA B IIPOLIECCE IIOMCKA PELICHUs
MaTeMaTH4eCKu CHOPMYIHUPOBAHHOM TPOOJIEMBbI, MOAEIUPOBATH peaJbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, HCCIENOBaTh IOCTPOECHHBIE MOJEIH C
UCIOJIb30BaHNEM T€OMETPUUYECKUX MOHATUHN U TEOpEM, amnmapara ajreOpsl; pemarhb
IIPAKTUYECKUE 3a71a4H, CBA3aHHbBIC C HAX0XKICHUEM IN'€OMETPUUECKUX BEIUYUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KonuvecTBo yacoB
Ne HaumenoBanue pa3ieioB U TeM
. DpPOrpaMMEI Beero Konrpoabnbie | IIpakTHuc
padoTbI padoThI
1 BBenenue B crepeomMeTpuio 10
) [Ipsimbie ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh OPSMBIX U MJIOCKOCTEN
3 HepneHnmfyns{pHOCTb MPSIMBIX U 12
IJI0CKOCTEHN
4 VIl MeXAy NPSAMBIMHU U TIIIOCKOCTAMH 10 1
5 MHororpaHHuKu 11 1
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUs, PACCTOSIHUS U YIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 5 0




11 KITIACC

HaumeHnoBaHue pa3iesioB U TeM

Koan4gecTBO 4acoB

Ne ni/m KonTpoabubie IlpakTue
NPOrpaMMsbl Bcero
padoTbI padoThI
Tena BpamieHust 12
OOBEMBI TET 5 1
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1
[ToBTOpenwue, 0600IIeHNE, 7 i
CUCTeMAaTH3alus 3HAaHUN
OBUIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKH(
padoTsbI

OCHOBHbIE MIOHATHS CTEPEOMETPUH: TOUKA,
npsimMast, III0CKOCTh, IPOCTPAHCTBO.
[IpaBuia n3o0paxeHust Ha pUCyHKaXx:
N300pa’keHNs INIOCKOCTEH, TapauIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA

IlonsTus: nepeceKarommecs miIoOCKOCTH,
NnepeceKarommec npsamas U mNI0CKOCTh

[TonsTus: NnepeceKarommecs mI0CKOCTH,
Nnepecekaronmecsa npsamasa U mIOCKOCTb

3HAKOMCTBO C MHOTOI'paHHUKaMH,
n300pakeHNe MHOTOTPaHHUKOB Ha
pPHUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaX

HavanbHble cBesieHus o kyoe u nupamu/e,
ux pa3BépTKu U Mozenu. CeueHus
MHOTOI'PaHHHUKOB

HauanbHble cBefieHns 0 KyOe U mupaMuie,
ux pa3BEépTKu U Mozenu. CeueHus
MHOTOTPaHHHUKOB

TToHsATHE 00 AKCHMOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX




TToHsATHE 00 AKCHMOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUH: AaKCHOMBI
CTEPEOMETPHUH M CJICJACTBHS U3 HUX

TToHsATHE 00 AKCHMOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEJCTBUS U3 HUX

10

11

12

13

[TonsiTue 06 akcHOMaTHYECKOM
IIOCTPOEHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CIICICTBHS U3 HUX

B3auMHOe pacnonokeHue npsiMbIX B
IIPOCTPAHCTBE: NIEpEeCeKaroLIecs,
napajjlelbHble U CKPELIUBAIOIINECS
IIpsIMBbIE

HapaJIJ'ICJ'IBHOCTL IIpsAMBIX U IJIOCKOCTEH B
MMPOCTPAHCTBE: MAPAJJICIIBHBIC IIPSIMBIC B
MMPOCTPAHCTBE; MAPAJIICIIBHOCTD TpéX
MMPAMBIX

HapaJIJ'ICJIBHOCTL MPAMBIX U IUIOCKOCTEH B

npocTtpancTse: [lapannensHoCTh psIMON U
TUIOCKOCTH

14
15

Ve ¢ COHaIpaBJICHHBIMU CTOPOHAMHU

Yroa Mexay npsiMbIMU B IIPOCTPAHCTBE

16

Yros Mexay NpsAMbIMU B IPOCTPAHCTBE

17

[TapannenbHOCTD MIOCKOCTEM:
napaelibHble INIOCKOCTH

18

CaolicTBa napaienbHbIX IJIOCKOCTEN

19

[TpocTeiinye npocTpaHCTBEHHbIE (QUTYPBI
Ha IIOCKOCTHU: TETpas’ap, KyO,




napauiC/ICIIMICq

20 [TocTtpoenue ceueHnuit

21 [Toctpoenue ceuenui
KonTponbnas pabota mo teme "lIpsmbie u

22 IJIOCKOCTH B IPOCTPAHCTBE.
[TapaninenbHOCTh NPSAMBIX U MJIOCKOCTEN"
[leprieHANKYASIPHOCTD MIPSMOU U

23 IJIOCKOCTH: MEPIIEHIUKYIISIPHBIE MTPSIMBIE B
IIPOCTPAHCTBE

24 [IpsimMble mapasnienbHbIe U
NEPHEHANKYIISIPHBIE K IIIOCKOCTH

)5 [IpsimMble napannensHble U
NEPIEHUKYJIIPHBIE K IITIOCKOCTH

26 [Ipu3Hak neprneHIuKyJJIIpHOCTH NPAMOU U
IJIOCKOCTH

7 [Ipu3Hak NeprneHIuKyJIIpHOCTH NPAMOU U
MJI0CKOCTH

)3 TeopeMa o npsAMON NEpHIEHANKYISIPHON
IJIOCKOCTH

29 Teopema 0 IpsIMOM NEPIICHIUKYIISIPHOU
MJI0CKOCTH

30 TeopeMa 0 npsAMON NEpIEHANKYIISIPHON
IIJIOCKOCTH
[leprieHauKyIAp U HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JO IIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUIOCKOCTH

0 [lepnieHuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

OT TOYKH J0 INIOCKOCTH, paCCTOAHUE OT




IIPSIMOM 10 TUIOCKOCTH

[leprieHauKyIAp ¥ HAKIIOHHBIE: PACCTOSIHHE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH
[TepieHaUKYIJIAp U HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOJI MEXKAY
IPSIMOM U TUIOCKOCTBIO

36 JIByrpaHHBIN yroJl, JMHEUHBIA yTrOa
JBYTPaHHOI'O yria

37 JIByrpaHHbIN yroJ, JMHEHHBINA YOl
JBYTPaHHOI'O yIJIa
[lepneHUKyISAPHOCTD MIJIOCKOCTEMN:

38 IIPU3HAK NEPIEHANKYJIIPHOCTH IBYX
IUIOCKOCTEN
[IepneHUKyIAPHOCTB IIJIOCKOCTEMN:

39 IpU3HAK NEePIEeHANKYISIPHOCTH IBYX
IUIOCKOCTEU
IlepneHAuKyISIPHOCTD IIJIOCKOCTEMN:

40 NpU3HAK NEePIEHANKYISIPHOCTH JIBYX
IUIOCKOCTEN

41 TeopeMa 0 TpEX NMEPIEHAUKYIIApAX

42 Teopema o0 TpEX NepHeHIUKYIIApax

43 Teopema o Tpéx NnepHeHIuKyIsIpax
KonTponbHas pabota no remam

44 "IlepneHIUKYJISIPHOCTD MPSIMBIX U

~ 1

wiockocTe" u "YIIIbl MeXly IPSIMBIMU U




IUTOCKOCTIAMMI"

45

ITonsarue MHOIr'OrpaHHMKa, OCHOBHBIC
9JICMCHTBI MHOT'OI'PAaHHWKA, BBIITYKJIBIC 1
HEBBITYKJIBIC MHOTOTPaAHHUKH pasBépTKa
MHOI'OrpaHHHUKa

46

47

[Tpusma: n-yronpHas npusMa; rpaHy u
OCHOBAHUS PU3MBL; IPSIMasi U HAKJIOHHAs
PU3MBI; OOKOBAsI U TIOJTHAS TIOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, TpIMOYTOJIbHBIH
napa’suieJienuIe ]l ¥ ero CBONCTBa

48

[Mupamuna: n-yronbHas nupamuja, rpaHu U
OCHOBaHHE MUPaMU/Ibl; OOKOBAsSI U TOTHAS
NOBEPXHOCTh MUPAaMUIbL; IPABUIIBHAS U
yCeu€HHas nupaMua

49

[IpaBunbHBIE MHOTOTPAHHUKH: TIOHATHE
MPaBUIILHOTO MHOTOTPAaHHUKA; TIPaBHIIbHAS
npu3Ma U MpaBUIIbHAS TUPAMUIA;
MpaBUIIbHAS TPEYTOJbHAS MUpaMHIa U
MPaBUIBHBIN TETPadap; KyO

50

[IpencraBienue o NpaBUIbLHBIX
MHOTOTPAHHHUKAX: OKTadIp, NOACKadIp U
HUKOCadIP.

51

CumMMeTpHsi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHTEJIBHO TOYKH, ITPSMOM, INTIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B TUPAMHUAAX,
napajuie’enuneaax, IpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brrunciaenue 31eMeHTOB MHOT'OT'paHHUKOB!

32 pEOpa, TuaroHau, yribl !
[Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
53 MOBEPXHOCTH MPSMOU MPU3MBI, IO |
OCHOBaHUH, TeopemMa 0 OOKOBOI
MOBEPXHOCTH MPSMOU MPU3MBI
[Tnomaas GOKOBOM MOBEPXHOCTH U
54 MIOBEPXHOCTH TMPABUIHLHON TUPAMU/IBI, 1
TEOopeMa O TUIOIAAH OOKOBOW TOBEPXHOCTH
YCE€UEHHOW MUPAMUIBI
55 Kontponbhas paboTa o reme |
"MHororpaHHuku"
56 [Tonsitue 06 00BEME 1
57 O06bEM nupamMuIsl 1
58 O0bEM TUpaMuIbI 1
59 O6bEM nupamMuIsl 1
60 O0BEM TUPAMUIBI 1
61 O06BEM IPU3MBI 1
62 O06BEM npu3mMbl 1
63 O06BEM IPU3MBI 1
64 KonrtponbHas pabdora no reme "O6bEMBI |
MHOTOTPaHHHUKOB"
[ToBTOpEeHME, 0600IICHIE CHCTEMAaTH3AIINS
65 3HaHui. [locTpoeHue ceuenuii B 1
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0600IICHNE CHCTEMAaTH3AIINS
66 3HaHUU. BeruncieHne pacCTOAHMIN: MEX Ty 1

ABYMs TOYKaMH, OT TOUKHU 10 HpﬂMOﬁ, oT




TOYKH OO IIIIOCKOCTHU, MCIKIY
CKPCIIUBAOIMUMHUCH ITPAMBIMHA

67 Wrorosas koHTposbHAs paboTa

[ToBTOpEeHME, 0600IICHHE CHCTEMATH3AIINS
3HaHUU. BeIUuKClIeHUE YyIII0B: MEXIY

68 CKPEIIUBAIOIIUMUCS TPSIMBIMU, MEKITY
pSIMOM M TNTIOCKOCTBIO, IBYTPAHHBIX

YTJIOB, YIJIOB MCKAY IMIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




11 KITIACC

Ne i/

Tema ypoka

KoaunyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckm¢
padoTsbI

Cdepa u map: neHTp, paguyc, 1uamerp;
TUIOINA/b MOBEPXHOCTH Cephl
BsanmMHoe pacrionoxenue cepsl u
TUIOCKOCTH; KacaTelbHas TNIOCKOCTh K
chepe; iomanb chepsl

N3o0paxkenue cdepsl, mapa Ha
mockocT. CeyeHus 1apa

[{umuHaprUYecKas MOBEPXHOCTD,
o0pa3yroIne MIHHIPUISCKON
IMOBEPXHOCTHU, OCb III/IJ'H/IHI[pI/I‘-ICCKOI\/’I
TIOBEPXHOCTH

Hunuaap: ocHoBaHMS U OOKOBas
MOBEPXHOCTh, 00Pa3yIomas U OCh;
IUIoIa b OOKOBOM U ITOIHOMI
IIOBEPXHOCTH

N300pakeHre MUINHAPA Ha TNIOCKOCTH.
Pa3Béprka nununapa. Ceuenus

LWIMHJPA (IUIOCKOCTBIO, MapalIeIbHON
WM NEPHEeHIUKYIISIPHOM OCH LIUJIMHAPA)

Konunueckasi moBepXHOCTh, 00pa3yroIiue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpUINHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIINHA,
o0pa3syrolas ¥ 0Ch; MO 1b OOKOBOH U
MIOJTHOM MOBEPXHOCTH

VYceu€HHBIN KOHYC: 00pasyromue 1
BBICOTA; OCHOBaHUsS U OOKOBas
MOBEPXHOCTh

10

N306paxeHne KoHyca Ha TIOCKOCTH.
PazBépTka konyca. CeueHns KoHyca
(TUIOCKOCTHI0, TTapajlIeTbHON
OCHOBAHHIO, M TUIOCKOCTBIO, TIPOXOISIIEH
yepes3 BEpIINHY)

11

12

KOM6I/IH8.I_[I/I$I TCJI BpalllCHUA U
MHOT'OIr'paHHHUKOB

MHororpaHHuK, OTMCAHHBIA OKOJIO
cdepsl; cdepa, BIUCaHHAS B
MHOT'OTPAHHUK WJIM B TEJIO BpPaIllEHUs

13

ITonsarue 06 00bEMe. OCHOBHBIE
CBOMCTBA 00BEMOB TeEll

14
15

OO0BEM IHHIPA, KOHYCa

O06BEM mapa u riomaab chepbl

16

[TogoOHEbIE TEeNa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXAY IUIOLIAIIMU
MOBEpXHOCTEH, 00bEMaMU NOJIOOHBIX Tell

17

KonrponbHas pabdora no remam "Tena
BpamieHus" u "O6bemMbl Ten"

18

BekTop Ha IJI0CKOCTH U B IPOCTPAHCTBE

19

Cro)xeHre U BEIYATAHUE BCKTOPOB

20

YMHOXEHHE BCKTOPA HA YUCJIO




21

Pasnoxenue BekTopa 1o Tpém
HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio
napaenenuneaa

22

Pemenue 3aga4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUJI IEUCTBUM C
BEKTOPaMH

23

24

[IpsiMoyTonpHas cUCTEMa KOOPIMHAT B
npoctpancTse. KoopauHatel BekTopa.
[Ipocreiimume 3agaun B KOOpAUHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BEIEHUE BEKTOPOB

25

Brruucnenue yrios Mexy NpsMbIMA U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METOJ IIPH
pELIEHUN T€OMETPUYECKUX 3a7a4

KonrponbHas padora no reme "Bekropsl
Y KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHmE, 0000MEeHNE 1
cucremarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, GpakThl, TEOpEMBbI Kypca
TUITAHUMETPUH

29

[ToBTOpEeHmE, 0600IICHUE 1
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, GpakThl, TEOpEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpenme, 0600IIEHIE 1
cucTeMaTH3aIys 3HaHUH. 3am1adun
TJIAHUMETPUHU ¥ METOJIbI MX PEIICHHS




[ToBTOpeHme, 006001IIeHNE U

31 cUcTeEMaTH3alMs 3HAaHUM. 3a1auu 1
TJTAHUMETPUH ¥ METOJIbI KX PEIICHHS
[ToBTOpeHue, 0600IIeHNE U
0 cucTeMaTu3anus 3HaHuii. OCHOBHBIC |
¢burypsl, ¢paxTsl, TEOPEMBI Kypca
CTEpPEOMETPUH
33 HToroBast KOHTpOJIbHAs paboTa 1 1
34 [ToBTOpEHME, 0000IICHUE 1 |
cHUCTeMaTu3als 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

* Maremaruka. ['eometpusi, 10 kinacc/ Mepansak A.I'., Homuposckuii JI.A.,
[Tonouckwuii B.b., Sxup M.C.; non pemakiueit [Togonsckoro B.E., OGmiecTBo ¢
OrpaHU4YEeHHOU OTBETCTBEHHOCTHIO M3naTensckuii nentp «BEHTAHA-I'PA®y;
AxkumonepHoe obmiectBo «M3aarensctBo «IIpocBemenue

* Maremaruka. ['eomerpusi, 11 knacc/ Mepansk A.I'., Homuposckuii JI.A.,
[Tononckuii B.b., Axup M.C.; nox penakuueii [lononasckoro B.E., OGmiectBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO M3narenbckuil ieHTp « BEHTAHA-I'PADy;
AxrmmmonepHoe o6miectBo «M3natenbctBo «IIpocBemnienues

I'eometpus 10-11 knacc. JI.C.Atanacsan

METOANYECKHUE MATEPUAJIBI VIS YAUTEJIA

Metonunueckoe nocodue. ['eomerpus 10,11 knacc. ba3zoseiit ypoBens- E.B.by1iko,
A.I'.'Mep3isk.

MeTtoaudeckoe mocobue. ['eomerpus 10-11 kmacc. ba3oBblil ypoBeHb-

A.I'.Atanacsau

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
https://ege.sdamgia.ru

https://fipi/ru



ITokyMeHT yTBepxJjeH rpoctou ST pykoBoauTessi
YupexaeHud
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