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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «['eomeTpus» 06a30BOr0o ypoBHS IS
ooyuaromuxcst 10 —11 kmaccoB paspabotana Ha ocHoBe DenepanbHOro
roCyJIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIApTa CPeAHEro 00I1Iero oopa3oBaHusl,
C y4CTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWW, MPEABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHMIO, W TPAAUIUNA POCCHICKOTO 0Opa3oBaHMS.
Peanu3amus mporpaMmbl 00ecTIieYnBaET OBIAJICHUE KITFOUEBBIMH KOMITETEHITUSMH,
COCTaBIISIFOIIUMH  OCHOBY JUISI CaMOPa3BUTHsI M HEMPEPBIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO PAa3BUTHS
JUYHOCTU 00YYaIOIINXCS.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpUHM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHMsl OOYCIIOBJIEHAa MPAKTUYECKOW 3HAUYMMOCTBIO METANpEeIMETHBIX MU
OPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS T€OMETPUHM B HAIPaBICHUU JUMYHOCTHOTO
pa3BuTHs oOydarommxcsa, (HOpMUPOBAHUS (PYHKIIMOHAIBHOM MaTEeMaTUYECKON
TPaMOTHOCTH, U3YYCHHUS JAPYTUX yU4eOHBIX AUCIUILTNH. PasButue y oOyuaronmxcs
NPAaBWIBHBIX MPEJICTaBICHUA O CYIIHOCTH U MPOUCXOXKJIECHUU TE€OMETPUUYECKUX
abcTpakuui, COOTHOLIEHUH PEATbHOTO W HJCAIBHOTO, XapaKTepe OTPaKEHMs
MAaTEMATUYECKOM HAYKOM SBJIEHUM W TMPOLECCOB PEAITBHOIO MHpA, MECTE
TE€OMETPHUH B CUCTEME HayK M POJIM MAaTEMAaTHYECKOTO MOJICITUPOBAHHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yyalmMxcs, a TakKe KauecTB MBIIUICHUS, HEOOXOAMMBIX Jisi ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEYMBAET BO3MOXHOCTb M3yYEHHUS Kak
JTUCIMILTAH €CTeCTBEHHO-HAYUYHOM HAIIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIlIeHHE, (BOpMHpyeMOe MpH H3yYEeHUH OOy4YaroUUMUCS
MOHSTUMHBIX OCHOB F€OMETPHUH U MOCTPOCHHUH LIETIOUKH JIOTUYECKUX YTBEPKICHHIM
B XOJI€ pEILICHUS TeOMETPUUYECKMX 3aJad, YMEHHE BBIJIBUTaTh WU OIPOBEPraTh
TUIOTE3bl HETOCPEICTBEHHO MCIIONB3YIOTCS MPU PELIEHUH 3a7ad eCTECTBEHHO-
HAY4YHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYMIECTBEHHYIO POJb BO
BCeX O00JacTsIX AESITeNbHOCTH uenoBeka. OpHeHTalus dYelloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaKEHUS OKPYXAIOLIET0 MHUpA, YCIOBHE YCHEIIHOIO MO3HAHUS U AaKTUBHOTO
npeobpazoBaHusl  AelcTBUTENbHOCTU.  OnepupoBaHHWE  IPOCTPAHCTBEHHBIMU
oOpa3amu 00ObEIMHSAET Pa3HbIe BUJIbl YU€OHOM U TPYIOBON AESATENBHOCTH,



SBJISICTCSI OAHUM W3 MPOPECCHOHATHHO BaXKHBIX KauyeCTB, MOITOMY aKTyalbHA
3amaya (opMupoBaHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOIO MBINLICHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON ACSITEIBHOCTH 10 MHOTUM HaIlpaBJICHUSIM.

[leas ocBoeHusi mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha 0Ga3zoBoM
ypoBHE 00yueHus — 0011eoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyvaronuxcst ~ 4epe3  obecrnedeHue  BO3MOXKHOCTH  NPUOOPETEHHS  H
WCMOJIb30BAaHUSI CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHWW W JCHUCTBUM,
crenu@UUHBIX TEOMETPUHU, BO3MOKHOCTH YCIICLITHOTO MPOAOKEHUSI 00pa30BaHus
0 CTICIIMAJIBHOCTSIM, HE CBSI3aHHBIM C IIPUKJIAHBIM UCIIOJIb30BAaHUEM T€OMETPHUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IIpeAHA3HAUYCHa JJif
00y4YaroImMXCsl CPEAHEHN MIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHECHUM
Ha YpOBHE OCHOBHOro 0011ero oOpazoBaHus. Takum oOpa3oM, oOydaromuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME€ MaTeMaTUYECKUE YMEHUs, CBS3aHHBIC
co creuuuKol reoMeTpuu U HEOOXOJUMBIE [JIsi >KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh I'€OMETPHUIO OoJiee
IyOOKO, €CJiM B JajbHEWIIEM BO3HUKHET HEOOXOAUMOCTh B T€OMETPUYECKUX
3HaHUSX B MPOGECCUOHATBHOM IEATETLHOCTH.

JlocTikeHne 1ed  OCBOGHHUS MPOrpaMMbl  OOCCIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [[puopuTeTHBIMU 3a7ayaMy OCBOECHMSI Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sSBAsSOTCA:

e (opMuUpOBaHUE TMPEJACTABICHUS O TEOMETPUM KaK dYacTH MHUPOBOH

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIHUM MUPOM;

e (opmupoBaHuE TPEACTaBICHUS O MHOTOIpAHHUKAX W TeJIaX BpalleHUs
KaK O BXHEHIIMX MATEeMaTHYECKUX MOJIETISX, TO3BOJISIFOIINX OMUCHIBATH
Y U3y4aTh Pa3HbIC SIBJICHUS OKPYXKAIOIIETO MUPA;

e (QopMupOBaHHE YMEHHsS pacrlo3HaBaTh Ha dYepTekax, MOJEIAX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3aJlad Ha TOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHme yMeEHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTUSMU O
MHOTOTPAaHHHUKAX M TeJIaX BPAIEHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIAJICHHE  QITOPUTMAMM  pEIIEHHWS  OCHOBHBIX  THUIOB  3ajiady;
dbopMupoBaHUE YMEHHUS MPOBOJUTH  HECJIOXHBIE JIOKa3aTeJIbHbIC
paccykIeHUsT B XOJE PEILICHUS] CTEPEOMETPUUECKUX 3ajady M 3aJay C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE  MHTEIUIEKTYaJIbHBIX M  TBOPYECKUX CIIOCOOHOCTEM
oOy4JaromMxcs, MO3HABATEIbHON  AKTMBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIILICHUS;



e (opmupoBanue (GYHKIIMOHATFHOM  TPaMOTHOCTH, pEJEeBaHTHOMN
F€OMETPUU: YMEHHUE pAaCIO3HABATh IMPOSBICHUS  I€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peabHBIX >KU3HEHHBIX
CUTYyallUsIX M TPU HU3YUYEHUHU JAPYTUX YYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBHCHUMOCTE W 3aKOHOMEpHOCTeH, (OpMynHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO34aBaTh Nr€OMETPUUECKUE MOJAEIIH, IPUMEHATh OCBOCHHBIN
F€OMETPUYECKHAM amnmapar [Js PELICHHUs TPaKTHKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATh U OLICHUBATH MMOJTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTBIO MPOTPAaMMBbI SIBIISIETCS BKJIIOYEHUE B KYypC
CTEpEOMETPUM B Hayaje €ro Mu3y4YeHHs 3a/ad, pEIIaeMbIX HAa YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEACICHHBIM 00pa3oM OopraHu3oBaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO UM IMPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKaHUE WHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JaNbHENIIEMY U3YUECHUIO IIPEAMETA.

[Tpennourenue OTAAETCSA HATISAAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETHUYECKHE 3HAHMSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTbH NMPEAMETHO-
MIPAKTUYECKON JEATEIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4Yaluxcsi B Kypce CTEpPEOMETPUM IPOBOJMTCS 3a CUET pEIIEHUs 3aJad  Ha
CO3/IaHHME  MpPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEpPUpPOBAHUE
IPOCTPaHCTBEHHBIMU oOOpa3amu. Co3maHue o0Opaza MPOBOIUTCS C OMOPOM Ha
HaIJISIIHOCTh, A ONEepUpOBaHUME O00pa3oM — B YCJIOBHUSIX OTBJIEUEHHUS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHHMSI €r0 UCXOAHOTO COAEPIKaHMUS.

OcHoBHBIE conepxaTenbHble TMHUU Kypca «I'eomerpun» B 10-11 kmaccax:
«MHororpanHukmn», «IIpsiMble U INIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JJOTUYECKUX YMEHUN
pacnpenensercs He TOJbKO [0 COJEpKAaTeNbHBIM JIMHUSAM, HO W 1O T0JaM
00yueHHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

ConepxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaMm
OCBOEHHUSI paboyeil mporpaMMbl, paclpeneicHHbIM [0 TrojaM oO0y4YeHwUs,
CTPYKTYpUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJQJICHHE T'€OMETPUUECKUMHU
MOHATHUSIMU U HaBBIKAMH OCYIIECTBIISUIOCH MOCIIEIOBATEILHO U MOCTYNATENbHO, C
COOJII0JIEHUEM TIPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
oOIIyI0 CUCTEMY T'€OMETPUYECKUX MPECTABICHUNA OOYyYarONIMXCS, PacCHIMpss U
yray06ssist e€, o0pa3ys MpOYHble MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenue reomerpun oTBoauTCs 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kmacce, Bcero 3a nBa roja oOydenws - 102 ydueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KJIACC

IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHUSI ~ cTepeoMeTpuu. Touka, mpsiMasi, TIOCKOCTb,
npoctpadHcTBO. [loHsiITHE 00 aKCMOMAaTUYECKOM TOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIIECICTBUS U3 HUX.

B3anMmHOE pacmoyioKEHWE MPSIMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECS,
napajuielibHble M CKpeluBaromuecs npsmele. llapamienbHOCT OPSMBIX |
IUIOCKOCTEAW B TMPOCTPAHCTBE: MapauICbHBIE TPSMBIE B IMPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSIMBIX; MNapaJIEIbHOCTh MPSAMOM M TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJl MEXIAy IMpPSIMbIMA B IPOCTPAHCTBE.
[TapajuiennbHOCTh  IUIOCKOCTEM: NapajuleIbHble  IUIOCKOCTH; CBOKWCTBA
napajieNibHbIX — TuiockocTel. [IpocTteilmme mnpocTpaHCcTBeHHbIE (QUTYpPHI  Ha
IJIOCKOCTHU: TETPadIp, KyO, MapajieaenuIe/l; moCTPOCHUE CEUYEHUH.

[lepneHAUKYISIPHOCTD NPSIMOM U IUIOCKOCTU: NEPIICHAUKYIISPHBIC MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE TNapaUICIbHbBIE W MEPNEHAUKYISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNECHANKYISPHOCTH MNOPSIMOM M IUIOCKOCTH, TE€OpeMa O MNpsMOU
NEPIEHAUKYJIAPHON TIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMOH U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[TepnieHaUKYSp ¥ HAKIIOHHBIC: PACCTOSHUE OT TOYKHU A0 MIOCKOCTH, PACCTOSIHUE
OT TpsAMOM  JO0  TUIOCKOCTH,  MOpoekius  ¢Gurypsl Ha  IUIOCKOCTh.
[lepneHaUKYISIPHOCTh  IJIOCKOCTEW: TMPHU3HAK  MEPHEHIUKYISIPHOCTH  JBYX
mockocTei. Teopema o TpeX MepreHIuKyIspax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
MpU3Ma; TPaHW U OCHOBAHUS TPU3MBI, TIpsIMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MOJIHAs ITOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajyjieJienunes; U ero cpoiicTtBa. llupamupa: N-yroibHasg nupamuaa, TPaHU U
OCHOBAHUE MUPAMUIBI; OOKOBas U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCEUCHHAs] mupamMuja. OJEMEHThl MNpu3Mbl U nupaMuibl. [IpaBuiibHbIE
MHOTOTPAaHHHMKH: MOHATUE IPABUIBHOIO MHOTOTPAHHUWKA; MPABUJIbHAS MpPHU3Ma U
NpaBWIbHAS TNHPAMUJA; TPaBWIbHAS TPEYroJibHAg NHUpaMUIa W TPABUILHBIN
Terpa’ap; KkyO. IlpencraBieHue o MNpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaeka’ap v ukocadap. CeueHus Mpru3Mbl U MUPAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOMH,
IJIOCKOCTU.  DJEMEHTbl CUMMETPUM B MNHpaMUAaX, Mapaulesenunenax,
MPaBUJIbHBIX MHOTOIPAaHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: peOpa, OuUaroHaia, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH U TMOJHOW IMOBEPXHOCTU MPSMOM MPU3MBI,
IUIOLIAJAb OCHOBAaHUM, TeopemMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTM M TIOBEPXHOCTH NPABWIHHOM MHUPAMU/IBI,
TeopeMa O IUIOMAAN YyCeUYCHHOW mnupamunabl. [lorstne o0 oObeme. OOBEM
MAPaMUJIBI, TTPU3MEL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEJ.

11 KIIACC

Tesia Bpalenus

HunuHapuyeckas MOBEPXHOCTB, oOpasytoiue HAJIMHIPUYECKOU
MOBEPXHOCTH, OCh IWIMHAPUYECKON moBepxHOCcTH. [lunuHap: ocHoOBaHUS U
OOKOBasi TMOBEPXHOCTb, OOpa3ylollas M OCb, IUIOHMAAhL OOKOBOM U TOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroniue KOHUYECKOM MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOHN moBepxHocTU. KoHyC: OCHOBaHME U BepIIMHA, 00pa3yroias
U OCh; IUIONIIQJb OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUCHHBIA KOHYC:
o0pa3yrolue U BbICOTa; OCHOBAHUS U OOKOBas IOBEPXHOCTb.

Cdepa u map: mHeHTp, paauyc, ITUAMETP; IJIONIAAb MOBEPXHOCTH CREpBHI.
B3anMHoe pacnionoxkenue chepbl U MIOCKOCTH; KacaTelabHasi TUIOCKOCTh K cepe;
IJI0IAIb CEephI.

N3o0pakeHue Ten BpallleHUsl Ha MIIOCKOCTH. Pa3BepTka MWIMHAPA U KOHYCA.

KomOunaiuu Ten BpallleHHs: 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMUCaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WM TEJO
BpAIICHMUS.

[Tonsarue 06 o6beMe. OCHOBHBIE CBOKCTBA 00bEMOB Tejl. Teopema 006 00BEMe
OpsIMOYTOJIBHOTO Tapajulesienunena M ciaeAcTBuss u3 Hee. OO0bEM LUIUHIPA,
KoHyca. O0BEM 11apa U miomaab chepsl.

[TonoOuble Tenma B mpocTpaHcTBE. COOTHOUIGHUS] MEXAY IUIOMIAAsSMU
MMOBEPXHOCTEH, 00bEMaMu TTOAOOHBIX TEII.

Ceuenusi uunuHapa (mapauielbHO W TMEPHEHAUKYISIPHO OCH), CEUYCHHS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TIPOXOJAIEe 4Yepe3 BEpIIMHY), CEYCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocT U B pocTtpaHcTBe. CII0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHO)K€EHHE BEKTOpa Ha 4ucio. Pa3znoxkeHue BEeKTOpa Mo TpEM HEKOMIUIaHAPHBIM
BekTopaM. [IpaBuno mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
NpUMEHEHUEM TpaBWI JeHCTBUM ¢ BekTopaMu. IIpsimoyrosibHas cucrema



KoopauHat B mnpoctpaHcTtBe. Koopaumnatel Bektopa. llpocreiimme 3amaun B
KOOpAWHATaX. YTojl Mexay BekropaMu. CKalsipHOE IPOU3BEIACHUE BEKTOPOB.
BrrunciieHne yrioB MexXay NPSAMbIMU U IUIOCKOCTSIMU. KOOpauHAaTHO-BEKTOPHBII
METOJ IPU PELICHUH F'€OMETPUYECKUX 3a]1a4.

IHJIAHUPYEMBIE PE3YJIbBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl Y4e€OHOro mpeaMera
«MareMaTnka» XxapaKTepU3yrTCS:

I'paxxnanckoe BocniuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
M OTBETCTBEHHOTO 4YJI€HAa POCCUUCKOTO OOIIeCTBa, MPEACTAaBICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUM,
MpoNEeAyp TpakIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W TMp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUM C HX
GYHKIUSAMHA U Ha3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON Ipak IaHCKOW UJICHTUYHOCTH, YBAKCHUS K
POILJIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONW MAaTe€MaTHUYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTHKEHUW B JPYIMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHM.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHUYECKOTO TOBEICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUI HAYKH U JIEATEIbHOCTHIO
YYEHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AYIIETO.

JcTeTHYeCKOe BOCIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYAs ACTETHUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, PEIIEHHU, pacCyKJIeHUN;
BOCIIPUUMYHUBOCTBIO K MATEMAaTHUYECKUM aCIEKTaM Pa3IMUHbIX BUJOB HCKYCCTBA.

du3nyecKoe BOCIUTAHNE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TIPUMEHSITh MaTEMaTHUYECKHUE 3HAHUSA B
HWHTEpecax 30pOBOTO 1 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0pOBBIO (3I0pOBOE NUTAHUE, COATAHCUPOBAHHBIM PEXHUM 3aHSATUU U

OT/bIXa, peryisipHas dusnueckas aKTUBHOCTb); bu3nuecKoro
COBEpLIEHCTBOBAHUS, npu 3aHATUAX CHOPTUBHO-037J0POBUTEIBLHON
NEeSATEIbHOCTBIO.

Tpynosoe Bociutanue:
TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IEHHOCTU TPYAOJIIOOMS; WHTEPECOM K
pa3nuuHbM  cepamM  MpPOPECCHOHANBHON  JIE€ATENbHOCTH, CBA3aHHBIM  C



MaTEMaTHUKON M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynyiied mpoQeccuu M peaau30BbIBaTh COOCTBEHHBIC KU3HEHHbBIE TIJIaHbI;

TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMaTHUYEeCKOMY OOpa30BaHHUIO M
caM000Opa30BaHHUIO Ha TPOTSHKEHWHM BCEH JKM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUN TPAKTUICCKUX 3a]]a4 MAaTEMaTHIEeCKOW HAMPaBIEHHOCTH.

JKO0JIOrHIeCcKoe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO JKOJOTHYECKON KYJBTYPhI, MOHUMAHUEM BIIUSHUS
COIMAIBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSHUE TPHUPOJTHON W COIUATHHOU
Cpelbl, OCO3HAaHHWEM TJIOOAIBHOTO  XapaKTepa AKOJOTHYCCKUX  MPOOIIeM;
OpHCHTallMel Ha NPHUMCHCHHUE MaTeMaTHYCCKUX 3HAHUH I PEIICHHs 3a7ad B
0o0JlacT  OKpYXKalolel Cpelbl, IUIAaHUPOBAHHUS TOCTYIKOB U OIIGHKH WX
BO3MOYKHBIX ITOCJICICTBHU JIJIST OKPYKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO IO3HAHMS

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH MW  OOIIECTBEHHOHW MPAKTHKH, ITOHUMaHHEM
MaTeMaTH4YeCKOM HayKH KakK c(]epbl 4YeIOBEUECKON eSATeIbHOCTH, JITalloB €¢
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IIUBWIM3AIMH; OBIAJCHUEM SI36IKOM
MaTeMaTHUKH W MAaTeMaTHYeCKOW KyJbTypOod KaK CpEJICTBOM ITO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYIO W HCCIIEIOBATEIBCKYIO JESITCIHHOCTh
WHJIMBHUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe PEe3yIbTaThl OCBOCHHUS IMPOTpaMMbl y4eOHOrO IMpeaMeTa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHOIMU — KOMMYHUKAMUBHBIMU
0elCmeUAMU, YHUBEPCANbHBIMU PeCYNAMUBHBIMU 0eUCTBUIMU.

1)  Vuueepcanvmuvie  nosznasamenvHvle  Oelicmeus, — 0becnevusaom
Gopmuposanue 6a3068vIX KOSHUMUBHLIX NPOYECCO8 0Oyuawuxcs (oceoexue
Memo008  NO3HAHUS — OKpYdCanwe2o  Mupa;  HpUMeHeHue  J102UHeCKUX,
UCCIe008ameNbCKUX Onepayull, ymeHutl pabomams ¢ uHgopmayueti).

ba3oBble joruueckue AeMCTBUSA:

e BBIBIISITh U XaPaKTEPHU30BATh CYIECTBCHHBIC IPU3HAKH MATEMaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWHA MEXIy MOHITHAMU; (DOpMyIUpOBaThH
OTpENCICHUS  TOHSATWN; YyCTaHABJIMBATh CYIIICCTBEHHBIH  IPU3HAK
KJaccu(ukanmy, OCHOBAaHMS [JIsi OOOOLIEHUS W CpaBHEHUS, KPUTEpUU
MIPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QOpMyIHpPOBaTH © MPEOOPA3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIC, €IUHUYHBIC, YAaCTHBIE W OOIIuE;
YCJIOBHBIE;

e BBISBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBOpedrsi B (DaKTax, JAHHBIX, HAOMIOACHUSIX W YTBEPKICHUSX;



npejjiaratb ~ KpUTEpUU  JJIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

e JI€JIaTh BBIBOJIBI C HCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJICHUM (MPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIHUIO,
OPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO pelleHus y4eOHOW 3amadu (CpaBHUBAaTh HECKOJIBKO
BApUAHTOB pElLIEHUs, BBHIOUpaATh HauboIee MOAXOMAIIMI € y4eTOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eMCTBUSA:

e HCIIOJB30BATh BONPOCHI KaK HUCCIEAOBATEIIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (DUKCUPYIOIIME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBJIMBAaTh HUCKOMOE€ M  JIaHHOE€, (GOPMHUpPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIIbHO CIUTAHMUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE 10 YCTAaHOBJIEHUID OCOOEHHOCTEW MaTeMaTU4ecKOro
O0OBEKTa, SIBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIy
00BEKTaMH, SBJICHUSIMU, MPOIECCAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO pPe3yIbTaTaM
MPOBEICHHOTO HAOJIOJEHUSA, HUCCIEAOBaHUs, OLICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000O0IIECHUIA;

e TMPOTHO3UPOBATH BO3MOYKHOE pPAa3BUTHE IMPOIIECCa, A TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora c undgopmanmei:

e BBISBIATH AchUIMTH MHGOPMALIUU, JAHHBIX, HEOOXOJAUMBIX JI OTBETa
Ha BOIIPOC U I PEUICHUS 33]a4H;

e BBIOMpaTh UH(POpPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh WH(POPMAITHIO
Pa3IMYHBIX BUJIOB U (DOPM MpEICTABICHUS;

e CTPYKTYpUpOBaTh HHGOPMAIIUIO, TPEACTABIATh €¢ B pa3IM4HbIX (hopMax,
WJUTIOCTPUPOBATH TpadUUueCcKH;

e OIICHUBATH HaJICKHOCTh uHdOopMaIuu o CaMOCTOSITETIbHO
c(hOpMYyJIMPOBAHHBIM KPUTEPHSIM.

2)  Vwuusepcanvuvie KOMMYHUKamueHble Oelicmeus, o0becneuusarom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YUaAOUJUXCHL.

OO0uenue:



BOCIPUHUMATh U (HOpPMYIHpPOBaTH CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMHU U 1EJIIMH OOIICHHUS; SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U NMUCBMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pELICHUS 3a/1a4d, KOMMEHTHPOBATH MMOJyUYECHHBIN pe3yJIbTarT;

B X0J1€ 00CY>KJIEHUs 3a/1aBaTh BOIIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poO0JIeMBbl, perraeMoi 3aj1a4u, BHICKa3bIBaTh UACH, HAIICJICHHBIC HAa TTOUCK
pELICHMs; COMOCTaBISATh CBOU CYXIECHHS C CYXACHUSIMU APYTHX
YYaCTHHKOB JUaora, OOHapy>KMBaTh pa3jiduyuMe W CXOJACTBO IO3UIIMIL; B
KOppEeKTHOU popMme hopMyIMpoBaTh pa3HOTIIIACHs, CBOM BO3PAKECHUS;

e IPEICTaBIATH  pE3ydbTAaThl  pELIEHWs  3aJadd,  HKCIEPHUMEHTA,
UCCIIEIOBaHMsI,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  ¢dopmar
BBICTYIUICHHUS C YYETOM 3aJa4 MPE3EHTALMHA U OCOOEHHOCTEN ayJUTOPHUHU.

CoTpyaHu4vecTBo:

e IIOHMMAaThb M  HCIOJB30BATh  IPEUMYIIECTBA  KOMAaHJHOMN "

3)

WHUBUyaIbHON paOOThI MPY PEIICHUH YUEOHBIX 3a]1a4; TPUHUMATh 11eJ1b
COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBATh OPraHU3alliI0 COBMECTHOMN
paboThI, pacipeAeaTh BUABI paboT, TOTOBApUBATHCS, 00CYKIATh TPOIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYyNMoOBBIX opMax pabOThl (00CykaeHUS, 0OMEH MHEHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOPJIIMHUPOBATh CBOM JCUCTBUS C JPYTUMHU WICHAMH KOMAaHJIbI;
OIICHMBATh Ka4E€CTBO CBOETO BKJaJa B OOIIM MPOIYKT MO KPUTEPHUSM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusarom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 IUYHOCMIU.
Camoopranusamnus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHuUs
C YYETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM  [O3HABATEIBHOM peQeKCUM KaK OCO3HaHUS
COBEpIIAEMbIX JIEUCTBUN W MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIQJIETh Croco0aMM  CaMOIPOBEPKH, CAMOKOHTPOJS Mpolecca M
pe3yabpTara peuieHus MaTeMaTUYeCKO 3a/1auu;

NpEABUJIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NpPH PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [ICSITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, TaHHBIX, HAWIEHHBIX OIMUOOK, BHISBICHHBIX TPYAHOCTEH;



e OIICGHWBATh COOTBETCTBHE peE3yJbTaTa MW W YCIOBUAM, OOBSCHATH
NPUYUHBI JOCTHXKEHUS WM HEIOCTUKEHUS PE3yJIbTaTOB JESATEIbHOCTH,
HAXOJIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETCHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBatTh NOHATHAMU: TOUYKA, IPSAMAs, INIOCKOCTb.

[IpuMEHATh AKCMOMBI CTEPEOMETPUM W CIEACTBUS U3 HUX IPH PELICHUU
r€OMETPUYECKUX 33]1aY.

OnepupoBaTh NOHATUSIMU: MAPAIETBHOCTh U MEPIEHANKYIISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pACIOJNIOKEHUE NPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA Yroj, TpaHW JBYTPAHHOTO YTIa,
pedpo ABYTrpaHHOTO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JIBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMH: MHOTIOTPAaHHUK, BBINYKJIBIA W HEBBITYKJIBIA
MHOTOI'PaHHHUK, 3JIEMEHTHl MHOTOTPAaHHUKA, TPaBUJIbHBIM MHOIOTDaHHUK.

Pacrno3HaBaTh OCHOBHbBIE BHUIbl MHOTOIPAHHHMKOB (MHpaMulIa; MPU3MA,
MPSAMOYTOJIHBIN NapaJlyIesienune, Kyo).

KnaccupummpoBat ~ MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIS
kinaccudukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAaHHUKU, TIPABUIIHHBIC
MHOTOI'PaHHUKH; IPSIMbIE U HAKJIOHHBIE NTPU3MBI, APAJIJICIICIIUIIEIB] ).

OnepupoBath MOHATUAMHU: CEKYILAsI NIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.

OOBSICHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHUH, UCTIOIb3YSI METOJI CIEI0B.

Crpouth ceYeHHs MHOTOIPAHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTE,H U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBepXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKIECHUE TEOMETPUUYECKUX BEJIMYMH 10 00pas3am uiu
aNropuT™MaM, NPUMEHsS W3BECTHbIE AHAIUTHUYECKHE METOJbl MpH pPELICHUU
CTaHAAPTHBIX MaTEMaTUYECKUX 3a]a4 Ha BBIYHMCIECHUE PACCTOSIHUN MEXAY ABYMS
TOYKaMH, OT TOYKH JO HpsIMOM, OT TOYKM JIO0 IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSMBIMHU.

PemaTe 3a1aun Ha HAXOXKIECHUE TEOMETPUUYECKUX BEJIIMYUH MO 00pa3liam Ui
aNropuT™MaM, NPUMEHsST HW3BECTHbIE AaHAIUTHUYECKHE METOJbl MpPH PpEIICHUU
CTaHAAPTHBIX MAaTEMaTHYECKHUX 3aJad Ha  BBIYUCICHUE YIJOB  MEXAY
CKPEUIMBAIOIIMMHUCS OPSIMBIMH, MEXIYy HpsIMOM UM  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBbI M IUIONIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMpja) ¢ [pUMEHEHUEM (OpMys; BBIYUCIATH COOTHOLUCHUS MEXKIY
IUIOIIAIIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPHS B IIPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBBIBATH M HHTEPIPETUPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuyeckue (akThl UIsl PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MpEeANoaralouuX HECKOJIbKO IIaroB peuIeHUs, €CIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

[IppuMeHATP NOpOCTEHUIIME TPOTPaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOONTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOAE U
JKU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIprMeHATh IOJIyYEHHBIE 3HAHUA HA IPAKTUKE: AHAIU3UPOBATH pEallbHbIC
CUTyallud W IPUMEHSTh W3YUYEHHBIC IOHATHS B IIPOLIECCE MOUCKA PELICHUS
MaTeMaTU4ecKu CQHOPMYIUPOBAHHONW MPOOJEMbI, MOJEIUPOBATH pEaJbHbIE
CUTyallUd Ha $3bIKE T[E€OMETPHUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATHI U TeopeM, annapara aareOpsbl; pelaTh
IIPAKTUYECKUE 33141, CBA3aHHBIE C HAXO0XKIECHUEM I'€OMETPUYECKUX BEIUYUH.

11 KUIACC

OmneprpoBaTh MOHATUSMHU: LUIMHAPUYECKAs TOBEPXHOCTh, 0Opa3yrolme
MUINHAPUYECKON  TOBEPXHOCTH;  ITWIMHIAP;  KOHWYECKas  IMOBEPXHOCTb,
oOpa3yrolre KOHU4eCKON OBEPXHOCTH, KOHYC; cepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOYYEHUS TEJ BpALICHUSI.

KnaccudunmpoBats B3aMHOE pacmioiokeHne chepbl U TMIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA
CErMEHTa; IIapOBOW CJIOM, OCHOBaHHE IIAPOBOTO CIIOS, BHICOTA LIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Berauciste  00BEMBI M IUIOIMIAAW  TOBEPXHOCTEH  TEN  BpalleHus,
TE€OMETPHUYECKUX TeJl C MPUMEHEHHEM (popmyIt.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAaHHUK, BIIMCAaHHBIH B chepy U
ONMHCaHHBIM OKONMO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHHK WU TEJO
BpAaIlICHHUS.

BBIYUCISITE COOTHOMICHHSI MEXIY TUIOMAIASIMU MMOBEPXHOCTEH W 00BbEMaMu
MO00HBIX TEIL.



N300pakath m3ydaembie (QUTYpPHI OT PYKH U C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBITIOTHSTH (BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX
buryp: Bum cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHU.

W3BrnekaTb, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JIEUCTBHUS CIOXKEHHUS BEKTOPOB, BBIYUTAHUSA BEKTOPOB U
YMHO>KEHHUSI BEKTOPA HA YUCIIO, OOBSICHATh, KAKUMHU CBOMCTBaMU OHU 00JIa/1af0T.

[IpumeHATh TpaBUIIO MapaJUICIICUIIEA.

OnepupoBaTh MOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJIyJlb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJ MEKIY
BEKTOPaMHU, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOPAMH, CKAUSIPHOE NPOM3BEICHHUE, pACKIAAbIBAaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[IpuMeHsTh TeoMeTpuueckue (AKThI JJIsi PEIICHUST CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIaratolnX HECKOIBKO IAroB PEUICHUS], €CJIM YCIOBUS IPUMEHEHUSA
3a/1aHbI B IBHOU (popMme.

PemaTte nmpocreimme reoMeTpuyecKre 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemiate 3amauM Ha JOKAa3aTEIbCTBO MATEMATUYECKUX OTHOUIEHHM U
Hax0XJJCHUE reOMETPUUYECKUX BEJIUUYUH M0 00pa3iiamM Wiu aJirOpUTMaM, MPUMEHSIs
W3BECTHBIC METO/IbI IIPU PEIICHUU CTAHAAPTHBIX MAaTEMAaTUUYECKHUX 3a]1a4.

[IpumeHATP OpOCTEMIINME MPOrPaMMHBIE  CPEACTBA W DIJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBOANTE NpHUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKU3HU, PACO3HABATH MPOSIBJIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpUMEHATh MOJIyYEHHbIE 3HAHWS HA MNPAKTUKE: AHAIM3UPOBATh pEabHbIC
CUTyalluld W TPHUMEHITh H3YYEHHBIC IOHATHUS B IMPOLECCE IIOMCKAa PELICHUS
MaTeMaTu4ecku CGHOPMYITHPOBAHHONW MPOOJEMBbI, MOJIETUPOBATh pPEaATbHBIC
CUTyallul Ha A3bIKE T[E€OMETPUHU, HCCIENOBAaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM IeOMETPUUYECKUX MOHITUH U TEOpEM, alllapara ajareopsl; peniath
NPAKTUYECKUE 33]1a4i, CBSA3aHHBIE C HAXOKJICHUEM F€OMETPUUYECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHUE
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1 Beenenue B crepeoMeTpuio 10 1.5 conspect
http://school-collection.edu.ru
Hpsimere u mutockoctH B https://resh.edu.ru/subject/lesson/6065/
2 npoctpanctse. [lapamieasHOCTh 12 1 "
IPSIMBIX U IJIOCKOCTEM. conspect
yaklass.rwIlepnens...»OnpenencHu
[TeprieHAUKYIAPHOCTD MPSIMBIX U .
3 o 12 € M CBOWCTBA MEPIEHIUKYIISIPHOCTH
TUTOCKOCTEH .
MPSIMOM U 11
https://infourok.ru/urok-matematiki-po-
4 YTJIBI MEHKILY IPAMBIMH 1 10 1 teme-vichislenie-uglov-mezhdu-
THIOCKOCTAMH pryamimi-i-ploskostyami-1566968.html
5 M 1 1 https://resh.edu.ru/subject/lesson/601
HOTOTPaHHHUKHU 8/conspect/
https://www.yaklass.ru/p/geometria/l
. 0-klass/parallelepiped-prizma-
6 OGBEMBI MHOTOIPAHHUKOB 9 1 o .
piramida-obemy-mnogogrannikov-
11037
https://resh.edu.ru/subject/lesson/491
7 EOBJTg)eHHe. CEYCHUS, PACCTOSHHUS 4 1 2/conspect/
- http://school-collection.edu.ru
OBILEE KOJIMYECTBO YACOB I10
[TPOTPAMME 68 6,5 0



https://resh.edu.ru/subject/lesson/4756/conspect/
https://resh.edu.ru/subject/lesson/4756/conspect/
https://resh.edu.ru/subject/lesson/6065/conspect/
https://resh.edu.ru/subject/lesson/6065/conspect/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
http://www.yaklass.ru/p/geometria/1
http://www.yaklass.ru/p/geometria/1

11 KIIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne i/ KourpoJububie | IIpakTuyeckue
NporpaMMbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
https://www.yaklass.ru/p/geometria/9-
klass/nachalnye-svedeniia-o-

Tena BpamieHust 12 stereometrii-13313/tcilindr-konus-sfera-
13315/re-f78fa3ef-0945-4686-b080-
5f4el7baf76e
https://infourok.ru/metodicheskaya-

OOBEMBI TENT 5 1 razrabotka-temy-po-matematike-
izmereniya-v-geometrii-4323033.html

BekTopbl 1 KOOPIMHATHI B 10 1 https://resh.edu.ru/subject/lesson/5724/c

MPOCTPaHCTBE onspect/

Hoptopenne, 06O6meHIEe’ 7 1 http://school-collection.edu.ru

CHUCTEMATHU3ald 3HAHUHN

OBUIEE KOJIMYECTBO YACOB I10O 34 3 0

[TPO'PAMME



http://www.yaklass.ru/p/geometria/9-
http://www.yaklass.ru/p/geometria/9-

YYEBHO-METOJJNUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» MaTtemaruka: anreOpa U Hadaa MaTeMaTHYECKOTO aHan3a, reometpus. ['eomeTpus,
10-11 xmaccel/ Atanacsa JI.C., byty3os B.®., Kagomies C.b. uapyrue, AKiimonepHoe
obmectBo «M3aarenscTBO «IIpocBemnicHmne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

I'eomerpus. [Toypounsie pazpabotku. 10—11 kmaccer :
yue0. mocobue 1 o01eoopazonar. opranuzanuii / C. M.
CaaksH, B. @. byry3oB. — M. : [Ipocseuienue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. MunucrepctBo oopaszoBanus PD, — https://edu.gov.ru

2. ®denepanbHblii noptai. Poccuiickoe oOpa3oBanue, - https://www.edu.ru

3. Poccuiickas 37eKTpoHHas mKoa, - https://resh.edu.ru

4. luctaniimoHHoe oOpa3oBaHue JIsl IKOJILHUKOB U J€TEH B UHTEpaKTUBHOUOpME, -
https://uchi.ru

5. Enunas xomiekuus iudpoBbIX 00pa30BaTeIbHBIX PECYPCOB, -
http://schoolcollection.edu.ru

6. O6nako 3HaHUN — 00pa30BATEIBHBIN CEPBUC JUTSI YUAIIUXCS U

npenoaaBaTenei mkoi, - https://oblakoz.ru

7. CoBpeMeHHOE 00pa30BaHKE Ha OCHOBE TeXHOJOTHi SHnekca. SHaexc YueOHuK,
— https://education.yandex.ru

8. ludporoit oOpazoBaTenbHbIN pecypce s mkon. AKmacce, -
https://www.yaklass.ru

9. Meaunateka usznarenbctBa «llocBemienuey, - https://media.prosv.ru
10. Pemry BIIP https://sdamgia.ru/


http://www.edu.ru/
http://schoolcollection.edu.ru/
http://www.yaklass.ru/

