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Pabouast mporpamma y4yebHoro kypca «l'eomerpusi» 0a30BOro ypoBHS IJis
obyuaromuxcst 10 —11 kmaccoB paspabortaHa Ha ocHoBe DeaepabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHAApTa CpeHero o0Iero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHMHA, TPEIBABIIEMBIX K
MaTeMaTU4eCKOMy OOpa30BaHUIO, W TPAJAUIMH POCCHICKOr0 0O0pa3oBaHUSI.
Peanuzanus mporpaMmbl 00€CTIeYMBAET OBIAJCHNUE KIIFOUEBBIMH KOMITETCHIIUSMU,
COCTaBISIIONIUMHU OCHOBY JUISI CaMOpPa3BUTHsI M HEMPEpPhIBHOTO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTU 00yYarOIIUXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIe€OMETpUM Ha YpPOBHE CpEIHEro oOIIero
oOpa3zoBanusi OOYCJIOBJIEHAa TMPAKTHYECKOW 3HAYUMOCTBIO METANpPEIMETHBIX W
MPEIMETHBIX PE3yJIbTaTOB OOYYECHHS T€OMETPUU B HAMPABICHUU JIMYHOCTHOTO
pa3BuTHs oOydJarommxcs, (HopMupoBaHus (YHKIIMOHATHHOW MaTeMaTUYeCKOn
IPaMOTHOCTH, U3YUYEHUS JAPYTUX YUEOHBIX MUCHUILINH. PazButne y oOydaronuxcs
MPABUIBHBIX TPEACTABICHUN O CYITHOCTH W TMPOUCXOXKICHUU TEOMETPUUYCCKUX
abCcTpakiuii, COOTHOUICHHH pPEAJTbHOTO U HICAIBHOTO, XapaKTepe OTPAKCHUS
MAaTE€MaTH4YEeCKOW HAyKOW SIBJICHWW U TMPOLECCOB pPEAIBHOIO MHpA, MECTE
T€OMETPHUH B CUCTEME HAYK M POJIM MaTEMaTHYE€CKOTO MOJECIMPOBAHUS B HAYIHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
YYaIIUXCS, a TaKXKE KAdeCTB MBINIJICHUS, HEOOXOMUMBIX I aJanTalud B
COBPEMEHHOM OOIIECTBE.

I'eomeTpus siBAsieTcsl OHUM K3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHMs, TaK Kak O0OECIEeYMBAET BO3MOYKHOCTb M3YYEHHMS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOW HAMPABIEHHOCTH, TaK M TyMaHUTapPHOU.

Jlormdeckoe MbIIIICHHE, (QOPMUPYEMOE MPU H3YYCHHH OO0YYaIOITUMUCS
MOHSATUHHBIX OCHOB T€OMETPUU U TTOCTPOCHUU [EMOYKH JIOTHYECKUX YTBEPKICHUIN
B XOJIe pEIEHUs TE€OMETPUYECKUX 3a]a4y, YMEHHE BBIJIBUTATh U OMPOBEPraTh
TUNOTE3bl  HENOCPEACTBEHHO  HMCHOJB3YIOTCA ~ MpU  PEIIeHWH  3a4ay
€CTECTBEHHOHAYYHOTO ITUKJIa, B YACTHOCTHU U3 Kypca QUK.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJIb BO
BCEX O00NacTsIX AesITenbHOCTH 4denoBeka. OpueHTalusl 4eloBeKa BO BPEMEHHU U
NPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIUaIbHOTO ObITHS, (opma
OTPaXECHUS OKPYKAIOMIETO MHpA, YCIOBHE YCIEIIHOTO IMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus  JIEUCTBUTENBbHOCTH. OmnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEIMHSIET pa3Hble BHJBI YYE€OHOM M TPYIOBON JESITEIBHOCTH,



ABIIACTCA OJHUM U3 MPO(ECCHOHATHFHO BaXXHBIX KadyeCTB, MOATOMY aKTyallbHa
3amadya (HOpMUPOBAHUS y OOYYAIOUIMXCS MPOCTPAHCTBEHHOI'O MBIIUICHUSI Kak
Pa3HOBUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOHN JAEITeTbHOCTH TI0 MHOTUM HAIPaBICHUSM.

Llens ocBoeHust mporpammbl yueOHOro Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00ydeHusi — 00meoOpa3oBaTeIbHOE U OOILIEKYJbTYPHOE pPa3BUTHE
oOyyJaroniuxcs yepe3 00ecredeHne BO3MOKHOCTH IPHOOPETEHHS U HCIOJIb30BAHMS
CHUCTEMATUYECKUX TEOMETPUYECKMX 3HAHMW U  JCHCTBUH, crneunuIHbIX
F€OMETPUH, BO3MOXXHOCTH  YCHEIIHOIO  NPOJOJDKEHUs  oOpa3oBaHMs IO
CHEIHATbHOCTSIM, HE CBSI3aHHBIM C MPHUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o rTeomerpuu Ha 0a30BOM ypOBHE TMpeAHA3HAYEHA ISt
00y4Jaronmxcsi CpeHeN MKOJbI, HE MCTBITHIBABIINX 3HAYNTEIBHBIX 3aTPYAHEHUI
Ha YpOBHE OCHOBHOr0 001miero obpaszoBanus. Takum oOpazom, oOydarommecss Ha
0a30BOM ypOBHE JIOJIKHBI OCBOUTH OOIIHE MATEMAaTHYECKIE YMEHUS, CBSI3aHHBIE CO
cHenu(puKol TeOMETPUN U HEOOXOIUMBIE AJISl KU3HU B COBPEMEHHOM OOILIECTBE.
Kpowme 3T0r0, 0HM UMEIOT BO3MOXXHOCTh U3YYHTh F€OMETpHIO OoJiee TiIyOoKo, eciiu
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPUYECKUX 3HAHHUSIX B
npoeCCUOHATIBHON JIEATEIbHOCTH.

JlocTmkeHHe Led OCBOEHHUS MpOrpaMMbl 00ECIIEYMBACTCS PEUICHHEM
COOTBETCTBYIOIIMUX  3a/ad. [IpUOpUTETHBIMU 3aJadyaMd  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 Kkmaccax sBISFOTCS:

- (opmupoBaHue mnpeACTaBICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM

KYJbTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

+ (opMupOBaHHE TPEICTaBICHUSI O MHOTOTPAHHHMKAX W TeJaX BpAIICHUS
KaK O BOKHEHIINX MAaTEeMAaTUYECKUX MOJEINAX, TO3BOJISIONIUX OMUCHIBATDH
Y M3y4aTh pa3HbIe SBJICHHS OKPYKAIOIIETO MUPA;

« (opMupOBaHME YMEHMs pAaclO3HAaBaThb Ha YEPTEkKaxX, MOJEISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHMUS;

+ OBJAJCHHE METOJAMH PEIICHMs 3a/lad Ha TOCTPOCHUS HA M300paKEHUSX
IPOCTPAHCTBEHHBIX PUTYD;

- (opmupoBaHHEe yMEHHUS OINEPUPOBATh OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPpaHHHMKaX M TejaX BPalleHUs U UX OCHOBHBIMHU CBOMCTBAMU;

+ OBJIAJCHUE  QJITOPUTMAMH  PEUICHUS  OCHOBHBIX  THIIOB  3aJady;
dbopMupoBaHHe yYMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHbIC
pacCcykKJIeHusi B XOJE€ pEUICHUs CTEPEOMETPUYECKUX 3aJad M 3a7ad C
MPAKTHYECKUM COJIEPIKaHUEM;



+ pa3BUTHE  UHTEIUICKTYyaJbHBIX W  TBOPYECKHX  CIOCOOHOCTEH
oOydaromuxcsi, TMO3HABAaTE€IbHOW  AaKTMBHOCTH,  HCCIEAOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIILICHNUS,

+  (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, peJIeBaHTHOM
T€OMETPUM: yMEHHE pAaclO3HAaBaTh MPOSBICHUS T'€OMETPUUYECKUX
NOHATUN, OOBEKTOB H 3aKOHOMEPHOCTEW B pPEANbHBIX >KU3HEHHBIX
CUTyalMsIX ¥ TPU H3YYCHUH APYTHX YUEOHBIX MPEIMETOB, MPOSIBICHUS
3aBHCHUMOCTE U 3aKOHOMEPHOCTEH, (GOpMyIupoBaTh HX Ha S3BIKE
TE€OMETPHUH U CO3/1aBaTh T€OMETPUUECKHIE MOJIEIH, TPUMEHSITH OCBOCHHBIH
TeOMETPUUYECKUN ammapar JUis pEeHIeHUs MNPaKTUKO-OPHEHTHUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OIICHUBAThH MOJIYYCHHBIE PE3YIbTATHI.

OTnUYUTENbHOM OCOOEHHOCTBIO MPOTPAMMBI SIBJISIETCSI BKJIIOUYEHHE B KypC

CTEpEOMETPUU B Hauaje €ro u3y4deHHsl 3ajad, pellaeMbIX Ha YpOBHE
UHTYWUTUBHOTO MO3HAHUS, U OMPECIEHHBIM 00pa30oM OpraHU30BaHHAsA padoTa HaJ
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M IPOCTPAHCTBEHHOTO
MBILUICHUS, CTUMYJIUPYET MPOTEKaHHE WHTYUTHUBHBIX MPOLIECCOB, MOTHUBUPYET K
JAJIbHEUIIIEMY U3yYECHUIO ITPEAMETA.

[Ipenmourenue oTAaETCA HATTIATHO-KOHCTPYKTUBHOMY METOJy OOY4YEHHS, TO
€CTb TEOPETHUYECKME 3HAaHHUSI HMEIT B CBOEl OCHOBE YYBCTBEHHOCTb
IPEIMETHONIPAKTUYECKON  JI€ATEIbHOCTH. Pa3Butue IPOCTPAHCTBEHHBIX
IPEICTAaBICHUN Y yYalllUXCsA B KYpCe CTEPEOMETPUU MPOBOJUTCA 3a CUET PEIICHUS
3alad Ha CO3JaHUE€ MPOCTPAHCTBEHHBIX OOpa3oB M 3aJady Ha OINEpPUPOBAHUE
IpPOCTpaHCTBEHHbIMU oOpazamu. Co3nanue oOpa3a MPOBOJIUTCA C ONOPOM Ha
HarJIAJIHOCTh, a OINEpUpOBaHUE OO0pPa3oM — B YCJIOBHUSX OTBJICUEHUS OT
HATJIAIHOCTH, MBICJIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO COJAEPIKaHMUS.

OcHoBHBIE copepkaTenbHble TUHUU Kypca «l'eomerpum» B 10—11 kiaccax:
«MHuororpanHuku», «lIpsMbIe U TNIOCKOCTH B IPOCTPAaHCTBEY, «Tena BpameHus»,
«BeKTOpBI M KOOPIMHATHI B MMPOCTPAHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUI
pacnpenensieTcss He TOJbKO [0 COJEp)KATENbHBIM JIMHHUSAM, HO W IO Tojam
00yueHHUst Ha YPOBHE CpEeTHET0 001Iero o0pa3oBaHusl.

Copepxanne 00pa30BaHHsA, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSI paboueil mporpaMMbl, pacnpeAenéHHbIM MO TroAaM oOyuYeHus,
CTPYKTypUpPOBaHO TakuM 00pa3oMm, UTOOBI OBJIAJEHHUE TE€OMETPUUECKUMU
HNOHATUSMU U HaBBIKAMHU OCYILIECTBISIOCH MOCIEAOBATENBHO U MOCTYIATEIBHO, C
cOOTIOICHUEM TPUHLUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIUCH B
OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN OO0YyYaromMxcs, paclmpsisi U
yriyossisa e€, o0pasys MPOYHbIE MHOKECTBEHHbBIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun otBoaurcs 2 yaca B Heaento B 10 kinacce u 1 gac B
Henento B 11 kimacce, Bcero 3a Ba roja ooyuenus - 102 yueOHbIX yaca.

COAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimble M IJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  CTEpeoMeTpUM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTUYECKOM MOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUU U CIEIACTBUS U3 HUX.

B3anmHOe pacnosnokeHne npsMBIX B INPOCTPAHCTBE: IEPECEKarOIIMeECs,
napajulesibHble W CKpeluBaromuyecs npsaMmele. [lapamnenbHOCT NPSAMBIX U
IUIOCKOCTE B NPOCTPAHCTBE: NApPaJUICIbHBIE NPSAMBIE B  IPOCTPAHCTBE;
NapajuIeIbBHOCTh TPEX MNPSMBIX; NAPAJUICIBHOCTh NPSIMOM U IUIOCKOCTH. YTIIBI C
COHAIIPAaBJICHHBIMM CTOPOHAMM; YIOJl MEXAY MPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEN: MapajulesibHble  IIJIOCKOCTH; CBONCTBA
napajieNbHbIX IIockocTtei. IlpocTeiiinrie mnpocTpaHCTBEHHbIE (UTYpPHl Ha
IUIOCKOCTHU: TE€Tpa’p, KyO, napaieiaenunes; NIoCTPOCHHE CEUYEHUN.

[leprieHIMKYIAPHOCTH NPSAMOM U IUIOCKOCTH: NEPIEHINKYJISIPHBIEC NPSAMBIE B
IIPOCTPAHCTBE, NPSIMBIE NapAJUICIbHBIE W NEPHEHAUKYJISAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O NpsSMOM
NEPNEHINKYJIIPHOW TUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YIrOJl MEXAY NPSIMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yroJl, JIMHEHMHBIA yroj JABYIPaHHOrO  yTJIa.
[leprieHIUKYJISIp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 10  IUJIOCKOCTH, MpoeKuus  purypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IJIOCKOCTEW: NPU3HAK  MNEPHEHAUKYISIPHOCTH  JIBYX
IIOCKOCTEN. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHororpaHHuKu

[IoHsATHE MHOTOTpaHHWKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIYKJIbIE
Y HEBBIITYKJIBIE MHOTOIPAaHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronbHas
pu3Ma; TpaHu U OCHOBAHHUA MPU3MBI; NIpsiMasi U HaKJIOHHAs MPU3MbI; OOKOBas U
MOJIHAs OBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuieJienunes, U ero cpoiicTBa. Ilupamupa: n-yroiibHasi NMUpaMHaa, TPaHUd U
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U MOJTHAS TOBEPXHOCTH MUPAMUJIbI; MPABUIIbHAS U
yCeu€HHAasi MNHUpaMHUJA. OJIEMEHThl MpuU3Mbl W nupamuiabl. [IpaBuiibHBIE
MHOTOTPAHHUKU: TOHSITHE MPAaBWIBHOTO MHOTOTPaHHUKA; MpaBWIbHAs MpU3Ma U



MpaBWIbHAS MNHPAMUJIA; MPABWIbHAS TPEYrojibHAas MHUpPAMUIA W IPABUIbHBIN
terpadap; KyO. IlpencraBieHue O MOpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaekas’ap v ukocaxap. CeueHus: Npu3Mbl U TUPAMHU/IBI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOMH,
IJIOCKOCTU.  DJEMEHThl CHUMMETPUM B  NUpaMUJax, MNapajijieienuieax,
MPaBUJIbHBIX MHOTOIPaHHHUKAX.

Brluucnenue 51eMEHTOB MHOTOTPAHHUKOB: péOpa, [WAroHaid, YTJIbl.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW TMOBEPXHOCTH MPSAMOW MPHU3MBI,
IUIONIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH TMPSMOW MPHU3MBI.
[Tnomans OOKOBOW TOBEPXHOCTH U TOBEPXHOCTH TPABWIBHOW MUPAMUJIBI,
TeopemMa O IUIomaau ycedéHHod mnupamuasl. Ilonsarune o0 o0bEMe. OO0BEM
MUPaAMHU/JIbI, TPU3MBL.

[TogoOubie Tena B mnpoctpaHcTBE. COOTHOUIEHUS MEXAYy IUIOLIAASMU
MOBEPXHOCTEHN, 00BEMaMU TTOTI0OHBIX TEJL.

11 KVIACC

Tena Bpamenus

Hunuuapuyeckas TIOBEPXHOCTB, oOpazyrorniue HWIMHAPUYIECKOMN
MOBEPXHOCTH, OCh ITWIMHAPUYCCKON TMOBEpXHOCTH. L[MawHAp: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTh, O0Opa3zylolias MU OCb, IUIONAAh, OOKOBOM U TOJTHOM
TTOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroOIIe KOHWMYECKOW TMOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON moBepxHOoCcTH. KOHYC: OCHOBaHME W BEpIIMHA, 00pa3yromias
U OChb, IUIOMIaJb OOKOBOM M TIOJIHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yroiye 1 BEICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, IAaMETP; IUIONMIAJb MOBEPXHOCTH CQEpHI.
B3anMHoe pacnosnoxkenue cepbl U MIOCKOCTH; KacaTelbHas IIIOCKOCTh K cdepe;
IJI0IIAIb CEpPHI.

N300paskeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOvHanmm Ten BpameHus W MHOTOTPAaHHHKOB. MHOTOTpaHHUK,
OMMCaHHBIA OKoJIO cdeprl; chepa, BHUCaHHAST B MHOTOTPAHHHUK, WA TEJO
BpaIlCHUS.

ITonsarue 06 06béMe. OcHOBHBIEC CBOIMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
MPSIMOYTOJIEHOTO Tapayienenunena u cieactsus u3z He€. OO0bEM 1mmmHpa,
KoHyca. O0BEM 1mapa u mioiaib cQepsol.

[TogoOubie Tenma B mpoctpaHcTBE. COOTHOIIEHUS MEXAY IUIOMAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJI.



Ceuennsa wwiuHApa (MapalieNbHO W TEPIEHAUKYJSIPHO OCH), CEUYECHHS
KOHyca (mapajujielbHOE OCHOBAHHMIO M MPOXOMSIIEEe Yepe3 BEPIUMHY), CEUECHHS
mapa.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha muiockocTu u B mpocTpaHcTBe. Cl0KEHNE U BBIYMTAHNUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha yucio. PasnoxeHne BeKTopa 1o TpEM HEKOMIUIAaHAPHBIM
BekTopaM. IIpaBwio mapamnenenunena. Pemienue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUJl JEUCTBUM C BekropaMmu. lIpsmoyronpHas cucrema
KoopauHaT B mpocTpaHcTBe. Koopaunatel BekrTopa. Ilpocrtedimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekTopamH. CKaJasipHOE MPOU3BEIAEHUE BEKTOPOB.
Brruucnenue yrioB Mexay NpsAMBIMHA M IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1ay.



IHJIAHUPYEMBIE PE3YJIBTATDI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl y4EOHOro mpeaMeTa
«MaremaTrka» XapakTepU3yIOTCS:

I'paknanckoe BocnuTanme:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKOUN MO3ZUIIMU O0YHAIOIIErocsl KaK aKTUBHOTO
U OTBETCTBEHHOIO 4YJ€HAa POCCHUUCKOTO OOIIeCcTBa, MPEJACTABICHUEM O
MaTeMaTU4eCKUX OCHOBax (hYHKIIMOHUPOBAHUS PaA3JIMUYHBIX CTPYKTYp, SBJICHUH,
nporleayp TpaxaaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U TMp.), YMEHHUEM
B3aUMOJICCTBOBATh C COLUMAJIBHBIMA MHCTUTYTAMHU B COOTBETCTBUM C HX
GYHKIUSMHA 1 HA3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKOMN TPaXKIAHCKON MIEHTUYHOCTH, YBOKECHUS K
MPOIUIOMY U HACTOSIIEMY POCCUICKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB M POCCUMCKON MaTEMAaTUYECKOM IIKOJIbI,
K HCTOJb30BAHUIO 3THX JOCTIKEHHUHM B JPYTUX HAyKax, TEXHOJIOTHsX, chepax
DKOHOMMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IIOBEJICHMS,
CBSI3aHHOT'O C MPAKTUYECKUM ITPUMEHEHHUEM JIOCTHXKEHUM HAYKH U JIeITEIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMIHOTO BKJIa/Ia B IOCTPOCHHE YCTOMYHNBOTO OYIyIIETO.

JcTeTn4yecKkoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHPY, BKJIIOYas ICTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIICHUI, pacCyXICHUN;
BOCIIPUUMYHUBOCTBIO K MATEMATUYECKUM ACTIEKTaM Pa3JIMYHBIX BUIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO yMEHUS TPUMEHSITh MAaTeMAaTHYEeCKUE 3HAHUSI B
HMHTEpecax 3J0pOBOro M OE30IIaCHOr0 00pa3a *KU3HHU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 37I0POBBIO (3I0pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEKHUM 3aHATHU U

OT/bIXA, peryJisapHas buznueckas AKTUBHOCTb); (u3HYECKOro
COBEpLIECHCTBOBAHUS, pu 3AHATUAX CIIOPTUBHO-0310POBUTENBHOMN
JEATENBHOCTBIO.

Tpynosoe Bocnnuranue:
TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pa3nmuuHbIM  cepaM  NpodheCcCUOHAIBHOM  JAEATETbHOCTH, CBSI3aHHBIM €



MaTEeMaTUKOW W e€ TMPUIOKECHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE IUIaHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMAaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHNI0 Ha TPOTSHKEHWHM BCEH JKM3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKHUX 33J1a4 MaTEMaTHIECKON HAPaBICHHOCTH.

JKO0JI0ruYecKoe BOCIMTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJOTUYECKOW KYJIbTYpbl, MMOHUMAHHUEM BIIMSHUS
COIMATBHO-DPKOHOMHYECKUX IPOIIECCOB Ha COCTOSIHUE MPUPOTHON M COIMATBLHOMN
Cpenbl, OCO3HAaHHEM TJIOOAJIBHOTO  XapakTepa OSKOJOTHYECKHX  IPOOIIeM;
OpHCHTallUC Ha TPUMEHCHUE MaTEMaTUYCCKUX 3HAHWUU IS PEIICHUS 3a1ad B
o0JacTh OKpy)KaroIIed Cpeapl, TUIAHUPOBAHUA TIOCTYIIKOB M OICHKH HX
BO3MOJKHBIX TTOCIIEACTBHMA ISl OKPYIKAIOIIEH Cpebl.

LleHHOCTH HAYYHOI'0 NTO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKM M  OOIIECTBEHHOW TNPAKTUKH, MOHUMAaHUEM
MaTEMaTUYECKONM Hayku Kak cdepbl 4YeIOBEYECKOM NeATEIbHOCTH, JTaloB €&
pa3sBUTUS M 3HAYUMOCTH [UJIs PA3BUTHs LMBUIM3ALKUU; OBJIAJICHUEM S3BIKOM
MaTeMaTUKd W MaTeMaTUYECKOM KYJIbTYpOM KaK CpPEACTBOM IIO3HAHHUS MUPa;
FOTOBHOCTBIO OCYIIECTBIIATh IMPOEKTHYIO U HCCIEAOBATEIbCKYHO JEATEIbHOCTD
VH/IMBUIYaJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yabTaTbl OCBOEHUS MPOrpaMMbl Y4e€OHOrO IpeaMeTa
«Marematuka» XapaKTePU3YHTCS OBJIaJICHUEM YHUBEPCAIIbHBIMU
NO3HAGAMENbHBIMU  OClUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusaMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTN8UAMU.

1)  Vuusepcanvnvie  noznasamenvmvle  Oelicmeus,  obecneuugarom
Gopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00VHAOWUXCcs (0c80eHuUe
Memo0o8  NO3HAHUS — OKpyJcaowe2o  Mupa,  NpuMeHeHue  J102UYEeCKUX,
ucciedo8amenbcKux onepayuil, ymerull pabomams ¢ ungopmayueti).

ba3oBble jornyeckue 1eicTBus:

*  BBIABIIATHh U XapaKTEPHU30BaATh CYIECTBCHHBIE MPU3HAKA MAaTEMaTHUYECKHIX
00BEKTOB, TOHATHN, OTHOIICHWW MEXIy MOHITHAMH; (DOopMyIHpoBaTh
OTIpeNieTICHUs] ~ MOHATHW, yCTAaHABIHMBATh  CYIIECTBEHHBIM  MPU3HAK
KJlaccu(UKaMY, OCHOBAaHUA UIsi OOOOIIEHUS W CpPAaBHEHHUS, KPUTEPUU
IPOBOIMMOTO aHAIN3a;



BOCIIPUHUMATh, (OpPMYyJIUpOBaTh U  MpeoOpa3oBbIBATH  CYXKACHHUS:
YTBEPAUTEIbHbIE W OTpPULATEIbHbIE, €AUHUYHbIC, YAaCTHbIE U OOLIUE;
YCIIOBHBIE;

BBISBJITD ~ MATEMAaTUYECKUE  3aKOHOMEpPHOCTH,  B3aWMOCBA3UM W
OpOTUBOpEUHsl B (pakTaxX, JaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX;
IIpeaJIaraThb KPUTEpUH JUIsL  BBIABJICHUSA 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

JiejaTh BBIBOABI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKIIOUYECHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;
IIPOBOJUTH CaMOCTOSITEJIbHO  J0KAa3aTeJIbCTBA  MAaTEMATHYECKUX
YTBEPKJIEHUU (MPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEpPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBI;

BbIOMpaTh crnoco0 pemeHus y4eOHOH 3adauu (CpaBHUBAaTh HECKOJIBKO
BAapUAHTOB pElICHMs, BbIOMpaTh Haubosiee MNOAXOMAIUNA C y4ETOM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebCKue AeiiCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (QOpMHUPOBATH  THIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHI0, MHEHHUE;

IPOBOIUTH CaMOCTOSATENBHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
0o0beKTa, SIBJICHHUS, TIPOLIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXIy
00BbEKTaMHU, SIBJICHUSIMU, MPOIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH OOOOIICHUSI U BBIBOJIBI 110 PE3yjIbTaTaM
POBENEHHOTO HAOIOJIEHUS, HCCIEIOBaHUS, OIIEHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE IMPOIECCA, a TAKXKE BBIJIBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSIX.

Pabora c nndopmanueii:

BBISIBJISITH A€(UIIMTHI UHPOPMAIUU, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha
BOIIPOC U JIJI PEUICHUS 33]1a4U;

BbIOWpaTh  WMHGOPMAIMI0 W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIIUIO
Pa3IUYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CTPYKTYPUPOBATh MH(POPMALIUIO, MPEJCTABIATh €€ B Pa3IuvHbIX (opMax,
WTIOCTPUPOBATH TpadUyuecKy;



2)

OLICHUBATh HaJEKHOCTh uH(popmauu 1o
CaMOCTOSATEIBLHO CPOPMYITHUPOBAHHBIM KPUTEPHSIM.

Vuusepcanvnvie  KoMMyHukamueHwvle Oelicmsus,  0becneyusaom

chopmMupoB8aHHOCmb COYUAILHBIX HABLIKOG 00YUAOUUXCSL.
Oo0menue:

BOCIIPUHUMATh ¥  (QOPMYJIHPOBATH CYXIECHUS B COOTBETCTBUU C
YCIIOBUSIMHU | TIEJISIMH OOIICHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M IHCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS II0
XOAy peUIeHUs 3a1a4l, KOMMEHTUPOBATH MTOJIYy4YEHHBIN PE3YJIbTAT;

B X0J1€ 00CY>KJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX IaeMOU TEMBI,
npoOIeMbl, peraeMoi 3ajauu, BEICKAa3bIBaTh UACH, HAIICJICHHbIE HAa TIOUCK
pELIEHUsI; COMOCTAaBISATh CBOM CYXICHUS C CYXICHUAMH APYTUX
YYaCTHUKOB JHaJiora, OOHApYKMBATh pa3lInyue W CXOJICTBO IMO3UIIMH; B
KOppeKTHOU opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTABIATh  PE3yJbTAaThl  pEIICHHWS  3aJa4yd,  OKCIIEpUMEHTA,
UCCJIEIOBaHMsI,  NIPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPe3eHTAIMU U OCOOCHHOCTEN ayAUTOPHUH.

CorpyaHu4ecTBo:

3)

NOHMMAaTh M HCHOJb30BaTh  MPEUMYILECTBA  KOMAaHAHOH WU
WHIMBU1yaJIbHOM paOOThI IPU PELIEHUH YUEOHBIX 3a/1a4; IPUHUMATh LIEJIb
COBMECTHOH JESTENbHOCTH, IJIAHUPOBAaTh OPraHU3aLMI0 COBMECTHOM
paboThl, pacrpenensaTh BUAbl paboT, 10OroBapuBaThCs, 00CYKIaTh MPOLECC
U pe3yibTar paboTsl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboTsl (00CykaeHHs, 0OOMEH MHEHHU,
«MO3TOBbIE€ IITYPMbD» W WHBIE); BBINOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBUS C JPYTMMHU YJIEHAMU KOMaH/IbI;
OLICHMBATh KAa4eCTBO CBOET0 BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
c(OpMyJINPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUSI.

Yhueepcanvnvie  pezynamuenuvle Oelicmeus, obecneuusaiom

d)opmupoecmue CMbBLCII0BbLX YCNIAHOB0OK U IHCUSHEHHbLIX HABLIKOB IUYHOCNIU.

Camoopranusanus:

COCTaBJIATh IUIaH, ITOPUTM PELLIEHUS 3aJ]aul, BBIOMpATh CIIOCOO perIeHus
C YYETOM HMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN ¢ YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaACTb  HaBBIKAMH I103HABATEIbHOU pe(i)JIGKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICIIUTCIIBHBIX ITPOOCCCOB, UX PE3YJIbTATOB,



BIIQJIETh CHOCOOAMH  CaMOINPOBEPKH, CAMOKOHTPOJISI TIpoiecca U
pe3yJibTaTa pelIeHUs MAaTEMATUYECKOM 3a/1a4H;

« TOPEABHAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7ja4d, BHOCUTHb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENbCTB, JAHHBIX, HANJIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

« OIICHUBATb COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHUSM, OOBICHSTH
MPUYUHBI JTOCTHKECHHUS WIM HEAOCTHXKEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOJUTh OMHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

OmneprpoBaTh MOHITHIMHE: TOYKA, MPSMasi, TNTIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH W CIICJCTBUS M3 HUX TIPU PEIICHUN
TCOMETPUYCCKUX 3aJ1aY.

OnepupoBaTh NOHATHSIMH: TAPAJUICTLHOCTD M TIEPIICHIUKYJIIPHOCTD TPSIMBIX
Y TIOCKOCTEM.

KrnaccudumupoBaTe B3aWMHOE pacTOJOKEHHE MPSMBIX M IIJIOCKOCTEH B
IIPOCTPAHCTRBE.

OnepupoBaTh TOHATHSIMH: IBYTPAHHBIN yTOJN, TpaHW IABYTPAHHOTO YTIa,
pedpo IBYTPaHHOTO YIJIA; JIMHEWHBIH yroj JABYTPAHHOTO YyTJIa; TpajycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATHSAMH: MHOTOI'PAHHUK, BBIMYKIBIA W HEBBITYKIIbIA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPAaBUILHBIN MHOTOTPAHHUK.

Pacrio3naBaTth OCHOBHBIC BHJBI MHOTOTPAHHHWKOB (ITMpaMua; TpH3Ma,
MPSIMOYTOJIbHBIN TIapaijIesienumne, Kyo).

KnaccudumupoBarb ~ MHOTOTpaHHWKH,  BbIOMpas ~ OCHOBAaHHS IS
KIacCU(PUKAMU (BBIMYKIbIE W HEBBITYKJIblE MHOTOTPAHHUKH; TPaBUIbHBIE
MHOTOTPAaHHHUKH; TIPSIMBIC ¥ HAKJIOHHBIE TIPU3MBI, TAPAJUICIICTIUIIC B ).

OnepupoBaTh MOHATUSIMHU: CEKYIas MIIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH IPUHITUITBI TIOCTPOSHUS CEYEHUH, UCTIONB3YS METO]] CIICIOB.

CtpouTh cedeHHs] MHOTOTPAHHHUKOB METOJOM  CJIEJIOB,  BBIMOJHSTH
(BBIHOCHBIC) TUIOCKHE UYEPTEHKH M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HaXOXKJIEHUE TEOMETPUYECKUX BETMYMH 0 00pas3am Wiu
QITOPUTMaM, TIPUMEHSISI HW3BECTHBIE AQHAIMTUYECKHE METOJbI TPU PEIICHUH
CTaHJIAPTHBIX MAaTEMAaTUYCCKUX 3a/1a4 Ha BBIYMCICHHE PACCTOSHUN MEXIY JIBYMSI



TOYKaMH, OT TOYKH JO TIPAMOH, OT TOYKHA JO IUIOCKOCTH, MEXIY
CKPENTUBAIOIIUMHUCS TIPSIMBIMH.

Pemate 3a7aun Ha HaXOXKJIEHUE TEOMETPUYECKUX BEITMYMH M0 00pas3iam Wiu
QITOPUTMaM, TIPUMEHSISI HW3BECTHBICE AQHAIMTUYECKHE METOJAbI TIPU PEIICHUH
CTaHJAPTHBIX MaTEMaTHYECKUX 3aJlad Ha BBIUMCICHUE YIJIOB  MEXIY
CKPENIUBAIOIMIUMHACS TPSIMBIMH, MEXIYy TMPSIMONH W  IUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMU, JIBYTPAHHBIX YTIIOB.

Boruucisate 00bEMBI M TUIONIAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (ITPU3Ma,
nupamMuga) ¢ TOpuUMeHEeHHeM (OopMyJ; BBIYUCISATH COOTHOIICHHUS] MEXIY
TUTOMIASIMU TTIOBEPXHOCTEH, 00bEMaMU TTOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSAMHU: CHUMMETPHS B IIPOCTPAHCTBE; IICHTP, OCh M
TUIOCKOCTh CHMMETPHH; IIEHTP, OCh M IJIOCKOCTh CUMMETPUHU (QUTYPBHI.

W3Bnekats, mpeoOpa3oBBIBAaTh W HWHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUICCKUX (PUTypax, MPE/CTAaBICHHYIO Ha YepTekKax |
PUCYHKaX.

[Ipumensaty reoMmerpudeckue (aKThl IS PEIICHHUs] CTEPEOMETPUUECKHUX
3a/1a4, MPEANoararonuX HeCKOJIbKO IIaroB PENICHUs, €CIIU YCIOBUS TPUMECHEHUS
3a/IaHbl B IBHOU (hopMme.

[IpumensTh IIPOCTEUILINE IIpOrpaMMHBIE cpencraa 51
3JIEKTPOHHOKOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX
3azad4.

[IprBoaNuTh mHpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOIE U
YKU3HHU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJy4eHHBbIE 3HAHUSA Ha IPAKTUKE: AHAJIU3UPOBATh pEajbHbIE
CUTyallud U IPUMEHATb H3YYCHHBIE IOHATHUS B IIPOLIECCE IIOUCKA pELICHUs
MaTeMaThuyecku CcHOpPMYIMPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATh pealbHbIE
CATyallud Ha A3bIKE TEOMETPUU, HCCIEAOBATh I[IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM F€OMETPUUYECKUX MTOHATUH U TEOPEM, arlrapaTa ainreopsl; pemarhb
IIPAKTUYECKUE 3a1a4U, CBA3AHHBIE C HAX0XKICHUEM IT'€OMETPUUYECKUX BEIIUYUH.

11 KIIACC

OnepupoBaTh TNOHATHUAMHU: IIWIIMHAPUYECKAs TMOBEPXHOCTh, 0Opa3yromiue
[WIMHAPUYECKON  TOBEPXHOCTH;,  LWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHNYECKON MOBEPXHOCTH, KOHYC; cpepruyeckasi HOBEPXHOCTb.

PacrioznaBath Tena BparnieHus (LUJIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.



KnaccuduunpoBats B3auMHOE pacnoyiokeHue chephl U MIIOCKOCTH.

OnepupoBaTh MOHATHSIMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA
CEerMeHTa; IIapOBOM CJIOW, OCHOBAHHWE IIAPOBOTO CJOS, BBICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Boruucisate  00bEMBI W TUIOIIAAM  TOBEPXHOCTEH  TeJl  BpaIlCHUA,
re€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATHSIMH: MHOTOTPAaHHHMK, BIIMCAHHBIH B chepy u
OMMCaHHBIA OKOJIO cdepwl; cdepa, BMHUCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIlCHUS.

BbraucisaTe COOTHOIIEHUST MEXKIY TUIOMIAASIMU MOBEPXHOCTEH W O00BEMaMu
NOAO0OHBIX TEJl.

N3o0paxxkarh u3zydaembie GUTYPHl OT PYKM M C NPUMEHEHHEM TIPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrITTOTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILLCHUS.

W3Bnekars, WHTEPIPETUPOBATh W TPEOOPA3OBBIBATH HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTypax, MPECTAaBICHHYIO Ha YepTekKax U
pUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IMTPOCTPAHCTBE.

BoInonHsATh  EWCTBHUS  CIOXKEHHMSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOKEHHUSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMH CBOWCTBAMHU OHU 00JIaJAIO0T.

[TpuMeHATh MpaBUIIO MapalieIenuIe/a.

OnepupoBaTh MOHATHUSIMU: AEKAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJh BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpPA, YTOJd MEXIy
BEKTOpaMH, CKAJIIPHOE MTPOU3BEIICHUE BEKTOPOB, KOJUTMHEAPHBIE Y KOMILUTAHAPHBIC
BEKTOPBI.

Haxonutb cymmy BEKTOPOB M MPOU3BEACHHE BEKTOPA HA YKCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEICHHUE, pACKIAIbIBaTh BEKTOP 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumenaTy teoMmerpudeckue (aKThl IS PEIICHHS CTEPEOMETPUUECKHUX
3a7a4, MPEANoaralonux HECKOJIBKO I1aroB PEIIeHus, €CIN yCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate  mpocreiiliue = reoMeTpuuecKuUe  3aJaud  Ha  [PUMEHEHHUE
BEKTOPHOKOOPAMHATHOTO METO/IA.

Pemares 3amaum Ha JI0Ka3aTENbCTBO MATEMATHYCCKHMX OTHOIICHWW W
HAXO0XKJCHUE TCOMETPUUYCCKHUX BEIIMUWH 110 00pa3IiaM WiId aJrOpUTMaM, IPUMCHSISI
W3BECTHBIC METO/IbI TP PEIICHUHN CTaHAAPTHBIX MaTEeMAaTHYECKHUX 3a/1a4.



[IprmensaTh IIPOCTENIINE IIPOrPaMMHBIE cpencraa 51
AJEKTPOHHOKOMMYHHUKAIIMOHHBIE CHUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKHUX
3ajay.

[IpuBomuTh mpHUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOIE U
YKWU3HU, PACTIO3HABATh IIPOSIBJICHNUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

IIpuMeHATh MOJy4YEHHBIE 3HAHMS HA IIPAKTUKE: aHAIU3UPOBAaTh PEAJIbHbBIC
CUTyallUM W IPUMEHATHh W3Y4YEHHBIE IIOHATUS B IIPOLIECCE ITOMCKA PEIICHMS
MaTeMaTuyecku CcHOpMYIMpPOBAaHHONW MpPOOJIEMbI, MOJECIUPOBATh pealbHbIE
CUTyallUd Ha A3bIKE TEOMETPHUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATUI U TEOpeM, allnapara ajareopbl; peimarh
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYMH.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoanuectBo yacon JIeKTPOHHbIE
Ne HauMeHOBaHMe Pa3IesIOB M TEM (mu¢pposrie)
n/a NpPOrpaMMbI Beero Kountpoasnbie | IlpakTnyeckue o0pasoBaTebHbIE
padoThI padoThI pecypceebl
1 Benenue B ctepeomMeTpuio 10
) [TpsiMble U TIIOCKOCTH B IPOCTPAHCTBE. 12 i
[TapaniaenbHOCTh MPSAMBIX U IIOCKOCTEN
3 [TepneHAUKYISAPHOCTH MPSMBIX U 12
IJIOCKOCTEMN

4 VYTIiabl MeXAYy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHoOrorpaHHuku 11 1
6 OO6BEMBI MHOTOIPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUSI, pACCTOSIHUS U YIJIbI 4 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

11 KUIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHBbIE
N 1/ HaumeHoBanue pa3aesioB ¥ TeEM (unposrie)
[1]
¢ In NPOrpaMMbl Beero Koutpoasnbie | IIpakTnueckue o0pa3zoBaTeJbHbIE
padoThbI | paGoTsI pecypchl

1 Tena BpameHus 12




OO0BEMBI TEN 5
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10
[ToBTOpEHME, 0606H_ICHI:IC, .
CUCTeMaTH3aIlusl 3HAaHHUH

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







IMNOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoanuyecTBO 4acoB

Ne
n/n

Tema ypoka

Bcero

KonTpoibHble
padoThbI

IIpakTH4eckue
padoThI

Jlara
U3yYeHHs

DJIEKTPOHHBIE
undposbie
o0pa3oBaTte/ibHbIE

pecypcbl

OCHOBHbBIE IOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, IJI0CKOCTh, MPOCTPAHCTBO.
[IpaBuna n300paxkeHUs HA PUCYHKAX:
M300paKeHUS TIOCKOCTEH, TapaIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA

IlonsTus: NnepeceKaromumecsd ImI0CKOCTH,
nepeCCKaromuccs npamasd U rnmioCKOCTb

TlonsTus: MEPECCKAOIMUECCA IINIOCKOCTH,
IepeCCKaromurecCs 1psaMasd U IjI0CKOCTb

3HaKOMCTBO C MHOTOI'paHHUKAMU,
n300pakeHue MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha MPOEKIIMOHHBIX YepTExkKaxX

Hauanwsubie cBegeHus 0 KyOe U mupamuze,
WX pa3BEPTKU U Mozenu. CeueHus
MHOTOI'PaHHHUKOB

HauanbHble cBeieHHs 0 KyOe U mUpamMu/e,
nX pa3BEPTKU U Mojenu. CeueHus
MHOTOI'PaHHHUKOB

[TonsTHE 006 AKCHOMATHYECKOM
IIOCTPOEHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX




ITonsarue 06 akCHOMaTHYECKOM
IOCTPOCHHNU CTCPCOMCTPUN: AKCHOMBI
CTCPCOMETPHUU U CIICACTBUS U3 HUX

ITonsarue 06 akcCHOMaTUYECKOM
NOCTPOCHUHU CTCPCOMETPHUU: AKCUOMBI
CTCPCOMETPHUU U CIICACTBUA U3 HUX

10

ITonsarue 06 akCHOMaTHYECKOM
MMOCTPOCHUUN CTCPCOMCTPUN: AKCUOMBI
CTCPCOMETPHUU U CIICACTBUA U3 HUX

11

B3anMHOE pacnosioxKeHue NpsIMbIX B
IIPOCTPAHCTBE: NIEpeCceKarouecs,
napasuleNbHble U CKPEIIMBAIOIINECS
HpsIMbIe

12

[TapamienbHOCTE NPSIMBIX U INIOCKOCTEN B

IIPOCTPAHCTBE: NapaJUICIILHEIC IIPSIMEIE B
MPOCTPAHCTBE; MAPAIIIETBHOCTD TPEX
NPSAMBIX

13

[TapamienbHOCTE NPSIMBIX U INIOCKOCTEN B
npoctpaHcTse: [lapannensHOCTh NpSIMOil U

IIJIOCKOCTH

14

Vel ¢ COHaIIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

17

[TapaynenbHOCTh MIIOCKOCTEN:
napaJijiesIbHbIE IJIOCKOCTU

18

CaoiicTBa napasuleabHbIX MIOCKOCTEH




19

[Mpocreiime npocTpaHCTBEHHBIE (HUTYPBI
Ha IJIOCKOCTH: TETpa’ip, KyoO,




napajjiCJICIrIICq

20 [TocTpoenue ceuennii

21 ITocTpoenue ceueHnunit
KonTtponpHas padora mo teme "llpsmbie u

22 IIJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTh NMPSMBIX U IIOCKOCTEN"
[IeprieHAUKYIAPHOCTD IpsAMON 51

23 IUIOCKOCTHU: TMEPHNEHAUKYJISPHBIE TPSMBIE
B IIPOCTPAHCTBE

24 IIpsimble napajuleIbHbIe u
NEPIEHIUKYIISIPHBIE K IIIOCKOCTH

25 [Ipsimbie napa’suiesibHble u
NEPIECHIUKYIISIPHBIE K INIOCKOCTH

26 [Ipu3Hak neprneHauKyJIAPHOCTH IPSIMOU U
IJIOCKOCTH

27 [Ipu3Hak neprneHauKyJISPHOCTH IPSIMOU U
IJIOCKOCTH

73 Teopema o psiMOI EPIIECHANKYISPHOM
IUIOCKOCTH

29 Teopema o0 IpsIMOI NTEPIIEHIUKYIIIPHOU
IJIOCKOCTH

30 Teopema 0 IpsIMOI TEPIIEHAUKYIIIPHOU
IIJIOCKOCTH
[lepnienIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ J0 IIITOCKOCTH




32

[lepnenuKkysip U HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT




pr[MOfI J0 IIIIOCKOCTHU

[lepnennukysip U HAKJIOHHBIE: PACCTOSHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUIOCKOCTH
[IeprieHUKyISp ¥ HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH J0 INIOCKOCTH, PACCTOSIHHUE OT
MPSIMOM 0 IJIOCKOCTH

35 VYTIuBl B IPOCTPAHCTBE: YIOJl MEXAY
MPSIMOM M TUIOCKOCTBIO

36 JIByrpaHHBIN YroOJI, TMHEHHBIA yroj
JBYI'PAHHOIO yrIjla

37 JIByrpaHHBIN yroJI, TMHEHHBIA yroj
JBYTPaHHOTI'O yTIJla
[leprieH UKy IAPHOCTD INIOCKOCTEN:

38 MNpU3HAK NEPICHAUKYIISIPHOCTH JBYX
IJIOCKOCTER
[lepneHIUKYISIPHOCTD MJIOCKOCTEN:

39 MIPU3HAK NEPICHAUKYIJIIPHOCTH ABYX
IIJIOCKOCTEMN
[lepnieHIUKYISIPHOCTD IJIOCKOCTEH:

40 IIPU3HAK MEPIIEHIUKYIIIPHOCTH IBYX
IIJIOCKOCTEMN

41 Teopema o TpEX nepHneHANKYIISIpax

42 Teopema 0 TpEX NEepHEHAUKYIIAPAX

43 Teopema o TpE€X nepHeHANKYIISIpax




44

KonrtponsHas pabota no temam
"IlepneHIUKYJISIPHOCTD MIPSIMBIX U
miockocTel" u "YTibl MEXy NPSMBIMU U




IJIOCKOCTAMHA"

45

ITonstue MHOIr'orpaHHuKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOTPAaHHUKU pa3BépTKa
MHOIr'OrpaHHuKa

46

[Ipu3ma: n-yronbHas npu3ma; rpaHu U
OCHOBaHUS IPU3MBL; TIPsIMasi U HAKJIOHHAS
pU3MbL; OOKOBasI U TIOJTHASI TIOBEPXHOCTh
MIPU3MBI

47

[Tapamnenenumnen, TpAMOYTOJIbHBIN
rapajulelIeIuIe]] ¥ €ro CBOMCTBA

48

[Mupamuna: n-yronbpHasi nupamuaa, TpaHu u
OCHOBaHHUE MUPaMUbl; OOKOBas U MOJTHAS
MOBEPXHOCTh TUPAMU/IBL; IPABUIIbHAS U
yceu€HHas MUpaMuIa

49

[TpaBusIbHBIC MHOTOIPAHHHUKH: TIOHSTHE
IPABUILHOT'O MHOTOI'PAHHHKA; TIPaBUIIbHAS
npU3Ma U paBHIbHAS MUPAMU/IA;
NpaBUIIbHAS TPEYTOJIbHAS TUpaMHIa U
MIPaBUJIBHBIN TETpasap; KyO

50

[IpencraBneHue o MPaBHIBLHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOJACKAIP U
MKOCAdIP.

51

CI/IMMeTpI/I}I B IPOCTPAaHCTBEC: CUMMCETPUA
OTHOCHUTCIIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
ONEMEHTEI CUMMCTPUU B ITUpaMUiax,
napaJureacruneaax, mpaBuJIbHbIX




MHOT'OI'paHHHKax




Brruncienue 31eMeHTOB MHOI'OIr'paHHUKOB!:

52 R
pE€Opa, TuaroHasu, yrisl
[Tnomaap 60KOBOM MOBEPXHOCTH U MOJHOM

53 MOBEPXHOCTHU MPSIMOU MPU3MBI, ILTOMIAh
OCHOBaHUH, TeopeMa 0 OOKOBO
MMOBEPXHOCTHU MPSIMOU TPU3MBI
[Tnomaap 60KOBOM MOBEPXHOCTH U

54 MOBEPXHOCTHU MPABUIHHON MUPAMHU/IBL,
TeopeMa O IIoaau OOKOBON MOBEPXHOCTH
yCE4EHHOU IMUPAMHU/IbI

55 KonTponbnas pabora o teme
"MHororpanHuku"

56 [Tonsarue 06 06BEMeE

57 O0BEM TUpaMHUIBI

58 O0BEM TUpaMuIBI

59 O06BEM TUpaMuIbI

60 O0BEM TUpaMHUIBI

61 O0BEM TIPU3MBI

62 O0BbEM ITPU3MBI

63 O06BEM npu3MbI

64 KontponbHas padota o teme "OO0bEMBI
MHOTOTPaHHUKOB"
[ToBTOpeHMEe, 0600IIEHNE CUCTEMATH3AITUS

65 3HaHuil. [locTpoeHne ceueHuii B

MHOT'OI'paHHHKEC




66

[ToBTOpeHue, 06001IeHNE CHCTeMATH3 AN
3HaHUU. BeIUKCIIEHUE PACCTOSTHUI: MEXIY
JBYMSI TOYKAMH, OT TOYKH JI0 TIPSIMOH, OT




TOYKH OO IITTIOCKOCTH, MEXKIAY
CKPCIIUBAOIIUMUCA ITPAMBIMHA

67

HroroBas koHTpoNbHAs paboTa

68

[ToBTOpeHme, 0600IIEHNE CHCTEMATH3AITUS
3HaHUW. BeuncieHue yriioB: MExXIy
CKPEIIHUBAIOIIUMUCS TIPSIMBIMU, MEXKTY
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXAY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68




11 KITACC

Ne i/

Tema ypoxka

KoauuecTBo yacoB

KoHTpoJabHEBIE
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yYeHHs

JIeKTPOHHBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, TMaMeTp;
IUIOINAb MOBEPXHOCTH CEpBI

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTesbHas INIOCKOCTh K

chepe; iomaas cheps

N300paxkenue cepsl, mapa Ha
miockoctd. CeueHus mapa

HI/IJ’II/IH)IpI/I‘-IeCKaSI IMOBEPXHOCTD,
oOpa3zyromue NUIHHIPHIECKOM
MOBEPXHOCTH, OCh IMIHHIPUICCKOH
MTOBEPXHOCTH

[ununap: ocHOBaHMS U OOKOBast
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIoIa s OOKOBOU M HOJTHOM
MTOBEPXHOCTH

Konnueckasi MoBEpXHOCTh, 00pa3yIomime
KOHHYECKOW TOBEPXHOCTH, OCh U
BEPITMHA KOHMYECKOW TOBEPXHOCTH

Konyc: ocHoBaHue 1 BeplIMHa,
oOpa3yromas 1 OCh; TIOMIAs OOKOBOU U
MTOJTHOW TTOBEPXHOCTH

YceuéHHblil KOHyC: 00pa3yrolye u




BbICOTA, OCHOBaHUA U OoKoBas
IMOBCPXHOCTH

N3o06paxeHne KoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHust KOHyca
(TIOCKOCTHI0, TTapasuIeIbHON
OCHOBAHHUIO, U IJIOCKOCTHIO, TPOXOIAIIEH
4yepes3 BEpIINHY)

10

Komb6unanus ten BparieHus u
MHOTOTPaHHUKOB

11

12

MHOrOorpaHHyK, ONMMCAHHBIA OKOJIO
cdepsl; chepa, BIUcaHHaS B
MHOTOTPaHHMK WU B TEJIO BpaLICHUS

N300pakeHre NWINHAPA Ha TUIOCKOCTH.
PazsépTka nununapa. CeueHus

IUIUHAPA (TIOCKOCTHIO, TApaIIETbHOM
WM NIEPHEeHIUKYIISIPHON OCH LIMJIUHAPA)

13

[Tousatre 06 00bEMe. OCHOBHEBIE
CBOMCTBA 00OBEMOB TEN

14

OO0BEM LMIMHIpa, KOHYyCa

15

OO6béM mapa u momaas cepol

16

17

[TomoOHbIE TeNa B IPOCTPAHCTBE.
CoorHotIeHus MCXKAY IJIoIagsaMu
MOBEPXHOCTEH, 00BEMaMU TOJJOOHBIX Tell

Konrponsnas padora o Temam "Temna
Bpamienus" u "O0bemMbI Ten"

18

BeKTOp Ha IIJIOCKOCTHU U B ITPOCTPAHCTBE




19

CnoxeHre U BBIYNTAaHHUC BCKTOPOB

20

YMHOKEHUE BEKTOpa Ha YUCIIO




21

Pasnoxenne  Bexkropa 1o TpéM
HCKOMITJIaHApHBIM BCKTOpPaM.
[IpaBuio mapannenenunena

22

Pemenue 3amay, cBI3aHHBIX C
MPUMEHEHUEM MPaBUJI AEHCTBUH C
BEKTOpaMH

23

[IpssMmoyronpHast cucTeMa KOOpIUHAT B
npoctpancTBe. KoopauHaTsl BeKTOpA.
[Ipocreiimne 3a1a4yu B KOOpAUHATAX

24

VYron mexnay Bekropamu. CkaisipHOe
IIPOU3BENIEHNE BEKTOPOB

25

Brruncienue YTJIOB MEKAY MPAMBIMHA U
IJIOCKOCTAMHU

26

KoopanHatHO-BEKTOPHBIN METO TTPH
pEIICHUU T€OMETPUYECKUX 3a7a4

27

Kontpoinbnas pabota mo teme "BekTopbl
Y KOOPJMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
cucreMartu3anuvda sHaHuii. OCHOBHEIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpeHme, 0600IIEHNE U
cucrtemaTusanus 3HaHuii. OCHOBHBIE
¢burypsl, pakTbl, TEOPEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpeHme, 0600IIEHNE U
cucTeMaTu3alys 3HaHui. 3agaqu




INIAaHUMETPHUHU U METOABI UX PCIICHUA




[ToBTOpEeHME, 0000IICHUE U

31 CHUCTEMaTHU3alys 3HaHUH. 3agaqu 1
TUTAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpeHue, 06001IeHUE U

1 cucTeMaTu3anus 3HaHui. OCHOBHBIE )
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTEpEOMETPUH

33 Wrorosas koHTpoJbHASA paboTa 1

14 IToBTOpEeHME, 0000IICHUE U 1
cUCTEMATH3aIMs 3HAHUN

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLUECCA OBA3SATEJ/IBHBIE YYEBHBIE
MATEPHUAJIbI 1JISA YHEHUKA

» Maremaruka: anredpa u Hayajaa MaTeMaTHUYeCKOro aHallu3a, TeOMETPHSL.
I'eomerpus, 10-11 xnmaccwl/ Atanacsa JI.C., bByty3os B.®., Kagomies C.b. u

npyrue, AkunonepHoe odbuectso «M3narenbctBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

MeTtonuueckue pekoMenaauuu st yuutens. 10-11 knacesl (kK yueOHUKY

Aranacsa JI. C. u ap.). U3garensctBo "l[Ipoceenienue”

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/

https://infourok.ru/

https://uchi.ru/teachers/lk

https://fg.resh.edu.ru
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