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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eoMerpusi» 06a30BOTO YpOBHS IJis
oOyuaromuxcs 10 —11 xmaccoB paspaborana Ha ocHoBe DenepanbHOro
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TpPeOOBaHW, TPEIBABIACMBIX K
MaTeMaTU4ecKoMy oOOpa3oBaHUIO, U TPAIUIUA POCCHICKOr0 00pa3oBaHMUS.
Peanmuzarnust mporpaMMbl o0ecrieunBaeT OBJIaJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY ISl CaMOpPa3BUTHSL M HEMPEPBIBHOTO 00Opa3oBaHmMs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH 00YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TEeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BuTHs oOyuaromuxcsi, (QopMupoBaHUs (YHKIMOHAIBHOW MaTEMaTUYECKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oO0ydarouumxcs
NPAaBWIbHBIX MPEICTABIECHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKeHHUs
MAaTEMATUYECKOW HAYKOW SBJIEHHM M IIPOLECCOB PEATbHOIO MHpPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMAaTUYECKOTO MOJEINUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust sBnsercss oMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OO0ECreYrBacT BO3MOXKHOCTh H3YYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHIHBIX OCHOB T€OMETPUN U TTOCTPOSHUH TETTOYKH JIOTHUYCCKUX YTBEPIKICHHM
B XOJIE pENIeHUS TeOMETPUYECKUX 3a/lad, YMEHHE BBIABUTATH W OMPOBEPTaTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a9 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTSIX ACATEIBHOCTH 4YeloBeka. OpHEHTAIMs 4YellOBEKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaJbHOrO ObITHA, ¢opma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanusi  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazaMM OOBEIMHAET pa3Hble BUABI yUYEOHON M TPYIOBOH [EATEIBbHOCTH,



ABJIAETCS OJHMM U3 NPO(ECCHOHATBHO BaXXKHBIX KAaueCTB, MOITOMY aKTyallbHA
3a7aya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpPAa3HOrO MBIIIJIEHUSI — CYIIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00y4yeHuss — o0meo0pa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
HCTIOJIb30BAHUSA  CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM W  JICHMCTBUM,
cnenuUYHBIX T€OMETPHUH, BOZMOXXHOCTH YCHEIIHOI'0 MPOJ0JKEHNs 00pa30BaHUs
[0 CTIEUHUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma mno reomeTrpur Ha 0a30BOM ypOBHE MpeIHa3HA4YeHA JJis
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOIO oOmiero oopa3oBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MAaTEeMAaTHMUYECKHE YMEHUS, CBS3aHHbBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I€OMETpHUIO Oosee
riyOOKo, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTENHHOCTH.

JlocTkeHne 1end OCBOEHUS TPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacThd MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHE TMpEACTaBICHUS O MHOTOTPAaHHUKAX M Telax BpPAICHUS
KaK O BOXXHEHMIIIMX MAaTEMaTUYECKUX MOJEIISAX, O3BOJISIIOIINX ONKCHIBATH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHMe yMeHUS pacrlo3HaBaTh Ha YEpPTEkKaX, MOJEIAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3aJlay Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHWE  QITOPUTMAMH  DPEIICHWs  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
pacCyKIeHusT B XOJAE pEIICHHs CTEpEOMETPHUYECKMX 3aJad MU 3aJad ¢
MIPAKTUYECKAM COACPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYallbHBIX | TBOPUECKMX  CIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEeH, GOpMyIUpOBaTh HX Ha S3bIKE
TEOMETPUM U CO31aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIIIETCS BKIIOYEHUE B KYpC
CTEpEOMETPUM B Hauajlie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEACIIEHHBIM 00pa3oM OpraHU30BaHHas paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIIMPYET MPOTEKAaHUE MHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércst HArIsHO-KOHCTPYKTHBHOMY METOY OOy4YeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
NPaKTUYECKON NesTEeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
yYalluXxcs B Kypce CTEpEOMETpUU NPOBOAMUTCS 3a CYET pelIeHHs 3ajad Ha
co3ZaHhe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJay Ha  ONEpUpPOBAHUE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojepkaTelbHble TUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHI B IIPOCTPAHCTBE». DOPMUPOBAHUE JIOTHYECKUX YMECHUN
pacrpenensieTcs He TOJbKO [0 COAEpP)KATEeNbHBbIM JIMHUSM, HO M 1O rojam
00y4eHUs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus.

Coaepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OocBOeHHS pabodeil mporpamMMbl, pacupeneaEHHBIM MO0 ToJaM OOydYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU Y HAaBBIKAMU OCYUIECTBIISIIOCH MOCJEI0OBATENbHO U MOCTYNATENbHO, C
COOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0YYarONIUXCs, PACIIUpSs U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha n3yuenue reometpun oTBoauTCS 2 aca B Heento B 10 kimacce n 2 yaca B
Henento B 11 kiacce, Bcero 3a ABa roja o0yuyeHus - 136 yueOHbIX 4acoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKArOIIUecs,
napajulejbHble WM CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: NApalICIbHbIE IIPAMBIE B  IPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJI MEXAY NpPsIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTB IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TiockocTed. [lpocreiimve mnpocTpaHCTBEHHbIE (UTYyphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenune; MocCTpOeHNEe CEYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, IIpsMbBIE IapajulelIbHbIE U MEPHEHAUKYISAPHBIE K IUIOCKOCTH,
[IPU3HAK MEPIECHAUKYJISIPHOCTH IPSAMONM M IUIOCKOCTH, TeOpeMa O MpsAMOu
NEPIEHIUKYIAPHON IIJIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJd MEXAY IHPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT MmpsAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  IBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IloHsAiTHE MHOTOIpaHHUKA, OCHOBHBIC JIEMEHTHI MHOI'OTPAHHMKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHH U
OCHOBaHHE NMUPAMHU/Ibl; OOKOBAs ¥ MOJIHAS IOBEPXHOCTh MUPAMU/IbL; IPABUIbHAS U
yCeu€HHasi NUpaMuja. OJIEMEHTbl NpU3Mbl W nupamuiabl. [IpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBWJIBHAS NMpPaMHUJa; TNpPaBUIbHAs TPEYroJibHAs NUpaMUa W TNPaBUIbHBIN
teTpa3p; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOIPAHHHUKAX: OKTadp,
nonexa’ap u uxkocadap. CedyeHnst npu3Mbl U TAPAMHUIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSIMOM,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeIuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOIAAb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMOM HPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUWIBHOW NUPAMUIBbI,
TeopemMa o miIom@aau yceu€HHod mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

HunuHaapudeckast MMOBEPXHOCTD, obOpa3yrornue AJTUHIPUYECKON
MOBEPXHOCTH, OCh IWIMHIAPUYECKONW TOBEpXHOCTH. [lwimHAp: OCHOBaHHS W
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHWE M BepInHA, 00pa3yrommasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIue U BEICOTa; OCHOBAHUS M OOKOBAs MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTH C(EpPHI.
B3anmHoOe pacrnionoxxenue chepsl U IIIOCKOCTH; KacaTelibHas IJIOCKOCTh K cdepe;
TI0IIA b Cephl.

N3o0paxkenue e BpallleHus Ha TUIOCKOCTH. Pa3BépTka MUIIMHApA U KOHYCA.

KomOunamuu Ten BpalieHUss W MHOTOIPaHHUKOB. MHOTOTpaHHHK,
OMHMCaHHBIK OKoJIO cdephl; chepa, BIHUCaHHAS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO TMapajuienienumena u cienctBus w3 He€. OO0BEM HUIUHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEI.

Ceuennst nwiIMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (MapajijieTbHOE OCHOBAHUIO W MPOXOASIIEE 4Yepe3 BEpIIMHY), CEUCHHS
mapa.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpaHcTBe. Cl0oXKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uuciio. PaznoxeHne BeKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBuno mnapawienenunena. PemieHue 3agad, CBSI3aHHBIX C
MPUMEHEHUEM TIpaBuUi JAeHcTBUM ¢ Bekrtopamu. IIpsiMmoyronpHas cucrema



KoopauHaT B mpocTpaHcTBe. Koopaumnatel Bektopa. [lpocreiimme 3amauu B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalspHOE NpPOU3BEIEHUE BEKTOPOB.
Bbrunciienre yriioB MexJy OpsIMbIMH M TJIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/I TIPU PEIICHUU T€OMETPUUYECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YyJbTATHl OCBOCHUS MPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKON MO3UIIUHA O0YYAIOIIETOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS Pa3IUUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIaHCKON UIEHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOT'0 BOCITUTAHMS:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO  ITOBEJICHMS,
CBSI3aHHOTO C TIPAKTHYECKUM IIPUMEHEHHEM JOCTHKEHUN HAYKH U JIESATEILHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKIIOYAS 3CTETHKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCTIIPUMMYHUBOCTHIO K MATEMaTUUYECKHUM aCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTBIO YMCHHUS TIPHUMCHSATh MaTeMaTHYCCKHEC 3HAHUSA B
HWHTEpecax 370poBOro U 06e30macHoOro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTH); dbuszmgecKoro
COBEpILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHON
JNEATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM IICHHOCTH TPYJIOJIO0HS, MHTEPECOM K
pasnmuuHbIM  chepaM  TpodecCHOHATBLHOW  JEATCIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOH M e€ NPHIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymeit mnpodeccuu U peanu30BbIBATH COOCTBEHHbIC KU3HEHHBIC TUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYEeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO JKOJOTHYECKOW KYJIBTYpPbl, MMOHUMAHHUEM BIIASHHUS
COIMAIIEHO-DKOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpenmbl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX  TMpoOJieM;
OpHEHTaIMeld Ha TPUMEHECHHE MaTeMaTHYeCKMX 3HAHWW IS PEIICHHS 3a7ad B
00JIaCTH  OKpY’)KAroIICH cpeibl, IUTAHUPOBAHUS TIOCTYIKOB M OIGHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TPAaKTHUKW, IOHWMaHHUEM
MaTEMaTHYECKOW HAyKu Kak c(]epbl 4YeIOBEYECKON JeATEeIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJBTYPOH KaK CpEJCTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS IMPOrpamMMbl Y4eOHOTO TpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvle  Oelicméus,  0becneuusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCcO8 obyuaruuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJCanowe20  Mupa,  NpUMEHeHUue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Joruueckue AecTBUA:

e BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHICCKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAYy MOHATUAMH, (OPMYITHPOBATH
OTIpeJIeICHNs]  TIOHSATUH;  YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM  JJIs  BBIABJICHHUS  3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTHUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IPSMBIE U OT MPOTHUBHOIO), BEICTPAWBATh apryMEHTAIIUIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crnoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIeHHs, BbHIOMPATh Hauboyiee NOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIA MWHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOsIeMy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (OpMHUpPOBATH  THIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IIPOBOJIUTH CaMOCTOSITENIbHO CIUIaHWPOBAHHBIN HKCIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEeKTa, SIBJIEHUS, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSTENBHO (HOPMYIHPOBATh OOOOIIEHUS U BBIBOJBI 110 pE3ysIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, HCCIEAOBaHUs, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

e BBIIBJIATH JeDUUUTH HUHOOPMALMU, JAHHBIX, HEOOXOIUMBIX IJii OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, PEACTABNIATH €€ B pa3sNuuHbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMYyHUKamug@Hvle  Oelicmsus, obecnedugarom

cpopmuposanHocmes CoOyUanIbHbIX HABLIKOE 00YY4aAIOUUXCAL.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, JABaTh IOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBAThH IOJYyUYEHHBIA PE3yJIbTAaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJieMbl, pelIaeMon 3a1a4u, BbICKa3bIBaTh W€, HALIEJICHHbIE HA TIOUCK
pElIeHNs; COMOCTABJIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3zjiMyle M CXOACTBO MO3UIIMIMA; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  pPE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTBLHON paOOThI IPU PEIICHUN YYCOHBIX 3a7a4; MPUHUMATD I1EJIb
COBMECTHOW JCSATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThl, pacrpenesaTh BUABI padoT, JOTOBAPUBATELCS, O0CYXKIATh IMPOIIECC
U pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHUX JTFOICH;
y4acTBOBATh B ITPYIIIOBHIX opMax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INTYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYrUMH WICHAMH KOMAaH/IbI;
OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOJYKT IO KPUTEPHUSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanrohvlie  pezynamusnvle  Oelicmeusl, obecneuusaiom

popmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IUIaH, aJITOPUTM PEIISHUS 3a]1a4H, BEIOMPATh CIIOCO0 PEIICHUS
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMH IIO3HABAaTCIbHONW pe(IeKCHH KaK OCO3HaHMS
COBEPIIAEMBIX JCHCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJII IIpoliecca H
pe3yibTaTa pelieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEABUJIETh TPYAHOCTH, KOTOPbHIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTUIKEHHSI WIM HEIOCTHKECHHS PE3YJbTaTOB JESTEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBbTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsAMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CICACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacCloOIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo NBYrpaHHOTO YIJIa; JMHEWHBIA YroJl JIBYTPaHHOTO YIJja; TpajayCcHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIHA
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMHaa; TpHU3Ma,
IPSMOYTOJILHBIN TTapajuieNieNuIe1, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BHIOMpass ~ OCHOBaHUSA  JUIS
KiaccupuKkaruy  (BBIMYKJIBIE M HEBBIMYKJIBIE MHOTOTPAaHHUKH; IPaBUIIBHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCITOIB3Ys METO/T CIEOB.

Ctpoutrh CEYE€HMSI MHOTOTPAHHUMKOB METOJIOM  CJICJOB,  BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHCYHKOB IMPOCTHIX OOBEMHBIX (DHUTYpP: BHU
CBEpXY, COOKY, CHU3Y.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, NPUMEHSS U3BECTHBIE AHAJIUTHYECKHE METOJbl MPU PEIICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7a4 Ha BBIYUCIICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKU [JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

Pemrate 3a1aun Ha HAXO0XKJACHHUE TEOMETPHUUECKUX BEJIUYHH TTO 00pasiaM uiu
ajJropuTMaM, TPUMEHSS U3BECTHBIC AaHAJWTUYECKHE METOJABl TIPU PEIICHUHU
CTAHIAPTHBIX MaTEeMaTHYECKMX 3a7ad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TIPSAMBIMH, MEXIYy MNPsIMOM U IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMU, JIByTPaHHBIX YTJIOB.



Boruncnsath 00bEMBI U TUIOMIAA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ TM[puUMEHEeHueM (QOopMyJ; BBIYUCIATH COOTHOIICHUS MEXIY
IJIOIAISIMU TTOBEPXHOCTEH, 00BbEMaMU TOOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HHTEPIPETUPOBATH HH(POpMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue (QakThl JJISI PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANoNararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B IBHOU (opme.

[IpumensATr  mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTE TPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIyYEHHBIC 3HAHHWS Ha IMPAKTUKE: AHAJIU3UPOBATH PEAIbHBIC
CUTyallUM W NPUMEHATh WU3YUYCHHBIE IMOHATHS B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE T'E€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUIN U TEOpEM, arrapara aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
[UIMHJIPUYECKON  TMOBEPXHOCTH;,  LMIWHAP,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHUYECKO OBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CErMEHT, OCHOBAHHE CEIrMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMKM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
FEOMETPUUECKUX TEJ C IPUMEHEHUEM (HOpMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B chepy
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIOMIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYypbl OT PYKH U C TMPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBATH HWH(MOPMALHIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEJCTABICHHYIO Ha 4YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JE€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJ MEXIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOpPA HA YMCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE NPOM3BEICHHUE, pACKIAAbIBATh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (akThl I PEIIEHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIaralllinX HECKOJIbKO IIaroB PEUICHUs, €CIU YCIOBUS TPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiiline reoMeTpuyYEcKHe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJCHUE TEOMETPUUYCCKUX BEITUYHMH MO0 00pasiaM Wiu aaropuTMam, MpUMEHSs
M3BECTHBIE METO/IBI ITPY PELICHUM CTaHAAPTHBIX MaTEMaTUUECKUX 3a1a4.

[IpumeHaT, mpocTeiliMe NpPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOoAUTE TpPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPHUPOJE H
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAJbHBIC
CUTyallUM W NPUMEHATh HM3YUYCHHBIE TMOHATHS B IMPOLECCE ITOMCKA PELICHHS
MaTeMaTu4eckd C(HOpMyTUpPOBAHHOW MPOOIEMBI, MOJCIUPOBATH pEaTbHbBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, WCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHATHI U TEOPEM, amnmnapara aireOphl; pemarhb
MPAKTUYECKUE 3a]1a4, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUYECKUX BEJIUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSMBIX H IJIOCKOCTEH
3 [TeprneHIUKYIIPHOCTD MPSMBIX H 12
IIJIOCKOCTEMN
4 VYTel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE

HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoThI padoTsbI
pecypchl

Tena Bpatenus 24

O06bEMBI TEN 10 1

BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 20 1

[ToBTOpeHue, 0600IICHNE, 14 1

CHUCTeMaTH3allusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

OCHOBHBbIE TTIOHATHUSI CTCPCOMETPHH: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHus: Ha pUCYHKaX:
1300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlousTus: MEPECCKAOINECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI10CKOCTb

IlonsaTHs: MEPECCKAOINUECH IIIIOCKOCTH,
nepeceKarommecs npsamas U MI10CKOCTb

3HaKOMCTBO C MHOTI'OI'paHHUKAaMH,
I/I306pa}KeHI/IC MHOTOI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

HavanbeHble cBeieHus 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe 1 nupaMue,
uXx pa3BeépTku u Mojenu. CeueHus
MHOTOI'PaHHUKOB

[ToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMETPHUUN: AKCUOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX




TTonsaTre 00 aKCHOMATUYECKOM

8 MMOCTPOCHUH CTEPEOMETPHUU: aKCUOMBI
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYIECKOM

9 MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

10 MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B

11 MMPOCTPAHCTBE: TIEPECEKAIOITNECS,
MapajuieTbHbIE U CKPEIIHBAIONIAECS
MpsiIMbIE
[TapanneabHOCTHh NPSMBIX U TJIOCKOCTEN B

12 MIPOCTPAHCTBE: Mapaljie/IbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B

13 npoctpanctse: [lapaienbHOCTh NPsSIMOit 1
MJI0CKOCTH

14 VYTrbl ¢ COHanpaBJIEHHBIMA CTOPOHAMHU

15 VYros Mexay NpsMbIMU B TPOCTPAHCTBE

16 VYros Mex Iy NpsMbIMU B TPOCTPAHCTBE

17 [TapanienbHOCTb MIIOCKOCTEM:
napajuieJbHbIe TUIOCKOCTH

18 CBoiicTBa napajiyieNbHbIX TNIOCKOCTEN

19 [Ipocreiimre npocTpaHCTBEHHBIE (PUTYPHI

Ha TUIOCKOCTH: T€Tpadip, KyO,




napaJuieseuIe/]

20 [TocTpoenwue ceucHwmid

21 [TocTpoenue ceuenuit
KonTponsHas padora o teme "[Ipsimbie u

22 MIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN"
[lepneHMKyYISIPHOCTD NPAMOU U

23 TUTOCKOCTH: TIEPIICHTUKYIISIPHBIE TIPSIMBIC B
MIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

o5 [IpsiMble mapayenbHbIe U
NEPIECHIUKYIIAPHBIE K INIOCKOCTU

26 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IIJIOCKOCTH

97 IIpu3HaK NepneHAuKyJIIPHOCTH MPSMOU 1
IIJIOCKOCTH

08 TeopeMa o mpsMOI NMEPIICHANKYIISIPHOMN
IJIOCKOCTH

29 Teopema o npsAMON NepIEeHAUKYISIPHON
IIJIOCKOCTH

30 Teopema o npsAMoi epHIEeHIUKYIAPHON
IJIOCKOCTH
[lepneHIuKyIIIp 1 HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 IIJIIOCKOCTH

39 [lepneHIuKyIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE

OT TOYKHU 0 IUIOCKOCTHU, PACCTOSIHHUEC OT




IPSIMOM 110 IIJIOCKOCTH

[TeprieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT
HPSIMOM 10 IIJIOCKOCTH
[lepnieHIuKyIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JIO MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MIPSIMOM U TIJIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yrom
JBYTPAHHOTIO yIiia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yrom
IBYTPAHHOTO yIJa
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MIPU3HAK MEPIEHANKYIIPHOCTH ABYX
IJIOCKOCTEMN
[TeprieHAMKYISAPHOCTD MIOCKOCTEM:

39 IIPU3HAK NEPIECHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN
[lepneHIMKYJIAPHOCTD IJIOCKOCTEH:

40 IIPU3HAK NEPIEHIUKYIIPHOCTH JBYX
IJIOCKOCTEM

41 Teopema o0 TpEX nmepHeHAUKYIIApax

42 Teopema o0 TpEX nepHeHAUKYIApaAX

43 Teopema o TpEX nmepneHAUKYIIpax
KonTtposnpHast paboTa no Temam

44 "[lepneH IUKYISIPHOCTD NPSMBIX U

Al

riockoctel" u "YTibl MeXAy NPSIMBIMU U




IOCKOCTSIMHA"

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HECBBIITYKJIBIC MHOTOT'PAHHUKHU, pa313épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoicTBa

48

[Inpamuia: N-yrosibHast NMpaMKuIa, TPAHU U
OCHOBaHUE NMHPaMUIbl; OOKOBAs U TIOJTHAS
[MOBEPXHOCTh MMPAMHU/IbI; IPABUIIbHAS U
ycedu€HHas nupamMuaa

49

[IpaBunbHbIE MHOTOTPAHHUKU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPaHHUKA; IPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMHUIa;
MpaBUJIbHAS TPEYTOJIbHAS MUpPaMUAA U
MIPaBUWJIbHBIN TETpadIp; KyO

50

[IpencraBieHue o MpaBHIbHBIX
MHOTOI'PaHHUKAX: OKTadp, NOJCKadIp U
MKOCadIp.

51

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPU
OTHOCHUTCIIBHO TOYKH, HpHMOI\/’I, INJIOCKOCTH.
ONEeMEHTBI CUMMCTpPUU B TUpaMHUIax,
mapajuieJICmIeaax, nmpaBUJIbHbIX
MHOT'OrpaHHUKaxX




Brrunciaenue 31eMEHTOB MHOI'OI'paHHUKOB:

52 . 1
pE€Opa, uaroHau, yribl
[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM
53 MOBEPXHOCTHU MPSMOU MPU3MBI, TUTOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tnomaas GOKOBOM MOBEPXHOCTU U
54 MMOBEPXHOCTH MTPABWIIBHOM MUPaMUJIBI, 1
TeopeMa O IO OOKOBOM MOBEPXHOCTH
YCEYEHHOM MUPAMHUIbI
55 KonTtponsHas padoTa o teme 1
"MHOrorpaHHuKH"
56 [Tonsitre 06 06BEME 1
57 O06bEM TMpaMu B! 1
58 O06BEM TMpaMuUIBI 1
59 O06BEM TUpaMuUIbI 1
60 O06BEM TMpaMu bl 1
61 O06BEM TPU3MBI 1
62 OO0BEM MTPU3MBI 1
63 OO6BEM MTPU3MBI 1
64 Kontponsnas pabota no teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEHue, 0600IIeHNE CUCTEMATH3AIIHS
65 3HaHui. [TocTpoeHne ceuennii B 1
MHOTOTpaHHUKE
[ToBTOpEHue, 0600IIeHNEe CUCTEeMATU3AIIHS
66 3HaHMW. Beruncnenue paccTossHUM: MEX Ty 1

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT




TOYKH 10 IIIOCKOCTU, MCIKIAY
CKpCUIMBAOIIUMHUCS ITPAMBIMUA

67 Hrorosas koHTpoJbHAs paboTa

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIHS
3HaHUM. BBIYMCIIEHHE YIII0B: MEXIY

68 CKPEIIMBAOIIUMHUCS MTPSIMBIMH, MEXTY
NPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX

YTJI0B, YI'JTIOB MCXKIY IMIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

1-2

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH Chephl

3-4

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

7-8

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh [IMJIMHIPUYCCKON
MOBEPXHOCTH

9-10

Hunuuap: ocHOBaHMS M OOKOBast
MMOBEPXHOCTh, 00pa3yromas u OCh;
IUIoIIa s OOKOBOM U ITOJIHOU
MTOBEPXHOCTHU

11-12

N306pakeHue HMIMHAPA HA IOCKOCTH.
Pa3Béprka nununapa. Cedenus

HUIMHApPA (TUIOCKOCTBIO, MapajlIeIbHON
WM NIEPIEHAUKYIISPHOM OCH LIWJINHAPA)

13-14

KoHunueckas noBepXHOCTh, 00pa3yroIiue
KOHHYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,
15-16 o0pa3yrolas 1 0Ch; IIOMAh> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH

YceuéHHblil KOHYC: oOpasyrouue u
17-18 BBICOTA; OCHOBAHUS ¥ OOKOBas
ITIOBEPXHOCTH

N300pakeHne KOHyca Ha IUIOCKOCTH.
Pa3Béprka xonyca. CeueHus: KOHyca
19-20 (TTOCKOCTBIO, TTApaIIIEIbHON
OCHOBAHUIO, ¥ TUIOCKOCTHIO, TPOXOISIIEH
yepe3 BEpUINHY)

KoMOunarus ten BpaiieHus u

21-22
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

23-24 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS

95.26 [Tonsitre 06 06bEMe. OCHOBHBIE

) CBOMCTBa 0OBEMOB T

27-28 O0BEM IUIMHAPA, KOHYCa

29-30 O6bEM 1mapa u mIomaas cQepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

31-33 CoOOTHOILIEHUS MEX]Ty TTOIIAASIMHU
MOBEPXHOCTEH, 00bEMAMHU MTOJOOHBIX TE

34 KonTtponeHas padota no temam "Tena
Bpamenus" u "O6beMsbl Ten"

35-36 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE

37-38 CrnoxeHue ¥ BBIUUTaHUE BEKTOPOB

39-40 YMHOK€EHNE BEKTOPa Ha YHUCIIO




41-42

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

43-44

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

45-46

[IpsimoyronpHas cucteMa KOOpAUHAT B
npocTtpancTe. KoopauHaTel BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

47-48

Yron mexay Bekropamu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

49-50

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTAMH

51-53

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

54

KonTtponpHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

55-56

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakThl, TEOPEMBI Kypca
IJIAHUMETPUHU

57-58

[ToBTOpEHME, 000OIICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbBIE
¢urypsl, (akThl, TEOPEMBI Kypca
TUTAHUMETPUHI

59-60

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3alus 3HaHUi. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600MIEeHNE U

61-62 cUCTeMaTH3aIlys 3HaHUH. 3a1a4n 2
TUTAHUMETPUH U METOIbI UX PEIICHHUS
[ToBTOpEHUe, 0600MIICHNE U

63-64 cucremaTru3anus 3HaHui. OCHOBHBIE )
¢burypsl, GakThl, TEOPEMBI Kypca
CTepeOMeTpUHr

65 Hrorosas koHTposbHas paboTa 1

66-68 [ToBTOpEHwUeE, O606HleHI:Ie u 3
cHCTEeMaTH3aIHsI 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa 1 Hayana MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkuuonepHoe oomectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. 'eometpus. PaGouas nmporpamma k yueOnuky JI.C. Atanacsina u apyrux 10-11
KJIACChI: MocoOue JIs yuuTenei oo1eoopa3oB. yupexaenuit / B.®. byTycos.-
Mockaa, «IIpocsemenue», 2019r.

2. T'aBpunioBa H.®. YHuBepcajibHble TOYPOUHbIE pa3pabOTKu 1o reomeTpun: 10
knacc.- M.: BAKO, 2019r.

3. UByuenne reomerpuu B 10-11 kmaccax: Meroa. Pekomennamnuu k yueo.: Kh.
s yaurens/ JI.C.Atanacsan, B.®. byry3os, F0.A.I'ma3zkos u ap - M.:

IIpoceenienue, 2019r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru — koutekmust 00pa3oBaTEIBHBIX PECYPCOB;
InternetUrok.ru - Buneo ypokw;

www.math-on-line.com-3annmarenbpHas MaTeMaTHKa;
http://www.logpres.narod.ru — mpumeps HHGHOPMAITMOHHBIX TEXHOIOTHIA;
http://www.allmath.ru - Bcst MmaremaTuka;

http://mathem.hl.ru — matemaruka on-line;

http://www.exponenta.ru - oopa3oBarebHbI MAaTEMaTHYSCKUN CaNT;
«QnexrponHas 6ubdmmorexka2000 mo marematuke», CD-ROM;

www.mathvaz.ru/index.php - locke yuutenst MaTeMaTHKH.
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