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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yude6HOTO Kypca «l'eoMerpusi» 0a30BOTO YpOBHS IS
oOyuaromuxcs 10 —11 ximaccoB pa3paborana Ha ocHoBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEILHOIO CTaHJapTa CPEIHEro O0IIero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPeOOBaHMI, TPEIBABIIEMBIX K
MaTEeMaTUYeCKOMYy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTr0 0Opa3oBaHUS.
Peanuzanus nmporpaMMbl 00eCrieYMBaET OBJIAJICHUE KIIFOUEBBIMU KOMIIETCHIIMSIMH,
COCTABJISIIOUIMMHU OCHOBY JJII CaMOpPa3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YYarOmUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca Te€OMETPUM Ha YpPOBHE CPEAHETO OOIIero
oOpa3zoBaHus OO0YyCIIOBJIEHA MPAKTUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX U
IPEIMETHBIX PE3yJIbTATOB OOYYEHHUS T€OMETPUU B HAIPABICHWU JHMYHOCTHOTO
pa3BuTUsa oOydaronuxcsi, ¢GopMupoBaHus (QYHKIHMOHATLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yY€HUs IPYruX y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOyuaromuxcs
IPABWIBHBIX NPEICTABICHUNH O CYIIHOCTH U IMPOUCXOXKICHUU T'€OMETPUUYECKUX
abCTpaKIMii, COOTHOIIEHUH PEATbHOIO M HUICAIBHOrO, XapaKTepe OTPaKECHUS
MAaTEMATHYECKOW HAyKOW SBICHUM H MPOLECCOB PEAJTBHOIO MHpPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMAaTUYECKOIO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yUYalllUXCcsl, a TaKKe KauyeCTB MBIIUICHHUsS, HEOOXOIMUMBIX I aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTrpust sBisieTcs: OAHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIIHETO
obmiero oOpa3oBaHMs, TaK Kak OOECHeYHMBAeT BO3MOXKHOCTb H3YyUEHHUS Kak
JTUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbllUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
MOHATUWHBIX OCHOB T€OMETPUHU U TIOCTPOSHUH IETIOYKH JIOTUYECKUX YTBEPKICHHMA
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a/Jady, YMEHHE BBIJIBHTaTh M OIMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCS NPH PEHIeHUH 3a]lad €CTeCTBEHHO-
HAYYHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJIb BO
BCEX 001acTsIX AEATENbHOCTU 4YesioBeka. OpueHTalusl 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHE €ro coluaibHOro ObITHA, (opMa
OTPaKEHUSI OKPY’KAIOIIEr0 MHpA, YCIOBHE YCIEIIHOrO IMO3HAHUS U aKTUBHOIO
npeobpa3oBaHusl  JAEUCTBUTENBHOCTH. OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI YYEOHOM U TPYIOBOM JI€ATEIBLHOCTH,



SBIISIETCS OJAHUM M3 TNMPO(PECCHOHAIBHO BAXKHBIX KAayecTB, MOITOMY aKTyallbHa
3aJa4a (OPMHUPOBAHUS y OOYyYaAIOLUXCA MPOCTPAHCTBEHHOTO MBIIIICHUS KaK
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKOMN I€ATEIbHOCTH 10 MHOTUM HalpaBiICHUSIM.

Ilenp ocBoeHus mporpaMmbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHuss — oOmeoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyarolmuxcs  4depe3  oOecliedeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHUS |
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAaHUM U JIeHCTBUH,
CHelM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIELTHOTO NMPOAOJIKEHUST 00pa30BaHuUs
0 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmMa 1o reoMeTpuu Ha ©0a30BOM YpOBHE TMpeAHA3HAuYeHA IS
00y4arolmXxcs CpeIHeN IIKOJIbI, He UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYTHEHHMA
Ha ypOBHE OCHOBHOTO 001ero oopasopanusi. Takum oOpa3zom, oOyuaromuecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHUYECKHE YMEHHS, CBS3aHHBIE
CO CHEeIu(pHUKON TeOMETpHUH W HEOOXOAMMBbIE ISl KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3YYHTh T€OMETPHIO Oosee
IyOOKO, €CIM B JajJbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHYECKHX
3HaHUAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmkeHre LelnM OCBOCHUS MpPOrpaMMbl 00ECTIEYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX  3adad. llpuopuTeTHBIMH 3aJayaMd  OCBOCHHS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kaccax siBISrOTCS:

e (opMHUpOBaHME NPEICTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM

KYJITYpPbI U OCO3HaHHE €€ B3aUMOCBS3H C OKPYKAIOIIUM MUPOM;

e (opMHUpOBaHME MPEJCTABICHUS O MHOTOIPAaHHUKAX M Telax BpPALLECHUS
KaK O BOXHEHIINX MATEeMAaTUYECKUX MOJEISX, MO3BOJISIONINX OMHUCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opMupOBaHME YMEHHs pAClO3HAaBaTh Ha dYepTexax, MOACNAX U B
pealbHOM MHpE MHOTOTPaHHUKHU U Tella BpallleHus;

e OBJIAJICHUE METOJAMH PEIICHUsS 3a/ad Ha MOCTPOCHUS Ha M300paKeHUAX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHSMH O
MHOTOTpaHHHUKaX U TeJlaX BPAIICHUs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJICHUE  QJITOPUTMAMH  PEUICHUs  OCHOBHBIX  THUIOB  3ajay;
dbopMUpOBaHHE yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKa3aTeIbHBIC
pacCy X JeHHUS B XOJ€ PELICHHUs CTEPEOMETPUUYECKUX 3aJad U 3a4ad ¢
MPAKTHUYECKUM COJICPKaHUEM;

e Dpa3BUTHE  MHTEIUIEKTYaJIbHBIX M  TBOPYECKHMX  CIIOCOOHOCTEH
oOy4arolmmxcs, MO3HABATEJIbHON  aKTUBHOCTH,  HCCIIEIOBATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIIJIEHMS,;



e (opmupoBaHue (byHKIIMOHATBHOU I'PaMOTHOCTH, pENeBaHTHOM
TEOMETPUN: YMEHUE pPaclo3HaBaTh MPOSIBICHUS T'€OMETPUYECKHX
NOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pEAlbHBIX KUZHEHHBIX
CUTyallUsiX M IPU U3YyYEHUHU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHMS
3aBUCHUMOCTENl W 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
T€OMETPUHU U CO34aBaTh F€OMETPUYECKHE MOJIETHU, TPUMEHSATH OCBOEHHBIM
TEOMETPUYECKHI amnmapar [Jisl pPELIeHHUs MPAaKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIIPETUPOBATh U OLICHUBATh ITOJIyYE€HHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCS BKJIIOUEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHus 3aJad, peIIaeMbIX Ha YpPOBHE
MHTYUTHUBHOT'O MTO3HAHUSI, M ONPEAEIEHHBIM 00pa30oM OpraHu30BaHHas padoTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJUPYET NMPOTEKaHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JAIbHENIIEMY U3YUEHUIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEl OCHOBE UYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCsl B KypCce€ CTEPEOMETPUM IPOBOJMUTCS 3a CYET pelleHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3a7ady Ha  ONEPUPOBAHUE
POCTPAaHCTBEHHbIMU oOpazamu. Cozganue oOpaza MHPOBOAUTCS C OMNOPOM Ha
HaIJIIHOCTh, @ OIEepUpOBaHHEe 00pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HaIJITHOCTH, MBICJIEHHOTO U3MEHEHHSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozepKarenbHble TUHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHororpanHukmn», «IIpsiMble ¥ IJIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTpAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenensieTcss He TOJbKO MO COAEpP’KATEIbHBIM JIMHUAM, HO M MO Trojam
oOy4eHHs Ha YPOBHE CpeIHEro 00111ero 0opa3oBaHusl.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTam
OCBOCHMsSI paboyeill mporpaMmbl, pacnpeleleéHHbIM MO TojaM OOy4YeHHs,
CTPYKTYPHUPOBAaHO TakuM o00pa3oM, 4TOOBl OBJIAJIECHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISIIIOCH MOCJEA0BATENLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPECTaBICHUN O0Yy4aroUIMXcs, pacliupss U
yrayOnsis e€, o0pasyst MpoYHble MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun oTBoAUTCA 2 yaca B Heaenmto B 10 kimacce u 1 yac B
Hezemo B 11 kimacce, Bcero 3a aBa roja ooydenus - 102 yueOHbIX daca.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anmHoe pacnoniokeHrne mpsAMBIX B INPOCTPAHCTBE: IIE€pECEKaroIuecs,
MapajyieIbHbIE M CKpeluBarommecs npsmeie. [lapamienbHOCTh NpSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapajUlesibHbIE TMpPsSIMbIE B  IMPOCTPAHCTBE;
MapauieNIbHOCTh TPEX MPSAMBIX; MAPAJUIENIBHOCTh MPSMOM U IUIOCKOCTHU. YTJBI C
COHAIPABJIECHHBIMU CTOPOHAMM; YIOJd MEXKAY MNOpPsIMBIMU B IPOCTPAHCTBE.
[TapaienbHOCTH TTOCKOCTEM: MapaiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUIocKocTel. [lpocreiiline mnpocTpaHCTBEHHbIE (DUTYpBI Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumnes]; ToOCTPOCHUE CEUCHUN.

[lepneHAUKYIJISIPHOCTD MPSIMOM Y IUIOCKOCTH: MEPIEHIUKYIISIPHBIE MIPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapaUICIbHBIE W NEPNECHAMKYISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYJISIPHOCTH TPSMOM M TUIOCKOCTH, TE€OpeMa O MpsIMOH
MEPIIEHAUKYJISIPHON TIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJl MEXAY IPSMOU U
IUIOCKOCTBIO;  ABYIPAHHBIM  Yroj, JIMHEWHBIM Yroda JABYIPAHHOIO  YIJja.
[lepnieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 110  TUIOCKOCTH, MpPOeKIus  (QUrypel Ha  IUIOCKOCTb.
[lepneHaUKyYISIPHOCTh  TUIOCKOCTEM: MOPU3HAK NEPHEHAUKYISIPHOCTH  JBYX
Iockocter. TeopemMa 0 TpEX NEPIEHAUKYISAPAX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOIPAHHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIOHHAs MPU3MbI; OOKOBasi U
MOJIHAA MIOBEPXHOCTh MIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuiesienunes U ero cBoicra. [lupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPAMUIbI;, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, MPABUIIbHAS U
yceu€HHasg MNupaMuja. OIDJEMEHTbl TpuU3Mbl W nHupamuabl. [IpaBusibHbIE
MHOTOTPAHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAHHMKA; MPaBHIIbHAS MpU3Ma U
MpaBUWIbHAS THUPAMUIA; NpPaBWIbHASA TPEYroJbHAs MNHUPAMHUAA W MPABUIIbHBIN
terpadnp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMHU/IBI.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpPaAMHJAAX, HOapajUieJenurnenax,
MPaBUJIbHBIX MHOTOIPAaHHUKAX.



Brruucienne »aeMEHTOB MHOTOTPaHHUKOB: pEOpa, WaroHaid, YIJIBL.
[Inomanes OOKOBOW IMOBEPXHOCTH W TOJHOM TIOBEPXHOCTH MPSMOM IPHU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MNPSAMOWA IPHU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOM MNHUPaMUBbI,
TeopeMa o IUlomaad yceuéHHor mnupamuibl. [lonstue o0 o0BEMe. OOBEM
MHAPAMHUJIBI, TPU3MBL.

[logoOuble Tena B mpocTtpaHcTBE. COOTHONICHUS MEXAY IUIOMaAsSIMU
MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TEJl.

11 KVIACC

Tesia Bpalmenust

[Hunuuaapuyeckas MOBEPXHOCTH, obOpazyroniue UAJTUHIPUIECKON
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunmHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3zywIlas W OCh; IUIOMIaJb OOKOBOW W TOJHOM
MTOBEPXHOCTH.

KoHunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: oCHOBaHME U BeplMHA, 00pasyrolas
U OCb, IUIONMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTtp, paauyc, IUaMeTp; IJIOMATL MOBEPXHOCTH ChEpPHI.
B3auMHoe pacrnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl MIIOCKOCTh K cdepe;
JI011a/1b ChEepHI.

N3o0pakeHue Tel BpallleHHs Ha TII0CKOCTH. Pa3BEépTka MIMHAPA U KOHYCA.

KoMOunanuu Tenm BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpaIlEHUS.

[Tonsarue 00 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tesl. Teopema 06 00BEME
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciaefactBus u3 He€. OObEM HMIMHIpA,
koHyca. O0BEM 1apa 1 1miIomaasb chepsl.

[TonoOnple Tena B mpocTtpaHcTBe. COOTHOIICHHS MEXIY ILIOMIAAIMU
MOBEPXHOCTEHN, 00BbEMaMU MOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapayieIbHO U TEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajuleIbHO€ OCHOBAHUIO U MPOXOMSIIEE Yepe3 BEPILIMHY), CEUCHHS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIockocT U B rpocTpaHcTBe. ClI0KEHUE U BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yKcio. Pa3noxkeHrne BeKkTopa o TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapamnenenunena. Pemenune 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJl JEUCTBUU ¢ Bekropamu. lIpsmoyronsHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocrenmme 3agauun B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalspHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenne yrioB Mexy NpsMbIMHA U THIOCKOCTSIMHU. KOoOpaInHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJ/IBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YyYaIOIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO YJ€HA POCCUHWCKOrO OOIIeCTBa, MpPEICTaBICHHEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
polLeayp TpaxaaHCcKoro oOmecTBa (BBIOOPHI, OMPOCHl W TMp.), YMEHHUEM
B3aUMOJICMCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBUM C UX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaXKIaHCKON UJEHTUYHOCTH, YBAKEHUS K
[IPOLJIOMY Y HACTOSAILIEMY POCCUUCKONW MAaTEMaTHUKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM LIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKEHUW B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM ITYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUSA, JTHUYECKOTO TIOBEICHMS,
CBSI3AHHOTO C MPAKTUYECKUM MMPUMEHECHUEM JTOCTHKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUMBOrO OyayIIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ad, peLIeHUH, pacCyKJIeHUN;
BOCHPUUMYHUBOCTHIO K MATEMAaTUUYECKUM aCIIE€KTaM Pa3JIMUYHbIX BUJOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHME:

chOPMHPOBAHHOCTBIO YMEHHSI TPUMEHSITh MAaTeMaTHUYEeCKHUE 3HAHUS B
MHTEepecax 30pOBOro 1 6e30macHoro o0pasa *KU3HU, OTBETCTBEHHOT'O OTHOLICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHMUE, COATAaHCUPOBAHHBIN PEXKUM 3aHATUU U

OTJbIXa, peryJspHas dusnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHNU, npu 3AHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JEeATEIBHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IIEHHOCTH TPYIOJIOOWS; MHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  NMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTb OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun W peaqu3oBBIBaTh COOCTBEHHBIE JKU3HEHHBIC TIJIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K  MaTeMaTHUYecKoMy OOpa30BaHUIO U
caMO00pa30BaHUIO0 Ha MPOTSHDKEHWH BCEW KU3HU; TOTOBHOCTBIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEMaTHYECKON HAIPaBIECHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

Cc(OPMUPOBAHHOCTHIO HIKOJOTHUECKON KYIbTYphl, MOHUMAHHEM BIIHSHHS
COLIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOAHON U COIMATIbHOU
CpeIbl, OCO3HaHMEM TJO0ATbHOTO  XapakTepa OSKOJIOTHUECKHX MpoOseM;
OpHEHTaIMel Ha MPUMEHEHHE MAaTeMAaTUYCCKUX 3HAHWUW IS pelICHHs 3a]ad B
o0NacTh OKpyXXalomeld cpeapl, IUIAHUPOBAHHS IMOCTYNKOB H OIIGHKH UX
BO3MOYKHBIX MOCJIEICTBUM JIJIsl OKPYKAIOLIEH Cpeibl.

LleHHOCTH HAYYHOTO MO3HAHMUSA:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKu W  OOIIECTBEHHOM MPAKTUKH, TOHHUMaHUEM
MaTEMaTUYECKOM HayKd Kak cQepbl YeIOBEUECKOW NeATEebHOCTH, JTaloB €€
pa3BUTUS W 3HAYUMOCTH [UIsl PA3BUTUSA UUBUJIM3AIMH; OBJIAJCHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTYpOW Kak CpPEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOEKTHYIO U HCCIIEIOBATEIBCKYIO JEATEIHHOCTH
WH/IMBUIYQJIHO W B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

MeramnpeaMeTHbie pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOTO MpeaMera
«Marematuka XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU ~ OCUCBUSAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OeUCTNBUAMU.

1)  Vuuseepcarvonvie  nozmasamenvhwvle  Oelicmeus, — 0Oecnevu8arom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCco8 o0Oyuarwuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJcamwe2o  Mupa;,  npumMeHeHue  Jl02UYeCcKUux,
UCC1e008amebCKux onepayull, yMmeHui pabomams ¢ uHgopmayuets).

ba3oBble 1oruyeckue 1efMcTBUA:

e BBIBIISTh U XaPaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKKA MaTEMaTUYECKUX
00BEKTOB, TOHSATHN, OTHOUICHWH MEXAY IOHATHAMH, (OPMYIHPOBATH
OTIpeNIeJICHUST  TOHSATWN; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanuy, OCHOBaHUA i OOOOIICHWS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (HOpMyIUpPOBaTH U  MPEOOPa30OBHIBATH  CYXKICHUS:
yTBEpIUTEIbHbIE W OTPHUIATENIbHbIC, €IWHUYHBbIC, YacCTHBIE W OOIIue;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTtuBopeursi B (aKkTaxX, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;



npemyiaraTh ~ KPUTEpPUHM  JJI  BBIABJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

e JeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTWKH, JIEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKIICHUN (MIPSMBIE U OT IPOTHUBHOTO), BEICTPANBATh apTyMEHTAIIUIO,
MPUBOIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJI€HUS U BBIBOJIBL;

e BBIOMpATH CcHOCOO pelieHus Y4yeOHOW 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEUICHUs, BBHIOMpaTh HauOoJiee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSATEITLHO BBIJICJICHHBIX KPUTEPHECR).

Bba3oBble uccienoBaTeIbCcKue 1eiiCTBUS:

e HCIOJB30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUM MHCTPYMEHT IMO3HAHUS,
dbopmynupoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHUBOPEUYUE, MpoOiIemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TMO3UITHIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0O YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTUYecKOro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIy
00BbeKTaMu, SIBJICHUSAMHU, TIPOIECCAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 00OOIIECHUS 1 BBIBOJIBI 10 pPe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOKHOE pPAa3BUTHE TMPOIECCA, a TAKXKE BBIJIBUTATH
MIPEATIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABISATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX /I OTBETA
Ha BOTIPOC U JJIS PEIICHHUS 33]1a4H;

e BBIOMpaTh UWH(OPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUIOB M OPM IIPEICTABICHHUS,

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IMYHbIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH Ha7A&KHOCTD uHGOpMAaIIH 1o CaMOCTOSTEIIEHO
c(hOpMYIUPOBAHHBIM KPUTEPUSIM.

2)  VHusepcanvhvle KOMMYHUKAMUGHbBlEe  Oelicmeus,  00ecnedusarom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YYAIOUUXCA.

OO0menne:



BOCIpUHUMATh U  (GOPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIETISIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y peleHus 3a7a4uu, KOMMEHTUPOBATh [TOJIyYE€HHBIN Pe3yJIbTaT;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIaEMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIlCICHHBIC Ha MMOUCK
pELICHMs; COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JPYrUX
YYaCTHUKOB AMANIOra, oOHapyXMBaTh paziIMuhe U CXOACTBO IMO3UIUIL; B
KOPPEKTHOU popme GpopMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAKEHMUS,;
IPEACTABIATh  pPE3yJbTaTbl  pEIICHHs  3aJa4d,  JKCIEPUMEHTAa,
UCCJENOBAHUS,  TPOEKTa;  CaMOCTOATEIbHO  BBIOMpAaTh  (opmar
BBICTYIUICHHUA C YYETOM 3a]1a4 MPE3EHTAIMN U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHAHOW U
WHINBUTyaTbHON PabOThI MPU PEIICHUH YICOHBIX 3aa9; MPUHUMATH I1JTh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacmpenesTh BUABI padoT, JOTOBAPUBATHCS, 00CYKAATh MPOIIECC
U pe3ysbTat paboThl; 000011aTh MHEHUS HECKOJIBKHX JIHOJIEH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKaeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOI YacTh pPaOOTBI W
KOOPJIMHUPOBATh CBOM JEHCTBHUS C JAPYTHMH YJICHAMU KOMAaHJbI;
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICUCTBHUSI.

Yuusepcanonuvie  pezynamuenvie  Oeiicmeus, obecneuusaom

@ opmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPaTh CIIOCO0 pelIeHHUs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUIN ¢ yYETOM HOBOM
uH(popMauu.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMM I[IO3HABATEJIbHOW pediiekcuu Kak  OCO3HaHMS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIIBHBIX MPOILIECCOB, UX PE3YJbTATOB;
BIIQJIETh CIOCOOAMHM  CaMONPOBEPKH, CaMOKOHTPOJISI —IIpomecca u
pe3yJibTaTa PEIICHUsI MATEMATUYECKOU 3a/1a4H;

MPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUH
3aJlaud, BHOCUTb KOPPEKTUBBI B [IESATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, IAHHBIX, HAWIEHHBIX OMMMOOK, BHISIBIIEHHBIX TPYIHOCTEH;



e OIICHUBAaTh COOTBETCTBHE pe3yjbTaTa IEId U YCIOBUSAM, OOBACHATH
IIPUYUHBI TOCTMKCHHSI WIM HEIOCTHKECHHS PE3yJIbTATOB JESTEIbHOCTH,
HaXOJUTh OIIHOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBaTh MOHIATUAMU: TOUKA, PsIMasi, MIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX MpPHU PEIICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATHAME: MAPAIUIETFHOCTD U MEPIICHAUKYIISIPHOCT PSIMBIX
Y TIJIOCKOCTEHN.

KrnaccupumupoBath B3auMHOE pPAcIOJIOKEHUE NPSMBIX W IUIOCKOCTEH B
IPOCTPAHCTRBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIM yroJl, TPaHW JBYTPAHHOTO YTJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroji IBYTPAaHHOTO YIJa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATHSAMU: MHOTOTPAHHUK, BBINYKIBIA ¥ HEBBITYKIIBINA
MHOT'OTPaHHHK, SJIEeMEHTHl MHOTOTPaHHUKA, TIPABUIIBHBII MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHMKOB (TIMpaMuia; MpHU3Ma,
PsIMOYTOJIbHBIN Napajuiesienumen, Kyo).

KnaccudumnmpoBate ~ MHOTOTpaHHMKH,  BBIOMpas ~ OCHOBAaHHS s
KkjJaccu(uKanuy  (BBIMYKJIbIE UM HEBBIMYKJIble MHOTOTPAaHHHMKH;, IPAaBHJIbHBIC
MHOTOTPAaHHHKH; MIPSIMBIE ¥ HAKJIOHHBIE MPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHITUSIMH: CEKYIIasl MJIOCKOCTh, CEUeHNE MHOTOTPAHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHHSI CEUYSHHH, NCTIONB3YST METO/T CIICIOB.

CTpouTh CEYeHHS MHOTOTPAHHHKOB METOIOM  CJIEJOB,  BBITIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QHTYp: BUI
CBEpXY, COOKY, CHU3Y.

Pemmath 3a1aun Ha HaXOXKACHUE TEOMETPUIECKIX BEIMYHH 10 00pasiaM Hiu
AITOPUTMAaM, TPUMEHSS W3BECTHBIC AHAIMTUYCCKUE METOMABI TMPH PEIICHUU
CTaHIAPTHBIX MAaTEMAaTUYECKHUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHHA MEXKIY BYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAOIIUMUCS MPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIUYHH 10 00pa3iaM UiH
aNropuT™MaM, IPHUMEHSS M3BECTHHIC AHAIUTUYECKUE METOAbl TpPH PEIICHUH
CTaHJAPTHBIX MaTeMaTHYeCKUX 3aJad Ha BBIUMCICHHE YIJOB  MEXIY
CKPCUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIY TpPSIMOH H IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boruncnsate 00bEMBI U IIJIOMAAN OBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
nupaMuja) ¢ TpUMEHEeHHuEM (GOpMys; BBIYUCIATH COOTHOUICHHS MEXIY
IUIOIIAASIMU TOBEPXHOCTEHN, 00bEMaMHU OJJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HWHTEPIPETHPOBATH HHGPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YEepTEKax U
PUCYHKaX.

[TpumenaTs reomerpuueckue (GakTbl A PEIHICHHS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO 11aroB PELICHUs, €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP NpOCTEHIINME TNPOrPAMMHBIE  CPEACTBA W DIJIEKTPOHHO-
KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PELLICHUN CTEPECOMETPUYECKUX 3a1a4.

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
JKWA3HU, PACTIO3HABATh NIPOSIBJICHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IppMeEHATh TMONMYYEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3UPOBATH pEaJIbHbBIC
CUTyallud W NPUMEHATh HM3YYEHHBbIE IOHATHS B MPOLIECCE IOWUCKA PELICHUS
MaTeMaTHyecku Cc(HOPMYJIMPOBAHHON MpoOJIeMBbl, MOJEIUPOBATh pEabHbIE
CUTyallud Ha S3bIKE TI'€OMETPUHM, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, allapaTa anreopbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXO0KICHUEM T€OMETPUUECKNUX BEJINYMH.

11 KIIACC

OnepupoBaTh MOHATUSIMH: UUIUHAPUYECKAsT TMOBEPXHOCTh, O0Opasyrolue
MWJIMHAPUYECKON  TOBEPXHOCTH;  IWJIWHAP,  KOHUYECKass  TOBEPXHOCTH,
oOpasyroIue KOHMIEeCKON TOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

Pacno3naBathk Tena BpaiieHus (MUIMHIP, KOHYC, cepa u map).

OOBSACHITH CIOCOOBI TTOJIYYEHUS TEJT BpAIICHHUS.

KnaccudunmpoBats B3auMHOe pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CEerMEeHTa; IIapOBOM CJIOM, OCHOBaHUE IIIAPOBOIO CJIOS, BBHICOTA HIAPOBOTO CJIOS;
11apPOBOU CEKTOP.

Beraucisite  00BEMBI M TIIOMIATM  TIOBEPXHOCTEM TeNl  BpallCHWS,
TEOMETPUUYECKUX TEN C IPUMEHEHUEM (HOpMyI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIIMCAaHHBIH B cdepy U
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIleHUS.

BoraucasaTe COOTHOMICHHS] MEXIY TUIOMAIASIMU MOBEPXHOCTEH W 00BbEMaMu
OAOOHBIX TEII.



N300pakath u3ydaemble (PUTYpbl OT PYKH W C TPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATH (BBIHOCHBIC) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUIECKUX (DUTypax, MPEACTABICHHYIO Ha YepTekKax H
PUCYHKAaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINMONHATh JEWCTBUSL CJHOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMH OHU 00JIaatoT.

[IprMEHATH TPAaBUIIO NApAJUIEIICIINATIEAA.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXIY
BEKTOPaMHM, CKaJISIPHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHbIE
BEKTOPBI.

Haxoauts cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKTY
BEKTOPaMH, CKaJIIPHOE TMPOU3BEACHUE, PACKIQAbIBATh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy reoMeTrpuueckue (QakThl IS PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANoJararouuXx HECKOJIBKO MIaroB PEIICHUs, €CIIA YCIOBUS MPUMEHCHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate npocreimme reoMeTpudecKue 3aJayd HAa NPUMEHEHUE BEKTOPHO-
KOOPJAWHATHOTO METOAA.

Pemate 3agaum Ha [10Ka3aTEIbCTBO MATEMAaTUYECKUX OTHOLICHUN U
HaXO0XXJICHUE TEOMETPUYECKUX BEJIMYHMH MO 00pa3laM WM alropuTMam, IpUMEHSSI
M3BECTHBIE METO/IbI ITPY PELICHUN CTAHAAPTHBIX MAaTEMaTUYECKUX 3a1a4.

[IpumeHaTs OpocTEHIINE TPOTPAMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1aU.

[IpuBOANTE NpPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJy4YEHHbIE 3HAHWS Ha IPAKTUKE: AHAIMU3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE NOHATUS B IPOLECCE IIOMCKA PELICHUS
MaTeMaTH4ecKu CHOPMYJIMPOBAHHOW MPOOJEMBI, MOJIEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUM, HCCIENO0BATh IIOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUICCKUX TTOHATHI U TEOpEM, anmapara aareOpsr; peraTh
MIPAKTUYECKUE 3a]1a4, CBS3aHHbBIC C HAXOXKICHUEM IT€OMETPUUYECKUX BEJIIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosau4vecTBo 4acoB dyeKkTpoHHbIE (LN (POBbLIE)
HaumeHoBaHue pa3iesioB U TeM
Ne n/n KouTpoabHbIe o0pa3oBaTe/ibHbIE PeCypChl
MPOrpaMMbl Bcero
padoThI
1 BBenenue B ctepeoMeTpuio 10
5 [TpsiMble U MJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSMBIX U IIOCKOCTEH
3 [lepneHIMKyISIpHOCTH MPSAMBIX U IJIOCKOCTEN 12
4 Vsl MeXay NPsSMBIMU U IIJIOCKOCTSIMU 10 1
5 MHororpasHuKu 11 1
6 OO6BEMBI MHOTOI'paHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTIIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBo 4yacoB

dnekTpoHHbIe (LN (POBbLIE)
o0pa3oBaTejbHbIe pecypchl

Ne m/m NMpOrpamMmbl KoHTpoJibHbIE
Beero padoThI
Tena BpateHus 12
OO0BEMBI TET 5
BekTopsI 1 KOOPAMHATEI B POCTPAHCTBE 10
[ToBTOpEHME, 060611.[6HI:I€, 7 1
CUCTEMAaTH3aIHsI 3HAHHUHA
OBUIEE KOJIMYECTBO YACOB I10 34 3

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

No

n/n

Tema ypoka

KoanuecTBO 4acoB

JaTa uzydyenus

Bcero

KoHTpoJibHbIE
padoTshI

10A

10b

10B

101

OCHOBHBIE TIOHSITHS CTEPEOMETPUU: TOUKA,
npsiMasi, INOCKOCTb, TpocTpancTBo. [IpaBuna
n300pakeHNs Ha pUCYHKAX: H300paKeHUs
TUTOCKOCTEH, apajIeIbHBIX TMPSMBIX
(OTpE3KOB), cepeAMHBI OTPE3Ka

05.09

05.09

06.09

06.09

Ionstus: MEPECCKAOMUECCs IJIIOCKOCTH,
NnepeceKkarommecsa npsamMasa 1 rmiIoCKOCTb

12.09

12.09

13.09

13.09

IlonsThs: NepeCceKarommecs mI0CKOCTH,
Nnepecekaromuecsa npamas 1 rmiIOoCKOCTb

19.09

19.09

20.09

20.09

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha PUCYHKAX,
Ha MPOEKIIMOHHBIX YepTexax

HauanbHble cBefieHHs 0 KyOe U mupamMuje, ux

pa3BEépTku U Mojenu. Ceuenust
MHOT'OIPAHHUKOB

caM.

26.09

caM.

26.09

caM.

27.09

caM.

27.09

HavanbHbie cBeieHus 0 KyOe U UpaMuie, uxX
pa3BEépTku U Mojenu. Ceuenust
MHOTOTPAHHUKOB

caM.

caM.

caM.

caM.

[TonsiTe 06 akcMOMaTHYECKOM MOCTPOESHUU
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U

03.10

03.10

04.10

04.10




CIICACTBHUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUH

8 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U caM. caM. caM. caM.
CJICZICTBUS U3 HUX
[ToHsiTHE 00 AKCMOMATHYECKOM OCTPOCHUU

9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U cam. CaM. CaM. caM.
CJIEZICTBUS U3 HUX
[TonsiTHE 006 AKCHOMATHYECKOM OCTPOCHUU

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U cam. caM. caM. caM.
CJIEZICTBUS U3 HUX
B3anMHOe pacnosiokeHue IpsIMbIX B

11 IIPOCTPAHCTBE: NIEpPECEKaroIIMecs, 10.10 10.10 11.10 11.10
napaielibHble U CKpellMBaoLIecs IpsMble
[TapannenbHOCTh IPSMBIX M TUIOCKOCTEH B

12 IPOCTPAHCTBE: NapaUIeIbHbIE MIPSIMbIE B 17.10 17.10 18.10 18.10
IIPOCTPAHCTBE; MAPAIIICITLHOCTD TPEX MPSMBIX
[TapannenbHOCTh NPSMBIX M IUIOCKOCTEH B

13 npoctpaHctse: [lapaniensHOCTh NPSMON U cam. caM. caM. caM.
TUTOCKOCTH

14 VYTIIBI € COHANpPaBICHHBIMU CTOPOHAMU 24.10 24.10 25.10 25.10

15 Yrois Mexay NpsAIMBIMHU B IIPOCTPAHCTBE caMm. cam. cam. cam.

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE cam. cam. cam. cam.
[TapaninenbHOCTh IIOCKOCTEH: MapajuieibHbIe

17 cam. CaM. CaM. CaM.
IUIOCKOCTH

18 CBolicTBa napajuieabHbIX INIOCKOCTEN 07.11 07.11 08.11 08.11

19 [Tpocreiimure npocTpaHCTBEHHBIE (PUTYPHI Ha 14.11 14.11 15.11 15.11
IUIOCKOCTH: TETPAdAP, KyO, napasiesenumne

20 [TocTpoenue ceueHmit 21.11 21.11 22.11 22.11




21 [TocTpoenue ceuennii caM. caMm. caM. caM.
KoHnTtponbhas padora o teme "[Ipsmbie u

22 TUTOCKOCTH B pocTpaHcTBe. [lapaiensHOCTh 28.11 28.11 29.11 29.11
NPSIMBIX U TJIOCKOCTEH"
[NepneHIUKYIAPHOCTD IIPSIMON M IIJIOCKOCTH:

23 PHCHIIKY AP p caM. caM. caM. caM.
MEePIEHANKYIISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE
TTpssMmble napaielibHbIE U NEPHEHAUKYIIAPHBIE

24 P P P YAp 05.12 05.12 06.12 06.12
K IUIOCKOCTH
TTpssMble napanielbHbIE U HEPICHIUKYISIPHBIE

25 P p P yip caM. cam. cam. cam.
K INIOCKOCTH
IIpu3Hak nmepneHInKyJIIpHOCTH IIPIMOU U

26 P P YAp P 12.12 12.12 13.12 13.12
IUIOCKOCTH
IIpu3Hak neprneHaIuKyIspHOCTA IPIMOUN 1

27 p p yp p caM. caM. caM. caM.
[UIOCKOCTH
Teopema o npsIMON IEPIEHTUKYIIIPHOMN

28 P P PTICHAMIYIVP 19.12 19.12 20.12 20.12
[UIOCKOCTHA
Teopema o psAMON HEPIEHTUKYIIPHON

29 P P P YIP 26.12 26.12 27.12 27.12
ILUIOCKOCTH
Teopema o IpsAMOH TTEPIIEHANUKYIIPHON

30 p P p yip caM. cam. cam. cam.
[UIOCKOCTHA
Teopema o0 mpsAMON HEPIEHIUKYIIPHON

31 p p p yip caM. cam. cam. cam.
[UIOCKOCTHA
[TepnieHIUKYISIp ¥ HAKIOHHBIE: PACCTOSHUE OT

32 TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSMOMA caM. cam. cam. cam.
IO IIIOCKOCTH
[TeprieHIUKYIISIP ¥ HAKIIOHHBIC: PACCTOSHUE OT

33 TOYKH JI0 JIOCKOCTH, PACCTOSHUE OT MPSIMOU 10.01 10.01 09.01 09.01

J0 IIITOCKOCTH




[lepnieHIUKysIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

34 TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT MPSMOM caM. caM. caMm. caM.
JIO TIJIOCKOCTH
[TeprieHIUKYISIp ¥ HAKIIOHHBIC: PACCTOSHUE OT

35 TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOK caMm. cam. cam. cam.
JIO TIJIOCKOCTHU
Vrasl B IPOCTPAHCTBE: YOI MEXIAY IMPSIMOM U

36 poctp y y P 17.01 17.01 16.01 16.01
IIJIOCKOCTBIO
JIByrpaHHBINA Yroj, TMHEHHBIA YroJI

37 yrp yrol - 24.01 24.01 23.01 23.01
JIBYTPaHHOTO yTJia
JByrpaHHbIN yToJ, JUHEWHBIA YOl

38 yrp Yo%, r cam. CaM. CaM. caM.
JBYTPAHHOTO yTia
ITeprieHAMKYAIPHOCTD IUIOCKOCTEN: ITPU3HAK

39 P yup Py 31.01 31.01 30.01 30.01
MEPICHIUKYIIIPHOCTH ABYX IUIOCKOCTEH
[lepneHIUKYISIPHOCTD MIOCKOCTEN: PU3HAK

40 . caM. cam. cam. cam.
NEPIeHIUKYIIPHOCTH ABYX IIIOCKOCTEN
IlepneEIUKYIAPHOCTD INIOCKOCTEH: IPU3HAK

41 p YIp pu caM. caM. caM. caM.
MEPIICHIUKYIIIPHOCTH ABYX TUIOCKOCTEH

42 Teopema o Tpéx nepneHaAuKyIsIpax 07.02 07.02 06.02 06.02

43 Teopema o TpEX MepreHIUKYIAPAX caM. caM. caMm. caM.
KonTponpHas pabora mo temam
"TleprieHAUKYISIPHOCTH IPSAMBIX 1

44 PHEHATEYIAP P 14.02 14.02 13.02 13.02
TIOCKOCTEH" M "YTIIBI MY IPSIMBIMU U
IUIOCKOCTSIMH "
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIC
AJIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIC U

45 cam. cam. cam. cam.

HEBBIITYKJIBIC MHOTOTPaHHHUKH, pasBépTKa
MHOI'OrpaHHHUKaA




46

[Ipu3ma: n-yronpHas npu3mMa; rpaHu U
OCHOBAHUSA IIPU3MBI; IIPsAMas U HaKJIIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

21.02

21.02

20.02

20.02

47

[Tapamienenunen, IpsMOYTrOJIbHBIN
napaiesIeuIe] 1 ero CBOMCTBa

28.02

28.02

27.02

27.02

48

49

50

51

[Tupamupa: N-yroypHas nupamMuia, rpaHy U
OCHOBaHUE MUpPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTb IUPAMUBI; [IPABUIIbHASL U
yCeUY€HHas nupaMua

[IpaBuIBHBIE MHOTOTPAHHHUKH: TIOHSTHE
NPaBUIIHOTO MHOTOTPAaHHUKA; MTPAaBUIIbHAS
npr3Ma U MpaBUIbHAS MMPAMUIA; IPaBHIbHAS
TpEyrojibHas MMPaMua U PaBUITbHBIH
TETpa’ap; Kyo

[IpencraBiaenue o NpaBUIbHBIX
MHOTOT'paHHHMKAaX: OKTa31p, JOJACKadJIp U
HKOCAdIP.

CI/IMMCTpI/IH B ITPOCTPAHCTBC: CUMMCTPUS
OTHOCHUTCIIBHO TOYKH, HpﬂMOfI, TIIIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B IIUpaMUiax,
napamicjicnmineaax, mpaBUIbHbIX
MHOI'OI'paHHHUKax

06.03

caM.

13.03

20.03

06.03

caM.

13.03

20.03

05.03

caM.

12.03

20.03

05.03

caM.

12.03

20.03

52

Berunciienue 371€MEHTOB MHOTOTPaHHUKOB:
pEOpa, TuaroHayiu, yribl

03.04

03.04

03.04

03.04

53

[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
MOBEPXHOCTHU MPSMOM MPU3MBI, TIJIOIIA b
OCHOBaHUH, TeopemMa 0 OOKOBO MOBEPXHOCTH
IIPSAMOM TIPU3MBI

10.04

10.04

09.04

09.04




[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH MPABUIILHOW ITUPAMH/IBI,

54 N 1 caM. caM. caM. caM.
TEopeMa O TUIOIIAI OOKOBOM MOBEPXHOCTH
YCEYEHHOM MUPAMUIBI
55 Komtporenas padota no Tewe 1 17.04 17.04 16.04 16.04
"MHororpaHHuKH"
56 [Tonsitue 06 00BEME. 1 24.04 24.04 23.04 23.04
57 OOREM mHpaMILILL 1 08.05 08.05 07.05 07.05
[TpomexyTouHas aTTecTanus
58 O06BEM TUpamMuabI 1 caM. caM. caM. caM.
59 O0BbEM TUpaMuIbI 1 caM. caM. caM. caMm.
60 O06BEM TUpamMuabI 1 caM. caM. caM. caM.
61 O0BbEM TPU3MBI 1 15.05 15.05 14.05 14.05
62 O06bEM pU3MBI 1 cam. cam. cam. cam.
63 O06BEM npu3Mbl 1 cam. cam. cam. cam.
64 O06BEM IPU3MBI cam. cam. cam. cam.
[ToBTOpenwue, 06001IeHNE cucTeMaTH3aIUs
65 3HaHui. [locTtpoenue ceuennii B 1 caMm. cam. cam. cam.
MHOTOTPaHHHUKE
[ToBTOpenwue, 06001IeHNE cucTeMaTH3aIUs
3HaHUH. BeuKCIIEHHE PACCTOSHUI: MEXAY
66 JIBYMsI TOUKaMH, OT TOYKH J10 IPSAMOM, OT 1 cam. cam. cam. cam.
TOYKH JI0 THIOCKOCTH, MEXITY
CKPEIIUBAOIIUMUCS TTPSIMBIMU
67 l'ongoBas koHTpOIBHAS paboTa 1 22.05 22.05 21.05 21.05
[ToBTOpeHme, 0600IIEHNE CUCTEMATU3AIIHS
68 3HaHUH. Beraucienue yrioB: MexmIy 1 cam. cam. cam. cam.

CKPCIIUBAOIHUMHUCA ITPAMBIMU, MEXKIY




MPSMON U INIOCKOCTBIO, IByTPAHHBIX YTIJIOB,

YIJI0B MEXKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




YYEBHO-METOJIUYECKOE OBECITEYEHUE OBPA3OBATEJILHOT'O
MMPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPUAJBI U151 VAEHUKA

* Maremaruka: anrebpa 1 Hayajla MaTeMaTHYECKOI0 aHanu3a, reomerpus. I'eomerpust, 10-11
knaccsl/ AtanacsH JI.C., byty3os B.®., Kagomues C.b. u npyrue, AKiiionepHoe 0OLIECTBO

«3narenbcTBO «IIpocBemienne

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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