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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaibHOTO
rOCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro OOIIEro 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWM, TPEIBABISIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIMHA POCCHMCKOr0 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMH OCHOBY JIJIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMS,
IIEIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO U TTO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00YYaIOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Baxxnocte ydeOHOro Kypca TE€OMETPHH Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus OOYCIIOBJIE€HA MPAKTUYECKOH 3HAUYMMOCTBIO METANpeIMETHBIX WU
NPEIMETHBIX PE3yJbTaTOB OOyYEHHS T€OMETPUU B HANPABICHHUU JUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYrUX y4eOHBIX JUCIMIUIMH. Pa3BUTHE y 00yUaromuxcs
NPABWIbHBIX TPEICTABICHUNA O CYIIHOCTH M TPOUCXOKIEHUU T€OMETPUUYECKUX
aOCTpaKIii, COOTHONICHHH PEATbHOTO0 M HACATBHOTO, XapaKTepe OTPAKEHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
TCOMETPUHU B CUCTEME HayK M POJIM MaTEMaTHUECKOI0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yYanuxcs, a TakKKe Ka4deCTB MBIINUICHHS, HEOOXOMWMBIX I aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust SBISICTCS OMHMM W3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak OO0ECHeYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCITUTUTHH €CTECTBEHHO-HAYYHOW HAINPaBJIEHHOCTH, TaK M TYMaHUTAPHOM.

Jlorndyeckoe MbIIuIeHUE, (GOPMHPYEMOE TPH HM3YYCHHH OO0YyYarOIIMMHUCS
HOHSITUIHBIX OCHOB T€OMETPHUU U MOCTPOCHUU LIETIOUYKHU JTOTHYECKUX YTBEPHKACHUN
B XOJE pEHICHUS TeOMETPUYECKUX 3a/ad, YMEHUE BBIIBUTATh U OMPOBEPTaTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 3a7a4d €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHre OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JACSATENbHOCTH 4YenmoBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU H
IOPOCTPAHCTBE — HEOOXOIMMOE YCIOBHUE €ro couuagbHOro ObITusA, ¢dopMma
OTpaXEHUSI OKPYKAIOIIET0 MHpA, YCJIOBHE YCIICITHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusi  ACHUCTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIWHSAET pa3Hble BUABI yU4EOHOM U TPYIOBOM NESITETBLHOCTH,



SBIIICTCS. OJHMM W3 MPO(PECCHOHATBHO BaXKHBIX KAdeCTB, MOITOMY aKTyallbHa
3amada (opmupoBaHus y 00yYaroUuXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Lens ocBoeHusi mporpammbl yueOHoOro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPAa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHEeU(PUIHBIX T€OMETPUH, BOSMOKHOCTH YCTICIITHOTO MPOOIKEHHSI 00pa30BaHus
0 CIIEIUATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMIpEIHA3HAYECHA IS
O0YYarOIIMXCS CPETHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUH
Ha YpOBHE OCHOBHOro o0I1ero odpaszoBanusa. Takum oOpa3zoMm, oOyuaromiuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIyOOKO, €cClid B JlaJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPHUYECKHUX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTrkeHrne 1en OCBOEHHS MPOrpaMMbl OOECIIEYMBAETCA PELICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opmupoBaHHe TmpeACTaBICHUS O TEOMETPUM KAK YaCTH MHPOBOM

KYJIBTYpPbI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupOBaHHME TPEICTABICHUS O MHOTOTPAaHHUKAX M TElNax BpalleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEISX, MO3BOJSIONUX OMHUCHIBATH
Y U3y4aTh pa3HbIC SIBICHUS OKPYXKAIOIIETO MUPA;

o (opMUpOBaHME YMEHHS pACIO3HABATh Ha 4YepTexkax, MOAEIAX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJAJCHUE METOJAMH DEIICHUS 3a/lady Ha MOCTPOCHHS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHAMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHHE  QITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJlay;
dbopMupoBaHne yMEHHUS TPOBOAUTH  HECIOXKHBIE  JIOKa3aTelIbHbIC
paccyXKJIeHusi B XOJAE pELICHUS CTEPEOMETPHUYECKMX 3aJad M 3aJad C
MIPAKTUYECKUM CO/ICPIKAHUEM;

e pa3BUTHE  UWHTEUIEKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJarmuXxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIENOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBaHue (GyHKIMOHATBHON I'PaMOTHOCTH, pelieBaHTHOM
reOMETPUU: YMEHHME PACIO3HABATh MPOSBIEHUS TE€OMETPUUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPH H3YyYEHUU IPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh HUX Ha S3bIKE
reOMETPUHU U CO3[1aBaTh FEOMETPUUECKHE MOAEIU, IPUMEHSITh OCBOSHHBIN
reOMETPUYECKUI anmapar g pPElIeHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4y, UHTEPIIPETUPOBATH U OLIEHUBATH MOIYYEHHBIE PE3YIbTATHI.

OTAnuuTenbHON OCOOCHHOCTBIO MPOTrpaMMBbl SIBIISIETCSl BKJIIOYEHUE B KypC
CTEpEOMETPUU B HayaJe €ro M3yuyeHus 3ajJay, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMSI, U ONpeneNEHHBIM 00pa3oM OpraHM30BaHHAasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOIO
MBILLUIEHUS, CTUMYJIMPYET NPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipenmourenue oTHAETCS HATSIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
INPAaKTUYECKON JeATeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX IPENCTABICHUN Y
yyaluxcss B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelleHHs] 3ajad Ha
CO3JaHM€  NPOCTPAHCTBEHHBIX 0O0pa3oB M  337a4 Ha  ONEpPUpPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJasiAHOCTH, MBICJIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO CO/IEP KaHMUS.

OcHoOBHBIE cozeprKaTenbHble TUHUKA Kypca «l'eomerpun» B 10-11 kimaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B IPOCTpaHCTBEY. DOPMUPOBAHHE JIOTHUECKUX YMEHUI
pacrpezenseTrcss He TOJbKO IO COJEp)KaTelIbHBbIM JIMHUSAM, HO M 1O TrojaaM
0o0y4eHHUs Ha YPOBHE CPEHEr0 001Iero o0Opa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECKUMHU
HNOHSTUSIMU Y HaBBIKAMH OCYILECTBISIOCH MOCJIEI0BATENBHO U MOCTYNATENBHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0YyYaroIuXcs, paclupss M
yrayouiss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hepemo B 10 knacce u 1 yac B
Hezento B 11 kacce, Bcero 3a aBa roja o0yuenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHSA  CTepeoMeTpuu. Touka, TpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IMPOCTPAHCTBE;
NapaJUIENIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifmne mnpocTpaHCTBeHHBbIE (UTYphl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMbBIE MAPAUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MIPU3HAK TMEPHEHAUKYJISIPHOCTA NPSAMOM M IUIOCKOCTH, TeOpeMa O NpsIMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[IepnieHaUKYJISp U HaKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 INIOCKOCTHU, PACCTOSIHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISIPHOCTh  IJIOCKOCTEM: MPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIITYKJIBIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: N-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenine] U ero cpoucrsa. llupammpa: n-yronpHas nupamuna, TPaHH U
OCHOBaHUE MUPAMUbl, OOKOBAsl U MOJHAS TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHIa. OJIEMEHTbl NOpu3Mbl W nupamMunbl. lIpaBusibHbIe
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOTOTPAHHUKA; ITPABUJIbHAS IIPU3Ma U
IpaBWIbHAs THpPAMHUAA; NPABWIbHAS TPEYroJbHAs MHUPAMUAA W IPABUIBHBIN
TeTpadsip; kyo0. IlpencraBneHue o NOpPaBUWIBHBIX MHOTOIPaHHHUKAaX: OKTajJp,
nonexkasap v ukocasap. CeyeHns NpU3Mbl U TUPaMU/IbI.

CummMmerpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPHUM B  IIHPAMHJAX, NapaJUIeICIuIenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHWN, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOWM MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O Iulomaau yceuéHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mpoctpaHcTBe. (COOTHONIICHHS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJTOOHBIX TEJL.

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MOBEPXHOCTh, oOpa3ytrouiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ymolas MW OCh;, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yloline KOHUYECKON MOBEPXHOCTH, OChb U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KoHyC: ocHOBaHUE U BepIillMHA, 00pa3yroIast
U OCh, IUIONAJAh OOKOBOW W TIOJTHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paaudyc, AUAMETP; IJIOMIAIb MOBEPXHOCTU CQephl.
B3aumHoe pacrnionoxenue cdepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CepHl.

N3o0pakeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

KoMOuHanum Tenm BpallleHHMss U MHOTOTPAHHUKOB. MHOrOrpaHHUK,
ONMHCAHHBIA OKOJO cdepbl; cdepa, BIMCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpallCHUS.

[Tonsatue 06 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
NpsIMOYTOJILHOTO TMapajuieNienumena u ciuenctsus u3 He€. OObEM IMWIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

[lonoOHbie Tena B mnpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

Ceuenuss mwinHIapa (mapayjiebHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyCa (MapajijieIbHOE OCHOBAHUIO W TPOXOASIIEE Yepe3 BEPIIMHY), CEUCHUS
napa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa o TpéM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JCUCTBUM ¢ Bekropamu. lIpsAmoyronbHas cucrema



KoopAauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimne 3amaud B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenre yriioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTuka XapakTepU3yIOTCS:

I'pa:xknanckoe BocIMTAHUE:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIEHAa POCCHUUCKOrO O0OINecTBa, TMPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBJICHUH,
poLeyp TpakIaHCKOro oOIecTBa (BBIOOPBHI, OMNPOCHl U TMp.), YMEHHUEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSIMUA 1 HA3HAYCHHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTUYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
K HCTOJB30BAHUIO ITUX JOCTIKCHHN B JPYrux Haykax, TEXHOJIOTHAX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEHN POCCHIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKECHUN HAYKH U JIESITEIbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIETo.

JcTeTHYEeCKOEe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MUPY, BKIIOYasg 3CTETUKY MaTEMATHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYE€CKUM aCIIE€KTaM Pa3JInYHbIX BUJI0B UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKUE 3HaHHS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUM U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTENBHOMN
NESATENbHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  mpoecCHOHANBbHON  EATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW WU €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caMOOOpPa30BaHUI0 HAa TMPOTSKEHUU BCEW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOU HAIIPABJIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO DKOJOTUYECKOW KYJIbTYpbl, MOHUMAHUEM BIMSIHUS
COLMAIIBHO-3KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE ITPUPOAHOM U COLMATIBbHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIME HA MPUMEHEHHWE MAaTEMATUYECKUX 3HAHUW A pELICHUs 3a]ad B
00JJaCTU  OKpYXaIoIllel cpenbl, IUIAaHUPOBAHUS IIOCTYNKOB M OILIEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOTO NMO3HAHUSA:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HAyKd Kak cQepbl YelIOBEUeCKOW JeATeNbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISl PA3BUTUS LUBWIM3ALMUU;, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKA M MaTEMAaTUYECKOM KyJIbTYpOM KaK CPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ysIbTaThl OCBOCHUS MPOrPaMMbI YY€OHOTO IMpeaMera
«Marematuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yIAMUSHLIMU OeUCTNEUIMU.

1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYeccos ooyuarwuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCarowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAYy IOHATHUAMH, (OPMYITHUPOBATH
ONpenesicHsl TOHATHUW; YCTaHABJIMBATH CYIIECTBCHHBIH  TpHU3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAJTH3A;

e BOCIPUHUMATh, (HOPMYyJIHUpPOBaTH U  MPEOOPa3OBBIBATh  CYXKICHHS:
yYTBEpIUTEIbHBIC U OTPUIIATCIIbHBIE, €IMHUYHBIC, YacCTHBIE W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTuBopeunss B (aKTaxX, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX;



npenjaraTb ~ KpUTEpUM  JIJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JI€NIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKAEHUN (MPSAMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
NPUBOIUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHS Y BBIBOJIbI;

e BBIOMpaTh CHOCOO penieHust yd4eOHOM 3agau (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCIOJIB30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIemMYy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE [0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, SBJIECHHS, MpOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMH, SBJIICHUSMH, MTPOLIECCAMU;

e CaMOCTOSITENIBHO ()OPMYITUPOBATH OOOOIIEHUS U BBIBOBI IO pe3yibTaTaM
NPOBEAEHHOIO HAOJIIOJIEHUS, MCCIEAOBAHUSA, OLICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e TMPOTHO3UPOBATh BO3MOKHOE pPA3BUTHE MPOLIECCA, a TAKKE BbIIBUTATH
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

e BBIABIATH JACPUITUTH MHPOPMAIIUH, TAHHBIX, HEOOXOAMUMBIX IS OTBETA
Ha BONPOC U JJIs PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHPOPMALIHIO, IPEICTABIATh €€ B Pa3Iu4HbIX (HOpMax,
WUTIOCTPUPOBATH Tpaduyuecky;

e OIICHUBATH HaJAEKHOCTh uH(bOopMaIuu o CaMOCTOATENIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00OYUAOUJUXCAL.

OO0menune:



BOCIIPUHUMATh M  (POPMYJIHPOBaTH CYXKJIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIETSIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIpa)XKaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NHCbMEHHBIX TEKCTax, /1aBaTh IOSICHEHUS IO
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysbTaT;

B X0J1€ 00CYXKJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJIeMBbl, pelIaeMon 3aJ1aul, BbICKa3bIBATh UJIEU, HAalleJIEHHbIE HA TTOUCK
pELICHMSI; COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB JMAJIOra, OOHapy»XUBaTh pa3IMyUe€ U CXOJCTBO MO3ULMUMI; B
KOPPEKTHOU popme hopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJAbTaTbl  pPELICHHs  3a7add,  SKCIEPUMEHTA,
UCCIIEJIOBAHMSA,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3aJ1ay MPE3eHTALMU U OCOOCHHOCTEN ayIuTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJBb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHANBUYyaTbHON paOOThI MPY PENICHUH YIEOHBIX 3a71a4; IPUHUMATH I1eJTb
COBMECTHOU JESTEIbHOCTH, IUIAHUPOBATh OPraHU3aIdi0 COBMECTHOMN
paboThl, pacrpenensaTh BUAbl paboT, J0roBapuBaThCs, 00CYXKIaTh MPOIIECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax padoThl (00CYkIeHHSI, 0OMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» W WHBIE); BBINOIHATH CBOK YacTh pabOThl U
KOOPJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YJI€HAMH KOMAaHJbI;
OLICHUBATh KA4e€CTBO CBOET0 BKJIaJia B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuusepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a7a49H, BRIOUPATh CTIOCO0 perieHus
C Y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUIA ¢ YIETOM HOBOM
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIIAJCTh HAaBBIKAMHU TIO3HABAaTEIbHOW pedaekcun KaKk OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCO0AMHM  CaMOINPOBEPKH, CAMOKOHTPOJIA Tpolecca U
pe3yJyibTara pelueH!ss MaTeMaTUYeCKOMN 3a/1a4H;

MPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpU PELICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMJIEHHBIX OIMMOOK, BHISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa ILEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JOCTUXKEHUSI WIM HEAOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJUTh OMIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh MOHATUSIMHU: TOUKA, PsIMas, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU W CIEACTBUS W3 HHUX MpPHU PEUICHUU
TreOMETPUYECKUX 3aa4.

OmnepupoBarh MOHATUAMU: MAPATUIETBHOCTD U MEPIEHANKYIISPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccuduimpoBaTs B3auUMHOE paCIONIOKEHHUE TMPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, TpaHH ABYIPAHHOIO YIJIa,
peOpo IBYrpaHHOrO yrja; JIMHEWHBIM Yroj JABYIPaHHOTO YIJia; rpaaycHas mepa
JIBYTPAHHOTO yIJIA.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHMK, BBIMYKIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, TIPABUIIbHBI MHOTOTPAaHHUK.

PacriosnaBaTh OCHOBHBIE BHJBl MHOTOIPAaHHUKOB (MHUpamMuaa; NpuU3Ma,
OPSIMOYTOJIbHBIN MapauiesienuIesl, Kyo).

KnaccupummpoBaTh ~ MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJiA
KJacCUPUKAUU (BBIYKJIbIE W HEBBINYKJIblE MHOTOIPDAHHUKHU; IpaBUJIbHbIE
MHOTOTPaHHUKH; MPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaljIeNeUIe/bl).

OnepupoBaTh MOHATHIMHE: CEKYIIas TNIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

OOBSICHATH MPHUHIIUIIBI IOCTPOSHUS CEYEHUH, HCTIONB3Ysl METO/ CIICIOB.

CrpouTh ceyeHMs] MHOTOTPAaHHUKOB METOJOM  CJIEIOB, BBIIOJIHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXyY, COOKY, CHU3Y.

Pemiate 3aaun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIUYHMH 110 00pa3aM Uiu
QIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHYECKHE METOJbl IpPU PEUICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBHIYMCICHHE PACCTOSHUN MEXAY ABYMsI
TOYKaMH, OT TOYKH JO TMPSAMOH, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MPSIMBIMHU.

Pemars 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIIMYUH MO 00pa3lam Win
QITOpUTMaM, TPUMEHSS HM3BECTHBIC AaHAJIUTHYECKHE METOMbl MPHU PEUICHUH
CTAaHIAPTHBIX MAaTeMaTHYECKMX 3a/Jad Ha  BBIYUCICHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS ~ TMPSIMBIMH, MEXIY TMpPsIMOH H  IUIOCKOCTBIO, MEXKAY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI U TUIOMIAAM MOBEPXHOCTEH MHOIOTpaHHUKOB (TIpH3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMYJ; BBIYHUCIATH COOTHOLICHHUS MEXIY
IUIOIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMH: CUMMETPHUsS B TNPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (DUTYpPHI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOpPMALUIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

[IpumensaTe reoMerpuueckue (axKTbl JUIsl PEIICHUS] CTEPEOMETPUUECKUX
3a7ay4, MPEANOIararolux HeCKOJIbKO IarOB PEIICHUs, €CJIU YCIOBUS IIPUMEHECHUS
3a/1aHbI B SIBHOU (popMe.

[IpumenaTs npocTediMe OpPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKHUX 3a/1a4.

IIpuBoaUTE NpUMEpPBl MATEMATHUYECKHUX 3aKOHOMEPHOCTEM B INPUPOAE U
YKU3HU, pPacIlO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHMUS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATUA B IIPOLECCE IIOMCKA pPEIICHUA
MaTeMaTUyecku CcGOpPMYyJIHPOBAHHON MpoOJIeMbl, MOJEIUPOBAaTh peabHbIE
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, anmnapara aareOpsl; permarh
IIPAKTUYECKUE 32141, CBA3AHHBIE C HAXOXKIECHUEM I'€OMETPUUECKUX BEJIMYMH.

11 KVIACC

OnepupoBaTh MNOHATHSIMHU: LWIMHIPUYECKAs TMOBEPXHOCTh, 0Opasyroliue
IWIMHAPUYECKON  MOBEPXHOCTH;  IWJIHUHAP;,  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMH: IMAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBAHME LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M MIIOMIAM  TOBEPXHOCTEH  TEI  BpalieHus,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAIICHHUS.

BBIYuciisiTh COOTHOMICHHUSI MEXIY TUIOMAASMU MMOBEPXHOCTEH W 00bEMaMu
IIOJOOHBIX TEI.



N3o00paxarh u3ydyaemble (QUrypbl OT PYKHM M C HPUMEHEHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbInonHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢Guryp: Bu cBepxy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEN BPALLECHUS.

W3BnekaTb, MHTEPHIPETHPOBATH M NPeoOpa3oBbIBaTh HHPOPMALHIO O
OPOCTPAHCTBEHHBIX FEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInONHATE JIEUCTBHUSA CHOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHSI BEKTOpa Ha YUCII0, O0bSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IprMeHsTh IpaBWIIO NAapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrol MEXKIY
BEKTOPAMHU, CKAISIPHOE NPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOEC IPOU3BEACHUE, pACKIAAbIBATE BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOpPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTe reoMerpuueckue (aKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIAraIliuX HECKOJIbKO 1IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

Pemrate mpocreimne reoMeTpuyecKue 3a1a4d HA NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemare 3azayn Ha J10Ka3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLUCHUM W
HaXOXKJIEHUE T€OMETPUYECKUX BEIMYUH MO 00pa3laM WK aaropuTMaM, NPUMEHss
U3BECTHBIC METO/BI IIPU PELLIEHUHU CTAHAAPTHBIX MaTEMATUYECKUX 3a7ay.

[IpumeHaTs mpocTedMe OpPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a1au.

[IprBOoaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKA3HU, paclO3HaBaTh NPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIprMeHATh MOMYyYEHHBIE 3HAHMS Ha IPAKTUKE: aHAJIU3UPOBATH pEajbHbIE
CUTyallud W IPUMEHATb HM3YYEHHBIC IIOHATHA B IIPOLECCE IIOMCKA PELICHUS
MaTEeMaTUYECKH C(HOPMYTUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh pPEAJbHBIE
CATyallud Ha A3BIKE TIEOMETPUM, MCCIEA0BATh IIOCTPOEHHBIE MOIEIA C
UCIOJIb30BAaHUEM I'€OMETPUUECKUX MTOHITUH U TEOpeM, ammapara ajreOpsl; pemarb
IIPAKTUYECKUE 3aa4U, CBA3AHHbBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHUH.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasnsbie | IlpakTHyeckue
n/n NporpaMMbl Bcero o0pa3oBaTesibHbIE
padoThbI padoTsbI
pecypchbl
1 BBenenue B ctepeoMeTpuio 10 0 0
) [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1 0
[MTapannenbHOCTB MPSIMBIX U TFIOCKOCTEH
3 HepneHz[mimepHocn) NPSMBIX 1 12 0 0
IUIOCKOCTEH
4 VYTibl MEXKAY IPSMBIMU U INIOCKOCTSMHU 10 1 0
5 MHororpaHHUKH 11 1 0
6 OOBEMBI MHOTOTPaHHHUKOB 9 1 0
7 IloBTOpEHME: cCeueHus], paCCTOSHUS U YIJIbI 4 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHBIE

HaumeHoBaHue pa3iesioB H TeM nu(ppoBbIe
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )

NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIC

padoTbI padoThI
pecypchbl

Tena BpamieHus 12 0 0

OOBEMBI TET 5 1 0

BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 0

[ToBTOpEeHME, 00600IIEHNE, 7 1 0

CHUCTEMaTH3alusl 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHble
padoTsbI

IIpakTH4eckne
padoThbI

DJIeKTPOHHbIE
uudposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHATHUSL CTEPEOMETPUHN: TOUKA,
npsiMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBuna
n300paKeHMs Ha PUCYHKaX: N300pakeHUs
TUTOCKOCTEH, TapajlIeIbHBIX MPSMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

IlonsTus: MEepeCCKaroIureCs IMI0CKOCTH,
MNepeceKarommecs npsaMas U IiI0CKOCTb

TlonsTus: MEPECCKAOIMMECH IMIO0CKOCTH,
NnepeceKaromumecs npsamas 1 rmioCKOCTb

3HAKOMCTBO C MHOI'OT' PAaHHUKAMU,
I/1306pa)KeHI/IC MHOT'OI'PAHHHUKOB Ha
PUCYHKAX, Ha IPOCKINOHHBIX YCPTCIKAX

HauanbpHble cBeieHus 0 Kyoe U nupamu/ie,
uXx pa3BEépTku U Moaenu. CeueHust
MHOI'OI'DAHHUKOB

HauanbpHble cBeieHUs 0 KyOe U mupamu/ie,
ux pa3BEépTKU U Mojenu. CeueHust
MHOTOI'PaHHUKOB

[ousiTe 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
CTEpEOMETPUH: AaKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX




ITonstre 00 aKCHOMAaTHYECKOM IMOCTPOCHUHN
CTEPCOMETPUHN: AKCUOMBI CTCPECOMECTPHUU U
CJIICACTBHUA U3 HUX

[TonsaTue 006 aKkCHOMaTHYCCKOM MMOCTPOCHUN
CTCPCOMECTPHUH: AKCHUOMBI CTCPCOMCTPHUH U
CJICACTBHUA U3 HUX

10

[lonsiTe 06 akCMOMaTUYECKOM [TOCTPOCHUU
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U
CJIEACTBUSA U3 HUX

11

Bsaumnoe pacnonoxeHue npsiMpIx B
IIPOCTPAHCTBE: NIEpeceKaroecs,
napajuieJbHbIe U CKPEIIUBAIOLIUECS MTPSIMBbIE

12

[TapannenbsHOCTH NPAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE: MapaJUICIIbHbIC NIPSMBIE B
MPOCTPAHCTBE; MAPATIIETBHOCTh TPEX
IPSAMBIX

13

[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN B
npoctpaHncTse: [lapanienbHOCTb MPSIMON U
IUIOCKOCTH

14

Ve ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

Yrois Mexay NpsAMBIMU B IIPOCTPAHCTBE

16

VYron MEXKAY NPSAMBIMHA B IIPOCTPAHCTBE

17

[lapannenbHOCTh MIIOCKOCTEH:
napajuiesbHble II0CKOCTH

18

CaolicTBa napajuleIbHBIX MIOCKOCTEN

19

[IpocTeiimme npocTpaHCcTBEHHBIE (GUTYPHI HA
IUIOCKOCTH: TETPadIp, KyO, napaliiesienumnes

20

IToctpoenue ceuenuit




21

[TocTpoenue ceueHui

KonTponbras padora o teme "[Ipsimbie

22 IJIOCKOCTH B mpocTpaHcTre. [lapannensHocTb
IPSIMBIX U INIOCKOCTEMN"

93 [lepnieHAUKYIAPHOCTH MPSIMOM U IJIOCKOCTH:
NEePIEeHIUKYISPHbIE IPSIMbIE B IPOCTPAHCTBE

24 [IpsMble mapasuienabHbIe U
NEPIEHIUKYIISIPHBIE K IIIOCKOCTH

o5 I[IpsiMble napanenbHble U
HEePHEHNKYJIISIPHBIE K IUIOCKOCTH

26 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMOU U
IUIOCKOCTH

97 [Tpu3Hak neprneHAnKyISpHOCTH IPAMOM 1
IUIOCKOCTH

28 Teopema o0 psiMOi IEPIIEHANKYIISIPHOU
IUIOCKOCTH

29 TeopeMa o npsiMOii ePHEHANKYISIPHON
IUIOCKOCTH

30 Teopema o0 IpsiMOii IEPIIEHAUKYIISIPHOU
IUIOCKOCTH
[lepneHIuKyIsp U HAKJIOHHbIE: PACCTOSIHUE

31 OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHUE OT
IPSIMOM J10 IIJIOCKOCTH
[lepnenauKynsip ¥ HAKJIOHHBIE: PACCTOSHUE

32 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
HpSMOM 10 MIIOCKOCTH

33 [lepnieHauKynsip ¥ HAKJIIOHHBIE: PACCTOSTHUE

OT TOYKH 0 INIOCKOCTHU, paACCTOSAHHUEC OT




HpﬂMOfI J0 IINIOCKOCTH

34

[leprieHAMKYTSIp ¥ HAKIOHHBIE: PACCTOSTHUE
OT TOYKH J0 IUIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIOCKOCTH

35

VYTIIbl B IPOCTPAHCTBE: YTOJI MEXAY IPSIMOU
U TIOCKOCTBIO

36

JIByrpaHHBIN yroJl, JMHEHHBIA yrOjl
JBYTPAHHOI'O yriia

37

JIByrpaHHBIN yToJ, JMHEHHBINA YOI
JBYTPAHHOT'O yIia

38

[leprieHAMKYASAPHOCTD IUIOCKOCTEMN: TPU3HAK
MEPIECHAUKYISIPHOCTH ABYX INIOCKOCTEN

39

[leprieH IUKYIAPHOCTD TIOCKOCTEH: MPU3HAK
NEPIEeHIUKYISIPHOCTHU JABYX IIOCKOCTEH

40

[leprieHAMKYISAPHOCTD IIOCKOCTEMN: TPU3HAK
MEPIECHAUKYISIPHOCTH ABYX IUIOCKOCTEN

41
42

Teopema o TpEX mepreHANKYIIpax

Teopema o TpEX meprneHAnKyIIpax

43

Teopema 0 TpEX nMEepHnEeHANKYIIAPAX

44

KonTtponbHas paboTa o remam
"TlepneHqUKyYISIPHOCTD NPSMBIX U
wiockocTe" ¥ "YTIbel Mexay IpsIMbIMU U
IIOCKOCTSIMU"

45

[TonsiTHEe MHOTOIPAaHHUKA, OCHOBHbBIE
3JIEeMEHTHI MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA
MHOTOT'paHHHUKA

46

[Ipusma: n-yronpHas npusMa; rpaHu 1




OCHOBAHUA IIPU3MBI; IIPsIMasi U HaKJIIOHHAas
pU3MBbL; OOKOBAsI U MOJIHAS TOBEPXHOCTh
IIPU3MBI

47

[Tapamenenumnen, IpAMOYTOJIbHBIN
napajuleJICIUIe] U €ro CBOUCTBA

48

[Impamupa: N-yrojapHas NUpaMuIa, TPaHy U
OCHOBaHUE MUPaMU/Ibl; OOKOBaAsl U MOJIHAS
MOBEPXHOCTh TMPAMU/IbL; TPaBUIIbHAS U
yceuéHHasi nupaMua

49

[IpaBusibHBIE MHOIOI'PAHHUKH: TOHATHE
MPAaBUJIBHOTO MHOTOIPAHHUKA; PAaBUIIbHAS
pu3Ma U NpaBUiIbHAS THPaMUIA;
npaBUiIbHAS TPEYrojbHAas MUpaMuaa U
NpaBUIBbHBINA TETpa’Ip; KyO

50

[IpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadAp, JOACKAIAP U
HKOCadIp.

o1

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEJIHO TOYKH, IPSIMOM, TNIOCKOCTH.
DneMeHTbl CAMMETPUH B TUpaMuax,
napajulesienumne1ax, NpaBUIbHbBIX
MHOTOTpaHHUKAX

52

Beranciienue 371eMEHTOB MHOTOTPAaHHHKOB:
pé6pa, TuaroHanu, yribl

53

[Tnomans 60KOBOM MOBEPXHOCTH U MOJTHOM
IMOBCPXHOCTHU HpHMOI\/'I MMPU3MBI, IJIOAAb
OCHOBaHMIi, TeOpeMa 0 OOKOBOI
HOBEPXHOCTH MPSIMOM MTPU3MBI




[Tnomaas GOKOBOM MOBEPXHOCTH H
MOBEPXHOCTH MTPABUIILHOW MUPAMHU/IBI,

54 - 1 0 0
TeopeMa O IJIOMIA N OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPAMUIBI
55 'I'<OHTpOJ'ILHa}I pabota 1o Teme 1 1 0
MuororpanHuku"
56 [onsite 06 00BEME 1 0 0
57 O0BéM UpamMuIbI 1 0 0
58 O0BEM TUpaMUIbI 1 0 0
59 O0BEM UpamMuIbI 1 0 0
60 O0BEM UpamMuIbI 1 0 0
61 O0BEM npu3MbI 1 0 0
62 O0BEM IPU3MBI 1 0 0
63 OO0BEM TPU3MBI 1 0 0
64 Kontponbnas padota no teme "O0bEMBI 1 1 0
MHOTOIPaHHUKOB"
[ToBTOpeHme, 0600MIeHNE CUCTeMAaTH3AITNS
65 3Hanmid. [locTpoenue ceueHuii B 1 0 0
MHOTOTPaHHHUKE
[ToBTOpEeHME, 000OIIEHNE CUCTEMATU3AITHSI
3HaHUW. BeluncieHNEe pacCTOSHUN: MEXIY
66 JIBYMSI TOYKaMH, OT TOYKH JI0 MIPSIMOH, OT 1 0 0
TOYKH JI0 TFIOCKOCTH, MEXKIY
CKPEIIMBAOIIUMHUCS MIPSIMBIMH
67 HroroBasi KoHTpoIbHAS paboTa 1 1 0
[ToBTOpeHue, 06001IEHNE CUCTEMAaTH3AITUS
68 3HaHW#. Berauciienue yrios: MexXy 1 0 0

CKPCHIMBAOIIUMUCS ITPAMBIMHA, MCIKAY




IPSIMOY U TJIOCKOCTBIO, IBYTPaHHBIX YTJIOB,

YTIIOB MEXIY TIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHTpoibHbIe
padoTbI

IIpakTH4eckue
padoThI

JIEKTPOHHBIE
uudposBbIe
o0pa3oBaTejibHbIE

pecypcbl

Cdepa u map: meHTp, paanyc, TMamMeTp;
IUIOMIA/Ib TOBEPXHOCTH Chephl

B3aumnoe pacronoxxenue chepsl u
IUIOCKOCTH; KacaTesIbHas MII0CKOCTh K

cthepe; iomaas cheps

N3o6pakenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[Hununapuyueckasi MOBEPXHOCTb,
o0pa3ymolre WINHIPUIECKON
MMOBEPXHOCTHU, OCh IIJINHIPUIECCKOM
MMOBEPXHOCTHU

[Hununnp: ocHoBaHUS 1 OOKOBast
MIOBEPXHOCTh, 00pa3yomas ¥ 0Ch; IUIOIIA b
OOKOBOM U MOJTHOW TTOBEPXHOCTH

N300pakeHne UIHMHIPA HA THIOCKOCTH.
Pa3Béprka nununapa. CeyeHuss HUIMHIPA
(JI0CKOCTHI0, apaIeIbHOW WIIN
NEePIEeHAUKYJIIPHON OCH LIMIMHAPA)

Konnueckas noBepXxHOCTh, 00pa3yroniye
KOHHUYECKOU MOBEPXHOCTU, OCh M BEPILIMHA
KOHHUYECKOU MOBEPXHOCTH

KOHyCZ OCHOBAaHHUC U BCpHIIMHA,




o0pa3yromas 1 ock; oAb O0KOBOH U
ITOJIHOW ITOBEPXHOCTH

Yced€HHBIN KOHYC: 00pa3yIoIie 1 BHICOTA,

o OCHOBaHHUS U OOKOBast MOBEPXHOCTh
N300pakeHre KOHyca Ha INIOCKOCTH.

10 PasBépTra konyca. CeueHust KOHyca
(TIII0CKOCTHIO, TApaJUICITBHON OCHOBAHHIO, U
TUIOCKOCTBIO, IIPOXOAIIEH Yepe3 BepIINHY)

11 KomOuHnanus ten BpameHus u
MHOTI'OI'PaHHUKOB
MHororpaHHHK, ONUCaHHBIN OKOJIO chepbl;

12 cdepa, BIMCaHHAsS B MHOT'OI'PaHHUK WJIH B
TEJIO BpaIlEeHUs

13 [Tonstue 06 00bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TeN

14 O0BéM uIMHIIpa, KOHYyCa

15 O0BEéM mapa u momags chepsl
[TomoGHBIC TENa B TPOCTPAHCTBE.

16 CooTHoIlIEeHUsI MEX Y IIOIAASIMU
MOBEPXHOCTEH, 00BEMaMU MMOTOOHBIX TET

17 Konrtponbnas padora no temam "Tena
BpanieHus" u "O0beMbl Ten"

18 BekTop Ha IIIOCKOCTH ¥ B IPOCTPAHCTBE

19 CroeHne ¥ BEIYUTaHNE BEKTOPOB

20 YMHO)K€EHUE BEKTOpa Ha YNCIIO0
Paznoxenue Bektopa 1o Tpém

21 HEKOMIUIaHApHBIM BekTopaMm. lIpaBuiio

napauieJCruicaa




22

Pemenue 3ana4, CBA3aHHBIX C
MIPUMEHEHHUEM TNIPABUII JEHUCTBUH C
BEKTOPaMHU

23

[IpsimoyronbHas cucteMa KOOpIUHAT B
npoctpancTBe. KoopauHaThl BEKTOpA.
[Ipocreiinve 3a7a4n B KOOpIUHATAX

24

VYron mexnay Bekropamu. CkansipHOE
MIPOU3BEJICHUE BEKTOPOB

25

Brruncienue YIJI0B MCKAY IPAMBIMHA U
IIJIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIN METOI ITPU
PELIEHUU TEOMETPUUYECKHX 3a1ad

27

28

Kontponbhas padota o teme "BekTopsl u
KOOpJMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 00600IICHNE U
cucreMaTH3anus 3HaHui. OCHOBHBIE
burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpenue, 0600mIeHNE U
cucreMaTH3anus 3HaHui. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpenwue, 0600mIEeHNE U
cUcTeEMAaTH3alus 3HaHUH. 3agaun
TUTAHAMETPUHU B METOJIBI X PEIICHUS

31

[ToBTOpeHue, 06001IeHNE U
cUCcTeMaTH3alys 3HaHu|. 3agaun
TUTAHUMETPUHU B METOJIBI X PEIICHUS




[ToBTOpeHmE, 0600IIEHNE U

32 cucreMaTu3anus 3HaHu. OCHOBHEIS 1
¢burypsl, GpaxTsl, TEOPEMBI Kypca
CTepeOMETpUU

33 Hroroas koHTposbHAs paboTa 1

34 [ToBTOpenue, 0600IIEHNE U 1
cHUCTeMaTH3aIis 3HAHHUI

OBIIEE KOJIMYECTBO HACOB I10 ITIPOTPAMME 34




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremaruka: anre6pa 1 Hayajza MaTEMaTUYECKOT0 aHAJIU3a, T€OMETPHS.
I'eomerpus, 10-11 knaccewl/ Atanacss JI.C., byry3oB B.®., Kagomies C.b. u
npyrue, AkumonepHoe oduectBo «M3narensctBo «lIpocBenieHue»
METOANYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

MaremaTuka: anredpa 1 Hayalla MaTeMaTHYECKOr0 aHallu3a, T€OMETPHUSI.
I'eomerpus, 10-11 xknaccel/ Atanacsin JI.C., byry3os B.®., Kanomies C.b. u

npyrue, AxkimonepHoe oomiectBo «M3narensctBo «lIpocBemnienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://fipi.ru/






