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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 CTAaHAApTa CPEIHET0 OOIIEro 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, TPEIBABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIMHA POCCHMCKOr0 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMH OCHOBY JIJIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOT'O Pa3BUTHS
JUYHOCTH 00YYaIOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCT, yd4eOHOTO Kypca TEeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsi OO0YCIOBIIEHA NPAKTHUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyYEeHHS T€OMETPUU B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpOBaHUS (YHKIMOHATHLHON MaTeMaTHIeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYrUX y4eOHBIX JUCIMIUIMH. Pa3BUTHE y 00yUaromuxcs
NPaBHIBHBIX TPEJCTABICHUNA O CYIIHOCTH WM IPOUCXOXKICHHH T'€OMETPHUYECKHX
aOCTpaKIii, COOTHONICHUH PEATBHOTO0 W HWIACATHHOTO, XapakTepe OTPaAKEHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
TCOMETPUHU B CUCTEME HayK M POJIM MaTEMaTHUECKOI0 MOJICTUPOBAHUS B HAYYHOM
NIO3HAHWH U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO HAYYHOT'O MHPOBO33PCHHSI
yUaluxcs, a TakKKe KadeCTB MBIIUICHHs, HEOOXOMUMBIX IS aJanTaiud B
COBPEMEHHOM OOIIIECTBE.

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

Jlorndyeckoe MbIIuieHUEe, (GOPMHUPYEMOE TPH HM3YYCHHH OO0YYarOIIMMHUCS
NOHATUHWHBIX OCHOB T€OMETPHUHU U TIOCTPOCHUH IIETIOYKHU JIOTHUECKUX YTBEP)KICHUH
B XOJE pEHICHUS TeOMETPUYECKUX 3a/ad, YMEHUE BBIIBUTATh U OMPOBEPTaTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JACSATENbHOCTH 4YenmoBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COIHAIBbHOTO ObITHs, (opma
OTPaXEHUSI OKPYKAIOIIETO MHPA, YCJIOBHE YCIICITHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusl  JIEUCTBUTEIBHOCTH.  OrnepupoBaHUE  MPOCTPAHCTBCHHBIMU
oOpazamMu OOBEIWHSAET pa3Hble BUABI yU4EOHOM U TPYIOBOM NESITETBLHOCTH,



SBIIICTCS OJHMM W3 MPO(PECCHOHATBHO BaXKHBIX KAdeCTB, MOITOMY aKTyaJbHa
3amaya (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 0a30BOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHenU(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCTICITHOTO MPOAODKEHNs 00pa30oBaHMsI
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 oOpa3om, oOyuaromuecs 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, €Clid B JajJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHUYECKHX
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 (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOUH

KYJIBTYpPbI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (dopMupOBaHHME TPEICTABICHUS O MHOTOTPAaHHUKAX M Telax BpalleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEINSX, MO3BOJSIONUX OMHUCHIBATD
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHHS pACIO3HABATh Ha 4YepTekKaxX, MOAEIAX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJAJCHUE METOJAMH DEIICHUS 3a/lay Ha MOCTPOCHHS Ha M300paKEHUAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHHEe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

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

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



e (opmMupoBaHue (GyHKIMOHATBHON I'PaMOTHOCTH, pelieBaHTHOM
rE€OMETPUU: YMEHHE paclo3HaBaTh NPOSBICHUS TIE€OMETPHUUECKHUX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEW B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPH H3YyYEHUU IPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh HUX Ha S3bIKE
reOMETPUHU U CO3[1aBaTh FEOMETPUUECKHE MOEIU, IPUMEHSITh OCBOSHHBIN
reOMETPUYECKUI anmapaTr Uid pPElIeHUs MPaKTUKO-OPHUEHTHPOBAHHBIX
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 OIpeleIEHHBIM 00pa3oM OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOIO
MBILLUIEHUS, CTUMYJIMPYET NPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipenmourenue oTAAETCSA HATISIAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, 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
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJa4y Ha  ONEpPHPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJasiAHOCTH, MBICJIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO CO/IEP KaHMUS.

OcHoBHBIE copepskarenbHble TUHUA Kypca «l'eomerpun» B 10-11 kimaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHKE JIOTHUECKUX YMEHUI
pacrpezenseTrcss He TOJbKO IO COJEp)KaTelIbHBbIM JIMHUSAM, HO M 1O TrojaaM
oOy4YeHHs Ha YPOBHE CPETHEro 001Iero 00pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECKUMHU
HNOHSTHUSIMU Y HaBBIKAMH OCYILECTBIISUIOCH MOCIIE0BATENbHO 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 uzyuenue reomerpun orBoauTcs 2 yaca B Hepemo B 10 knacce u 1 yac B
Heaemo B 11 kmacce, Bcero 3a nBa roga ooOydeHus - 102 yueOHbIX daca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

I[IpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC  TIOHATHS  CTEpEOMETpUU. Touka, TmpsiMas, 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: IAPAJUICNIBHBIE MpPsIMBIE B  IMPOCTPAHCTBE;
NAapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajieNnbHbIX  TuiockocTer. [Ipocrteifmne mnpocTpaHcTBeHHBbIE (UTYphl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMBIE MAPAJUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpeMa O NPSIMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSHUE
OT  TpsIMOM 10  IJIOCKOCTH,  TPOCKIUs  (GUTrypel  Ha  TUIOCKOCTb.
[lepneHaUKyISIPHOCTh  IJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYJIIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, 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
napajuleJIenane] U ero cpoucrsa. llupammpa: n-yronmpHas nupamuaa, TPaHH U
OCHOBaHUE MUPAMU/IbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yceu€éHHasg MNHpaMHIa. OJIEMEHTbl NOpu3Mbl W nupamMunbl. lIpaBusibHbIe
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOTOTPAHHUKA; ITPABUIIbHAS IIPU3Ma U
MpaBWIbHAs THPAMUIA; NpPABWIbHASA TPEYrOjdbHAS MNHUPAMUJA W MPABUIbHBIN
TeTpadsip; KyO. IlpenacraBieHne o MNpaBUIBHBIXMHOTOTPAHHUKAX: OKTadp,
nonexkasap v ukocasap. CeueHust 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 MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH MPaBWIBHOM MNUpPaMHU[BI,
TeopemMa O Iulomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mpoctpaHcTBe. (COOTHONIICHHS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

11 KIIACC

TeJsia BpameHus

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

Konunueckass moBepxXHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KoHyC: ocHOBaHuUE U BepIiliMHa, 00pa3yrolast
U OCh, IUIONAJAh OOKOBOW W TIOJTHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AUAMETP; IJIOIIAb MOBEPXHOCTU Cephl.
B3aumHoe pacrnionoxenue cdepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CepHl.

N300pakeHne Tea BpallleHHs Ha MIIOCKOCTH. Pa3BEépTka LMIMHIpPA U KOHYCA.

KoMOuHanuu Tenm BpallleHHss U MHOTOTPAaHHUKOB. MHOIOIpaHHUK,
ONMHCAHHBIA OKOJO cdepbl; cdepa, BIMCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpallCHUS.

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

IlonoOHbie Tena B mpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOMIAAsIMHU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

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

BekTopbl U KOOPAUHATHI B NPOCTPAHCTBE

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. IlpsamoyronbHas 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 PEUICHUN T€OMETPUYECKUX 3a/1ad.



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 WJIE€HAa POCCHICKOro OOIIEeCTBa, MPEJACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBJICHUH,
poLeyp TpakIaHCKOro oOIecTBa (BBIOOPBHI, OMNPOCHl U TMp.), YMEHHUEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSIMUA 1 HA3HAYCHHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTHYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
K MCMOJB30BAHUIO ITUX JIOCTIDKCHHM B JIPYrUX HayKax, TEXHOJIOTHAX, chepax
3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM IMPUMEHECHUEM JOCTHKECHUN HAYKU U JEATEIBHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOT'O BKJIA/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIEro.

JcTeTuyecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHUEM K MUPY, BKIIOYasg 3CTETUKY MaTEMATHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIE€KTaM Pa3JIMYHbIX BUI0B UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHUE 3HaHHS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pPOBOE MUTaHUE, COATIAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOM
NEATENbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
pa3nuuHbiM  chepamM  MpoecCHOHAIBHON  IEATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW WU €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur W peamu3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIaHBI;



TOTOBHOCTBIO W  CIOCOOHOCTbIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caMOOOpPa30BaHUI0 HAa TPOTSHKEHUW BCEU >KU3HHU; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOU HAIIPABJIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIIMSHUS
COLMAIIBHO-3KOHOMHUYECKUX IMPOLECCOB HA COCTOSIHUE ITPUPOAHOM U COLMATIBHOU
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 HAYYHOI'O NMO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HAyKd Kak cQepbl YelIOBEUeCKOW JeATeNbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISl PA3BUTUS LUBWIN3ALWA;, 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 Y4eOHOTO Mpeamera
«Marematuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLICBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yIAMUSHLIMU OeUCTNEUIMU.

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

Ba3oBbiesiornueckueaeicTBUs:

e BBIABIIATh U XaPaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATUICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHUPOBATH
ONpeNesicHsl TOHATHUW; YCTaHABJIMBATH CYIICCTBCHHBIH  TpH3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAJTH3A;

e BOCIPUHUMATH, (HOPMYyJHpPOBaTH U  MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEpIUTENbHBIE U OTPHUIIATENbHBIE, €IMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeunss B (aKTaxX, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX;



npenjiaraTb ~ KpUTEpPUM  JJI1  BBISBICHMS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

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

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPAKAEHUN (MpSAMbIE U OT MPOTUBHOIO), BHICTPAaUBaTh apryMEHTAIUIO,
MPUBOIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHHS Y BBIBOJIbI;

e BbIOMpaTH CHOCOO pemnieHust yd4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

Bba3oBbiencciiefoBarenbcKkueieicTBUA:

e HCIOJIB30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIemMYy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, SBJIECHHS, MpOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMH, SBJIICHUSMH, MTPOLIECCAMU;

e CaMOCTOSITENIBHO ()OPMYITUPOBATH OOOOIICHHS U BBHIBOBI IO pe3yibTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e TMPOTHO3UPOBATh BO3MOKHOE pPA3BUTHE MPOLIECCA, a TAKKE BbIIBUTATH
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

e BBIABIATH JACPUITUTH HHPOPMAIINH, JTAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BONPOC U JJIs PEIICHUS 3aa4H;

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

e CTPYKTYpUPOBaTh MH(POPMAIIMIO, IPEJICTABIATh €€ B Pa3IUYHbIX (OpMax,
WUTIOCTPUPOBATh Tpaduyuecky;

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

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAOUJUXCAL.

OO0menune:



BOCHIPUHUMATh UM  (QOPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU M LIETSIMU OOILIEHHUS; ICHO, TOYHO, IPAMOTHO BbIpa)aTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NHCbMEHHBIX TEKCTax, J1aBaTh IOSICHEHUS IO
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysbTaT;

B X0J1e 00CY XK E€HUS 3a/1aBaTh BONPOCHI IO CYHIECTBY 00CYK/1aeMOM 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 HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS;
NPEACTABIATh  pPE3yJabTaTbl  pEIIEHHs  3a7a4d,  SKCIEPUMEHTAa,
UCCIIEJIOBAHMSA,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3aJ1ay MPE3eHTALMU U OCOOCHHOCTEN ayIuTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIIOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM |
WHANBUYyaTHON paOOThI MPY PEIICHUH YIEOHBIX 3a1a4; MPUHUMATH I1eJTh
COBMECTHOU JESTEIbHOCTH, IUIAHUPOBATh OPraHU3aIdi0 COBMECTHOMN
paboThI, pacrpenensaTh BUAbl paboT, J0roBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax padboThl (00CYyKIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» M 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.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

G opmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a7a49H, BRIOUPATh CTIOCO0 perieHus
C Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIIAJCTh HAaBBIKAMHU TIO3HABAaTEIbHOW pedaekcun KaKk OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCO0AMHM  CaMOINPOBEPKH, CAMOKOHTPOJISI Ipoiiecca U
pe3yJibTaTa pelIeHUsI MATEMaTUYECKOU 3a/1a4u;

MPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENbCTB, JaHHBIX, HAMJICHHBIX OMIMOOK, BHISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIW M YCIOBUAM, OOBICHATH
IIPUYMHBI JOCTUXKEHUSI WIM HEAOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUSAMHU: TOUKA, OPsIMasi, MJIOCKOCTb.

[IpUMeHSTh aKCHOMBI CTEPEOMETPUU M CJEACTBUSI U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUSIMU: MAPAILIEIBHOCTD U MEPIEHANKYISPHOCTD MPSMBIX
Y IUIOCKOCTEMN.

KnaccuduimpoBaTe B3aMMHOE pPACHOJIOKEHHE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA Yroj, TpaHW ABYTPAHHOTO Yrija,
pedpo ABYrpaHHOTO yria; JMHEHHBIM Yrojl ABYTPAHHOTO yria; TpajaycHas Mepa
JIBYTPAHHOTO yIJa.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHHUK, BBINYKJIBIA W HEBBITYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHI MHOT'OTpaHHUKA, MPABUIBHBIN MHOTOTPaHHUK.

Pacmo3naBaTh OCHOBHBIE BHABl MHOTOTPAHHHMKOB (MMHpaMuja; TpHU3Ma,
OPSIMOYTOJIbHBIN MapauiesienuIesl, Kyo).

KnaccupunmpoBarh ~ MHOTOIpaHHUKH,  BbIOMpas ~ OCHOBaHHUS IS
kinaccupukanuu (BBINYKJIbIE W HEBBIMYKIbIE MHOTOIPAHHHUKH; MPABUIbHBIE
MHOT'OIPaHHUKU; MPSMbIEC U HAKJIOHHBIE MPU3MBI, TapaJUIeICIUIe/Ibl ).

OnepupoBath MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEYEHUE MHOTOI'PaHHUKOB.

OOBACHATH MPUHIIUIBI TOCTPOEHUS CEUEHUH, UCTIOIb3YSl METO/I CIE0B.

Ctpouth ceyeHUsT MHOTOIPAHHUKOB METOJOM  CII€JOB, BBITIOJHSTH
(BBIHOCHBIC) TUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BU
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BETMYUH MO 00pa3liaM WiH
aNropuTMaM, NPHUMEHSS W3BECTHbIC AHAIUTUYECKHE METOAbl MPH PEIICHUU
CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1ad HAa BBIYUCIICHHE PACCTOSIHUUA MEXIY IBYMS
TOYKaMHM, OT TOYKM JIO TPSMOM, OT TOYKH [JO TIUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS MPSMbBIMHU.

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUIECKUX BETUYMH MO 00pasiam WiH
aIropuTMaM, NPUMEHSS U3BECTHHIC AHAIMTUYECKUE METO/Abl MPHU PEIICHUU
CTaHAAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCIECHHE YIJIOB  MEXIY
CKPEIIMBAIOIIMMUCS ~TPSIMBIMH, MEXKIY TPSIMOM H TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.



Boruncnsats 00bEMBI U TUIOIIAAM MOBEPXHOCTEH MHOIOTpaHHUKOB (TIpH3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMyI; BBIYHUCIATH COOTHOLICHHUS MEXIY
IUIOIAIIMU TIOBEPXHOCTEHN, 00bEMaMU OJJOOHBIX MHOTOTPAHHHUKOB.

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

W3Bnekatrb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOPMALUIO O
OPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, MpeACTaBICHHYIO Ha YepTexkax U
PUCYHKAaX.

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

[IpumeHaTs mpocTediMe OPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBoaUTE NpUMEpPBl MATEMATHUYECKHUX 3aKOHOMEPHOCTEM B INPUPOAE U
YKU3HU, pPacliO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATE MOMYyYEHHBIE 3HAHMS HA IPAKTHKE: AHAIU3UPOBATH PEAIbHBIE
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUyecku CcGOpPMYyJIHPOBAHHON MpoOJIeMbl, MOJEIUPOBAaTh peabHbIE
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHITHI U TEOpEM, anmnapara aaredpbl; pemarhb
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.

11 KVIACC

OnepupoBaTh MNOHATUSIMHU: LUIMHIPUYECKAsT TMOBEPXHOCTh, O0Opasyroliue
IWIMHAPUYECKON  MOBEPXHOCTH;  IWJIHUHAP;,  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHHIECKON TOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: MAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBAHME LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh TOHATUSMH: MHOTOTPAaHHUK, BIHMCAHHBIH B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TeENO
BpAIICHHUS.

BBIYuciisiTh COOTHOMICHUSI MEXIY TUIOMIAASMU MMOBEPXHOCTEH W 00BbEMaMu
IIOJOOHBIX TEI.



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

BbInonaHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
¢Guryp: Bug cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEN BPALLECHUS.

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

OneprpoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE IEUCTBUSA CIOXKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHSI BEKTOpa Ha YUCII0, O0bSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IprMeHsTh IpaBWIIO NIapaJUIECICIIAIIEAA.

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

Haxoaute cymMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOEC IIPOU3BEACHUE, pACKIaAbIBATL 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 3amayn Ha [10Ka3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLICHUW W
HaXOXKJIEHUE T€OMETPUYECKUX BEIMYUH MO 00pa3laM WK aaropuTMaM, NPUMEHss
U3BECTHBIC METO/BI IIPU PELLICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3a1a4.

[IpumenaTs mpocTediMe OpPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a1au.

[IprBOoaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PacllO3HAaBaTh NPOSBIECHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIprMeHATh IMOMYyYEHHBIE 3HAHMUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIC IIOHATHA B IIPOLECCE IIOMCKA PELICHUS
MaTEeMaTUYECKH C(HOPMYTUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh pPEAJbHBIE
CUTyallud Ha A3BIKE TIEOMETPUHM, MCCIEAO0BATH IIOCTPOEHHBIE MOIEIU C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITUI U T€OpeM, arnmapara aareopsl; pelaTh
[IPAaKTUYECKUE 3aa4U, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHUH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KoanyecTBoyacoB JIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
/0 | TeMIPOrpaMmbl Bcero Kourpoabubiepadorsl | IIpakTHuecKkuepadoTh (wnposrre)
o0pa3oBaTe/ibHbIEPECYPCHI
bu6mmoreka [JOK
L Beexertite  crepeomeTpiio 10 https://m.edso:)_.l ru/1c209e37
[IpsiMbIE U TUIOCKOCTHU B
5 MIPOCTPAHCTBE. 12 1 bu6mmoreka [JOK
[TapaniaenbHOCTHIPAMBIX U https://m.edso0.ru/1c209e37
MJIOCKOCTEM
3 [IepneH UKy IAPHOCTBIPAMBIX U 12 bubmuoreka [IOK
TIJIOCKOCTE M https://m.edsoo0.ru/1c209e37
4 VYribl MeXAY OPSIMBIMU 1 10 1 bubnuorexa LIOK
IJIOCKOCTSIMU https://m.edso0.ru/1c209e37
bu6nmoreka [IOK
> Muororpariitin 1 ! https://m.edSO(])_.[ ru/1c209e37
N bubmuotexa [JOK
0 OOBEMEIMHOrOTPRHHHIOB o 1 https://m.edso:)_.[ ru/1c209e37
7 [ToBTOpEHUE: ceuenus, 4 1 bu6nuoreka [IOK
pPacCTOSIHUSA U YTJIbI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

KoauuecrBouacos JJIeKTPOHHbIE

Ne HaumeHoBaHuepa3esoB u (L poBbic)

n/m TEeMIIPOrpaMMBbI Bcero Koutpoabubiepaborsl | [IpakTnueckuepadoTbl P
o0pa3oBaTe/IbHbIEPeCyPChl
bubmuorexa [JOK

. Tenappaterus 12 https://m.edsoo.ru/1c209e37
. bu6mmoreka [JOK
2 OOBEMbITEn > ! https://m.edsoo0.ru/1c209e37
Bekrops!l 1 KOOpAUHATEI B bubmuoreka [IOK
3 10 1
MPOCTPAHCTBE https://m.edsoo0.ru/1c209e37
4 [ToBTOpenue, o600IIEHNE, 7 1 bu6mmoreka [IOK
CHCTEMaTHU3aALUA3HAHUI https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne

n/
n

Temaypoka

KoanuecrBouacos

Bce
ro

KonTpoabHbiep
a0doThI

IIpakTH4eckuep
a0oThbI

Jaranzyu
eHusl

JIeKTPOHHbIeHU(POBHICOOPa3oBaTEI
bHbIEPeCYpChI

OCHOBHBIEC TTOHATHUS
CTepEeOMETPHUH: TOUKa,
npsiMasi, TNIOCKOCTb,
npoctpanctBo. [IpaBuiia
M300paKeHUs HA
PUCYHKAX: N300paKCHUS
ILIOCKOCTEI,
napajuIebHBIX MPSMbBIX
(OTpE3KOB), CepeaUHBI
oTpe3Ka

3.09

but6mmoreka [IOK
https://m.edsoo.ru/aecc77cd

IlonsTus:
IepeceKaronmecs
IUIOCKOCTH,
nepeceKarmecs npsmas
M TJIOCKOCTD

5.09

but6mmoreka [IOK
https://m.edsoo.ru/2d8a9c99

IlonsiTus:
NepeceKarnmecs
IUIOCKOCTH,
nepeceKarumecs npsmas
M TJIOCKOCTD

10.09

but6mmoreka [IOK
https://m.edsoo.ru/db685e73

3HaKOMCTBO C
MHOTOTpaHHUKAMH,

12.09

bubmmoreka [JOK
https://m.edsoo.ru/a63959ed



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed

n300pakeHNE
MHOTOTPaHHUKOB Ha
pUCYHKAX, Ha
MPOEKIIMOHHBIX YepTekKaX

HauanwsHbie cBeneHus o
KyOe U mupamMuie, ux
Pa3BEPTKU U MOJEIH.
CeueHNSIMHOTOTpaHHUKOB

17.09

bubnunorexa LIOK
https://m.edsoo.ru/b30dff38

HauanbHble cBeieHUs O
KyOe 1 mupaMuze, ux
Pa3BEPTKU U MOJIEIH.
CeueHUSIMHOTOTPaHHUKOB

19.09

bubmmoreka [JOK
https://m.edsoo.ru/3d8ffd32

ITonsitre 00
AKCHOMAaTHYECKOM
[MOCTPOCHHUH
CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPUU U
CIEICTBHS U3 HUX

24.09

bubaunorexa LIOK
https://m.edsoo.ru/Occ5c4fe

ITonsitre 00
aKCHMOMAaTHYECKOM
MMOCTPOCHUU
CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPUHN U
CIEJCTBHS U3 HUX

26.09

but6mmoreka [IOK
https://m.edso0.ru/239c8ch4

Ilonsarue 00
aKCHOMAaTHYECKOM
MIOCTPOCHUU
CTEPEOMETPHUH: AaKCHOMBI
CTEPEOMETPUHU U

1.10

bubnunorexa LIOK
https://m.edso0.ru/65c6b106



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106

CJIICACTBHUS U3 HUX

10

Ilonsarue 00
aKCHOMATHYECKOM
MIOCTPOCHUU
CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPUHN U
CJICACTBUA U3 HUX

3.10

butmmoreka [IOK
https://m.edsoo.ru/258fc245

11

B3anmHoe pacrnonoxenue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKaronmecs,
napasuiesibHble U
CKpEIMBAIOIINECS
IIpsIMBIE

8.10

bubmmoreka [JOK
https://m.edsoo.ru/1a2520f6

12

[TapaniensHOCTb MPSIMBIX
H IIJIOCKOCTEH B
MIPOCTPAHCTBE:
napasuiesibHbIC TIPSIMbIC B
MIPOCTPAHCTBE;
MapaieIbHOCTh TPEX
MIPSIMBIX

10.10

bubnunorexa LIOK
https://m.edsoo.ru/93ad36b3

13

[TapamtensHOCT IPSIMBIX
U IUIOCKOCTEN B
MIPOCTPAHCTBE:
[TapanneasHOCTH NPAMOIA
U IUIOCKOCTH

15.10

bubmuoreka [IOK
https://m.edsoo.ru/ee1d19b9

14

Yrisl ¢
COHANpPaBJICHHBIMUCTOPOH
amMu

17.10

bubnunorexa LIOK
https://m.edsoo.ru/9f4071b9

15

Yroa Mexnay npsiMbIMU B

22.10

but6mmoreka [IOK



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

MIPOCTPAHCTBE

https://m.edsoo.ru/fe733862

Yroa Mexay nNpsMbIMU B

bubmuoreka [JOK

16 24.10
IIPOCTPAHCTBE https://m.edso00.ru/2935a9a0
[MapaniensHOCTHIIIOCKOCT
17 it 211 bubnnoreka LIOK
' ' https://m.edso00.ru/2e18f255
napajuIeTbHBICTIIOCKOCTH
18 CaoiicTBanapaieIbHbIXIT 12.11 bu6mmoreka [IOK
JOCKOCTEN ' https://m.edso00.ru/e504d656
[Ipocretimue
MIPOCTPAaHCTBEHHBIC
19 (burypsl Ha MIIOCKOCTHU: 14.11 bubamorexa [OK
P ' ' https://m.eds00.ru/4a28dc02
TeTpa’ap, Kyo,
napasieNenumnen
butmmoreka [IOK
20 I 7 19.11
OCTPOCHHCCEHEHHI https://m.edsoo.ru/1d434d0f
bubnunorexa LIOK
21 1L i 21.11
OCTPOCHHECEHEHII https://m.edsoo.ru/ec26fe5d
Konrtponbnas pabora o
teme "[Ipsimbie u
IUIOCKOCTH B bub6nanorexa LIOK
22 26.11
IIPOCTPAHCTBE. https://m.edso00.ru/9a0a9e56
[TapauienbHOCTBIIPSIMBIX
U TI0CKOCTEN"
[TeprieHAMKYASIPHOCTH
93 MPSIMON U TIOCKOCTH: 5811 bu6nuorexa LIOK
HEPIICHINKYIISPHbIE ' https://m.edso0.ru/b19f6a5d
MpsiMbIe B IPOCTPAHCTBE
24 [IpsiMbIe mapasnienbHbIe U 3.12 bubmorexa LHOK

https://m.edsoo.ru/0ac11c95



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95

MePIEeHIUKYIISIPHBIC K
IJIOCKOCTH

[IpsimMble napainensHble U

bubnaunorexa LIOK

5.12
25 HEPHCHAMQIBIPHEIC & https://m.edsoo.ru/ba545966
IUIOCKOCTH
[IpuzHax Ex6 LOK
nOIMoOTEKA
2 10.12
° HepHeIiHHKyMpHOCTH https://m.edsoo.ru/f85bfc46
MPSIMOI U TUTOCKOCTH
IIpu3Hax
27 NEPIEHINKYIAPHOCTH 12.12 brbmrorexa HOK
P UH YILp ’ https://m.eds00.ru/79165d15
MPSIMOI U TUTOCKOCTH
Teopema o npsamoi
28 OEPIIEHIUKYIIPHON 17.12 bubnnorexa [IOK
PHEHAMKYTAD ' https://m.eds00.ru/635c5087
IUIOCKOCTH
Teopema o npsimoit
29 HEPIIEHAUKYIAPHON 19.12 Bubmrorexa [TOK
PHCHARKYTAD ' https://m.edsoo.ru/bd3745f8
IUIOCKOCTH
Teopema o npsimoit
30 MEPUEHINKYIIIPHON 24.12 bubnnorexa LIOK
PHCHIMKYJIAP ' https://m.eds00.ru/7d18834b
IUIOCKOCTH
Ilepnenguxynsp u
HAKJIOHHBIC: PACCTOSTHHE
31 OT TOYKH 0 IUIOCKOCTH 26.12 Bubmorexa [IOK
A Y ' https://m.edsoo.ru/33c477d3
paccTOsIHHE OT MPSIMOU 10
IUIOCKOCTH
[Nepniennukynsp u
32 HaKJIOHHBIC: PaCCTOSIHHE 9.01 bubmmorexa [OK

OT TOYKH OO0 IINIOCKOCTH,

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd

paccTosiHUE OT MPSIMOU 10
IJIOCKOCTH

[lepnenguxymnsap u
HAaKJIOHHBIC: PaCCTOSIHUE

bubnuoreka [JOK

33 OT TOYKH 10 IUIOCKOCTH 14.01
a L https://m.edsoo.ru/a5b7b8e3
pPaccTOsIHUE OT MPSIMOU 10
IUIOCKOCTH
Ilepnengukymnsap u
HAKJIOHHBIE: PACCTOSTHUE
34 OT TOYKH 10 INIOCKOCTH 16.01 brbmrorexa HOK
a L ' https://m.edsoo.ru/dbee22bc
pacCcTOsIHHE OT MPSIMOU 10
IUIOCKOCTH
VYTibl B IPOCTPAHCTBE:
35 0JI M€ psMOil U 21.01 brbmrorexa HOK
yr AY TP ' https://m.edso00.ru/6b61b2b4
IUIOCKOCTBIO
BYI'paHHBINA yTOI,
36 fI/IIZ;EIHHﬁ (}),Jl; 23.01 Bubmzorexa IIOK
yr ' https://m.edsoo.ru/5fa0b3ce
JBYTPAHHOTO yIiia
BYT'PaHHBIN yTOJI,
37 fm}ll;gmmﬁ (})IJI; 28.01 Bubmorexa [IOK
yr ' https://m.edsoo.ru/c7c777ed
JBYTPAHHOTO yTJIia
[eprieHIUKYJIAPHOCTD
38 IIJIOCKOCTEM: MpU3HAK 30.01 bubmmoreka [JOK
HEPIEHANKYIIAPHOCTH ' https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEM
[lepneHAUKYIISIPHOCTD
IJIOCKOCTEHN: MPU3HAK
39 p 4.0 bubmnoreka [JOK

MePIEHIUKYIISIPHOCTH
JIBYX TUIOCKOCTEH

https://m.edsoo.ru/ed9e2a8e



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e

[lepnieHIUKYIAPHOCTD
IIJIOCKOCTEM: MPU3HAK

bubmuoreka [JOK

40 6.02
MEPIICHANKYIISIPHOCTH https://m.edsoo.ru/ba75dc57
JIBYX TUIOCKOCTEN
41 Teopema o 11.02 bubnuotexa [JOK
TPEXTIEPIICHANKYIISIPax ' https://m.edsoo.ru/e4972cdc
42 Teopema o 13.02 bu6nuorexa [IOK
TPEXTEPIIEHIUKYIIAPAX ' https://m.edso00.ru/52188a7d
43 Teopema o 18.02 bubmumorexa [LIOK
TPEXIIEPIEH TUKYISAPAX ' https://m.eds00.ru/9f246736
KonTponbhas pabora no
TeMam
44 "IlepneHIUKYISIPHOCTD 20.02 bu6muoreka [IOK
MPSIMBIX U MJIOCKOCTER" 1 ' https://m.edsoo.ru/5b971ef3
"Vrisl Mexay NpsSMBIMU U
miockocTsaMu"
[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTpaHHHKA,
45 BBIITYKJIbIE U HEBBITYKJIbIE 25.02 bubmiorexa HOK
- y ' https://m.edso0.ru/2d24e873
MHOTOT'PaHHHKH;
pa3BEépTKa
MHOTOTpaHHUKA
[Ipusma: n-yronpHas
NpHU3Ma; TPaHH U
46 OCHOBaHUS IPU3MBI; 27.02 bu6muoreka [IOK

npsaMas 1 HaKJIOHHAsA
IIPpU3MBbI; OoKxoBas u
IMOJIHAA ITOBEPXHOCTDH

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad

IIPpU3MBbI

47

[Napamnenenunen,
IIPSIMOYTOJIBHBIN
HapajyIesICUNes U ero
CBOICTBa

4.03

butmmoreka [IOK
https://m.edsoo.ru/8a7be683

48

[Impamupaa: N-yronapHas
nUpaMuia, TpaHu U
OCHOBaHUE TTHUPAMHU/IBL;
OOKOBas U ITOJIHAS
MMOBEPXHOCTh MTUPAMH/IBI;
MIpaBWIbHAS U yceUEHHAS
nUpamMuIa

6.03

bubnunorexa LIOK
https://m.edsoo.ru/fblcd0a5

49

IIpaBunbHbBIE
MHOTOTPaHHUKU: TIOHATHE
IIPaBUJIBHOTO
MHOTOTpPaHHUKA;
IIpaBWJIbHAs [IPU3Ma U
IIpaBWJIbHAS TUPAMUJIA;
IIPaBWIbHAS TPEYTOJIbHAS
MUPAMM/IA U TIPABUIIbHBIN
TeTpa’ap; Kyo

11.03

bubnunorexa LIOK
https://m.edso0.ru/074c8865

50

IIpencrasnenue o
IIPaBUJIBHBIX
MHOTOTPaHHUKAX:
OKTa’Ip, JOAEKAAP U
HKOCa’Ip.

13.03

but6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

Cummetpus B
IIPOCTPAHCTBE:
CUMMETpPHSL OTHOCUTEIIBHO

18.03

bu6mmoreka [JOK
https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

TOYKH, MPSIMOIA,
TIJIOCKOCTH.
DnEeMEHTBICUMMETPUH B
MUpaMHJIaX,
napaseNenuneaax,
MPaBUIILHBIXMHOTOTPAaHHU
Kax

Briunciienne piieMeHTOB

R bubnaunorexa LIOK
52 MHOTOTPHHUKOB: pEOpa, 20.03 https://m.edso:)_.[ ru/6cdbecef
JIMaroHalv, yribl
ITnomans 6OKOBOK
IMOBEPXHOCTHU U MMOJTHON
IIOBEPXHOCTHU HPSMOK
53 MPU3MBI, TUIOLIAAb 3.04 Enbmiorexa HOK
. https://m.edso0.ru/37d84157
OCHOBaHWH, TeOpemMa 0O
OOKOBOI MMOBEPXHOCTU
MPSAMON MPU3MBbI
[Tnomaas 60KoBOM
MOBEPXHOCTHU U
MMOBEPXHOCTHU MPABUIBHOMN
o4 MApaMuU/bl, TEOpEMa O 8.04 bubmorera [JOK
. https://m.edso00.ru/5603e30b
IJI0IA I OOKOBOM
IIOBEPXHOCTU YCEUEHHOU
MUPaMU/IbI
55 Kontponbhas paboTa mo 10.04 bu6mmoteka [JOK
Teme "MHororpaHHuku" https://m.edso0.ru/a95f5c04
N bubmuoreka [IOK
o6 lorsrneobobnEme 1>.04 https://m.edso00.ru/7ad0020b
57 OO6BEMIIUPaMUIBI 17.04 but6mmoreka [IOK



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b

https://m.edsoo.ru/235171b3

" bubnuorexa [JOK
22.04
58 | Obvémmmpami! https://m.edsoo.ru/fA7dfefd
N butmoreka [IOK
24.04
59 OOnEMmupam LI https://m.edso0.ru/79¢10312
N bubnuoreka [JOK
29.04
60 ObnEmmIpamuL! https://m.edsoo.ru/2faadc3f
N but6mmoreka [IOK
6.05
61 OOLEMMpH3MEI https://m.eds00.ru/79853608
N bubmuoreka [JOK
8.05
62 OOLEMmpH3MEI https://m.edso0.ru/1e053890
N but6mmoreka [IOK
63 00 13.05
HEMIPHIMBT https://m.edsoo.ru/482d3f51
KonTponbHas padbora 1o Eu6 110K
noIMoTeKa
" S 15.05
64 Teme "O0nembl Y https://m.edsoo.ru/28a6573c
MHOTOTPaHHUKOB
[ToBTOpenwue, 0600IIEHNE
65 CHUCTEMaTH3alMs 3HAHUH. bubnuorexa [JOK
[TocTpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpenwue, 0600IIEHNE
CHCTEMAaTH3alMs 3HAHUH.
Beruncnenue paccTosHUN:
MEK BYMS TOUKAMHU,
A B . bubmnorexa [JOK
66 OT TOYKH 710 IPSIMOM, OT

TOYKH 0 IIJIOCKOCTH,
MEXKIY
CKPEILIUBAIOIIMMUCS
MIPSAMBIMU

https://m.edsoo.ru/f7792ba9



https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
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https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9

67

HtoroBasikoHTposibHAsApAO
oTa

bubnunorexa LIOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpenue, o6o0IIeHNE
CUCTEMAaTHU3aLMsl 3HAaHUM.
Brruncnenue yrios:
MEXIY
CKPEIIMBAIOIUMUCS
MIPSAIMBIMU, MEXIY IPIMOU
U IUIOCKOCTBIO,
IBYTPAHHBIX YIJIOB, YIJIOB
MEXY INIOCKOCTAMH

but6mmoreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KVIACC

Ne KoaundecTBouacos
aram3yde | DJEeKTPOHHbICHH(POBHICOOPA30OBATEIDL
Temaypoka Bce | KoHTpouabHbIEp IIpakTH4eckuep A y P p P
n/ HUA HbIepecypchl
I ro 200ThI 200ThI
Cdepa u map: neHTp,
panuyc, 1uaMeTp; 1 bu6nuorexa [IOK
TIOIIAAb https://m.edso0.ru/0341bc2b
MOBEPXHOCTHU Chepbl
Bzanmnoe
pacnojiokeHue cgepbl
U TUIOCKOCTH; 1 bubmuorexa [IOK
KacaTeJbHas https://m.edsoo.ru/bed12a43
IUIOCKOCTH K cdepe;
I0maab chepol
H3o6paxenue chepsl,
ra apHa HJIOCKO?:TE 1 Bubmrorexa I{OK
p ) https://m.edsoo.ru/bc15f7f2
Ceuenusimiapa
Hunuaapuyeckas
IIOBEPXHOCTH,
oOpasyroiue
Hﬁmi,}o ecKoi 1 bubmuorexa [IOK
H AP https://m.edsoo.ru/6054b8cl
MOBEPXHOCTH, OCh
MATUHAPUYECKOM
[MOBEPXHOCTU
NJINH, . OCHOBAHU:A
E 601(01;:551 1 bubmuorexa [IOK
https://m.edso0.ru/188f6216
MTOBEPXHOCTb,



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216

oOpasyromias u och;
IUIOIaAb OOKOBOH U
IIOJIHOM ITIOBEPXHOCTHU

N3o0pakenue
WIMHIpA Ha
mIockocTh. Pa3BépTka
uuuHApa. CedeHus
[WIHH]pA
(TTOCKOCTEHIO,
napauieIbHOM Uiu
MEePHIEeHANKYIISIPHOMN
OCH IIWJIMH]IPA)

bubmuorexa [IOK
https://m.edsoo.ru/016e25eb

Konunueckas
MTOBEPXHOCTb,
obpazyromue
KOHHYECKOM
MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU
MOBEPXHOCTHU

bu6mmorexa [IOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBaHue u
BEPIIUHA,
oOpasyromas 1 och;
IoIIaab OOKOBOM U
MOJTHOM MOBEPXHOCTH

bubmuorexa [IOK
https://m.edso0.ru/897dd3b2

Yceu€HHbI KOHYC:
oOpazyromiue u
BbICOTA; OCHOBAaHHUA U
OOKOBast MOBEPXHOCTh

bu6nuoreka [IOK
https://m.edsoo.ru/1468bab3

10

N300pakeHne KoHyca

bu6nmoreka [IOK



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

Ha TUIOCKOCTH.
Pa3BépTka KoHyca.
Ceuenust KOHyca
(TTOCKOCTEIO,
napajuieJIbHON
OCHOBAHUIO, U
IUIOCKOCTBIO,
IIPOXOJSIIEH uepes

https://m.edsoo.ru/Obdelbe8

BEPIINHY)
KomOunamus ten
11 —— bu6mmoreka [IOK
patl https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUKOB
MHororpaHHukx,
OITMCAHHBIA OKOJIO
12 cdepsr; chepa, bubnmoreka [JOK
BITMCAHHAs B https://m.eds00.ru/0b136158
MHOTOTPaHHHK WU B
TEJIO BpallleHus
IMousarue 06 00BEME.
13 OcHOBHBIE CBOMCTBA bubmmorexa [OK
.. https://m.edso0.ru/26a03fb7
00BEMOB TeEN
14 O0BEéMIMIUHpA, bubmuorexa [IOK
KOHYyca https://m.edso0.ru/5513d87b
15 O0BEM mapa u bubnmoreka [IOK
10k chepbl https://m.edsoo.ru/d189bde2
TTono0OHBIE TENa B
16 IIPOCTPAHCTBE. bubnnoreka [IOK

COOTHOIIICHHS MEXTY
[UIOIIAAIMU

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

MMOBEPXHOCTEH,
00BEMaMHU TTO00HBIX
Ten

KonTtponsHas paborta
o temaM "Terna

bubnuorexa [IOK

17 BpalleHus" u https://m.edsoo.ru/4a33a8ab
"O6bemsbI Ten"
18 BexkTop Ha minockoctu bubnnoreka [IOK
Y B IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Croxenue u bubmuorexa [IOK
BBIYMTAHNEBEKTOPOB https://m.edso0.ru/23f4f089
20 YMHOKEHUEBEKTOPAH bubnnoreka [IOK
a4yucIo https://m.edsoo.ru/dee379eb
Pasnoxenue BekTopa
10 TpEM
21 HEKOMILJIAHAPHBIM bubnnoreka [IOK
BEKTOPaM. https://m.edsoo.ru/a28fd74e
[TpaBunomnapamnnenenu
neaa
Pemenne 3agay,
CBSI3aHHBIX C
22 IIPUMEHEHNUEM IIPABUII bubamorera LOK
N N https://m.edso0.ru/5a827900
JENCTBUI ¢
BEKTOpPaMHU
KoopaunatHo-
BEKTOPHBIN METOJ IPU Bu6morexa [IOK
23 pelIeHnn

TCOMETPUUCCKHUX
3aga4d

https://m.edsoo.ru/d3alfe30



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30

24

[IpsimoyrosbHas
CHCTEeMa KOOP/IMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimume 3a1aun B
KOOpJMHATaX

bu6nuoreka [IOK
https://m.edsoo.ru/48db7058

25

Yron mexny
BEKTOpPAMH.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

bu6nuorexa [IOK
https://m.edsoo.ru/725effc4

26

Brrurcnenue yrios
MEXKY IPSAMBIMHA U
IJIOCKOCTSIMU

bubmuorexa [IOK
https://m.edsoo.ru/8efbe78e

27

KonrponsHas pabora
no teme "BekTopsl u
KOOpJMHATHI B
npocTpaHcTae”

bubmuorexa [IOK
https://m.edsoo.ru/77c22fch

28

IToBTOpEHUE,
0000menue u
CHCTEMaTH3aIUS
3HaHui. OCHOBHEIC
burypsl, QaxTsl,
TEOPEMBI Kypca
TJIAaHUMETPUH

bubmuorexa [IOK
https://m.edsoo.ru/1780ba5d

29

IToBTOpEHHUE,
00001IeHnE U
cucTeMaTH3aIus
3HaHuM. OCHOBHEIC

bu6mmoreka [IOK
https://m.edsoo.ru/078cd184



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

burypsl, GaxTsl,
TEOpPEMBI Kypca

IJIAaHUMCTPHUN

30

IloBTOpEHUE,
0000111IeHuE U
cUCTeMaTH3aIus
3HAHUN. 3agaun
JIAaHUMETPUH U
METO/bI UX PEIIEHUS

bu6bnuorexa [IOK
https://m.edsoo.ru/7491efe0

31

32

IToBTOpEHUE,
00001menue u
CHCTEMAaTH3aIUs
3HaHMH. 3amaun
TUTAHUMETPHH U
METO/bI UX PEIICHUS

IToBTOpEHUE,
00001IeHnE U
CHCTEeMaTH3alIHs
3HaHu. OCHOBHEIC
burypsl, paxTsl,
TEOPEMBI Kypca
CTEpEOMETPUU

bu6nuoreka [IOK
https://m.edsoo.ru/4dffda97

bubmuorexa [IOK
https://m.edsoo.ru/74b2ad91

33

HTOroBaskoHTpOJIbHA
spaboTa

bubmuorexa [IOK
https://m.edsoo.ru/ec24dfc2

34

IToBTOpEHME,
00001eHne u
CHCTEeMaTH3aLHs
3HAHWI

bu6nuoreka [IOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO
YACOB I10
[NPOI'PAMME

34







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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