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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueOHoro kypca «l'eomerpusi» 06a30BOro ypoBHS HJis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHoBe DenepaibHOTO
roCcyZIapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHAapTa CPEeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, NPEABABIIEMBIX K
MaTeMaTU4eCKOMY OOpa30BaHUIO, WU TPATUIUA POCCUUCKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecriednBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITHSIMU,
COCTaBJISIIOIIIMMHU OCHOBY JIJII CaMOpPa3BUTHA W HEMPEPHIBHOTO 00pa3oBaHMs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00yYarOUIUXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHMM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHuss OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METalpeAMETHBIX U
MPEIMETHBIX PE3YyJbTaTOB OOYy4YEHHS TE€OMETPUM B HAIPABICHUH JUYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpPOBaHUS (YHKIMOHATHLHOM MaTeMaTHU4eCKOn
IPAaMOTHOCTH, U3YUCHHUSI JPYTUX YUEOHBIX AUCHUILIMH. Pa3BuTre y oOydarommxcs
MPaBUJIbHBIX TIPEACTABICHUM O CYIIHOCTH U MPOUCXOXKJICHUH T€OMETPUUECKUX
a0OCTpakiMii, COOTHOILIEHUH PEaJbHOIO0 W WJICATIbHOTO, XapaKTepe OTPaKCHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUM B CUCTEME HAYK M POJIM MAaTE€MaTUYE€CKOr0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHWM U B MIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI
y4almxcsi, a TaK)Ke KauyeCTB MBIIUICHUSI, HEOOXOJMMBIX IS ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OMHMM K3 0a30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
oOiiero oOpa3oBaHuUs, Tak Kak OOECIeYMBACT BO3MOXKHOCTh H3YUYCHHS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOUM HAIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe wbInieHUE, GOpPMHUPYEMOE TPHU HM3YUYCHUH OO0YUYaIOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUH LIETOYKHU JIOTUYECKUX YTBEPKICHUMN
B XOJIe¢ pEIICHUS TCOMETPUYECKUX 3ajJilady, YMEHUE BBIJBUTaThb U OIPOBEPraTh
TUIOTE3bl HEMOCPEJCTBEHHO HCIOJIB3YIOTCS MPHU PEIICHUU 3a/1ad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCcEeX 00JIacTsSIX JeATEeNbHOCTU 4esnoBeka. OpueHTalusi 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO IMO3HAHUS U aKTUBHOIO
npeoOpazoBanus  JeMcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEAMHSET pa3Hble BHJABl y4YEOHOM U TPYAOBOM JIEATEIHHOCTH,



SBJIIETCSI OJHUM W3 TPO(ECCHOHAIBLHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3amaya (opmupoBaHus y O0OydYaroUIMXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

Ilens ocBoeHuss mporpammbl ydebHOro kypca «l'eomerpus» Ha 6a3oBOM
ypoBHE 00yueHuss — oOmieo0Opa3oBareIbHOe U OOMIEKYJIBTYPHOE pa3BUTHE
oOydarommuxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BaHUS CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JEUCTBUI,
cnenuUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOIOJDKEHNs 00pa30BaHUs
0 CTENUATILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAAHBIM HUCIIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IIpeAHA3HA4YeHa s
00yyYaroImmXxcsl CPeIHEH IIKOIbI, HE UCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUIN
Ha YpPOBHE OCHOBHOTO 001ero odpa3zoBanus. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIIME MATEeMAaTHUYECKHUE YMEHHUS, CBS3aHHBIC
co crnenuduKkod TEOMETPUHM U HEOOXOIUMBbIE Uil KU3HH B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXHOCTh M3YyYHTh T'€OMETPHUIO OoJiee
rIIyOOKO, €Clii B JaJdbHEHIIEeM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHATBHON JESTENHHOCTH.

JlocTKeHHEe 1eJId  OCBOCHMS TIPOrpaMMbl OOECIIEYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopuTeTHbIMM 3aJayaMud  OCBOCHMS  Kypca
«I"eomeTpum» Ha 6a30BOM ypoBHE B 10—11 kaccax sSBISIFOTCS:

e (QopmMupoBaHue MNpPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPhI U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupOBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHUYECKUX MOJENSAX, MO3BOJSIONINX OMUCHIBAThH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOIIETO MUPA;

e (¢opMupoBaHHME YyMEHHUsI paclo3HaBaTh Ha YEPTEKaX, MOACIHSIX U B
peaJbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJAJCHHE METOJAMH PEIICHMs 3aJlad Ha TOCTPOCHHS Ha M300paXKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMuUpOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHSIMHU O
MHOT'OTPAaHHHUKAX U TeJlaX BPAIlIEHUSI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  AJITOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHHEe yMEHHUSI MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJbHbBIC
pacCcyXJeHUs B XOJI€ pEIICHUS CTePEOMETPUUYECKUX 3a7ady MU 3aaad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJbHbBIX M TBOPYECKHUX CIOCOOHOCTEMH
oOydJarommMxcs, IO3HABaTEIbHOM  aKTUBHOCTH,  HCCJIEA0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHHUS;



e (opmupoBanue byHKIIMOHATBHOU IPaMOTHOCTH, peJeBaHTHOM
F€OMETPUU: YMEHHE pPACHO3HABaTh IMPOSBICHUS T'E€OMETPUUYECKHX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pealbHBIX KU3HEHHBIX
CUTyallMsX W MPU U3YYEHUU APYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh WX Ha S3bIKE
T€OMETPUM U CO34aBaTh T€OMETPUUECKHE MOJIENIN, IPUMEHSATh OCBOEHHBII
r€OMETPUYECKUN ammapar JUisl PelIeHUs TNPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATHh U OLIEHUBATH MTOJYYEHHBIE PE3YIbTATHI.

OTnUYUTEN HOM OCOOEHHOCTHIO MPOTPaMMbl SIBJSIETCSI BKIIIOUEHHE B KYpC
CTEPEOMETPUM B HAyalle €ro M3Yy4YeHWs 3a7ad, pPEIIaEMbIX Ha YpPOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CIOCOOCTBYIOT pPAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JNalbHEUIIEMY U3YUYCHHIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHMs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOE OCHOBE UyBCTBEHHOCTbH MPEIMETHO-
MPAKTUYECKON JEITENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4allluXcsl B Kypce CTEpPEOMETPUM MPOBOAUTCSA 3a CUET pEIIeHUs 3aaad Ha
CO3JaHME€  NPOCTPAaHCTBEHHBIX O0pa3oB W  33Jad Ha  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a NPOBOAUTCS € ONOPOM Ha
HarJAIHOCTh, a OIIEpUpPOBaHME O00pa3soM — B YCIOBUSX OTBJICYECHHS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €70 UCXOIHOTO COJIEPKAHUS.

OcHoOBHBIE coaepkaTeNbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«Mmnororpanaukmn», «lIpsMbIe U MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacrpenensiercas HE TOJbKO IO COAEPXKATENbHBIM JIMHUSIM, HO W IO ToJaM
o0y4eHHUs Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHusl.

Copepxxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEAMETHBIM PE3YJIbTaTaM
OCBOEHHUSl paboueil mporpamMMmbl, pacHpeleN€éHHbBIM 10 ToAaM oOOyuYeHwus,
CTPYKTYPUPOBAHO TakuM oOpa3oM, 4YTOOBI OBJIaJICHUE T'E€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM NPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIKCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEJCTaBICHUN O0Yy4aloUIMXcs, pacliupss U
yrayOnsis e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpum orBoaurcs 2 4yaca B Henenmo B 10 kinacce u 1 gac B
Hezenmo B 11 kiacce, Bcero 3a iBa roga o0yuenus - 102 y4eOHbIX yaca.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS ~ CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsiTHe 00 akcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAKOIIUECS,
IapajuleNIbHble W CKpeluBaronmecs ImnpsMble. [lapamnenbHOCTs NPAMBIX U
IUDIOCKOCTEH B INPOCTPAHCTBE: IAPAIUICIBbHBIE IpsAMbIE B  INPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh NPSAMOW U IUIOCKOCTH. YTJBI C
COHAIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMBIMH B IPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: NapaJijieibHbIC IIJIOCKOCTH; CBONCTBA
napajiebHbIX TUIockocTel. [lpocrteiimue mnpocTpaHcTBeHHBbIE (DUTYypbl Ha
IUIOCKOCTHU: TE€Tpa’ip, Ky0, napajiesenunes; IoCTPOCHUE CEUCHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUNIOCKOCTH: NEPNEHAUKYJIIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE IMAPAJUIEIBHBIE W IEPINEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIECHAUKYJIIPHON IIIIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YrOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JHMHEWHBIM yroJa JBYTPAHHOIO  yrIJja.
IleprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM JO INUIOCKOCTH, PACCTOSTHUE
OT T[psAMOM A0  IJIOCKOCTH,  HOpOeKUus  (QUrypbl  Ha  IJIOCKOCTb.
IlepneHAUKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIAPaX.

MHoOrorpaHHuKHU

IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBINYKJIBIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOrOrpaHHuka. [lpusma: n-yronsHas
MpU3Ma; TPaHU U OCHOBAHUS MPHU3MBL; MpsAMas U HAKJIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiesienunel 1 ero coucrsa. [lupamupma: n-yrosibHas nupamuja, TPaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs M TIOJTHAS TOBEPXHOCTh MUPAMUJIbL; IPABUIIbHAS U
yCeuéHHass nupamMuga. OJIEMEHTBl Npu3Mbl W nUpamuabl. lIpaBuiibHbIE
MHOT'OTPAaHHMKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHAS IPU3Ma U
MpaBWIbHAS [HUPAMUJA; NpPaBWIbHAs TPEYrojbHAsA NUPaAMUAA W MPaBUIbHBIN
terpasap; KkyO. IlpencraBieHue o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexa’ap v ukocasap. CeyeHns Npu3Mbl U TUPaAMUIBIL.

CuMmMmeTprss B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOIA,
IUVIOCKOCTH.  DJEMEHThl CUMMETPUM B NHpPaMHJax, HapaJlielenunenax,
IIPABUIbHBIX MHOIOTPAHHUKAX.



Brrluucienre d1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, OuaroHainu, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH TMPSIMOU TMPU3MBI,
IJIOIIAJb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH NPSIMOU MPU3MBI.
[Inomaas OOKOBOM TMMOBEPXHOCTH M TOBEPXHOCTU TMPABUWIBHOW MHUPAMUIBI,
TeopemMa O IuIomand yceuéHHor nupaMuibl. [loHsatue o0 o00BEMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBE. COOTHOMICHUS MEXIY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU NTOTOOHBIX TEJL.

11 KITACC

TeJia Bpalenus

Hununapuyeckas MIOBEPXHOCT, oOpazyrorniue IUAJTUHIPUIECKON
MMOBEPXHOCTH, OCh UWJIWHIPUYECKON MOBEPXHOCTU. [luamHap: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yolas W OCh;, IUIOMAJb OOKOBOW W ITOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOU MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOUN moBepxHOCTH. KOoHyC: ocCHOBaHME U BepliliMHA, 00Opasyronias
U OCh; IUIOMAAh OOKOBOW M TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3ylollue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOMIAIb MOBEPXHOCTU CREPHI.
B3auMHuoe pacronoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0IIaAb CEepHI.

N300paxkeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeiactsus u3z He€. OObEM LMIMHIPA,
konyca. O0BéM mapa u miomass chepsl.

[logo6ueie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEll.

Ceuenusi mwiMHApa (MapaUyieIbHO W TEPHEHIUKYJSPHO OCH), CEUYCHUs
KOHyca (mapajuleIbHOE OCHOBAHUIO W MPOXOJSIIEE Yepe3 BEpIIMHY), CEUCHUS
miapa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha mmockoctu U B ipocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PaziioxkeHne BEKTOpa mo TPEM HEKOMILIAHAPHBIM
BekTopaM. I[IpaBwio mapawienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBuil JAeWCTBUIl ¢ Bekropamu. lIpsMoyronbHas cuctema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaX. YTOoJd MeXIy Bekrtopamu. CKajaspHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenue yriioB Mexy NpsMbIMUA M THIOCKOCTSAMHU. KOOpJIHHATHO-BEKTOPHBIN
METOJI IPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



INNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MPOTrpaMMbl Yy4eOHOTro TMpeaMeTa
«MaremaTnka» XapakTepU3yITCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIEeTOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€Ha POCCHUHUCKOr0 OOIIEeCTBa, TMPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxKaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHI W Mp.), YMCHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU HMHCTUTYTaMH B COOTBETCTBHUM C HX
(YHKIUSIMHA 1 HA3HAUYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUHCKOM TpaKAaHCKOW HJICHTUYHOCTH, YBKCHUS
K IIPOLIJIOMY ¥ HACTOSILIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM
K JOCTHXXCHUSAM POCCUMCKUX MATEMaTUKOB M POCCUHUCKONM MAaTeMaTU4eCKOU
LIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JNOCTHXEHHU B JPYTMX HayKaX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICSTEIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO Oy AYIIETO.

JcTeTn4ecKoe BOCUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIECHU, pacCyXICHUN;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIMTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HMHTEpecax 370pOoBOro u 6e30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHATUU U

OTHbIXa, peryJsipHas buznueckas aKTUBHOCTb); (du3nUecKoro
COBEPILIECHCTBOBAHMS, npu 3AHATHUAX CHIOPTUBHO-030POBUTENBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  MESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIaHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA MPOTSHKCHUH BCEW J>KM3HHM; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1ady MaTeMaTUYeCKON HalpaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJOTHYECKON KYJIbTYpPhI, ITOHHMMAaHUEM BIIMSHUS
COITMATTbHO-2KOHOMUYECKUX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJO0AJIBHOTO XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHUU Jid pelieHus 3ajad B
00JIacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICJACTBUMN JJIsl OKPY KAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBCHHOM  IPAaKTUKH, ITOHHUMaHUEM
MaTeMaTHYeCKOH HayKdh Kak cdepbl YeIOBEUYECKOW NESITEIHHOCTH, ITAloB ¢
Pa3BUTHUS M 3HAYUMOCTH JJIA Pa3BUTHUS ITUBWIMU3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOM KyJIbTypOW KakK CpPEACTBOM IO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYIO W HCCIEAOBATENIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeusMuU, YHUBEPCANbHLIMU Pe2YTAMUSHLIMU 0eUCTBUIMU.

1)  Vuueepcanvnvie  noznagamenwvnvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 o0oOyuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJCcalowe2o  Mupa,  NpuMeHeHue  JI0SUYECKUX,
uccne0o8amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABIATH U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpENeNICHUs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  MPHU3HAK
KJaccu(uKanuy, OCHOBAaHUSA Jis OOOONICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmyIUpoBaTh U  MNPeoOpPa3OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIJIOBHEIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTaX, [aHHBIX, HAONIONCHUSIX M YTBEPXKICHUIX;



npemyiaraTh ~ KPUTEpPUH  JJIsS  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

e JIeNaTh BBIBOABI C HCITOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSATETHLHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKJICHUN (MPSMBbIE U OT MPOTUBHOIO), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBL;

e BBIOMpATh CTHOCOO pelieHus y4eOHOUM 3amauyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOUpATh HauOoliee NOAXONAIUNA C Y4ETOM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPHUER).

Bba3oBble uccienoBaTebcKue AeiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIIENOBATEILCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBIWBaTh HMCKOMOE€ M  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEIILHO CIUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
O00BEeKTa, SIBJICHHUS, TIPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SBJICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yJIbTaTaM
MPOBENEHHOTO HAOJIOJIEHUs, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKkKe BBIIBUTATh
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JCPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOTIPOC U ISl PEIICHUS 3a1a4H;

e BBIOMpaTh UWH(OpPMAIMIO U3  UCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHOOPMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, IPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTh uHbopMauu 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHblIE  OeUCmBUs,  00ecnedusarom

cpopmMupo8aHnoCcms COYUATLHBIX HABLIKOE 00)UAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (GOPMYJIHPOBATH CYXKICHHSI B COOTBETCTBHUH C
YCIIOBUSIMU M LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, aBaTh IMOSICHEHUS MO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBAThH MMOJTYUYEHHBIN pe3yJbTaT;

B X0/ OOCY>KJeHHs 337aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKJIEHUA C CYXICHUAMH JIPYTUX
YYACTHHKOB JHaJIOra, OOHapy»uBaTh paziMyUMe U CXOJCTBO MO3ULUH; B
KOppEKTHOH popme GpopMyITupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
OPEJCTaBIATh  pEe3yNbTaThl  pEeHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 33]1a4 MPE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHJIHOM U
WHANBHUIYAIBHON paOOThI MPHU pElIeHNH YIeOHbIX 3a/1a4; MPUHUMAThH IIEeTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOM
paboThI, pacrpeeNiaTh BUABI PabOT, JOTOBapUBATHCS, 00CYKAATh MPOIIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYy)eHUsA, 0OOMEH MHEHU,
«MO3TOBBIE IITYpPMBD» W HHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTMMH UI€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSIM,
chOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BRIOUPATh CIIOCO0 pEIIeCHUS
C Y4ETOM MMECIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C Y4ETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU I[I03HABATEJIbHOW pedJeKCUu KaKk OCO3HaHMS
COBEPIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yibpTaTta pelieHus MaTEMaTUIECKOM 3aa4u;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLEHUBATH COOTBETCTBUE pE3yJbTaTa LEIH W YCJIOBHUSAM, OOBICHATH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHKECHHUSA DPE3YJIbTAaTOB JCATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBath NOHATUAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIIEJICTBHS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3aa4.

OnepupoBaTh NOHATUSIMU: MAPALIEILHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE paCIOJIOKEHUE TPSAMBIX M IUIOCKOCTEH B
IPOCTPAaHCTBE.

OnepupoBarh MOHSATUSMM: JBYTPAHHBIA YTOJd, TpaHU JABYTPaHHOTO YIJia,
pedpo ABYTpaHHOTO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yIjla; rpajaycHas Mepa
JABYTPAHHOTO YTJIa.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHMK, BBINYKIIBI U HEBBITYKIbIN
MHOTOI'PaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIILHBIM MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (IMpaMuJa; NpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJICIICTIUIIE T, KyO).

KnaccupunupoBatp ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JJis
kjaaccuukanuu  (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOIPAHHHUKHU; [PABUJIIbHBIC
MHOTOI'PAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajlIeIeIUuIeabl).

OnepupoBath MOHATUSAMHU: CEKYIas JIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO]T CIIEJIOB.

Ctpouth ceyeHUsT MHOTOIPAHHUKOB METOJOM  CII€JOB, BBIMOJHSTh
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxOXAEHHE N'€OMETPUUECKUX BEJIMYMH 0 00pa3laM Win
QIrOpUTMaM, TPUMEHSISI W3BECTHbIE AHAUTUYECKWE METOIbl MpPU PEHICHUU
CTaHJAPTHBIX MATEMAaTHYECKUX 337a4 Ha BBIYUCIICHUE PACCTOSHUN MEXKIY JBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE TEOMETPUUYECKUX BEJIMYMH 10 00pa3iiaM Uiu
QIrOpUTMaM, TPUMEHSISI W3BECTHBbIE AHAMTUYECKHE METOAbl MpPU PEIICHUU
CTaHJIAPTHBIX MaTE€MaTHYEeCKHX 3aJad Ha BBIYHMCICHHE YIJIOB  MEXIY
CKPEILMBAIOIIUMUCS OPSIMBIMH, MEXIy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSAMM, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI U IIOLIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHUS MEXIY
IUIOIIASIMU TOBEPXHOCTEHN, 00bEMaMU OJI00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHUAMHU: CHUMMETpPUsS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarp, MpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[Ipumensats reomerpuueckue (HaKTbl i1 PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIararouX HECKOJIBKO IaroB PelIeHUs, €CJIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHsaTs NpOCTEHINNE TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KW3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh NMONMY4YEHHBIE 3HAHWS HAa IPAKTHKE: AHAIM3WPOBATH pPEAIbHBIC
CUTyallMd W IPUMEHATb WU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMAaTUYeCKu CGHOPMYJIMPOBAHHON MpoOJIeMBbl, MOJEIUPOBATh pEalibHbIE
CUTyalluld Ha S3bIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

11 KVIACC

OmnepupoBaTh TMOHSATUSMHU: HWIMHIPHYECKAs TOBEPXHOCTh, 0OO0pa3yromme
HWIMHAPUYECKON  TMOBEPXHOCTH;  IIWIIMHADP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHMYeCKONH OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, cepa U map).

OOBICHATH CLIOCOOBI MOTYYEHUS TEN BPALLIECHHUS.

KnaccuduimpoBaTs B3auMHOE pacnoiosKeHUe cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHAMU: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOS, BBICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate 00bEMBI M IUIOMIAMM  TOBEPXHOCTEM Ten  BpalleHus,
reOMETPUYECKUX TEJI C IPUMEHEHHEM (popMyI.

OneprpoBaTh NOHATUAMH: MHOIOTPaHHMK, BIIMCAHHBIM B cdepy W
OMHCaHHBIA OKOJO cdepbl; cdepa, BMHCAHHAS B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbruncnasTh COOTHOLIEHHUS MEXIY IUIOMAIIMHU MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEIL.



N3o6paxaTh u3yyaeMble (PUTYypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINOHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEeACTABICHHYIO HA 4YepTexax U
PUCYHKaX.

OrnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE OEHUCTBUSA CIIOKEHMS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHsI BEKTOpa Ha YUCIIO, 00BSCHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

IIpumeHATh NpaBuiIo napasuleenunesaa.

OneprpoBaTh NOHATUAMMU: JE€KaPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJd MEXIY
BEKTOpPaMH, CKAISIPHOE MPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIC
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJsIpHOE IMPOM3BEICHUE, pACKIaAbIBATL BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumeHnsaTh reomerpuueckue (axkThl I PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOoaralinX HECKOJIBKO 1aroB PELICHUs, €CJIM YCIOBUSA NPUMEHEHHUS
3aJlaHbl B IBHOM (hopMe.

Pewate mpocreiimne reoMeTpuyecKUe 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTI'O METOAA.

Pemwlare 3amaum Ha [I0KA3aTeNIbCTBO MATEMAaTHUYECKUX OTHOLICHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3laM WK aaropuTMaM, NpUMEHssI
M3BECTHBIE METO/IbI IIPHU PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a7a4.

[IppuMeHsaTs NpoOCTEHIINE TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KW3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3WPOBATH PEAIBbHBIC
CUTyallud W IPUMEHATb W3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTUYeCKu CGHOPMYJIMPOBAHHON MpoOJIeMBbl, MOJEIUPOBATh pEalibHbIE
CUTyalluld Ha S3bIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, amnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHUYECKOE INTAHUPOBAHUE
10 KIIACC

Konn4yectBo 4yacos JICKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoiannsie | IIpakTnyeckue
n/m NpOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
http://
1 BBenenue B ctepeomeTpuio 10 0 1
www.problems.ru
[IpsiMBIe ¥ TTIOCKOCTH B ITPOCTPAHCTBE.
2 P poctp y 10 1 1 http://mathnet.spb.ru
[MapamienbHOCTB MPSIMBIX U TUIOCKOCTEH * *
IT :
3 epHeHI[I/IIiyJ'ISIpHOCTB HPSIMBIX U 10 0 0 https://fipi.ru
TUIOCKOCTEH * *
http://
4 VYTubl MeXAy NPSAMBIMU U TUIOCKOCTSMH 10 1 1
www.problems.ru
5 MHOrorpaHHUKH 11 1 1 http://mathnet.spb.ru
http://
6 OOBEMBI MHOTOTPaHHUKOB 9 1 0
www.problems.ru
7 [ToBTOpEHHE: CEUEHHUS, PACCTOSHHS U YTIIbI 8 2 0 https://fipi.ru
OBIIEE KOJMYECTBO YACOB 10 ITPOIPAMME 68 6 4 https:/fipi.ru



http://mathnet.spb.ru/
http://mathnet.spb.ru/

11 KIIACC

Kosan4yectBo 4yacos JICKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeEM (ungposbie)
Ne i/m Konrtpoabnsie | IIpakrunyecku
NPOrpamMmbI Bcero o0paszoBaTejbHbIe
padoThI e padoThbl
pecypebl
1 Tena Bparenus 12 0 2 https://fipi.ru
2 O6BEMBI TEN 5 1 1 http://mathnet.spb.ru
3 BeKTOpHI ¥ KOOPIMHATHI B IPOCTPAHCTBE 10 0 1 http://mathnet.spb.ru
4 I[ToBTOpEHHE, 0600IIEHNE, ; 5 . http://
CHUCTeMaTH3aLys 3HAHUI www.problems.ru
OBLLEE KOJIMYECTBO YACOB I10 N ; S https:/fipi.ru

I[TPOTPAMME



http://mathnet.spb.ru/
http://mathnet.spb.ru/




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
N KoymuecTBo yacos DJIeKTPOHHbIE HU(POBbIE
[
o/ Tema YpokKka B KOHTpOJIbeIe HpaKTI/IquKI/I 06pa303aTe.111,H51e
cero
padoThI e padoThI pecypcel
IloBTOpPEHUE, 00001IEHNE CHCTEMATH3ANMS 3HAHUN — 44
1 [ToBTOpeHuUe, 0600IIeHNE CUCTeMATH3AIIUS 3HAHUN 7- http://mathnet.spb.ru
9 knaccos 1 0 0
2 [ToBTOpeHnue, 06001IeHNEe CCTeMaTH3alUs 3HAHUN 7- https://fipi.ru
9 knaccoB 1 0 0
3 | Auacnocmuueckasa konmponvnasa paooma Nel 1 0 0
BBenenue B crepeomerpuio — 104

OCHOBHbBIE TIOHATHS CTEPEOMETPUU: TOUKA, IpAMasi,
IUIOCKOCTB, pocTpaHcTBO. [IpaBuna nzo0paxxenus

4 Ha PUCYHKaX: U300paKeHHs TIOCKOCTEI, 1 0 0 http://mathnet.spb.ru
MapajuIeIbHBIX IPSAMbIX (OTPE3KOB), CEPEIUHbI
OTpe3Ka
[TonsaTHs: nepecekarommecs MmIOCKOCTU .

5 P ’ 1 0 0 https://fipi.ru
nepeceKaroImecs mnpsmas 1 miockocTb

6 [TonsTHs: nepecekarouuecs MmIOCKOCTH, | 0 0
nepeceKaroIuecs npsmast v IocKoCTh

7 3HaAKOMCTBO C MHOTOTPaHHUKAMU, U300paKEHHE 1 0 0 http://

MHOT'OI'PaHHHUKOB Ha pUCYHKAaX, Ha IIPOCKIITHOHHBIX

wWww.problems.ru



http://mathnet.spb.ru/
http://mathnet.spb.ru/

qepTeiKax

HavanbHbie cBeieHus 0 KyOe u nupamuie, ux

8 - http://mathnet.spb.ru
pa3BépTkH U Mojenu. CeyeHuss MHOTOIPaHHHKOB * *
9 Ha‘-IE.l'HLHBIe CBEJIEHHS O Ky0€e ¥ IUPaMHJIE, UX https-//fipi.ru
pa3BépTkH U Mojenu. CeyeHuss MHOTOIPaHHHKOB * *
[MoHsTHE 00 AKCMOMATHYECKOM ITOCTPOECHUU )
http://
10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH
CICIICTRHSE H3 HIX Www.problems.ru
[TonsiTHe 00 AKCHOMATHYECKOM ITOCTPOECHUU
11 CTEpEOMETPUM: AKCHOMBI CTEPEOMETPUH 1 http://mathnet.spb.ru
CIEJCTBUS U3 HUX
[MonsiTHE 00 AKCHOMATHYIECKOM ITOCTPOECHUH
12 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH 1 https://fipi.ru
CIIEJICTBUS U3 HUX
[MonsiTHE 00 AKCHOMATHIECKOM ITOCTPOCHUH
13 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CIIEJICTBUSI U3 HUX
IIpsiMble U MUI0CKOCTH B MpocTpancTie. [lapa/ieJbHOCTh NPAMBIX U IJI0CKOCTel — 104
B3anMmHOE pacrooKeHne IpsiMbIX B IPOCTPAHCTBE:
14 HepPECEKAIOIINECS, apalIEIbHBIE 1
CKPELIMBAIOIIHECS IPAMBIE
[MapasnenbHOCTh IPSAMBIX U IFIOCKOCTEH B
15 npocTtpancTBe: [lapameasHoCTh IPAMON U http://mathnet.spb.ru
IUIOCKOCTH
16 VYIJIBI C COHAMPABIEHHBIMH CTOPOHAMHU http://mathnet.spb.ru
17 Yroa Mexay NpsMbIMHU B IPOCTPAHCTBE hitp.

www.problems.ru



http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/

HﬂpaHHeHLHOCTBHHOCKOCTeﬁZHapaHHeHBHHe

18 1 0 https:/fipi.ru
TUTOCKOCTH * §
19 CBoiicTBa mapajIeNIbHBIX TNIOCKOCTEN 1 0
[pocrteiimime npocTpaHCTBEHHBIE (PUTYPBI HA
20 P PoctP $uryp 1 0 http://mathnet.spb.ru
TUTOCKOCTH: TeTpadip, KyO, mapaiesieuIie]] * *
21 [TocTpoeHue ceueHuit 1 0 https://fipi.ru
22 ITocTpoenune ceuenunit 1 0
Konmpononaa pavoma Ne2 no meme "llpamoie u
P P P http://
23 naockocmu ¢ npocmpancmee. Ilapannenvnocmo 1 1
- Www.problems.ru
NPAMbBIX U NIOCKOCHeEll *
ITepneHAUKYJIAPHOCTH NPSAMBIX U IUIOCKOCTeH — 104
[eprieHAUKYISIPHOCTH MPSIMOH M TUIOCKOCTH: )
24 P P P 1 0 https://fipi.ru
NePIEeHINKYIISIPHBIE TIPSIMBIE B POCTPAHCTBE * §
’5 [IpsiMble napasuieNbHbIC U MEePICHIUKYISPHBIC K i 0
TUTOCKOCTH
[IpsiMble napasuieNIbHbIC U MEePICHIUKYISPHBIC K
26 P P P 2P 1 0 http://mathnet.spb.ru
TUTOCKOCTH
97 [Ipu3HAK MEpPHIEHUKYISPHOCTH NPSAMOK 1 . 0 http://
IJIOCKOCTH www.problems.ru
ITpn3Hak neprneHauKYIIPHOCTH IIPSIMON 1
28 P P P P 1 0 http://mathnet.spb.ru
TUTOCKOCTH * *
29 Teopema o npsiIMOI HepIIEHUKYISIPHON IIIOCKOCTH 1
30 Teopema o npsIMOI NEPIIEHANKYIIPHON IIIOCKOCTH 1
[eprieHAUKYIISAp U HAKIIOHHBIE: PACCTOSHHUE OT
31 TOUKH JI0 IJIOCKOCTH, PACCTOSHUE OT IPAMOH 110 1 0 https://fipi.ru

IJIOCKOCTH



http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/

[lepnieHaUKYNSIp U HAKJIOHHBIE: PACCTOSTHUE OT
32 TOYKH JI0 IIIOCKOCTH, PACCTOSHHE OT MPAMOIA J10 1 0 http://mathnet.spb.ru
TUIOCKOCTH
[lepnieHauKyIslp ¥ HAKIIOHHBIE: PACCTOSTHUE OT
33 TOYKH JI0 TIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 1 0
IUIOCKOCTH
Yrabl Me:kay NPAMBIMH M INIOCKOCTAMHU — 104
34 VIu1bl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMON U 1 0
IUIOCKOCTBIO
35 JIByrpaHHBIN yroJl, JUHEHHBIN YroJl JBYTPAaHHOTO 1 0 http://
yria www.problems.ru
36 JIByrpaHHBIN yroJl, TUHEHHBIN YroJl JByTPAaHHOTO 1 0
yria
[TeprieHAMKYIAPHOCTD IIOCKOCTEMN: TPU3HAK
37 P yUp Py 1 0 http://mathnet.spb.ru
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN - -
[lepnieHAUKYISIPHOCTD MJIOCKOCTEH: MPU3HAK )
38 P P . 1 0 https:/fipi.ru
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN
19 ITepneHAMKYIAPHOCTD IIOCKOCTEI : IPU3HAK . 0 http://
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN www.problems.ru
40 Teopema o TPEX HepHeHUKYIAPaAX 1 0 http://mathnet.spb.ru
41 Teopema o0 TpE€x mepneHAUKYISIPAX 1 0
42 Teopema 0 TPEX TepPIEHIUKYIIAPax 1 0 http://mathnet.spb.ru
Koumponvnasn paooma Ne3 no memam
43 "[lepnenOuKyIapHocms RPAMBIX U HAOCKOcmen" 1 1
u ""Yenot mesxncoy npamoimu u naockocmamu'’

MHuororpanHuku — 114



http://mathnet.spb.ru/
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http://mathnet.spb.ru/
http://mathnet.spb.ru/

IlonsTHue MHOTI'OI'paHHHUKA, OCHOBHBIC 3JICMCHTBI

44 MHOTOTPaHHMKA, BBITYKJIbIE M HEBBITYKIIBIE https://fipi.ru
MHOTOIPaHHMKH; Pa3BEPTKAa MHOTOTPAHHUKA
[Tpusma: n-yronpHas IpU3Ma; IPaHU U OCHOBAHUS

45 IPU3MBI; TIPAMas ¥ HAKJIOHHAs PU3MbL; 60KOBas 1 http://mathnet.spb.ru
TOJIHAs TIOBEPXHOCTh MIPU3MBI

46 [Mapanenenumnes, NPsAMOYTOIbHBIA http://
napa’suiesienuIie]l U ero CBOMcTBa www.problems.ru
[Mupamuaa: n-yroibHas IMpaMKIa, TPAaHU U
OCHOBAaHME MMPAMUIBI; OOKOBas M IIOJIHAS

47 ’ . http://mathnet.spb.ru
HOBEPXHOCTH MUPAMHU/IBL; IPABUIBLHAS U yCEUEHHAS * *
nupaMuIa
[IpaBUILHEIE MHOTOTPAHHUKH: HOHATHE
IPaBHJILHOTO MHOTOTPAHHUKA; IPABUIILHAS IPU3Ma :

48 p p - TP P https://fipi.ru
¥ TIPaBWJIbHAS IMPAMU/IA; TPABUIIbHAS TPEYTOJIbHAS * *
NHpaMK/Ia U IPaBUIIBHBIA TETPasap; Kyo

49 [Ipencrapienne o MPaBUIBLHBIX MHOTOTPAHHUKAX:
OKTasIp, HOAEKadAP ¥ MKOCAdIP.
CHMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHTEJILHO TOUKH, TIPAMOH, TJIOCKOCTH. :

50 - HIPAVOT, https://fipi.ru
DIIEMEHTBI CUMMETPUH B IUPAMU/IAX,
napasuiesenureax, MpaBUIbHBIX MHOTOTPAHHUKAX

51 BbIuKciieHre 3JEMEHTOB MHOIOTPAHHUKOB: PEOpa, http://
JINArOHAJIH, YTJIbI www.problems.ru
[Tnomaae 60KOBOM MOBEPXHOCTH M IMOJTHOM
TIOBEPXHOCTH MPSAMOI NPH3MBI, ILIOIA b

52 ’ http://mathnet.spb.ru

OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH
NPSAMOU MPU3MBbI



http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/

IInomans OOKOBOI MMOBCPXHOCTH U ITOBCPXHOCTHU

53 NPABUIIBHOM MUPAMU/IbI, TEOPEMA O TUIOLIATH 1 0 https://fipi.ru
OOKOBOI1 MOBEPXHOCTH YCEUEHHOM MUPaAMUIbI
54 Koumponwvnas paooma Ned no meme | |
"Muozozpannuku'’
O0BbEMBI MHOTOTPAHHUKOB — 94
55 [ousitre 06 06bEME 1 0 http://mathnet.spb.ru
56 OO0BEM upaMu/Ibl 1
57 OOBEM MUpaMu bl 1 http://mathnet.spb.ru
http://
58 O0BEM npaMuIbI 1 0
www.problems.ru
59 O0BEM paMuIbI 1 0
60 | OOGBEM MPU3MEIL 1 0 https://fipi.ru
http://
61 OO0BEM IpU3MBI 1 0
WWww.problems.ru
62 OO0BEM IpU3MBI 1 0 http://mathnet.spb.ru
63 Koumponvnasn paooma Ne5 no meme "Oovémut | |
MHO202paHHUK08"
IHoBTOpeEHHe, 00001IeHHE CUCTEeMATH3AIMS 3HAHUM. — 44
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AIINS 3HAHUM.
" BbI4uciIeHre pacCTOSHUM: MEXIY ABYMS TOUKAMH, . 0 http://
OT TOYKH JI0 IPSIMOM, OT TOYKH A0 IUIOCKOCTH, WWW.problemS.l‘u
MEXY CKPEITUBAIOIIUMHUCS MTPSIMBIMH
65 [ToBTOpEeHME, 06001IIeHNE CHCTeMAaTHU3alIs 3HAHUH. https://fipi.ru

Beluncrnenue paccTossHANA: MEXKy IBYMsI TOUYKAMH,
OT TOYKH J0 NIPSIMOM, OT TOYKH 0 IIJIOCKOCTH,



http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/

MCKAY CKpCHINBAOIIUMUCA ITPAMBIMHA

66 Hmozoean konmponvnaa paboma Neb

http://
wWww.problems.ru

[ToBTOpEeHMEe, 06001IeHNE CHCTeMAaTHU3alUs 3HAHUH.
7 BborurciieHne yriioB: MEXIy CKPEIIHBAIOIIIUMUCS
NPSIMBIMH, MY TPSMOU U IJIOCKOCTBIO,

ABYT'PAHHBIX YIJIOB, YIJTIOB MCKAY IINIOCKOCTAMU

http://mathnet.spb.ru

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AIINS 3HAHHM.
68 BrIunciienue yrioB: MEXIy CKpPEUIHBAFOIIUMUCS
HPSIMBIMHU, MEXTY MPSMOM U TUIOCKOCTBIO,

ABYI'PAHHBIX YIJIOB, YIJTIOB MCKAY INNIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68

12



http://mathnet.spb.ru/

11 KIIACC

KoanuecTBO 4acos

JIeKTPOHHBIEe IH(pPOBbIE

Ne
. Tema Ypoka Beero KOHTpoﬂbﬂble HpaKTﬂqec](ﬂ 06pa303aTeanHe
r
padoThI e padoThbl pecypchl
IToBTOpEHUE, 00001IeHUE, CHCTEMATH3AIUS 3HAHUN — 34
1 [ToBTOpeHmEe, 00001IeHNE ¥ CHCTEMATH3aIUsl 3HAHUH. https://fipi.ru
3a1auu MIIaHUMETPUN M METOJIBI MX PEIICHUS 1 0 0
2 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS 3HAHUI. http://mathnet.spb.ru
3ajauu MIaHUMETPUU U METOJIBI MX PEIICHUS 1 0 0
3 | Auacnocmuueckasa konmponvnasa paooma Nel 1 1 0
Tena Bpamenus -124
Cdepa u map: HeHTp, paanyc, JMaMeTp; IJI0IIa b )
4 (bep p P, pazuy p 1 0 0 https://fipi.ru
MOBEPXHOCTHU Cepsl
B3anMHoe pacnionioskeHre cepbl U IUIOCKOCTH;
5 P Pep 1 0 0 http://mathnet.spb.ru
KacaTeJIbHasl TNIOCKOCTh K cepe; mroniaab chepbl * *
6 N306paxenue chepsl, mapa Ha miockocTu. CeyeHus . 0 0 http://
Iapa wWww.problems.ru
Hunuaapudeckasi MOBEPXHOCTh, 00pa3yromye
7 LMJIMHIPHYIECKOM TIOBEPXHOCTH, OCh 1 0 0 http://mathnet.spb.ru
IHHIPUYECKON TTOBEPXHOCTH
Hunmuaap: ocHOBaHUS B OOKOBast IOBEPXHOCTD,
8 00pa3syrolas 1 0Ch; IIONAAb OOKOBOM M IIOJHON 1 0 1 https://fipi.ru

IOBEPXHOCTU



http://mathnet.spb.ru/
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http://mathnet.spb.ru/

N3o0pakeHune muIMHIpa Ha TUIOCKOCTH. Pa3BépTka
muMHIpa. CeueHus MUIMHAPA (TIOCKOCTHIO,

9 1
napasuieIbHON WM TIEPIICHIMKYISPHOM OCH
TUAJTUHIPA)

Konnueckas moBepxXHOCTh, 00pa3yronme KOHUIECKON

10 | mOBEpXHOCTH, OCh M BEPHIMHA KOHUYECKON 1 http://mathnet.spb.ru
HOBEPXHOCTU

1 Konyc: ocHOBaHue U BepiIMHA, 00pa3yroIias U ocCh; 1 http://

TJI0MAIh OOKOBOW M MOTHON MMOBEPXHOCTH www.problems.ru
VceuéHHBIN KOHYC: 00pa3yIolie 1 BBICOTa; :

12 ye: 0opasy 1 https://fipi.ru
OCHOBaHHs U GOKOBasi MIOBEPXHOCTh * *
N3006paxkeHnune KoHyca Ha IIOCKOCTH. Pa3BépTka
konyca. CeueHunst KoHyca (IUIOCKOCTEIO,

13 Y . yea ( 1 http://mathnet.spb.ru
napasuieIbHOW OCHOBAHMIO, U TFIOCKOCTHIO, * *
MIPOXOISIIECH Yepe3 BEPIITUHY )

14 KoMmOuHa1us TeNl BpalleHHs i MHOTOTPAHHUKOB 1 https://fipi.ru

15 MHOTrOrpaHHHK, OIIMCaHHbBIH 0KOJIO chepsl; chepa, i
BIIMCAHHAss B MHOTOTPaHHUK WJIM B TEJIO BPAILICHUS

O0BéMbI TET — SU

16 [MonsTrE 06 06BEMe. OCHOBHBIE CBOMCTBA 0OBEMOB . http://

Tel www.problems.ru

17 | OObBéM nunuHIpa, KOHyCa 1 http://mathnet.spb.ru

18 OO0BéM 1mapa u mwiomaas cepol 1
ITomoGubIe Tena B mpoctpancTBe. COOTHOMIEHUS

19 MesKTy TUIOMAIMK TIOBEpXHOCTEl, 00bEMaMu 1 https://fipi.ru

MOOOOHBIX TEN



http://mathnet.spb.ru/
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Koumponvnas paooma Ne2 no memam ""Tena

20 1 1
eépawienun’ u "Oovemor men"

BekTopbl M KOOPAMHATHI B mpocTpancTBe — 104

21 BeKTop Ha IJIOCKOCTU U B IPOCTPAHCTBE 1 0 https://fipi.ru

22 | CroXeHHUE U BBIYMTAHHE BEKTOPOB 1 0 http://mathnet.spb.ru

23 YMHOKEHHE BEKTOpa Ha YUCIIO 1 0
Paznoxenne BekTopa 1o TpéM HEKOMITTIAHAPHBIM

24 P P P 1 0 http://mathnet.spb.ru
Bektopam. [IpaBuno napannenenunena * *
Pemrenue 3amad, CBS3aHHBIX ¢ IPUMEHEHUEM TIPABIIT )

25 . 8 p P 1 0 https://fipi.ru
JEWCTBUI ¢ BEKTOpaMH * *
[IpsamoyrosibpHas cucTeMa KOOpJIUHAT B

26 npoctpancTse. Koopaunars! BekTopa. IIpocreiimue 1 0
3aJ]auu B KOOPJMHATAX
VYron mexxay Bektopamu. CKaasipHOE IPOU3BEACHUE )

27 Y P P P 1 0 https://fipi.ru
BEKTOPOB

28 Brruncnenue yrioB Mex1y OpsIMbIMH U ITIOCKOCTSIMU 1 0 http://mathnet.spb.ru

- KoopAMHATHO-BEKTOPHBIA METOJ| [P PELICHAH . 0 http://
reoMeTpUYEeCKUX 3a7au www.problems.ru

30 Koumponvnas paooma Ne3 no meme ""Bekmopwt u | |
Koopounamul 6 npocmpancmee’’

IloBTOpEHUeE, 00001IeHNE U CHCTEMATH3ALUS 3HAHU . — 44
[ToBTOpenue, 0000IIeHNE U CUCTEMATH3aIUs 3HAHUH. )

31 P 1 0 https:/fipi.ru
3amaun TNIAHUMETPHH U METOJIbI UX PEIICHHS
[ToBTOpenue, 0000IIeHNE U CUCTEMATH3alUs 3HAHUH.

32 | OcHoBHbIE GUTYPBI, GAKTHI, TEOPEMBI Kypca 1 0 http://mathnet.spb.ru

CTEpPEOMETPUH
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33

Hmozo06aa konmponvhaa paboma

https://fipi.ru

34

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUN

http://mathnet.spb.ru

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1. Teomerpus (6a30BbIil 1 poduIbHBIN ypoBeHb).10-11 ki.: Atanacsu JI.C,

byry3oB B.®., Kagomues Cb. u ap. «IIpocsemenne» 2020

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJA
1. T'eomerpus (6a30BbIi 1 IpopMIHHBIN ypoBeHb).10-11 ki1.: Atanacss JI.C,

Bbyry30B B.®., Kagomues Cb. u np. «IIpocsemienue» 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

http://mathnet.spb.ru - «Caitt anementapHoit matemaruku [mutpus I'ymimHay..

http://www.problems.ru - «3amaun» Ha caiite npencrasieno 6osnee 10000 3agau
C MaTeMaTUYECKUX OJIMMITNA]] U BCTYIMUTEIbHBIX 9K3aMEHOB TI0 MAaTEMATHKE U
uH(popmaTHKe.

https:/fipi.ru - ®UIIA - penepanbHbIA HHCTUTYT MEIATOTMYECKUX U3MEPEHUN.

EI'D, OI'D - KOHTPOIBLHO U3MEPUTEIIbHBIC MaTepHaIbl (JEMOBEPCUN).
denepaibHBIN OaHK TECTOBBIX 33JIaHUH (OTKPBITHIA CErMEHT
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