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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 KJIACC
Konn4yectBo 4yacos JICKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoiasbusie | IlpakTuyeckue
n/n NPorpamMmsl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
bubnnoreka [IOK
! Baenerue B crepeomeTpHio 10 https://m.edsoo.ru/1¢209e37
) [IpsimbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannenbHOCTh MPSIMBIX U MIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 [lepnieH UKy IAPHOCTD NPSIMBIX U 12 bu6muoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
bubnuoreka [JOK
4 VYTIubl MeXAy NPSAMBIMU U IUNIOCKOCTSMHU 10 1 hitps://m_edsoo /] €209e37
Bbubnuoreka [JOK
> MrororpanHHui 1 ! https://m.edsoo.ru/1¢209e37
N bubnuoreka [JOK
6 OOLEMEI MHOTOTPAHHUKOR ? ! https://m.edsoo.ru/1¢209e37
7 [loBTOpEHME: ceueHusi, pacCTOSHUS U YTJIbI 4 1 brbmmorexa [TOK
p ' P y https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 5 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3jaeioB U TeM nu(ppoBbIe
Ne i/m P KoHTposbHbI IIpakTH4eckue (g )
NPOrpamMMBbl Bcero o0pa3oBaTebHbIC
e padoThblI padoThI
pecypcsl
Bbubnuoreka [JOK
1 T 12
©J1a BpAIlCHIT https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
2 OOBEMEI Ten > ! https://m.edsoo.ru/1¢209e37
but6mmoreka [{OK
3 BekTopbl 1 KOOpAUHATEI B IPOCTPAHCTBE 10 1 httns://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, o6o0mEH e, 7 | but6mmoreka [JOK
cUCTeMaTu3ausg 3HaHUN https://m.edsoo.ru/1¢209e37
OBIIEE KOJMYECTBO YACOB IIO ITPOIPAMME 34 3 0







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne Hdara undponbie
Tema ypoxka Konrpoiasbnsie | IlpakTnuecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypcsbl
OCHOBHBIE TIOHSTHS CTEPEOMETPHUU:
TOYKA, MpsiMasi, TNIOCKOCTb,
npoctpaHcTBo. IIpaBuna
M300paKEeHHS HA PUCYHKAX: 1 bubmmorexa [IOK
p pucy o https://m.edsoo.ru/aecc77¢cd
M300paKEeHHsI TUIOCKOCTEH,
napajuieIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
IlonsTHA: Iepecekaromuecs
IUIOCKOCTH, IEPECEKAIOMINECA PsAMAast 1 bubmmorexa [IOK
> 1P P https://m.eds00.ru/2d8a9¢99
U TUIOCKOCTD
[lonsiTHA: epecekaronecs
IJIOCKOCTH, MEPECEKAIOIIMECS MpsiMast 1 bubmmorexa [JOK
> 1P P https://m.edsoo.ru/db685¢73
U TUIOCKOCTD
3HaKOMCTBO C MHOTOI'paHHHKaMHU,
n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubnuorexa [IOK
PHUCYHKaX, Ha MPOEKIIHMOHHBIX https://m.edsoo.ru/a63959%ed
yepTekax
HauanbHbie cBeneHus o kyoe u
MUpaMUJIE, UX Pa3BEPTKHU U MOJICIH 1 bubmmorexa [JOK
PAMLLE, 13X pASEED ' https:/m.edsoo.r/b30dfF38
CeueHust MHOTOTPAaHHUKOB
HauanpHble cBeieHHs 0 KyOe 1 1 bu6mmoreka [JOK




nUpaMujie, UX pa3BEPTKU U MOJIETIH.
CeueHusi MHOTOIPaHHUKOB

https://m.edsoo.ru/3d8ffd32

[MousTre 00 aKCMOMATUYECKOM

7 OCTpoOE cTEpEOME aKCHO buGnnorexa [IOK
IIOCTPOEHUHU CT METPHUHU: aKCUOMEI
p P p https://m.edsoo.ru/0cc5cdfe
CTEPEOMETPHUH U CJICACTBUS U3 HUX
ITousiTe 00 aKCMOMATHYECKOM
8 oCTpoe cTepeoMe aKCHO bubmmorexa [IOK
OCTPOEHUH CT METPUU; aKCUOMBI
p P p https://m.edsoo.ru/239¢8cb4
CTEPEOMETPHUH U CJECACTBUS U3 HUX
IMoustie 00 aKCHOMATUYECKOM
9 oCTpoE cTepeoMe aKCHUo bubmorexa [IOK
HOCTPOEHUH CT METPUU; aKCUOMBI
p p P https://m.edso0.ru/65¢c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[ToHsATHE 00 aKCHOMATUYECKOM
10 oCTpoE cTepeoMe aKCHUo bubnmorexa [IOK
HOCTPOEHUH CT METPUU: HOMBI
p P P https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3anmHoe pacnosniokeHue npsiMbIX B
1 IIPOCTPAHCTBE: IepeceKarouecs, bubnuorexa [JOK
rapajuielibHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a252016
psiMbIe
[TapannenbHOCTh NPAMBIX U
MJIOCKOCTE B TPOCTPAHCTBE:
12 napajuiejIbHbIE IPSIMBIE B bubmmorexa LHOK
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; NapalIeIbHOCTh TPEX
MPSIMBIX
[TapannenbHOCTh NPAMBIX U
13 MJIOCKOCTEW B TPOCTPAHCTBE: bubnuorexa [JOK
[TapannensHOCTH IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYrael ¢ coHanpaBI€HHBIMU bu6mmoreka [JOK




CTOpOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay nNpsSiMbIMHU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
[TapayienbHOCTB INIOCKOCTEH: bubmuorexa [IOK
17
HapajuIeIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napajiyiebHBIX IIOCKOCTEN bubmmorexa [JOK
p https://m.edsoo.ru/e504d656
IIpocreiinye npoCcTpaHCTBEHHBIE
19 (GuUrypsl Ha MIOCKOCTU: TETPAd bubmmorexa LIOK
P - TeTPasp, https://m.edsoo.ru/4a28dc02
KyO, apasienenumnes
bu6mmoreka [JOK
2 I1 i
0 OCTPOCHHE CCHCHIH https://m.edsoo.ru/1d434d0f
bubmuoreka [JOK
21 I1 i
OCTPOCHIE CeHCHIH https://m.edsoo.ru/ec26feSd
KonTponbHas pabota mo Teme
2 "IIpsiMble U TJIOCKOCTH B bubnuoreka LIOK
npocrpaHcTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a%e56
HPSIMBIX U II0CKOCTEN"
[leprieHAMKYIAPHOCTD MPAMOU U
23 HJ'I(I))CKO(;[’[[I/I'}II'IC I;'IeH UK IJ)'ISI HbIE bubmmorexa [IOK
- MEPHCHAMKY AP https://m.edsoo.ru/b19f6asd
MpsIMbIE B IPOCTPAHCTBE
24 IIpsiMble napaiienbHble U bubnuorexa [JOK
MEPIEHIUKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0acl1c95
75 IIpsimMble mapasnienbHbIe U bubnuorexa [JOK
MEPIEHIUKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpr3Hak nepneHIuKyJISIPHOCTH bubmuorexa [JOK




HpHMOﬁ U IINIOCKOCTH

https://m.edsoo.ru/f85bfc46

7 [Tpu3Hak neprneHuKyJISpHOCTH bubnuoreka LIOK
MPSIMOU U TNIOCKOCTH https://m.edsoo.1u/79165d15
73 Teopema o npssMoit bubnuoreka LIOK
MEPICHINKYISPHOMN TIIOCKOCTH https://m.edso0.1u/635¢5087
29 Teopema o npssMoit bubmuorexa [IOK
NEPIEHANKYIJISIPHON IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoi bubnuoreka [JOK
NEPIEHANKYIJISPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKyIsip U HAKJIOHHBIE!
31 a(iTOSIHI/IQYOT IT)quI/I 0 TUIOCKOCTH bu6morexa TIOK
p lvl ’ https://m.edsoo.ru/33¢477d3
paccTostHUE OT MPSIMOM 10 MIIOCKOCTH
[lepnienauKyIsIp U HAKIOHHBIE!
32 a(iTOﬂHI/IeyOT IT)quI/I 0 TIJIOCKOCTH bubmmorera [TOK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTostHUE OT MPSMOM 10 IIIOCKOCTH
[lepnienuKyIsIp U HAKIOHHBIE!
33 a(iTOﬁHI/IeyOT I;O‘-IKI/I 0 IJIOCKOCTHU bubmmorexa LIOK
p ? ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHUE OT MPSIMOM J0 INIOCKOCTH
[lepnienauKyIsip U HAKJIOHHBIE!
34 a(iTOSIHI/ICyOT IT)oqlclzl 0 TUIOCKOCTH bubmmorexa [IOK
p ? ’ https://m.edsoo.ru/dbee22bc
paccTosiHUE OT MPSIMOM J0 IUIOCKOCTH
15 VYTabl B IPOCTPAHCTBE: YTOJI MEXIY bubmuorexa [JOK
MIPSMOU U INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHbIN yToJl, TMHEUHBIA yToJI bubmuorexa [JOK
JIBYTPAHHOIO yTIiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TUHEHHBIN Yol bubnmoreka [JOK

JIBYTPAHHOTO yTJia

https://m.edsoo.ru/c7¢777ed




[leprnieHAUKYISIPHOCTD MIIOCKOCTEH:

bu6mmoreka [IOK

38
HpH3HaK Hevp HEHIMKYTAPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEHN
[leprieHAMKYASAPHOCTD MITOCKOCTEH:
39 IPU3HAK HNEPIECHIUKYIIPHOCTH IBYX bubmmorexa LHOK
p vp FHIY D By https://m.edsoo.ru/ed9¢2a8e
IUIOCKOCTEHN
IlepneHaAuKyISIPHOCTB IIIIOCKOCTEM:
40 OPU3HAK HEPIEHIUKVIIIPHOCTH IBYX bubmorexa [IOK
p vp JHKY AP By https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o TpEX MEpHEHIUKYIIIPAX bubmmorexa LHOK
p p P JIKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEPHEHIUKYIIIPAX bubmmorexa LHOK
p p P JHKYIAD https://m.edsoo.ru/52188a7d
43 Teopema o TpEX NepHEeHINKYIIpaX bubmmorexa TIOK
p p p JHKY AP https://m.eds00.1u/9f246736
KoHTponbHas pabora 1mo Temam
44 "[leprieHAUKYASAPHOCTD MPSMBIX U bubmuotexa [JOK
riockocte" u "Yriabel MexIy https://m.edsoo.ru/5b971ef3
NPSMBIMH M TUIOCKOCTAMU"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOI'paHHUKa,
45 BBITYKJIBIE U HEBBITYKIILIE bubmorexa LIOK
y y . https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOT'OTPaHHHUKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu v
46 OCHOBaHMS NPU3MBI; IpsIMasi U bubnmoreka [JOK

HaKJIOHHAas IMPU3MBEIL; OoxoBasg u
IMOJIHAA IMOBCPXHOCTD ITPHU3MBbI

https://m.edsoo.ru/b4ad63ad




[Tapannenenunen, IpSIMOYTOJIbHBIH

bubmnoreka 1IOK

47 napa’suliesienuIe]l U ero CBOMcTBa https://m.edsoo.ru/8a7be683
[Tupamuja: n-yroyipbHas nupamuza,
T'PaHU ¥ OCHOBaHUE NMUPAMUJIBI;
48 OOKOBas U MOJIHAS IOBEPXHOCTh bubmmorexa [TOK
. https://m.edsoo.ru/tblcd0as
IIUPaMHU/IbL; IPAaBUIIbHASA U yCEUEHHAS
nupamMua
[TpaBrIIbHBIE MHOTOI'PAaHHUKHU:
MOHSTHE TPABUIIBHOTO

49 MHOTOI'PAHHMKA; ITPaBUJIbHAS [IPU3MaA bubnuorexa [JOK
U IpaBUJIbHAs NMUPaAMUIA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHasi MupaMuaa u
IpaBUIbHBIN TeTpasap; Kyo
IIpencraBnenue o MpaBUIBHBIX

50 MHOTOTpaHHHMKaX: OKTa’ap, bubamorexa [OK

https://m.edsoo.ru/a0fddSbf
JOJIEKA3IP U UKOCASIP.
CumMeTpHsi B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO TOUKH,

51 HPSIMOM, TJIOCKOCTH. DJIEMEHTBI bubnuoreka IIOK
CUMMETPUU B IUPAMULAX, https://m.edsoo.ru/b9e777d9
napajuiesienune1ax, npaBUIbHbBIX
MHOTOTpaHHHMKaX
Boruncnenue 3meMeHToB

52 MHOTOTPaHHMKOB: péOpa, InaroHaiu, Bubmmorexa LIOK

https://m.edsoo.ru/6cdbecef
YTIIbI
53 [Tnomanb 60KOBOM MOBEPXHOCTH U bu6mmoreka [JOK

IIOJIHOM ITOBEPXHOCTU IIPSIMOM
IIPU3MBI, IUIOIIA/(b OCHOBAHUH,
TeopeMa 0 OOKOBOM OBEPXHOCTH

https://m.edsoo.ru/37d84157




NPSMOU MPU3MBbI

[Tnomaas 6OKOBOM MOBEPXHOCTH U

MIOBEPXHOCTHU IIPABUIBHOU

Bbu6morexa [JOK

>4 HHpaMHvHH’ Teopema o rmomnazm . https://m.eds00.ru/5603¢30b
OOKOBOI MOBEPXHOCTH YCEUEHHOMN
UpaMHUIbI
55 KonTponbhas pabota no teme bubnuoreka LIOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c¢04
N bubmuoreka [JOK
I1
36 OHATHE 00 00BEME https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
37 OObEM mHpaMi LI hitps:/m.eds00.ru/235171b3
N bubnuoreka [JOK
>8 OOHEm mupavm et https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
> OOBEM npamup: https://m.eds00.1ru/79¢10312
N bu6mmoreka [IOK
60 OOBEM npanu b1 https://m.edsoo.ru/2faadc3f
bubmuoreka [JOK
61 O06BEM TPU3MBI http
s://m.eds00.1u/79853608
" bubnuorexa [JOK
62 OOBEM npH3MbI https://m.edsoo.ru/1¢053890
N bu6mmoreka [IOK
63 OOBEM mpusMbI https://m.edso0.1ru/482d3f51
64 KoHTponbHas pabora 1o Teme bubnuoreka [IOK
"O6BEMBI MHOTOIPaHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpEHME, 0000IIIEHNE bu6mmoreka [JOK




CUCTeMaTH3alusl 3HAaHHH.
[TocTpoenue ceuenuii B
MHOTOTpaHHHUKE

https://m.edsoo.ru/098bedad

[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTH3als 3HaHuH.

66 Bbeluucnenue paccTosHUN: MEXIY 1 bubnmoreka [JOK
JBYMsI TOUKaMH, OT TOYKH J0 MPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 ITIOCKOCTH, MEXTY
CKPEILIMBAIOIMIMMUCS TPSIMBIMHU
bu6mmoreka [JOK
67 Hrrorosas koHTpoLHAA padoTa ! https://m.edso0.ru/b9146bc0
[ToBTOpeHue, 060061IeHNE
cUCTEeMaTH3aIs 3HaHUM.
Beruucnenue yrioB: Mex1y
68 CKPELIMBAIOIINMHUCS TIPSIMbIMH, 1 bubmmorexa LHOK
. https://m.eds00.1ru/56765¢8b
MEXIY MPSMOM U TUIOCKOCTHIO,
JIBYT'PAaHHBIX YIJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

KosanuyectBo yacos DJIEeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoasbubie | IlpakTuyecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbI
pecypcsbl
Cdepa u mwap: neHtTp, paauyc,

1 WaMETP; TUIOIIAIb MTOBEPXHOCTH 1 bubmmorexa [JOK
A P> tan p https://m.eds00.ru/0341bc2b
cdepsl
Bzaumnoe pacnonoxenue chepsl u

bu6mmoreka [IOK
2 IJIOCKOCTH;, KacaTeIbHas MII0CKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momaas cepol
N3o0pakenue cdepsl, mapa Ha bubnuoreka [IOK

3 1
miockocT. CeyeHus 1apa https://m.edsoo.ru/bc15f7f2
[unuHapuyeckas MOBEPXHOCTb,

4 oOpa3yroniye HUINHIPUIEeCKON | bubmuorexa [JOK
MMOBEPXHOCTH, OCh LIWJIMHAPUIECKON https://m.edso00.ru/6054b8¢c1
MOBEPXHOCTHU
Hunmuuap: ocHOBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yrolas 1 oCh; | bubnmoreka [JOK
TJI0MA b OOKOBOM U TTOJTHOU https://m.edso0.ru/188f6216
MOBEPXHOCTH
N300paxeHune nuanHapa Ha
miockocTh. Pa3BépTka nunuuapa.

6 CeueHus IWINH pa (HJ‘IOCKOCTEIO 1 bubmmorexa [JOK

H N AP ’ https://m.edsoo.ru/016e25eb
napauieIbHON WIN
NEPIECHIUKYISIPHON OCH LIMITUHAPA)
7 Konunueckas moBepxHOCTb, 1 bubnuorexa [JOK




o0pa3yronire KOHU4eCKon
MOBEPXHOCTH, OCh U BepLINHA
KOHUYECKOW MOBEPXHOCTHU

https://m.edsoo.ru/c94ba09b

Konyc: ocHOoBaHue 1 BepIInHa,

8 00pa3ymoIas ¥ 0Ch; IJIOMAb bubmorexa HOK
pasy . B i e https://m.edso0.ru/897dd3b2
OOKOBOM U TTOJTHOW TTOBEPXHOCTH
Y ceu€HubIil KOHYC: 00pa3yronme u
9 BBICOTA; OCHOBaIZI/ISI u gOKZBaSI bubmmorexa LHOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N300paxeHune KoHyca Ha
m1ockocTy. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTHIO, bubnnorexa [JOK

10 .

MapajuIeIbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, IPOXOIAIIEH Yepe3
BEPILNHY)

1 KomOunanus ten BparieHus u bu6mmoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl10e5
MHOrorpaHHuK, OIKUCAHHBIN OKOJIO

12 cdepsl; chepa, BMcaHHas B bubnuoreka [IOK
MHOTOTPaHHUK UJIU B TEIO https://m.edsoo.ru/0b136158
BpallleHUs

13 [TousTue 06 00bEMe. OCHOBHEIE bubmuorexa [JOK
CBOKCTBa 0OBEMOB Tell https://m.eds00.ru/26a03fb7

N bu6mmoreka [JOK
14 06
PEM HILIIHTDA, KOHyCa https://m.edso00.1ru/5513d87b
N bubmuoreka [JOK
15 O0BEM 11apa 1 wIomaas chepsl
P mank chep https://m.edsoo.ru/d189bde2
16 [Tono6HbIE TeNa B MPOCTPAHCTBE. bubnmoreka [JOK




COOTHOIIIEHUS MEXTy TUIOINAIMHU
MOBEPXHOCTEN, 00BEMaMHU
MOOOOHBIX TE

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

17 KontponbHas pabota no temam bubnmoreka [JOK
"Tena Bpamenus" u "O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
13 BekTop Ha IJI0CKOCTH U B bubnuoreka LIOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue ¥ BBIYUTAaHHUE BEKTOPOB bubmmorexa [JOK
P https://m.edso0.ru/23f41089
20 YMHOKEHUE BEKTOPA HA YUCIIO bubmorexa HOK
p https://m.edsoo.ru/dee379eb
Pasnoxenune BekTopa 1o TpéM
21 HEKOMIUJIAHAPHBIM BEKTOpPaM bubmorexa HOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
Pemenune 3ama4, CBSI3aHHBIX C
22 MIPUMEHEHUEM NPABUJI JEHCTBUH C bubmmorexa [JOK
p p A https://m.eds00.ru/5a827900
BEKTOpaAMHU
KoopanaaTHO-BEKTOPHBINA METO/
23 I I/Ip CLIEHUU reOMef NYECKUX bubmmorexa [IOK
pHp P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsiMmoyronbHas cucteMa
24 KOOPJIMHAT B MPOCTPAHCTBE. bubnnoreka [JOK
Koopaunats! Bextopa. IIpocTteiimue https://m.edsoo.ru/48db7058
3a/la4yd B KOOpAMHATAX
)5 VYron Mexay BEKTOpaMH. bubnuoreka [JOK
CkansipHO€ IPOU3BEIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexy bubnmoreka [JOK

MMPAMBIMH U ITJIIOCKOCTAMU

https://m.edsoo.ru/8efbe78e




KonTponbhas pabota no teme

bu6mmoreka [IOK

27 "Bekro 00 a 1
KTOpbI | K" PAMHATEL B https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpEeHmE, 0000IIEHNE U

73 cucreMaruzaius 3Hanuii. OCHOBHBIE | bubnuoreka [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpenue, 0600IIEHUE U

29 cuctemarusanusa 3HaHnii. OCHOBHBIE | bu6nmoreka [JOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUH
[ToBTOpenue, 0600IIEHNE U

30 cUcTeMaTH3allvs 3HaHUi. 3a/1a9n | bubmuoreka [JOK
IJIAHUMETPUU U METOBI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpeHue, 06001IeHUE U

31 cHUCTeMaTH3allvs 3HaHUi. 3a/1a9n | bubmuorexa [JOK
IUIAHUMETPUUA U METOIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpeHme, 06001EeHNE U

1 cucreMarusanus 3Hanuil. OCHOBHbIE 1 bubnnoreka [JOK
¢burypsl, GpaxTsl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETpUN

bu6mmoreka [JOK
33 HTorosast KOHTpoJbHAs paboTa 1
TOTOBAT KOHTPOIBHAZ pabot https://m.edsoo.ru/ec24dfc2
14 [ToBTOpenue, o6o0IIEeHNE U 1 bubnuoreka [IOK

CUCTEMAaTHU3alus 3HAaHUN

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O

34
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

10 KVIACC

Kon

NpoBepsieMor
0 pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30BaTeILHON NPOrpPamMMBbl CpelHero 001ero 00pazoBaHus

7 I'eomerpus
7.1 OnepupoBarh MOHATUSIMH: TOUYKA, MIPsIMast, MIIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CJIEICTBHUS U3 HUX MPHU PEIICHUU
. TeOMETPUUYECKUX 3a/1a4
73 OnepupoBarh MNOHATHSAMU: MApPAUIETBHOCTh W NEPHEHAUKYISPHOCTH
' MPSIMBIX U IJIOCKOCTEN
74 KnaccupunupoBaTh B3aUMHOE PACIIONOKEHUE MPSIMBIX U IUIOCKOCTEH B
. MIPOCTPAHCTBE
OnepupoBarTh NOHATHSAMU: JBYIPAHHBIMA yroj, TPaHU ABYTPAHHOIO yIJa,
7.5 pedpo IBYrpaHHOTO YIJIa, IMHEWHBIN YroJl JBYTPAHHOTO yIJIa, TpajyCcHas
Mepa JBYTPaHHOIo yria
6 OmnepupoBaTh MOHSATUSMU: MHOTOTPAHHHK, BBIMYKIBIA M HEBBIMTYKIBIN
‘ MHOTOI'PaHHUK, JIEMEHTbHl MHOTOT'PAHHHKA, IPABUIIHLHBIA MHOTOTPAaHHUK
77 Pacno3naBaTe OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (MMHUpaMuja, MpU3Ma,
' MPSIMOYTOJIbHBIN Mapauienenumnes, Kyo0)
KnaccudummpoBate  MHOTOTPaHHUKH, BBIOMpas  OCHOBaHUS s
. KiIaccupukanuyu  (BBIMYKJIBIE W HEBBITYKJIbIE  MHOTOTPAaHHUKH,
' MpaBWIbHbIE MHOTOIPAHHUKH, TMPSMbIE M  HAKJIOHHBIE IPHU3MBL,
napajiejaenunebl)
79 OnepupoBatb MOHSATUSAMU: ceKylIas IJIOCKOCTB, CEUEHUe
' MHOTOTPaHHUKOB
710 OOBSACHATP NPUHLMUIBI TMOCTPOCHHUS  CEUYEHHH  MHOTOTPAHHUKOB,

HCIIOJIB3YA MCTOH CJICIOB

7.11

CTpOI/ITB CCUCHUSA MHOI'OIPpaHHUKOB MCETOAOM CJICAOB, BBIIIOJHATH

(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:




BU/I CBEPXY, COOKY, CHU3Y

7.12

Pemiate 3a1aun Ha HaXO0XKJIEHHE T€OMETPUUECKUX BEJIMYMH MO 00pazuam
WIN aJIrOpUTMaM, NPUMEHsSs W3BECTHBIE AHAJIUTHYECKUE METObl IIPH
pEelICHUU CTAaHJAPTHBIX MAaTeMAaTHYEeCKUMX 3aJad Ha BBIYKMCIICHHE
pPacCTOSIHUN MeXAY ABYMs TOYKaMHU, OT TOYKH [0 IPSIMOU, OT TOYKH J10

IJIOCKOCTH, MEXKAY CKPCIIUBAOIUMUCA ITPAMBIMU

7.13

Pemate 3amaun Ha HaXOXKACHUE TE€OMETPHYECKUX BEJIMUHH MO 0Opas3iam
WIK alTOpUTMaM, MPUMEHSS W3BECTHBIE AHAIUTUYECKHUE METOJBI TpHU
pEelIeHUN CTaHIAPTHBIX MATEMATHYECKUX 3a/lad Ha BBIYHMCICHUE YTJIOB
MEXIy CKPEIIMBAIOIIUMUCSA MPSMBIMH, MEXAY MPSIMOW U TIIOCKOCTHIO,

MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

7.14

Boruucisate 00bEMBI M IJIOMIAAM  TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, nupamuaa) ¢ IpuMeHeHreM (popMyJl, BEIYUCISATh COOTHOILICHUS
MEXITY IUIOLIAISIMA MMOBEPXHOCTEM, o0BEMamMu MOI00HBIX

MHOI'OI'PpaHHHUKOB

7.15

OnepupoBaTh MOHATUSIMH: CHUMMETPHUSI B MPOCTPAHCTBE, IIEHTP, OCh U

IUIOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPBI

7.16

W3Bnekath, MpeoOpa3oBbIBATh M WHTEPIPETHPOBATH HH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpeACTaBICHHYI0 Ha

yepTekax U pUCYyHKax

7.17

[TpuMeHsTH reoMeTpudeckue (GaxkThl IJsl PelICHHUs] CTEPEOMETPUUYECKUX
3aJa4, NPEINOJIAraloIuX HECKOJIbKO INAroB DPEIIEHUs, €CIM YCIOBUSA

MMPUMCHCHU 3a1aHbI B SIBHOU (I)OpMe

7.18

HpI/IMeHHTL HpOCTGﬁH.IHG nporpaMMHBIC CPEACTBA W J3JICKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPHUICCKUX 3a/1av

7.19

[IpuBoANTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U

JKHU3HH, paCIIO3HABATH IPOABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

7.20

[TpuMeHATH MoJTyuyeHHbIE 3HAaHUS Ha MPAKTUKE: aHAJIM3UPOBATh peallbHbIC
CUTyallud U NPUMEHATh H3yYEHHBbIE IOHATHUA B IpOIlecce IOHCKa
pereHus MaTeMaTU4YeCKU copMyIHpPOBaHHON pooJIeMBl,
MOJIETIMPOBAaTh pealbHbIE CUTyallMM Ha SI3bIKE T'€OMETPUH, UCCIEN0BATh
IIOCTPOCHHBIE MOJEIN C MCIIOJIb30BAaHMEM I'€OMETPHUUECKUX IMOHITUH U
TEopeM, arnrnapara ajareOpsl, pelaTh MpakKTUYeCKUe 3a7auu, CBA3aHHBIC C

HaXO0XIACHUEM I'COMECTPHUICCKUX BEJINYHNH




11 KIIACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJabTAThl 0CBOEHNSI OCHOBHOM
NpoBepPsieMoro .
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero oo1Iero oopa3oBanusi
pe3yJbTara
6 I'eomertpus
OnepupoBaTh MOHATUAMH: TUJIUHAPUYECKAs! TTOBEPXHOCTH, 00pa3yoIne
6.1 UWIMHAPUYECKOW TMOBEPXHOCTH, LMWIMHJIP, KOHUYECKas IMOBEPXHOCTD,
' oOpa3yromue KOHMYECKOHM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTyYEHHS TEJ BPALLICHUS
6.4 KnaccudummpoBaTs B3aUMHOE pacoNiosKeHUE CPEPhI U MIIOCKOCTH
OnepupoBaTh MOHATUSAMH: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIApOBOM CJIOW, OCHOBAHHWE IIApPOBOTO CJIOS, BHICOTA
IapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncnsate 00BbEMBI M TUIOIIATU TOBEPXHOCTEW TEN BpaIICHUS,
' TEOMETPUUYECKHUX TEJ C MPUMEHEHHEM (POPMYIT
OnepupoBaTh TMOHATUSIMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy u
6.7 OTMCAHHBIN 0KOJIO cephl, cepa, BIUCAHHAS B MHOTOTPAHHUK U TEJIO
BpaIeHus
63 BBIYUCIATE COOTHOMICHHS] MEXKIy IUIOMIAASIMH TOBEPXHOCTEH U
' 00bEéMaMK MOJJOOHBIX TEIl
6.9 N300paxath nzydaempie QUTypbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrImoHATE  (BBIHOCHBIC) IIJIOCKHE YEPTEXKH M3 PUCYHKOB TPOCTHIX
6.10 00BEMHBIX GUTYp: BUA CBEpXy, COOKY, CHH3Yy; CTPOUTH CEUYCHHS Tel
BpaleHus
W3Bnekarb, WMHTEPIPETUPOBATH U TPEOOPa30BbIBATH HHGOPMAIMIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MPEICTaBICHHYIO Ha
YepTekKax U pUCYHKaxX
[IpumensaTy reomerpuyeckue (HakThl IS PEIICHUS] CTEPEOMETPUUECKUX
6.12 3a/1a4, MPEIOJIarallliX HECKOJIbKO IIaroB pELICHUs, €CJIH YCIOBUS
MPUMEHEHUS 3a/1aHbl B IBHOU (popme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[eﬁCTBPIH CIIOKCHUSA BCKTOPOB, BBIYUTAHHA BCKTOPOB M
YMHOKCHHA BCKTOpa Ha YHCIIO, 06’I)$[CH$ITI>, KakKMMH CBOHCTBAaMH OHH

o0JazaroT

6.15

[TpumeHsTH MpaBUIIO MapajuieenuIea Npy CI0KEeHUH BEKTOPOB

6.16

OHCpI/IpOBaTB MNOHATHAMU: ACKAPTOBLI KOOPJAMWHATBI B IMPOCTPAHCTBEC,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroia Mexay  BEKTOpaMu, CKaJIIpHOC  HNPOU3BCACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxomuts CymMMy BEKTOPOB M IIPOM3BEICHUE BEKTOPA HA YMCJIO, YIOJI
MEXIY BEKTOPAaMH, CKAJIIPHOE MPOU3BEACHHUE, PACKIIAAbIBATh BEKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a,HaBaTL IIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMEC KOOpAUHAT

6.19

Pemiate HpOCTGfIIlIPIG FCOMCTPHUYCCKUC 3aJladihd Ha I[PUMCHCHUC

BEKTOPHO-KOOPAWHATHOTO METOJa

6.20

Pemate 3agadu Ha A0Kas3aTCJIbCTBO MaTEMAaTHYCCKHX OTHOIICHUH H
HaXOXKACHUC I'COMCTPUUCCKUX BCIUYHH IIO 06pa3uaM HJIN aJITOpUTMaMm,
IMPUMCHSA HU3BECTHBIC METO/bI npu peICHUU CTaHAAPTHBIX

MAaTEMAaTHYCCKUX 3aaa4

6.21

[IpumensaTy mpocTeiiive MNpOorpaMMHBIE CpPEACTBA M AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

6.22

HpI/IBOIII/ITL MMpUMEPbl MAaTCMAaTUYCCKUX SaKOHOMCpHOCTeﬁ B IIpUpoac nu

JKHU3HU, PACIIO3HABATE MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATh MONy4YEHHbIE 3HAHUS HA [PaKTUKE: aHAJIM3UPOBATh
peanbHble CUTyallUM U IPUMEHATh W3yYEHHbIE IOHATHUSA B IpoLEecce
MOMCKA pELIeHUs MaTeMaTH4eCKu C(HOPMYIUPOBAHHON MPOOIIEMBI,
MOJIEJIMPOBaTh pealibHbIe CUTYallUd Ha S3bIKE '€OMETPUHU, UCCIIEI0BATh
HOCTPOCHHBbIE MOJIENIH C MCIIOJb30BAaHHEM TI'€OMETPUUYECKUX HMOHATHH U
TEopeM, armapaTa anreOpbl, penars MPaKTUYECKHe 3a/1a4H, CBI3aHHBIC C

HaXO0XACHUEM I'COMCTPHUYCCKUX BEJIMYHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMeHT cO/iep:KAHUSA

I'eomeTpus

7.1

OcHOBHbBIE TOHSATHS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 006  aKCMOMAaTHYECKOM  TOCTPOCHHH  CTEPEOMETPHH:  aKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3aumHOe  pacnonoxkeHue OpSAMBIX B IPOCTPAHCTBE:  IEpECEKarolIuecs,
napajyiebHbIE ¥ CKpelIuBaroImecs: npsiMbie. [lapaminenbHOCTh MPAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble MpsIMble B  IIPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPAMBIX, MAPAIETBHOCTh MNPSIMOM M IUIOCKOCTH. YTJIBI C
COHAIPaBJICHHBIMH CTOPOHAMH, YTOJ MEXIY TMpSMBIMH B IPOCTPAHCTBE.
[TapayenpbHOCTh TIOCKOCTEN: MapaJUIeIbHbIE INIOCKOCTH, CBOKMCTBA MapalIeIbHbIX
miockoctei. [lpocreiimme mpocTpaHCTBEHHBIE (UTYpPHI HAa TJIOCKOCTH: TETpasp,

Ky'6, napajiieJICumIic [, IOCTPOCHUC CeuYeHMI

7.3

[lepneHIUKYISIPHOCTh MPSMOM M IUIOCKOCTU: TEPHEHAUKYJISPHBIE TNpPAMBIE B
IPOCTPAHCTBE, MPSMBIE MapajlielbHbIE U MEPIEHANKYIISPHbIE K TNIOCKOCTH, IPU3HAK
NEPIIEHIUKYJIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O IPSAMOM MEPIEHANKYJIIIPHON
IUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: Yrojdl MEXIy MpsAMOM U IJIOCKOCTHIO,
JBYTpaHHBIA yToJI, JMHEWHBIH yros JAByrpaHHoro yrina. [lepnenaukynsp u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKH JIO0 IUIOCKOCTH, PAaCCTOSIHME OT MpsAMOM [0
IUIOCKOCTH, MPOEKIUs (PUIypbl HAa IUIOCKOCTh. [leprneHauKyIsipHOCTh MIOCKOCTEN:
OpU3HAK  MEPHEHIUKYJSIPHOCTH  JAByX  IulockocTe. Teopema o  Tpéx

NEPIEHANKYIISIPAX

7.4

[loHsiTHE MHOTOTpaHHHKA, OCHOBHBIE 3JEMEHTbl MHOIOTPAaHHUKA, BBINYKJIbIE M
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npusMa, TpaHd U OCHOBAHMS TNPHU3MBI, MpsAMas U HAKJIOHHAs MPU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTH NMpu3MsIL. [lapamienenunen, npsMOYTOJIBHBIN apauIeIeIHIIe
u ero ceoycrsa. [Iupamuna: n-yroiapHas NUpaMuaa, TpaHd U OCHOBAHME NTUPaMUIbL,

OO0KOBas M MOJIHAS MOBEPXHOCTh MUPAMMJIbI, IPAaBUIbHAS U YCeUEHHAs] MUPAMMIA.




DOneMeHThl MOpuU3Mbl M mHpamMuabl. [IpaBuibHBIE MHOTOTPAHHHMKH: TOHSTHE
NpPaBUILHOTO MHOTOIPAHHHMKA, MpaBUJIbHAs MpU3Ma U TMpaBUJIbHAS MHPAMUJIA,
NpaBWIbHAs TPEYrojibHAs MUpPaMUAa U IPaBWIBHBIN TeTpasap, KyO. [IpencraBnenue
0 TMPaBUJIbHBIX MHOTOTPAHHUKAX: OKTajyAp, AOAEKa’ap U ukocadapyrue CedeHus

IMPU3MBI 1 THPAMHIbI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBEC: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
IJIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B IMUpaMUJaX, NapaJluICJICIUIICAAaX, ITPABUIIbHBIX

MHOI'OIrpaHHHUKax

7.6

Boruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM MOBEPXHOCTH U TIOJHON TOBEPXHOCTH MPSIMOM NPU3MBI, IUIOMIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMoi npu3msbl. [lnomans 60koBoi
IIOBEPXHOCTM U TIOBEPXHOCTH IPABUIBHOM MNUPAMUIBI, TEOpEMa O IUIOLIAAU

yceu€HHoi nupamuabl. [lonstue 06 06béme. O6BEM nUpaMuIbl, IPU3MBbI

7.7

[MonoOusbIe Tena B mpocTpancTBe. COOTHOMICHHS MEXKTy IJIOUIAIIMU TIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TENT

11 KIIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

6

I'eomerpus

6.1

[nmHapryecKkas TOBEPXHOCTh, 00pa3yronie HMINHAPUIECKON MOBEPXHOCTH, OCh
WIMHApUYEcKoil moBepxHocTH. LumuHap: ocHoBaHuS M OOKOBasi MOBEPXHOCTH,

o0pa3yromias ¥ 0Ch, IJIOIIAAb OOKOBOH U MOTHON MOBEPXHOCTH

6.2

Konuueckasi moBepXHOCTh, 00pa3yromre KOHHIECKOM MOBEPXHOCTH, OCh U BEPIINHA
KOHMYecKol mnoBepxHocTH. KoHyc: ocHOBaHuMe W BepuinMHa, oOpa3yromias U OcCh,
Iomaas OOKOBOW W TOJHOM MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 0Opasyrolue u

BbICOTA, OCHOBAHUA U OoKkoBas MMOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIONIalb TOBEPXHOCTH chephl. B3anmHuoe

PacCIoJIOKCHHNE C(l)epbl Hn IJIOCKOCTH, KacaTClibHas IINIOCKOCTh K C(pepe, miomanab

chepnl

6.4

N3o0pakenue e BpalieHus: Ha TI0CKocTH. Pa3BépTka nuimmHapa U KOHyca

6.5

KomOuHauuy Tten BpalleHHs M MHOTOTPAHHHUKOB. MHOTOIpaHHUK, ONHCAHHBIN

OKOJIO C(I)epbl, cq)epa, BIIMCAHHAA B MHOT'OI'PaHHUK, WJIX TCJIO BpalllCHUS

6.6

[Tonsitue 06 oO0bEMe. OcHOBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME

IpsSIMOYTOJIBHOTO TMapajulelienunena u ciaeactsus u3 He€. OOBEM  IIMHIPA,




koHyca. O0béM mapa u miomaab chepbl

[logoOubie Tema B mpocTpancTBe. COOTHOMICHUS  MEXAYy  IUIOMIAISIMHU

67 MOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TEN
6.8 CedeHnss nuMaMHapa (MapauielbHO U NEPHEHIUKYJISPHO OCH), CEYEHHUS KOHyca
' (mapannenbHOE OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY ), CEUECHUS 11apa
BexTop Ha mnockoctu u B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAaHHE BEKTOPOB.
6.9 YMHOXEHHE BEKTOpa Ha 4uciio. PasnoxkeHne BeKTopa Mo TpEM HEKOMIUIaHAPHBIM
' BekTopaM. IlIpaBuno mapamtenenunena. Pemenue 3amady, CBA3aHHBIX €
IIPUMEHEHNEM IIPABUJI IEUCTBUN C BEKTOPAMU
[TpsimoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHathl BekTOpa.
6.10 [TpocTeiine 3agauM B KOOpAMHATaX. YToJl Mexay BekTopamu. CkanspHoe

IMPOU3BCACHUEC BCKTOPOB. Brerancnenne YIJII0B MCXKAY NPAMBIMU W IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METO/I IIPU PELLIEHUN T€OMETPUUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHETI'O OBIIIET'O OBPA3OBAHMUS

Kona IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yIbTaTaM OCBOEHHUSI
NpOBePsIEMOro OCHOBHOI1 00pa3oBaTe/IbHON MPOrpaMMBbI Cpe/IHEro 0d11ero
TpeOoBaHus o0pa3oBaHus

Bnanenue meromamMu J0Ka3aTeNnbCTB, ITOPUTMAaMHU pPELICHUS 3a1ad;
yMeHue (opMyIupoBaTh W ONEPUPOBATh TOHSATHSIMH: OIPEIEICHUE,
aKCMOMa, TeopeMma, CIEICTBUE, CBOICTBO, NMPHU3HAK, J0KA3aTENIbCTBO,
paBHOCWIIbHBIE (DOPMYITUPOBKHU; TPUMEHSTH UX; YMEHHE (OpPMYITUPOBATH
00paTHOE M MPOTHUBOIIOJIOKHOE YTBEP)KICHUE, NMPUBOIUTH MPHUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTHYECKOW WHIYKIIUH;
NPOBOANTH JIOKa3aTeJbHbIE PACCY)KACHUS TPH pPEUICHUH 3ajad,
1 OLICHUBATh  JIOTMYECKYIO  NPaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
OTIEPHPOBATH MOHITUSMHU: MHOXECTBO, MOJMHOKECTBO, ONEpPAIlH Hall
MHO)XECTBAMH; yYMEHHE HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
amrmapar Juis ONMHUCaHUs PEAIbHBIX MPOIIECCOB U SBJICHUN U TIPU PELICHUN
337124, B TOM YHCIE U3 JPYruX YYeOHBIX IPEIMETOB; YyMEHHE
OTIepUPOBATH MOHATHAMHU: rpad, CBA3HBINA rpad, IepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBATh Tpadbl pPa3TUIHBIMA

crioco0amu; UCHOJIB30BATh I'padbl IPU PEIICHUH 3a/1a4

2 YMenue ONCpUpOBATh IMOHATHAMU: HATYypaJIbHOC YHCJIO, LCJIOC YHCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C palluOHAJIbHBIM IIOKa3aTcJIEM, CTCIICHDb C HCﬁCTBHTGHBHbIM
IIOKa3aTcCyIEM, HOFapI/I(l)M qucia, CHUHYC, KOCHUHYC N TaHI'CHC
IMPOU3BOJIBHOI'O 4YHCJ/Id, OCTATOK II0O MOAYJII, PalUMOHAIIBHOC YHCIIO,
HppaluoOHaJILHOC qucCio, MHO>KECTBaA HaTypaJlbHbIX, OCIbIX,
panrOHAIbBHBIX, ﬂeﬁCTBHTeHLHBIX YHUCCII, YMCHHUEC  HCIIOJIb30BAaTh
MMPpU3HAKNU ACINMOCTH, HalMEHBIINH O6IJ_[I/II71 ACIINTCIIb U HANMMCHBIICC
06mee KpaTHOC, aJIrOPUTM EBKHI/II[a IIpu pCUHICHUHA 3aJia4; 3HAKOMCTBO C
Ppa3s INIHbIMU IIO3UITMOHHBIMHU CUCTEMaMH CUHMCJICHUA, YMCHHC
BBIIIOJIHATh BBEIUMCJICHHE 3HAYCHHUN U Hp606pa30BaHI/I$I BBIpa)KeHI/Iﬁ (¢{0)

CTENEHsAMH M JjorapudmMaMu, MpeodOpa3oBaHUsl IPOOHO-PAMOHATBHBIX

BBIpa)KeHHfI; YMCHHUC OIICPUPOBATH TNMOHATHAMHU: MOCJICAOBATCIIBHOCTD,




apupmMeTHyecKas mporpeccus, reoMeTpHYEeCKas nporpeccus,
OEeCKOHEUHO yOBIBAIOIIasi TIeOMETpUYECKas IMPOTPEcCHs; YMEHHE
3aJ]aBaTh MOCIEA0BATEIBHOCTH, B TOM YUCIE C IIOMOILBIO PEKYPPEHTHBIX
dopMyrn; yMEeHHE ONepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIIJIEKCHBIE YHCIIA, MOLYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opMa 3aluCH  KOMIUIEKCHBIX 4ucesl (reoMeTpudeckas,
TpUTOHOMETpHUYEeCKass U  anreOpanyeckas); yMeThb  IPOMU3BOJHUTH
apupMeTHyecKue IeHCTBUS C KOMIUICKCHBIMH 4YHCIaMH; IPUBOAUTH
IPUMEPBl  HCIIOIB30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEPUPOBATH
MOHATUSAMH: MaTpuma 2x2  wm  3x3,  OnpeAeslnTens  MaTpULpl,

T eOMeTpI/I‘lCCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue OonepupoBaTh MOHATUSAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
MOKa3aTeNbHbIE, CTENEHHbIE, JIorapupMHUUecKue, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS W HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEpUPOBATH
HOHSATHSAMH: TOXJECTBO, TOXIECTBEHHOE MpeoOpa3oBaHHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUM M HEPABEHCTB, PABHOCUIBHOCTH
YPaBHEHUI, HEPAaBEHCTB U CHUCTEM; YMEHHE pellaTb YpPaBHEHHS,
HEpPaBEHCTBA M CHUCTEMBbI C IOMOINBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YPAaBHEHUsl, HEPAaBEHCTBA M CHUCTEMbl C IIAPAMETPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PEUICHUS MaTeMaTHYECKUX

3a7laq 1 3aaa4 U3 pa3InIHbIX obnacreit HAaYKHU U peaanoﬁ KHU3HHU

YMeHue onepupoBaTh HOHATHAMM: (QYHKLUS, YETHOCTh (DYyHKIUH,
NEepUOTUYHOCTh (DYHKIIMH, OTPAaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh
(GyHKLIMH, 3KCTpeMyM (YHKLMHU, HAUOOJbIlee M HAUMEHbILIEE 3HAUYECHUS
(GYHKIMU HA TPOMEXYTKE, HenpepbIBHAs (YHKIHMS, aCUMIITOTHI Tpaduka
GbyHKIMM, TIepBasi U BTOpas Mpou3BoJHAs (QYHKLUUHU, TEOMETPUUYECKUN U
¢u3uueckuil CMBICT TNPOU3BOJHOM, NEepBOOOpa3Has, ONpeaeTEHHbII
MHTErpall; yMEHHE HaXOJIUTh aCUMNTOTHI rpaduka (QyHKIUH;, yYMEHUE
BBIUNCIATh NPOU3BOAHBIE CYMMBI, IIPOM3BEIEHUS, YACTHOTO U
KOMITO3UIIMK (PYHKUMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(YHKLIUHU; yMEHUE HAXOOUTh INPOU3BOJAHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHE UCIOJIb30BaTh MNPOM3BOIHYIO JUISI MCCIENOBAaHUSA (DYHKIHIA,
HaxXoAWTh HAWOOJIbLIME M HAUMEHbIINE 3HAYeHUs (PYHKUUH; CTPOUTh
rpaduKd MHOTOWIEHOB C HCIHOJb30BAHHMEM almapaTa MaTeMaTHYeCKOTro
aHaJau3a; IPUMEHATH IPOU3BOJHYIO JUIS HAXOXICHUS HaWIydlIero

pE€IICHUA B HNPHUKIAAHBIX, B TOM 4YHCJIC COINHMAIbHO-O3KOHOMHYCECKHUX U




bU3MYEeCKUX 3a7a4ax; HaXOJAUTh TUIOMIAJAN U 00BEMBI (PUTY C TTOMOIIBIO
WHTErpaja; MPUBOJUTH MPUMEPHl MATEMaTHYECKOTO MOJEIUPOBAHUS C

noMoIbio ¢ depeHInaTbHbIX ypaBHECHUI

VYMeHue omnepupoBaTh MOHATHUAMHU: Trpaduk (yHKIMM, oOpaTHas
byHKUMSA, KOMIO3UIMS (QYHKUUH, TUHEWHas (YHKIMSA, KBaapaTHYHAS
byHKIMS, panMoHaIbHAsS byHKIMS, CTEIeHHas byHKIHS,
TpUroHoMeTpuyeckue (QyHKIUHM, O0OpaTHblE TPUTOHOMETPUYECKHE
¢yHKIMHK, TOKa3aTeldbHas W JiorapudMuyeckas (QYHKIUH; yMEHHUE
CTPOUTH TpapUKH HM3YUYEHHBIX (YHKLUH, BBIIOJIHATH HMpeoOpa3oBaHUsS
rpa¢uKoB (GYHKIUN, UCTIONB30BaTh TPAPUKH AJIS U3yUEHHsI POLIECCOB U
3aBUCUMOCTEH, NMPHU PELICHUH 3aJad U3 JAPYIMX y4eOHBIX IPEAMETOB U
3aJa4 U3 peaqbHON JKU3HU; BBIPAXKaTh (OpMYJIaMHU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOiCTBa W rpadukm (yHKOWA 115
pelleHns ypaBHEeHUH, HEPaBEHCTB M 3aJad ¢ MapaMeTpaMu; M300paxarhb
Ha KOOpPAMHATHOM IUIOCKOCTM MHOXECTBA pELICHUN YpPaBHEHMHI,

HEPABCHCTB U NX CUCTEM

YMeHHne pemiath TEKCTOBBIE 3aJladd pPa3HbIX TUMOB (B TOM YHUCIE Ha
MPOLICHTHI, JOJU U YacTH, Ha JIB)KEHHUE, pad0Ty, CTOUMOCTb TOBAPOB U
YCIIyT, HAJIOTH, 33J]a4l U3 00JIaCTH yMNpPaBICHUS JUUYHBIMH U CEMEHHBIMU
(dbuHAHCAMH); COCTaBIISATh BHIPAXKCHUS, YPABHEHHsS, HEPABEHCTBA M UX
CUCTEMBI IO YCJIOBHIO 3a/layH, MCCJIEN0BaTh IOJYUYEHHOE pEIICHHE U
OIICHMBATh MPABIONOAOOHOCTh pPE3yJNbTaTOB, YMEHHE MOJEIHUPOBAThH
peajbHbIe CUTYallMM Ha SI3bIKE MATEMAaTHUKH; COCTAaBJISATh BBIPaKCHHUS,
YpaBHEHHUS, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBUIO 3aJayH,
UCCJIE0BAaTh IOCTPOEHHbIE MOJEIHM C UCIHOJIb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHEe apH(pMeTHUecKoe, MeInaHa,
HauOoJpIllee M  HAWUMEHbIIEe 3HAYEHHUs, pa3Max, JUCIEpCHs,
CTaHJApTHOE OTKJIOHEHHWE 4YHCIOBOIO Habopa; yYMEHHE U3BJIEKaTh,
UHTEPNPETHPOBATh HH(OpPMAILMIO, TPEICTaBIEHHYI0 B Tabiuuax, Ha
auarpammax, rpaukax, OTpaskarollyro CBOMCTBA pealIbHbIX ITPOLIECCOB U
SBJICHUH; MTPEJICTABIIATh HHPOPMALIMIO C IIOMOLIbIO TAOIHIL U TUarpaMM;
UCCJIEI0BaTh CTaTUCTHUYECKHE JaHHbIE, B TOM YHUCJIE C INPUMEHEHUEM
rpaguyeckux METOJOB M  DIIEKTPOHHBIX CPEIACTB; TIpauuecKku

HCCJICI0OBATh COBMCCTHBIC Ha6HIOI[eHI/I${ C I[oOMOmIbKO  JuarpamMm




paccerBaHMs U JTMHEWHOU perpeccuu

YMeHue OoIepupoBaTh IOHATHUAMU: CIyYaWHBIA OIBIT W CIIy4alHOE
COOBITHE, BEpPOSITHOCTh CIYYalHOTO COOBITHS; yMEHHE BBIUYUCIATH
BEPOSTHOCTh C HCIOJIb30BAHWEM TI'papUUECKUX METOJOB; INPUMEHATh
(bopMyNBI CIIOKEHHSI U YMHOXXEHHUSI BEPOSTHOCTEH, (OpMyITy MOIHOM
BEpOATHOCTH, popmyiy bepuymnnu, komOuHaTopHble GakThl U (HOPMYIIbI;
OLICHUBAaTh BEPOSATHOCTH pEaJbHBIX COOBITHI; yMEHHE OIEepUPOBAThH
MOHATUSAMHU: CIIydaiiHas BEJIMYHMHA, pPacHpelesieHue BEpOSTHOCTEM,
MaTEMaTHYECKOE OXKUIAHWE, JUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHUE
CIly4aifHOW BEIMYUHBI, (YHKIUU pACHpEesieHus] W  IUIOTHOCTH
PaBHOMEPHOTO, II0KA3aTEJIbHOTO W HOPMAIbHOIO PpaCHpPEIEIICHUN;
YMEHUE WHCIOJIb30BaTh CBOMCTBA M3YYCHHBIX paACHpEACIICHUN I
pelieHus 3azad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BHIOOPOUYHBIX HCCIIEAOBAaHUM; yMEHHE NPUBOAUTH IPHUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJNBIINX YHCET B TPUPOJHBIX M OOIIECTBEHHBIX
ABJICHUAX; YMEHHUE OIEPUPOBATh MOHATUAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHMH, YMCIO MEpecTaHOBOK; OMHOM HpioTOHA; ymeHue
MPUMEHATh KOMOUHATOPHBIE (DAKThI M PACCY>KICHUS 7Sl peLIeHUs 3a1a4;
OLICHUBATh BEPOSITHOCTU peanbHBIX COOBITHIA; COCTAaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH NOJYYEHHBIA PE3YIbTAT

YMeHue onepupoBaTh IOHATUSAMH: TOYKa, IMpsAMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIUVIA, IUIOCKMA YIOJI,
JBYI'PAaHHBIA yroj, TPEXIPAHHBIA YroJ, CKPELIUMBAIOIIMECS IPSIMBIE,
NapaJuIeJIbHOCTh U NEPIEHIUKYJIAPHOCTD MPSMBIX M IUIOCKOCTEH, YIrojl
MEXIY MPSMBIMHU, YIrOJI MEXKIY NPSAMOM M IIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE MEXKIY
IIPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSAMHU; YMEHHUE UCIIOJIB30BaTh IIpU
pelieHny 3aja4y u3ydyeHHble (PaKThl U TEOPEMbl IUIAHUMETPUU; YMEHHE
OLICHUBAaTh pa3Mepbl OOBEKTOB  OKpPY)KAIOLIEr0 MHpa; CTPOUTh
MaTE€MaTUYeCKUEe MOJEIM C IOMOIIBI0 T€OMETPUYECKUX IOHATHU H

BCJIIMYHMH, p€IIaTh CBA3aHHBIC C HUMHU IIPAKTHYCCKUEC 3aJa4u
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VYMeHue onepupoBaTh MOHATHSAMHU: IUIOIAAbL (GUrypsl, 00bEM (GUrYpHI,
MHOTOTPaHHMK, MPAaBUIBHBI MHOTOTPAHHUK, CEYCHHE MHOTOIpaHHMKA,
Ky0, mnapajulenenunen, MpusMa, nupamuaa, (urypa U IOBEPXHOCTh
BpallleHUs, LUWIMHIP, KOHYC, LIap, cdepa, IIomanab cdepsl, MIOLIAIb

MOBEPXHOCTH THUPAMUJbI, TPU3MBI, KOHyCa, IMWIMHApPA, 00bEM KyOa,




IPSIMOYTOJIBHOTO NapajUleNIeNuIe a, NUpaMHUAbl, MPU3MBI, LWIAHIPA,
KOHYyCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEUEHHUs KOHYCa U LMIMHIPA,
NapajuleJIbHble OCH WM OCHOBAHMIO, CEYECHHE I1apa, IUIOCKOCTb,
Kacatomasicss cdepbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHMKA, N300pakaTb MHOTOI'PaHHUKU, (PUTYpBl U TTOBEPXHOCTH
BpAILIEHUs, UX CEYEHMsI, B TOM YHCJIE C IIOMOIIBIO AJIEKTPOHHBIX CPE/CTB;
YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUYECKUX (UTYD, CAMOCTOSTEIHEHO
(bopMyIMpOBaThH ONpPECIICHUS U3Y4aeMbIX (PUIyp, BBIABUraTh T'MIIOTE3bI
O CBOMCTBAaxX W MpPHU3HAKAX T'€OMETPHUECKUX (PHUTYp, OOOCHOBHIBATH HIIU
ONpoBepraTh HX; yMEHHE NPOBOAUTH Kilaccudukanuio ¢uryp mo
pa3IMYHbIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE ONOJHHUTEIbHbIC

MOCTPOEHUS

11

VYmenne ONeprupoBaTh IIOHATUAMMN. JOBHUKCHUC B IMPOCTPAHCTBE,
napajuieNIbHbI MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TIpeoOpazoBaHue TOA00Ms, TOMO00HBIE (UTYpHI; YMEHHE
pacrio3HaBaTh paBHbIC W MOAOOHBIC (DUTYPHI, B TOM YHCJIE B HPUPOJE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T€OMETPUUYECKHUE OTHOIICHUS
npu pCeHICHUM 3aJad; HaXOJUTb TI'€COMCTPHUYCCKHUEC BCIMYHHBI (JIJIPIHa,
yroJ, IUomaab, o0BEM) MpU pelIeHHH 3a7ad U3 JIPYTHX Y4eOHBIX
npeaMeToOB U U3 peam,HofI KU3HU, YMCHHUEC BBIYUCIIATH F'COMCTPHYCCKUC
BEJIMYMHBI (JUTMHA, YTOJI, IUIONAa/h, OOBEM, TUIOMIAJb TOBEPXHOCTH),
UCTIONB3Ysl M3y4eHHBbIE (OPMYJBI M METOABI, B TOM YHCJE: IUIOIIA/Ib
MOBEPXHOCTU MHPAMHUIBI, TIPU3MBI, KOHYCa, IWIMHAPA, TUIOMAIb CHeEepsI;
00BEM Ky0a, MPSMOYTOJILHOTO Tapasuielenumneia, MUPaMU/Ibl, TPU3MBL,
IWINHIpa, KOHyCa, Iapa; yMEHHE HaXOAWTh OTHOIIECHHE OO0BEMOB

no00HBIX pUryp

YMenue OIICPpHUPOBATH NOHATUAMU: NIPAMOYTOJIbHAA CUCTEMA KOOpJAWHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATBI BEKTOpA, CyMMa BCKTOPOB,

MMPOU3BCACHNEC BCKTOPA Ha 4YHCIIO, PA3JI0OKCHUC BCKTOpaA IIO 6a3Hcy,

12 CKaJISIPHOE IIPOM3BEIACHHUE, BEKTOPHOE NPOU3BEACHUE, YIOJ MEKIY
BEKTOpPaMU; YMEHHE MCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METO.
JUISL peUIeHHs] TEOMETPUYECKUX 3aJad M 3aJad JPYTruX Y4eOHBIX
MPEIMETOB

13 YMeHune BBIOMpATh TOAXOMSIIMIMA METOA JUIS PEIICHHs 3a/adu;

INOHUMAHHUC 3HAYUMOCTH MATCMATUKHW B HU3YYCHHU MPUPOAHBIX U

06HICCTB€HHI)IX nponeccoB ﬂBHCHHﬁ; YMCHHEC  pacCliO3HABATb




IIPOSIBJICHUE 3aKOHOB MAaT€MAaTUKH B MCKYCCTBE, YMEHHME IPHUBOJIUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUA POCCUHMCKOM H  MHUPOBOMU

MaTeMaTU4eCKON HayKH1




IHEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

Kon

1 Yucna v BBIYMCIEHUS

1.1 Hatypanbnble u nensle yncia. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET

- Pammonanbhpie  yncna. OOBIKHOBEHHbIE H  JECATHYHBIE JpoOW, TPOLIEHTHI,
' OecKOHEYHbIE IEPUOANYUECKHE JPOOH

13 Apudmerndeckuii KOpeHb HaTypajdbHOUW cTemneHu. [leficTBus ¢ apudMeTHuecKuMu
' KOPHSIMH HaTypaJbHON CTEIIEHU

14 Crenens ¢ 1ienpIM nokaszareneM. CTENneHb ¢ palMoHaIbHBIM MToKa3zareneM. CBolcTBa
' CTEIeHU

s CuHyCc, KOCMHYC W TaHI€HC YHCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudm umcna. JlecATHuHbIe U HATYpaJIbHbIE JOTapHUPMbI

JeiicTBuTenbHble  uyncia. ApupMeTHYECKHEe Omepanuu ¢  JIeHCTBUTEIbHBIMU
1.7 ymciaMu. [IpubnnxEHHble BBIYUCIICHUS, IPaBUIa OKPYTJICHUS, IPUKUKA U OIIEHKA
pe3yJibTaTa BIYMCIICHUN

1.8 [IpeobpazoBanue BeIpaKeHUN

1.9 KommnekcHbie uncna
2 YpaBHEHHUs U HEpABEHCTBA

2.1 Lensle u 1poOHO-palliOHAIbHBIE YPaBHEHUS

2.2 HppanuonaibHble ypaBHEHUS

2.3 TpuroHomeTpudecKkre ypaBHEHHUs

2.4 [ToxazarenbHble U JOorapuPMUUEcKUe ypaBHEHUS

2.5 Llensie 1 poOHO-palMOHATBHBIE HEPABEHCTBA

2.6 HppanronanbHble HEpaBEHCTBA

2.7 [Toka3arenbHble 1 JorapuMuyeckre HepaBeHCTBA

2.8 TpuronomeTpruyeckue HEpaBeHCTBA

2.9 CucreMsl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMs1, HEpABEHCTBA U CUCTEMBI C TTapaMeTPaMHU




2.11

Martpuiia cucTeMbl TMHEHHBIX YpaBHeHHH. OnpeneauTens MaTpUIbI

3 OyHKIUHN U TpapUKU
31 Oynkuus, cnocoObl 3ananus ¢yHkuuu. ['paduk Qynkuuu. BzaumHO oOpaTHbIE
. ¢ynkunu. YétHpie 1 Heu€THBIe QyHKIMU. [leprogmueckue GpyHKIHH
Ob6nacTe ompezeneHuss W MHOXECTBO 3HaueHUM ¢yHkuuu. Hynu QyHkimm.
19 [TIpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIHUH.
. MakcumMymbl M1 MUHUMYMBbl (QyHkuuu. HauOosbliee M HauMeHblee 3HAYEHUE
(YHKLNHU Ha IPOMEKYTKE
13 CreneHHass (QyHKUMS C HaTypaJbHbIM M IIeJbIM TOKa3areneM. EE€ cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduK KOPHS /1-01 CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKH
3.5 [lokazarenbHas u norapudmuueckas GyHKINH, X CBOMCTBA U rpaduKu
3.6 Touku paspbBa. AcuMnTOTHl rpadukoB ¢yHknuil. CBolicTBa  (QyHKIM,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS TIOCIIE0BATEIbHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas mporpeccuu. @opmyiia CI0XXHBIX MPOLIEHTOB
4 Hayana maTemarnueckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKIMNA
[IpumeneHne NPOU3BOAHONH K HCCICNOBAaHMWI0 (QYHKUMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOoNblIero 1 HaUMEHbIIEro 3Ha4eHus (PyHKIUHM Ha
OTpe3Ke
4.3 [lepBooOpasnas. Murterpain
5 MHoOXeCTBa U JIOTHKA
5.1 MHoXxecTBO, ornepauu HajJ MHOKecTBamH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnwucarenpHas CTATHCTUKA
6.2 BepositHOCTB
6.3 KomMOuHaTopuka
7 I'eomeTpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHMKu




7.4

Tena v MOBEpXHOCTH BpaLICHUS

7.5

KoopauHats! 1 BEKTOpPEI




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

e MaremMartuka: aredpa v Hayala MaTeMaTUYeCKOro aHalin3a, FEOMETPHSI.
I'eomerpus. 10-11 ximacc. Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u
ap. AkmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

* Y4eOHO-METOMYECKOe 00eCIIeueHNE MPEenojaBaHusl MaTeMaTUKH (B TOM YHCIIC
Ha yriryosneHHoM ypoBHe). CpenHee oOuiee oopa3zoBanue. 10—11 kimaccsi :
meroaudeckoe rmocooue / E.A. bapakora. — M. : ®I'BHY «MucTuTyT coneprkanus
U MeTOZI0B 00yueHus», 2024. — 26 c.: ui.

* COOpHUK TUITOBBIX 33JIaHUH JJI TEKYIIETO OIEHUBAHUS 110 YYeOHBIM MpeIMETaM
«Marematuka u «udopmarukay : meroguueckue pekomenaanuu / T.B.
Pacramanckas, E.A. bapakoBa, A.C. ['opoaenckas. — M. : ®I'bHY «MHCTUTYT
coJiep)KaHMs M METO0B o0ydeHus», 2024. — 94 c.: ui.

eJlocTikeHNE MeTalpeIMETHBIX PE3YJIbTATOB B paMKax U3y4eHUs NMPEIMETOB
MaTeMaTH4YeCcKoro 0Jj0ka (0OCHOBHOE 0011iee 00pa30BaHKE) : METOMYECKUE
pexomenaaruu / JI.O. Pocnoga, E.E. Anekceesa, E.B. by1iko ; mox pea. JI.O.
PocnoBoit. — ®I'bHY «MucTuTyT cTpaTeruu pa3Butusi oopazoBanusi», 2023. — 73
C.: ML
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