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HOACHUTEJIBHASA 3ATIMCKA

PaGouas mporpamma ydeOHOro Kypca «l'eomerpusi» 0a30BOTO YpPOBHS st
oOyuaromuxcst 10 —11 kmaccoB paszpaboraHa Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TMPEHBABISIEMBIX K
MaTEMaTHYECKOMY OOpa30BaHHWIO, ¥ TPAAWIMA POCCHUCKOTO 00pa3oBaHUSI.
Peanuzanus nporpamMmbl 00ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMU KOMIIETECHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJII CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMUs,
[EJOCTHOCTh OOMIEKYIBTYPHOTO, JHYHOCTHOTO M TIO3HABATEIHLHOI'O Pa3BUTHUS
JUYHOCTHU 00 YJAFOTITIXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOoCTh ydeOHOTO Kypca TEOMETpHH Ha YPOBHE CpPETHEro OOIIero
oOpa3oBaHusT OOYCIIOBJIEHA MPAKTUYECKONW 3HAYUMOCTHIO METANpEeIMETHBIX |
NPEeIMETHBIX PE3YJbTaTOB OOyYEHMsS] T'€OMETPUU B HAIPaBICHUU JUYHOCTHOTO
pa3BuTHs oOy4aromuxcsi, ¢GopMupoBaHus (YHKIMOHAIHLHON MaTeMaTH4ecKou
TPaMOTHOCTH, U3YYCHHS IPYTrUX yIeOHBIX AUCIUIUIMH. Pa3BuTHE y 00ydaromumxcs
NIPABWIBHBIX TIPEICTABICHUNA O CYIIHOCTH M TPOUCXOKICHUU TCOMETPUUCCKUX
a0CTpaKIii, COOTHOIICHUH PEAIbHOIO0 M HICATBHOr0, XapaKTepe OTpa)KeHUs
MaTeMaTU4YEeCKOW HAyKOW SBIEHUM M TPOLECCOB PEAIBHOIO MHpPA, MECTE
T€OMETPUHU B CHCTEME HayK U POJIM MAaTEMAaTHYECKOTO MOJEIUPOBAHUS B HAYIHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MHPOBO33PCHHUSI
yyaluxcsi, a TaKKe KayeCTB MBIIUICHHs, HEOOXOIUMBIX Ui aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomerpust sBisieTcss OMHUM W3 0Aa30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOirero oOpa3oBaHuUsl, TaK KakK oOO0eCleYyrMBaeT BO3MOXKHOCTb H3YUYECHHS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlorndyeckoe wMbInieHUe, (HOpMHUPYEMOE TPH HM3YYCHHH OO0YyYarOIIMMUCS
TOHSITUIHHBIX OCHOB T€OMETPHH U TTOCTPOCHUH IEMTOYKH JIOTHIECKUX YTBEPKICHUI
B XOJI€ pEUIEHUS T€OMETPUYECKUX 3aJa4d, YMEHHUE BBIABUTATh M OMNPOBEPraTh
TUINOTE3bl HETOCPEACTBEHHO MCIOIB3YIOTCS MPU PEHICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO
BCEX 00JIaCTSIX AESATENIbHOCTU 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU U
POCTPAaHCTBE — HEOOXOJMMOE YCIOBHE €ro COIMAIBHOrO ObITHs, Qopma
OTPaXEHUSI OKPYKAIOIIETO MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JAeHCTBUTENBHOCTH. OmepupoBaHHWE  TPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIWHSACT pa3HbIC BUABI yYEOHOHM W TPYIOBOH JESATEIBLHOCTH,



SBJISICTCSI OJHUM W3 TMPO(PECCHOHATBHO BAKHBIX KA4eCTB, MOITOMY aKTyalbHa
3aa4a (opMUpOBaHUS Y OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBHJHOCTH OOPa3HOTO MBIIUICHUS — CYHIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN ACSITEIHHOCTH 10 MHOTUM HaIlpaBJICHUSIM.

Ilens ocBoeHmst mporpamMmbl ydeOHOTO Kypca «['eomerpusi» Ha 0a3o0BOM
ypoBHE 00yuyeHuss — o00Ieo0pa3oBareIbHOE W OOLIEKYJIbTYPHOE pPAa3BUTHE
oOydaromuxcss  4yepe3  oOecrieyeHHe  BO3MOXKHOCTH  MpPUOOpeTeHuss o
VCIIOJIb30BAHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHMM W JECUCTBUM,
crenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEIITHOTO MPOJIODKEHUS 00pa3oBaHuUs
TI0 CIICIIMAIEHOCTSIM, HE CBS3aHHBIM C MPUKJIAHBIM UCIIOIH30BAHUEM I€OMETPHH.

[Iporpamma 1o reomeTrpuu Ha ©0a30BOM yYpOBHE IMpeIHA3HAUYeHa ISt
O0YJarOIIMXCS CPEIHEHN IIKOJIBI, HE UCIBITHIBABIIMX 3HAUYNUTEIBHBIX 3aTPYIHEHUI
Ha YpOBHE OCHOBHOTO 0oO0Iero oopazoBanus. Takum oOpa3om, oOydaromniecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOWTH OOIIHME MATEMAaTHYECKUE YMEHHS, CBSI3aHHBIC
Co creuu@uKod TEOMETPUHM U HEOOXOJUMBbIE IJisi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3y4YUTh T€OMETpHUIO Ooiee
IyOOKO, €CIIi B JajJbHEUIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUYCCKHX
3HAHMSIX B MPOPECCUOHATBHON JACATEIBHOCTH.

JlocTikeHre 1€ OCBOCHHS MPOTpaMMbI  00ECIIEYMBACTCS PpEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpuopuUTETHBIMH  3ajadyaMud  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kitaccax sBIsSIOTCS:

e (opmupoBaHHEe TMpeACTaBICHUS O TEOMETPUM KaK YaCTH MHPOBOMH

KYJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TENaX BpaICHUS
KaK 0 BaXHEHIIMX MaTeMaTHYECKHX MOJEINSX, MO3BOJISIONINX OIHMCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHS pacno3HaBaThb Ha YepTeXax, MOJACIAX U B
pETbHOM MHUPE MHOTOTPAHHUKY U TeJla BPAICHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha MOCTPOCHHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMHU O
MHOTOTPAaHHHUKAaX W TeJaX BPAIIEHUS U UX OCHOBHBIMH CBONCTBAMU;

e OBJQJCHUEC  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ay;
dbopMupoBaHWE yMEHHUS  MPOBOJUTH  HECJOXKHBIE JIOKa3aTelbHbBIC
pacCyXKJIeHusi B XOJAE PEHICHUS CTEPEOMETPHUYECKHX 3ajad W 3aaad C
MIPAKTUIECKUM COICPIKAHUEM;

e pa3BUTHC WHTEJUICKTYaJTbHBIX U TBOPYCCKHUX CIIOCOOHOCTEM
oOydJamIuxcs, TMO3HABATENbHOM  aKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBaHue (yHKIIMOHATBHOMN TPaMOTHOCTH, pENEeBaHTHOU
r€OMETPUU: yMEHHUE PpACIO3HABaTh MPOSBICHHUS T'€OMETPUYECKUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B pealbHBIX >KU3HEHHBIX
CUTyallUsIX M NPH U3YUYEHUU IPYIMX Y4EOHBIX IMPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (OpMyNIHpOBaTH HMX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh F€OMETPUUYECKUE MOJIEIH, TPUMEHATh OCBOCHHBIM
F€OMETPUYECKUN anmapaTr [Jsl pEeUIeHUus NPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATH U OLICHUBATH ITOJIyYEHHbIE PE3YIIbTATHI.

OTnUYuTeNnsHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSl BKJIIOYEHHE B KypC
CTEpEOMETPUU B Hayalle €ro M3y4yeHus 3ajay, pelIaeMbIX Ha YpPOBHE
UHTYUTUBHOTO MO3HAHUSA, U ONpPEACIEHHBIM 00pa3oM OpraHM30BaHHas padoTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO M IPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTHUBUPYET K
JaJbHENIIEMY U3YYEHHUIO ITPEIMETA.

[Ipeanourenue oTAa€TCs HArMSAHO-KOHCTPYKTUBHOMY METOYy OOY4YEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-
INPAaKTUYECKOM AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yyaluxcsi B Kypce CTEpEOMETpPUM MPOBOJIUTCA 3a CYET pEIIeHHs 3a7ady Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3a7ad Ha  ONEpPUPOBAHUE
OpOCTPaHCTBEHHbIMU oOOpa3zamu. Coznanue oOpa3a MPOBOIUTCS C OMOPOM Ha
HarJAIHOCTh, a OIEpUPOBaHME O00pa3oM — B YCIOBUAX OTBICYEHHUS OT
HATJIATHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOI0 COACPIKAHUS.

OcHoBHbIE copepikarelbHble TUHUM Kypca «l'eomerpun» B 10—11 kiaccax:
«MHororpanHuku», «lIpsMpie U MIIOCKOCTH B IPOCTPAHCTBE», «Tena BpameHus»,
«BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTHUECKUX YMEHUI
pacrpenensiercs He TOJbKO IO COAEPXKATENbHBIM JIMHUSM, HO W MO TOJaM
oOy4eHHs Ha YPOBHE CpeHero o01ero oopa3oBaHusl.

Copepxxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJIbTATaM
OCBOGHHUsI paboueil MporpaMmbl, pachnpefei€HHbBIM 10 TrojaM OOydeHwUs,
CTPYKTYPUPOBAHO TakKuM o0Opa3oM, 4YTOOBI OBJIQJICHUE T'€OMETPUUYECKUMHU
HNOHSTUSIMU M HAaBBIKAMM OCYILECTBIISUIOCH TOCIIEIOBATENBHO U MOCTYNATEIBHO, C
COOJII0JIEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
o0LIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OOYy4YalOIIMXCS, pacIIupsis U
yrayossis e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3ydyenue reomerpun orBoauTCs 2 4yaca B Heaento B 10 kiacce u 1 yac B
Hezaento B 11 kimacce, Bcero 3a nBa roga o0yueHus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEpeOMETpUH. 1ouyka, mOpsMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IIEPECEKArOLIHeEcs,
napajjiebHble W CKpeluBaromuecs mnpsmeie. [lapamienbHOCTh TPSAMBIX U
IUIOCKOCTEM B IMPOCTPAHCTBE: IMApPAJUIENbHBIE IMPSAMbIE B MPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; NMAPAIUIEIBHOCTh MPSAMON M IUIOCKOCTH. YTUIBI C
COHAIIPABJIEHHBIMM CTOPOHAMH; YrOJd MEXAY NOPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEM: MapaJlIeIIbHbIE TUIOCKOCTH; CBOMCTBA
napajuieNbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHbIE (UTYphl Ha
IUIOCKOCTH: TE€TPas3p, KyO, napajuiesenune 1; IoCTPOCHUE CEUCHUH.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYIISPHBIE NPSIMBIC B
MPOCTPAHCTBE, NPSIMbIE MApAUICIIbHBIE W NEPHECHAUKYJISPHbIE K IIJIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsMOM
MEPIEHAUKYIAPHON TUIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YIrOJl MEXAY MPIMON U
IUIOCKOCTBIO;  ABYIPAaHHBIA  Yrojd, JIMHEWHBIM Yroa JBYIPaHHOrO  yrija.
[leprieHAUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TPOEKIHUs  (QUrypsl Ha  IUIOCKOCTb.
[lepnieHAUKYISPHOCTh  IUIOCKOCTEM: MPU3HAK  IEPHEHAUKYIAPHOCTH  JBYX
miockocTer. TeopeMa 0 TpEX NMepNeHAUKYIIsIpax.

MHOrorpaHHuKH

[ToHsiTME MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOrOrpaHHukKa. [lpusma: n-yroynpHas
puU3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIIOHHASI IPU3MbI, OOKOBas U
NIOJTHAS MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuienenunes; 1 ero corcrBa. [lupammpa: n-yroiapHas nupamuja, TpaHd U
OCHOBaHHE MUPAMHUJIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTh MUPAMU/IBI; TIPABWIIbHAS U
yCeu€HHasi mnUpamMuja. OJEMEHTbl Tpu3Mbl W nupamuibl. [IpaBuibHbIE
MHOT'OTPaHHUKU: TMOHSATHE MPABWIBHOIO MHOIOTPAaHHMKA; MpaBUIbHASA MpU3MA U
NpaBUJbHAs NUpPaMUJa; MpaBUIbHAs TPEYrojibHAs MNUpaMUlla W TPaBUJIbHBIN
TeTpa3p; KyO. IlpencraBieHne o NpaBUWIIBHBIX MHOTOIPAHHHMKAX: OKTa’3p,
nonexasap u uxkocasap. CeyeHns NpU3Mbl U TUPaAMUIBI.

CummMmeTpusi B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPSIMOW,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B NHpPaAMUJax, HapaJlieenuIenax,
MPAaBWIbHBIX MHOTOTPAHHUKAX.



BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pPEOpa, [AMaroHaiu, YIJIBL.
[Inomans OOKOBOW MOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIa/lb OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH TNPSIMOW MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOW NHpPaMUbI,
TeopeMa O TuIiomanau yceuéHHoi mmpamuabl. [lonstue 00 o00bEMe. OO0BEM
MAPaMUbl, TPU3MBI.

[Togo6ubie Tema B mpocTtpaHcTBE. (COOTHOUIEHUS MEXIY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMu TTOIOOHBIX TEJL.

11 KVIACC

TeJsa BpalueHus

Hununapuyeckas MTOBEPXHOCTb, oOpa3yrorue HAJTHHAPUYECKON
MOBEPXHOCTH, OCh IWIMHJPUYECKOW TMOBEPXHOCTU. LMnuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIAJb OOKOBOM M TOJHOMN
ITOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIne KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepXxHOCTH. KOHYC: OCHOBaHME M BeplMHA, 00pa3yrolias
U OCh, IUIONAA, OOKOBOM U TIOMHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAHUSI U OOKOBasi IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, TUAMETP; IUIOUAb TMOBEPXHOCTU CQEPHI.
B3aumnoe pacnonoxkenue chepbl U TNIOCKOCTH; KacaTellbHasi TII0CKOCTh K cdepe;
10 b CQepBhl.

N3o0paskeHne Te BpalieHus Ha MIIOCKOCTH. Pa3BépTka mUIuHIpa U KOHYyCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKoJIO cdephl; cdepa, BOMCaHHASS B MHOTOIPaHHUK, WU TEJO
BpAILICHUSI.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOKCTBA 00BEMOB Tell. Teopema 06 00béMe
OpsSMOYTOJIBLHOIO TMapajuienenuneqa u ciueiactBus u3z He€. OObEM UUIUHIPA,
koHyca. O0BEM 11apa u miomaab cepsol.

[Togo6ubie Tema B mpoctpaHcTBe. COOTHOLIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJL.

Ceuenuss mwiMHApa (MapajUyieIbHO Y TEPIEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (MmapajijiebHOE€ OCHOBAHHUIO W TPOXOASAIIEE uepe3 BEpIIMHY), CEUCHHS
miapa.

BekTopbl H KOOPANHATHI B IPOCTPAHCTBE

BekTop Ha mimockocTy U B mpocTpaHCcTBE. CIIOKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YMCi0. PaznoxkeHue BeKTopa 1o TpéM HEKOMIUIaHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenwe 3amay, CBSI3aHHBIX C
IPUMEHEHUEM TIpaBUJI JAEUCTBHM € Bekropamu. lIpsmoyroneHass cucrema



KoopauHAaT B mpoctpaHcTBe. Koopaumnatel Bektopa. I[lpocreimme 3amaun B
KOOpAMHATaxX. YToJl MeEXIy BekTopamu. CKaIApHOE MPOU3BEIAEHUE BEKTOPOB.
Briunciienre yriioB Mexay NpsIMbIMU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I IPU PELUICHUU F€OMETPUUECKUX 3a/1ay.



IINIAHUPYEMBIE PE3YJIBbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YNbTAaThl OCBOCHUS MPOTPAMMBI y4eOHOTO TMpeaMeTa
«MaremMaTuka» XapaKTepU3yrTCs:

I'paxxnanckoe BocnnuTanme:

c(hOopMHUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUK 00YYaIOMIEerocsi Kak aKTHBHOT'O
U OTBETCTBEHHOI'O0 4JIEHAa POCCUHCKOr0 O0OIlecTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH,
OpoUeayp TpaXIaHCKoro oOuiecTBa (BBIOOpPHI, OMNPOCHl WU Mp.), YMEHHEM
B3aUMOJICCTBOBATh C COIMAJIbHBIMH HHCTUTYTaMH B COOTBETCTBHHU C HX
GYHKIUSAME 1 Ha3HAYCHUEM.

ITaTpuoTHyecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaXKAaHCKOM UJICHTUYHOCTH, YBOKCHHS K
MPOIIIOMY U HACTOSIIEMY POCCUMCKONW MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MaTEMaTHUKOB M POCCUMCKOW MAaTEMATHUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO ATUX JOCTHXKCHHH B JIPYrUX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoAa;
c(hOpMUPOBAHHOCTbI0 ~ HPABCTBEHHOI'O  CO3HAHUSA, OSTHUYECKOTO  IOBEICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESITEIbHOCTHIO
y4EHOr0; OCO3HaHUEM JIMYHOTO BKJIaJla B IOCTPOEHHUE YCTOMUMBOTO Oy IyIIIero.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHPY, BKJIIOYash ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHNUI, pacCyXICHUN;
BOCIIPMMMYHBOCTBIO K MAaTEMaTHUYE€CKUM acCIleKTaM pa3jIMuHbIX BUJIOB HCKYCCTBA.

duznyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPUMEHATh MaTeMaTUYeCKUe 3HaHHUS B
HMHTEpecax 370pOoBOro u 0e30macHOro oopasa KU3HH, OTBETCTBEHHOTI'O OTHOIIICHUS
K CBOEMY 3/IOPOBBIO (30pOBOE MUTaHKE, COATAaHCHUPOBAHHBIN PEXKUM 3aHATHI U

OT/IbIXa, peryisipHas duznueckas aAKTUBHOCTB); (bu3nYecKoro
COBEpPIICHCTBOBAHUS, npu 3aHATUAX CIOPTUBHO-0310POBUTENBHOM
JESITENIbHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJY, OCO3HAHHEM ILIEHHOCTH TPYIOJIIO0US; UHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOW  AESATEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW U e TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccnrt W peaTu3OBBIBATH COOCTBCHHBIC >KM3HCHHBIC ILIAHBI,



TOTOBHOCTHIO U  CIIOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHUI0 HA TIPOTSHKEHWHW BCEH JKM3HHU; TOTOBHOCTBIO K aKTHUBHOMY
YYaCTHIO B PEIICHUU MIPAKTUYCCKUX 33J1a4 MAaTEMaTHIECKOW HAIPaBJICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTBIO JIKOJIOTHYECKON KyJIbTYphl, TMOHWMAHHEM BIWSHUS
COIMAJIbHO-D)KOHOMHYECKUX TPOIIECCOB HAa COCTOSHHUE MPUPOTHON U COIMATBLHOMN
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTHYECKHX MpobiieM;
OpHEHTallell Ha TPUMEHEHHE MAaTeMAaTHUYeCKHX 3HAHWM JJIS PElICHUs 3a1ad B
00J1aCTH  OKpYXKAlOMIeH Cpeapl, TUIAHUPOBAHUSI TIOCTYIIKOB ¥ OIEHKH WX
BO3MOXKHBIX TTOCIICIICTBUN JUTSI OKPYKAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMS :

c(hOpMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAaykKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEMaTUYECKON HayKW Kak cQepbl UYeTOBEUECKOW MEATeIbHOCTH, JTaloB ¢€
pPa3BUTUS M 3HAYUMOCTH ISl PA3BUTHs I[UBWIM3ALMU; OBJIAJACHUEM S3BIKOM
MaTEMaTUKH M MaTEeMaTUYECKOM KYIbTYpOM KakK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh TMPOCKTHYIO M HCCJIEAOBATEIBCKYIO NESITEIbHOCTh
WHAVBUIYaJTLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Maremaruka» XapaKTepU3yTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeusiMu, YHUBEPCANbHbIMU Pe2yIamMUSHbIMU OeUCTNEUAMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmeus,  obecneuusarOm
Gdopmuposarue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yuarwuxcsa (oceoeHue
Memo008  NO3HAHUA — OKpYXCalowe20  Mupa;  npumeHeHue  J102U4ecKux,
uccnedosamenbCcKux onepayuil, ymenutl pabomams ¢ unHgopmayueii).

Ba3oBble jioruyeckue aeicTBus:

e BBIABIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKN MATEMATHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY TMOHATUAMH; (OPMYIUPOBATH
ONIpECIICHUS]  TOHSATUH;  YCTAHABIMBATh  CYIIECTBCHHBIM  NpPHU3HAK
KJaccu(uKauy, OCHOBaHUSA i OOOOIICHHS U CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHATH3A;

e BOCIpPUHUMATh, (opMynupoBaTh W MNPEOOPaA30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIWHWYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMAaTHUYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM U
npotuBopeunsi B (akTax, MAHHBIX, HAOMIOACHUSIX U YTBEPKICHHSIX;



npenjaraTb ~ KpUTEpPUM  JJIs  BBIABICHHS  3aKOHOMEPHOCTEH  H
IIPOTUBOPEUNL;

e JIeNaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (MPSIMbIE U OT IPOTHUBHOI0), BHICTPAUBATh apryMEHTALIHIO,
NPUBOJIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIE€HUS U BBIBOJBL;

e BbIOMpaTh CHOCOO penieHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pelUICHUs, BBIOMpaTh Haubojgee NOAXOAANUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBble ucciieaoBareabCKHue AeliCcTBUSA:

e HCIOJIB30BaTh BOMNPOCHI KaK MCCIENOBATEIbCKHIA MHCTPYMEHT IO3HAHMS;
(bopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME TMPOTUBOPEUYUE, MpoOIeEMYy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHoe, (OpMHUpOBAaTH  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHUE;

e MPOBOJHUTH CaMOCTOSITENBHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00beKTa, SIBJIECHHUS, TPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BbEeKTaMH, SBJICHUSIMH, MPOLIECCAMU;

e  CaMOCTOSITENHHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI TIO PE3yJbTaTam
MPOBENEHHOI0 HAOJIOJEHUS, HCCIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTATOB, BEIBOJIOB U 000OIIICHHIA;

e IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE NPOLECCA, a TAKXKE BbBIABUTATh
MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ ungopmanmeii:

e BBIABIATH JACPUIMTHI MHPOPMALIUU, JTAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BONPOC U IS PEIICHUS 3aa4H;

e BbIOMpaTh MH(OpPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OOPMAIUIO
pa3IMYHBIX BUAOB U (OPM IPE/ICTABICHHUS,

e CTPYKTYypUPOBaThb MH(POPMALIMIO, IPEICTABIATh €€ B Pa3IUYHbIX (POpMAX,
WUTIOCTPUPOBATh TpaduyecKy;

e OIICHUBATH HaAEKHOCTh uHdopMaIun o CaMOCTOSTENIbHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvie KomMMyHuKamueHvle Oelicmeus,  o0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUAOUJUXCAL.

OOuenue:



BOCIPUHUMATh M (POPMYJIHpPOBAaTH CYXKIEHUS B COOTBETCTBUU C
YCIIOBHUSIMU U LIEJISIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M MHUCHBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO
XOJly pelIeHUs 3a1a4l, KOMMEHTUPOBATH ITOJTYYEHHBIN pe3yibTaT;

B X0/ 00CY>KIEHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIaeMON TEMBI,
npo0JIeMbl, perraeMoi 3aJjauu, BbICKAa3bIBaTh UIEH, HAIICJICHHbIE HA MTOUCK
pPELIEHUs; COIMOCTABIISITh CBOU CYXKICHHS C CYXICHUSMH JPYyrUX
YYaCTHHKOB JUaJIora, OOHapy»XMBaTh PA3JIMUME W CXOJCTBO IO3WULIUH; B
KOppEeKTHOH popme GpopMyarpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  pE3yJAbTaThl  pELIEHUs  3aJaud,  ODKCIEPUMEHTA,
UCCJIEIOBAaHUs,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YYETOM 3a]1a4 MPE3EHTALMU U OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4ecTBo:

3)

MOHMMaTh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW |
WH/IMBUIYAJILHON pabOoThI IPU pelIeHNH YIeOHBIX 3a/1a4; IPUHUMATh 11eJTh
COBMECTHOM JCSTEIbHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOU
paboThl, pactpenensTh BUABI padoT, TOTOBAPUBATHCSA, 00CYKIaTh IMPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHHUSI HECKOJIBKHX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopMax paboThI (00CYKIeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE TITYPMBI» W WHBIC); BBINOJHITH CBOK YacTh pPaOOTBI H
KOOPJIWHUPOBATh CBOW JICHCTBHUA C JPYTMMH YiIe€HAMH KOMAaHJIbI,
OIICHMBAaTh KAa4e€CTBO CBOCTO BKJaJa B OOIIMA MPOIYKT IO KPHTEPHUSIM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHS.

Vuueepcanonuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBIIATH IUJIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
uHopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HABbIKAMHU TO3HABaTEIbHOM pediaekcuu Kak OCO3HaHMS
COBEPIIAEMBIX JIEMCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca |
pe3yJibTaTa pelIeHUs MAaTEMAaTUYECKON 3a/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEHICHUH
3a7]a4i, BHOCHUTb KOPPEKTHUBBI B [EATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;



e OHOCHHUBATH COOTBCTCTBUC PC3yJibTaTa MNLCIN H YCIOBUAM, 00BACHSATH
MNPHUYXHBI AJOCTHUIKCHUS WM HCAOCTHIKCHUSA PE3YJIbTATOB ACATCIBbHOCTH,
HaXOIHUTb OHII/I6Ky, AaBaTb OLOCHKY HpI/IO6peTéHHOMy OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
10 KVIACC

OmnepupoBaTh MOHATUSAMH: TOYKA, TIPsIMas, TUIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPHUHM W CJEACTBUS W3 HUX MPU PEUICHUU
T€OMETPUYECKUX 3a]1ad.

OnepupoBaTh NOHATHSIMH: TTAPAILICTLHOCTD U MEPIECHANKYISIPHOCTD MPSIMBIX
Y IJIOCKOCTEH.

KnaccudunmpoBate B3aMMHOE pPACIOJIOKEHHE MPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSAMH: NBYTPAHHBIA YTOJ, TPaHW IBYTPaAaHHOTO YrJa,
pedpo ABYrpaHHOTO yria; JUHEHHBIM Yrojl JBYIpPAaHHOIO yria; rpajaycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKJIBIA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPAaBUILHBI MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHUABl MHOTOIPAHHHMKOB (IMHpaMUa; TNpuU3Ma,
IPSIMOYTOJIbHBIN MapasiieNienurei, Kyo).

KmaccudummpoBare ~ MHOTOrpaHHHMKH,  BBIOMpasl ~ OCHOBaHUS IS
Kkiaccuukanuu  (BBINYKJIBIE W HEBBIMYKIbIE MHOTOI'PDAHHHUKH; TPABHIbHBIE
MHOTOTPAaHHUKH; TIPSIMbIE ¥ HAKJIOHHBIE MPU3MBbI, TTAPAIJICIICTIUIIEC]IbI ).

OmnepupoBaTh MOHATUSMHU: CEKYIAs MIIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBACHATH IPUHITUIIBI TOCTPOCHUS CEYCHUH, UCTIOIB3YS METOJI CIIEIOB.

CtpouTh cEYeHUS MHOTOTPAHHUKOB METOJOM  CJICIOB, BBITIOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (Uryp: BuUA
CBEpXyY, COOKY, CHH3Y.

Pemats 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEJIMIUH 10 00pasmnam Win
QIropuT™MaM, TPUMEHSS] W3BECTHBbIC AHATUTUYECKUE METOAbl MpU PEHICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a/7a4 Ha BHIYUCIICHHE PACCTOSTHUN MEXKIY JBYMSI
TOYKaMHU, OT TOYKH JIO TMPSAMOW, OT TOYKH JO TUIOCKOCTH, MEKIY
CKPENIUBAIOIINMHUCS TTPSMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BETMYUH MO 00pa3iiaM Wiu
QIropuTMaM, TPUMEHSSI W3BECTHBIC AaHATUTHYECKUE METOAbl MPU PEHICHUU
CTAaHJAPTHBIX MAaTEeMAaTHYECKUX 3aJlad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOMIUMHUCS ~TPSIMBIMH, MEKIYy TPSIMOA H IUIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMH, JIBYT'PAaHHBIX YTJIOB.



Boruncnars 00bEMBI U TUIOIIAM MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMyjia) ¢ TpUMEHEHHEM (OpMys; BBIYUCIATH COOTHOIICHHUS MEXKIY
TJIOLIA ISIMU TTIOBEPXHOCTEH, 00BEMaMH MOI00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MOHATHUAMHU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh H
TUIOCKOCTh CHMMETPHU; IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (DUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBATE M HUHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUrypax, MPEACTABICHHYIO HA YepTEeXax U
PUCYHKAaX.

[IpumensaTe TeoMeTpudeckue (akThl ISl PEIICHHUS CTEPEOMETPUICCKUX
3a7a4, MPEANoJararouux HECKOJIbKO IIAroB PEIICHUS], €CJIN YCIOBUS PUMEHEHUS
3a/1aHbl B SIBHOU (opMme.

[IpumeHaTr OpoCTEHIIME TPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKHUX 3a7aY.

[IpuBOAMTE NpUMEPHI MATEMAaTUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HH, pACTIO3HABATH NIPOSIBIICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpumMeHATh MOJNy4YEeHHbIE 3HAHUS HAa IPAKTUKE: AHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W TMPUMEHATh W3YUYECHHBIC TOHATUS B IPOLIECCE IOHWCKA PEIICHUSA
MaTeMaTu4ecku CGOpPMYJIUPOBAHHOW MPOOJEMBbI, MOJEIUPOBaTh peajbHbIC
CATyallud Ha SA3bIKE TE€OMETPHUHM, MCCIEA0BATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUICCKUX TIOHITHI W TEOPEM, anmapara ajareOpsl; peraTh
MPAKTUYECKHUE 3a7]a4H, CBS3aHHbBIEC C HAXOXKIEHUEM I'€OMETPUUYECKUX BEJTUYHMH.

11 KIIACC

OnepupoBaTh NOHATHSAMHU: LWJIMHIAPUYECKAS IOBEPXHOCTh, OOpa3yroliue
WIMHAPUYECKON  TOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKass  MOBEPXHOCTH,
o0pa3yrolre KOHUYECKON TOBEPXHOCTH, KOHYC; CpepuyecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpameHus (IIWIKHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYUYEHUS TEN BPAILIEHUS.

KnaccugpumpoBaTh B3aUMHOE paciooKeHUe cepbl U MIOCKOCTH.

OnepupoBath MOHATUSMMU: IAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHWE LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CJOf;
11apOBOM CEKTOP.

Bbruncnaste 00bEMBI M IUIOLIAAM  IIOBEPXHOCTEH Tel  BpALICHMUS,
reOMEeTPUYECKUX TEJ C IPUMEHEHUEM (OpMYyIL.

OnepupoBaTh TMOHATUSMHU: MHOIOTPAaHHUK, BIIMCaHHBIA B cdepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAs B MHOTOTPAHHUK WM TEJO
BpallleHusl.

Bb4ucasTh COOTHOIIEHHUS] MEXIY IUIOMAASIMHU MOBEPXHOCTEH M 0O0bEMaMu
NOJJOOHBIX TEJl.



N300paxarh u3zydyaemble (QUIypbl OT PYKHM M C NPUMEHEHUEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbInoNHATH (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
Guryp: BU1 cBepxy, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJl BPALICHHUS.

W3Bnekatb, HHTEpPHPETUPOBATH U MPeoOpa3oBbIBaTh HMH(DOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUrypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE IEHUCTBUSA CIOKEHHMS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHUS BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJaIO0T.

[IpuMeHsATh MpaBUIIO NapajuleIenuneaa.

OnepupoBaTh NOHATHAMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEKIY
BEKTOPAMHU, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M IPOM3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJIAPHOE IMPOMU3BEIAECHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CHCTEME KOOPIHUHAT.

[Ipumenars reomerpuueckue (aKTbl Ui PEHICHUS CTePEeOMETPUUECKHUX
3a1a4, IPEANOJaralinX HECKOJIbKO IAaroB PEUICHUs, €CIU YCIOBUS PUMEHEHUS
3a/1aHbl B SIBHOM (hopMme.

Pemats mpocrenmne reoMeTpuyecKue 3aladyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOIO METO/A.

Pematp 3amaum Ha [I0Ka3aTelbCTBO MAaTEMAaTHYECKUMX OTHOLIEHHW H
HaX0XKJIEHUE T€OMETPUUYECKUX BEJIMUMH N0 00pa3liaM WIN aJropuTMaM, MPUMEHSI
U3BECTHBIE METOBI IPU PELIEHUN CTAHIAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IppuMensaTs mpocTEWIIMEe NpPOrpaMMHBIE  CPEACTBA UM 3JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPHU PEILICHUH CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBoaUTH HpUMEPB MATEMAaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOIE H
YKU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHHS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W MPUMEHATb HW3YUYEHHBIC IIOHATHS B NPOLECCE IOUCKA PEHICHUs
MaTeMaTU4YecKu CGHOpPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIMPOBATh peabHbIE
CUTyalluHd Ha S3bIKE T'E€OMETPUHU, MCCIENOBaTh IIOCTPOEHHBIE MOJEINU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmnapara aareOpsl; pemarb
IIPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKJICHUEM T'€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n MpOorpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsI
pecypcbl
bubmuoreka [JOK
1 B 1
BC/ICHHC B CTCPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
) [IpsiMBbI€ U TUIOCKOCTH B IMPOCTPAHCTBE. 12 | bubnuotexa [JOK
[TapanneabHOCTh NPSAMBIX U IJIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieHAUKYISAPHOCTD MPSIMBIX U 12 bubnuoreka [IOK
IJTIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 10 1
VYTrubl MeXAy NPSMBIMHU U TUIOCKOCTSAMH hitps-//m.edsoo.ru/1 €209¢37
5 MHororpaHHukH 11 1 bubmmorexa HOK
https://m.edsoo.ru/1c209e37
bub6moreka [IOK
N 1
6 OBbEMBI MHOTOrpaHHHKOB ? https://m.edsoo.ru/1¢209¢e37
7 [ToBTOpEHME: CeUeHUsI, paCCTOSIHUS U YTJIbI 4 1 bubmorexa OK
P ' P r https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 0




11 KJIACC

Kogn4yecTBO 4acosB DJIeKTPOHHBIE
HanmeHoBaHHe pa3aeoB U TEM nudpoBbIe
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcbl
but6mmoreka [JOK
1 T 12
¢J12 BpaILCHIA https://m.edsoo.ru/1¢209e37
. bubmuorexa [IOK
2 1
ObbempL TEN > https://m.edsoo.ru/1c209e37
3 BekTophl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubmmorexa [OK
P pA pocTp https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHue, 0600IIEHNE, 7 | bu6nunorexa LIOK
cUCTeMaTH3alus 3HaHUU https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0




IHOYPOYHOE INIAHUPOBAHUE

10 KJIACC
KonunyecrBo yacos DJIEeKTPOHHBIE
Ne Hara undgpoBbie
Tema ypoka Koutpoabnbie | IlpakTnyeckue
n/n Bceero u3ydeHusi | oOpa3oBaTejbHbIE
padoThI padoThbI
pecypchbl
OCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, MIIOCKOCTb,
npocTpaHcTBo. [IpaBuna
1 HI3)06 zmeHI/m HapI/IC Kax: 1 1.09 Enbmiorexa HOK
p PHCYH o ) https://m.edsoo.ru/aecc77cd
M300pakeHUs TUIOCKOCTEH,
napajuieNbHbIX MPSMBIX (OTPE3KOB),
CepeIMHbI OTpEe3Ka
[lonsTus: nepecekaromuecs
2 IUIOCKOCTH, IIEPECEKAIOIINECS IPsIMasT 1 3.09 Enbmaorexa HOK
> T1eP p ) https://m.edsoo.ru/2d8a9¢99
H INIOCKOCTh
[lonsiTus: nepecekaromuecs
3 IUIOCKOCTH, IEPECEKAIONINEC IpAMast 1 8.09 bubmmorexa IOK
> 1IEP P ' https://m.edsoo.ru/db685e73
M TIJIOCKOCTH
3HAKOMCTBO C MHOI'OTpaHHUKaMH,

4 n300pa’keHue MHOTOTPAaHHUKOB Ha | 10.09 bu6nuoreka [IOK
PHUCYHKaX, Ha IPOEKIHOHHBIX ' https://m.edsoo.ru/a63959%d
yepTexax
HavanpHble cBenneHus o kyoe u

5 nupamMujie, UX pa3BEPTKU U MOJICIU 1 15.09 bubmmorexa [OK

P > X Passep ’ ' https://m.edsoo.ru/b30dff38
CeueHust MHOIOIPaHHUKOB
bubmuorexa [JOK
6 HauvanbHble cBeieHus 0 Ky0e U 1 17.09
A Y https://m.edsoo.ru/3d8ffd32




nUpaMujie, UX pa3BEPTKHU U MOJEIH.
CedeHuss MHOIOI'paHHUKOB

ITousiTe 00 aKCUOMATUYECKOM

7 IIOCTPOCHUU CTEPEOMETPUH . AKCHOMBI 22.09 Eubmorexa IIOK
P P Py ' https://m.edsoo.ru/OccScdfe
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TousiTue 00 aKCMOMATHUYECKOM
8 IIOCTPOCHHUU CTEPECOMETPUH . AKCHOMBI 24.09 brbmrorexa HOK
P P THH: ' https://m.edso0.ru/239¢8cb4
CTEPEOMETPHUHU U CICACTBUS U3 HUX
[TousTue 00 aKCMOMATUYECKOM
9 IIOCTPOCHUU CTEPECOMETPHUU. AKCUOMBI 29.09 Bubmiorexa HOK
p PEOMETpHI: ' https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CJICACTBHUS U3 HUX
ITousaTHE 00 aKCHOMATUYECKOM
10 HOCTPOEHUHN CTEPEOMETPUN; aKCUOMBI 1.10 Bubmiorexa LIOK
p PEOMETpHIL: ' htps://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3anMHoe pacnosioxkeHue NpsMbIX B
1 IIPOCTPAHCTBE: MTepEeCeKaroIuecs, 6.10 bu6nuorexa [LIOK
rapaJijIeJIbHbIE ¥ CKPELIUBAIOLINECS ' https://m.edsoo.ru/1a2520f6
psiIMbIe
[TapamensHOCTh MPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTRBE:
12 napajuieiibHbIE IPAMBIE B 8.10 Bubmaorexa IOK
P p ) ' htps://m.eds00.ru/93ad36b3
MPOCTPAHCTBE; NapaICIbHOCTh TPEX
MIPSIMBIX
[TapamiensHOCTh MPSIMBIX U
13 IJIOCKOCTEH B IPOCTPAHCTBE: 13.10 bu6mmoreka [JOK
[TapayutenbHOCTB IPSIMOU U ' https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
Bbu6anorexa LHIOK
14 VYTriabl ¢ cOHanpaBICHHBIMU 15.10 1

https://m.edso00.ru/9f4071b9




CTOPpOHaAMU

VYroa Mexay npsiMbIMU B

bu6mmoreka [IOK

15 20.10
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B 9210 bu6mmoreka [IOK
IPOCTPAHCTBE ' https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTD MIOCKOCTEH: 511 bu6nmoreka [IOK
rapaJijIeJIbHBIE INIOCKOCTH ' https://m.edsoo.ru/2e18f255
but6moreka [IOK
18 Cgoii I 10.11
BOMCTBA MapajuleNIbHbIX MIOCKOCTEN hitps:/m.cdsoo.ru/eS04d636
[IpocTetinve mpocTpaHCTBEHHbIE
19 (buUryphl Ha IIOCKOCTHU: TETPA 12.11 bubmorexa HOK
P $ TETPAAP, ' https://m.edsoo.ru/4a28dc02
KyO, Tapasuiesienumne/I
but6mmoreka [JOK
20 I 5 17.11
OCTPOCHHE CCHCHHH https://m.edsoo.ru/1d434d0f
but6mmoreka [IOK
21 I1 €HUE CeYECHUH 19.11
OCTPOCHHE CERCiuH https://m.edsoo.ru/ec26fe5d
Konrponsnas pabota o teme
2 "IIpsiMble M TUIOCKOCTH B 94.11 bu6nuoreka [IOK
npoctpaHcTse. [lapamiensHocTh ' https://m.edsoo.ru/9a0a%e56
MPSAMBIX U IJIOCKOCTER"
[TeprieHAMKYASAPHOCTH NPAMOUN U
23 HJI(I))CKOCTI/I'}IIIe IiIeH UK IJ)UI HBIE 26.11 bubmorera [IOK
- MEPHCHAMKYTAD ' https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Tpsimble mapanienbHbIe U 11 bu6mmoreka [JOK
MIEPUEHINKYJISIPHBIE K INIOCKOCTH ' https://m.edsoo.ru/0ac11c95
)5 [Ipsimble napaniensHbie U 312 bu6nmorexa [IOK
MEPIEHANKYIISIPHBIE K INLIOCKOCTH ' https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyIspHOCTH 8.12 bu6mmoreka [IOK




HpﬂMOﬁ H IIJTIOCKOCTHU

https://m.edsoo.ru/f85bfc46

[Ipu3Hak nepneHIuKyIspHOCTH

bu6mmoreka [IOK

27 . 10.12
MPSIMOU U INIOCKOCTH https://m.edsoo.1u/79165d15
)3 Teopema o mpsimoit 1512 bu6nuorexa [IOK
MEPIECHAUKYISIPHON TIIOCKOCTH ' https://m.edso00.1u/635c5087
29 Teopema o npsmoit 1712 bu6nmoreka [IOK
MEPIECHANKYISIPHON TIIOCKOCTH ' https://m.edsoo.ru/bd3745f8
30 Teopema o mpsimoit 9912 bu6mmoreka [IOK
MIEPIICHAUKYISIPHOU TUIOCKOCTH ' https://m.edsoo.ru/7d18834b
[lepnenauKysip U HaKJIIOHHBIE:
but6mmoreka [IOK
31 paccTosiHue OT TOYKH J0 IIIOCKOCTH, 24.12
. https://m.edsoo.ru/33c477d3
paccTostHue OT IPSIMOM 10 TIIOCKOCTH
[TeprieHAMKYSp ¥ HAKIIOHHBIE:
P y2Up bubmuorexa [JOK
32 paccTostHUE OT TOYKHU 0 ILUIOCKOCTH, 29.12
g https://m.edsoo.ru/66fefadd
paccTostHUE OT MPSIMOM 710 TUIOCKOCTH
[TeprieHAMKYSIp ¥ HAKJIOHHBIE:
bu6moreka [IOK
33 paccTOssHUE OT TOUKH J0 MJIOCKOCTH, 12.01
5 https://m.edsoo.ru/a5b7b8e3
paccTosiHuE OT IPSIMOM 10 TUIOCKOCTH
[lepnenauKysip U HaKJIOHHBIE:
but6mmoreka [IOK
34 paccTosiHue OT TOYKH J0 IIIOCKOCTH, 14.01
. https://m.edsoo.ru/dbee22bc
paccTostHuE OT IPSIMOM 10 TNIOCKOCTH
35 VYTI1bl B IPOCTPAHCTBE: YTOJ MEXKIY 19.01 bu6mmoreka [JOK
MPSAMOU U TIIOCKOCTBIO ' https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroi, TMHEHHbIN yroi 101 bu6nuorexa [LIOK
JIBYTPaHHOI'O yIja ' https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIA yToi 26.01 bu6mmoreka [IOK
JIBYTPAHHOI'O yriia ' https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYASIPHOCTD ITIOCKOCTEM: 28.01 bubnuorexa [JOK




MPU3HAK NMEPIEHANKYISIPHOCTH JBYX

https://m.edsoo.ru/ec3e2da3

IUIOCKOCTEHN
IleprieHAUKYIIPHOCTD IVIOCKOCTEH
39 I §3Ha1< Heynei UKYJISIPHOCTH B 2.02 Bubmorexa IIOK
p Vp JHKYIIAD ABYX ' https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEM
[TeprieHAMKYISIPHOCTD IIIOCKOCTEM:
40 OpU3HAK NEPHECHANKYISIPHOCTH 1B 4.02 brbmrorexa HOK
p Up AMKYTAD ByX ) https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
bu6mmoreka [IOK
41 Teopema o TPEX mepHEeHIUKYISIPAX 9.02
P p p Y IAD https://m.edsoo.ru/e4972cdc
but6mmoreka [IOK
42 Teopema o TpEX mepHeHINKYIISIpax 11.02
p p p JHKYTAD https://m.edsoo.ru/52188a7d
Bbu6mmoreka [JOK
43 Teopema 0 TPEX HEpHIEHAUKYIIIPAX 16.02
p PEX TICPHICHANKY AP https://m.eds00.ru/9f246736
KonTponbhas pabota no temam
44 "[leprieHIUKYISAPHOCTD MPSAMBIX U 18.0 bu6nmoreka [IOK
wiockocteil" u "Yriel Mexay ' https://m.edsoo.ru/5b971ef3
IPSIMBIMU U INIOCKOCTAMHU"
[loHsiTHE MHOTOIPAHHUKA, OCHOBHbBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIIIYKJIbIE Y HEBBIITYKJIILIE 25.02 bubmmorexa LIOK
Ve yK.. ' https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOT'OTpaHHUKA
[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
46 OCHOBAHUS TIPU3MBI; TIpsiMasi U 503 bu6nmnoreka [IOK
HAKJIOHHAs MPU3MBI; OOKOBas 1 ' https://m.edsoo.ru/b4ad63ad
MOJIHAS] TIOBEPXHOCTH IPU3MBbI
A7 [Naparenenunen, NpsAMOYTrOIbHBINA 4.03 bu6mmoreka [IOK

mapauiICJICIrIICa U €TI0 CBOMCTBaA

https://m.edsoo.ru/8a7be683




[Tupamuna: n-yrojapHas NUpaMuaa,
I'pPaHU U OCHOBAHUE MUPaMU/IBL;

bu6mmoreka [IOK

48 OOKOBast M TOJTHAS HOBerHOCTIi 9.03 https://m.edSO(]fru/fblchaS
NIApaMU/bl; IPABWIBHAS U yCEYEHHAs
nupamuia
IIpaBUIbHBIE MHOTOIPAHHUKH:

MTOHATHE ITPaBUIILHOTO

49 MHOTOI'paHHUKA; [TPaBHIIbHAS MTPU3Ma 11.03 bu6mmoreka [IOK
U MIpaBWIbHAS IUPaMUIa; IIpaBUIbHAS https://m.edsoo.ru/074c8865
TpeyrojpHas NupaMuja u
IPaBUIIBHBIN TETpa’ip; KyO
[IpencraBnenue 0 MpaBUIbHBIX

50 MHOT'OTPaHHHUKAX: OKTajap, 16.03 bubmorexa HOK

https://m.edsoo.ru/a0fdd5bf
JOJEKadAp U UKOCABP.
CuMMeTpust B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIIBHO TOUYKH,

51 MPSIMOM, TNIOCKOCTH. DJIEMEHTBI 18.03 bu6nuorexa [LIOK
CHUMMETPHUU B IUPaMUIAX, https://m.edsoo.ru/b9e777d9
napauiesIenune ax, NpaBUIbHbIX
MHOTOTPaHHUKAX
Beruucnenue 35eMeHTOB

52 MHOTOTPaHHUKOB: pEOpa, AMaroHany, 23.03 bubmorexa HOK

https://m.edsoo.ru/6cdbecef
yTJIbl
[Tnomaabr 60KOBOIM MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTH MPSMOM
53 MIPU3MBI, TUIOIIa b OCHOBAHHH, 25.03 bubnmorexa LHOK
. https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOW MTOBEPXHOCTU
MIPSAMOM TIPU3MBI
54 [Tnomaas GOKOBOM MOBEPXHOCTH U 6.04 but6mmoreka [IOK




MMOBEPXHOCTHU MPaBUIILHOMN MUPaMUIbI,
Teopema O IJIOMAIu OOKOBOM
MMOBEPXHOCTH YCCUEHHON MTUPaAMUJIBI

https://m.edsoo.ru/5603e30b

55 Konrponsnas pabota o teme 8.04 bu6muoreka [IOK
"MHOrOrpaHHuKH" ' https://m.edsoo.ru/a95f5c04
N but6mmoreka [IOK
13.04
>6 Tonsme 06 00néme https://m.edso0.ru/7ad0020b
o bu6mmoreka [JOK
15.04
>7 OOHEM mapamm et https://m.eds00.ru/235171b3
N bubmuorexa [JOK
20.04
>3 OOBEM npamu b https:/m.edsoo.ru/f47dfefd
N but6mmoreka [IOK
22.04
59 O6sEM mHpaMBH https://m.edsoo.ru/79¢10312
N bubmuorexa [IOK
27.04
60 O6wEM mupaMmIE! https://m.edsoo.ru/2faadc3f
. but6mmoreka [IOK
61 00 29.04
DEM HIPHSMEI https://m.eds00.ru/79853608
bubmuoreka [JOK
2 v 4.05
6 OOBEM mpH3MEL https://m.eds00.ru/1053890
N bubmuorexa [IOK
6.05
63 ObbEM mpu3MEI https://m.edsoo.ru/482d3f51
64 Kontponbhas paboTa o teme 11.05 bu6nmoreka [IOK
"OOBEMBI MHOTOTPaHHUKOB" ' https://m.edsoo.ru/28a6573¢c
IToBTOpenue, 00001IIEHE
65 CI/ICTeMpaTI/Ba nst 3HH;HI/H7I ITocTpoenue 13.05 Bubmmorera [IOK
3 . ’ P ' https://m.edsoo.ru/098bedad
CCUYCHHI B MHOTOTPaHHHUKE
66 [ToBTOpenue, 06001IEHNE 18.05 but6mmoreka [IOK

CUCTEMAaTHU3alUI 3HAHUN.

https://m.edsoo.ru/f7792ba9




BrlunciieHue pacCTOSHUN: MEXIY
IBYMs TOYKaMH, OT TOYKH JI0 NPSIMOIA,
OT TOYKH /10 IIJIOCKOCTH, MEKIY
CKPELIMBAIOIIMMUCS IPSIMBIMHU

67

Hrorosas KOHTPOJIbHAasA pa60Ta

20.05

bub6mmoreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpeHue, 0600IIEHNE
CHCTEMAaTH3aIINS 3HAHUM.
Brrunciienue yrios: Mexay
CKPELIUBAIOIIUMHUCS TIPSIMBIMH,
MEXy IPSIMOU U TJIOCKOCTBIO,
JIBYIPaHHBIX YIJIOB, YTJIOB MEKIY
IUIOCKOCTSIMHM

25.05

bu6mmoreka [IOK
https://m.edso00.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KJIACC

KonuvecTBo 4yacoB DJIeKTPOHHbBIE
Ne Hara nu@ppoBbIe
Tema ypoka Kontpoabubie | IlpakTHuyeckue p
n/n Bcero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
Cdepa u map: neHTp, paanyc,

1 HaMETP; TIIOMAAb IIOBEPXHOCTH 1 bubmmorexa HOK
AAGMETD, THOMAAS HORCR https://m.edsoo.ru/0341bc2b
cdepsl
Biaumnoe pacnonoxenue chepst u

but6mmoreka [JOK
2 IJIOCKOCTH; KacaTeslbHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; wiomanb chepsl

3 N3o06paxenue chepsl, mapa Ha | bu6mmoreka [IOK
miockocTu. CeyeHus mapa https://m.edsoo.ru/bc1 572
Hununapuyueckasi MOBEPXHOCTD,

4 oOpa3zyromye MUINHAPUISCKON 1 bu6nmoreka [IOK
MTOBEPXHOCTHU, OCh LIWJIMHIPUIECKON https://m.edsoo.ru/6054b8cl
MMOBEPXHOCTH
Hununnp: ocHOBaHMS U OOKOBasI

5 MOBEPXHOCTh, 00pa3ymolas u och; ] bu6mmoreka [JOK
Iomaas OOKOBOU M IOJHON https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N300pakeHre HuIMHApa Ha
IJIOCKOCTH. Pa3BépTka nunuuapa.

6 CedeHUs MWINH] pa (HHOCKOCTEI—O 1 Eubmiorexa HOK

. P ’ https://m.edsoo.ru/016e25¢eb
napauiebHON WIn
MEPICHIUKYIISIPHOU OCH IIUJIUH/IPA)
7 Konnueckas noBepXHOCTh 1 Bubmmorera [IOK
P ’ https://m.edsoo.ru/c94ba09b




o0pa3ymolire KOHU4eCKOn
IIOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILINHA,

bu6mmoreka [IOK

8 o6pa3y1f)u1a;1 5 ch; IUIOIIAlb https://m.edso00.ru/897dd3b2
OOKOBOM M IMOJTHOW MTOBEPXHOCTH
VYceuéHnbiii KoHyC: 00pa3 ve u

9 BBICOTA; OCHOBaIi,I/ISI u (IS)OK?:;: bubmorexa HOK

’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o0pakeHne KoHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bu6mmoreka [IOK
IapajulelIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, TPOXOISIIEH yepe3
BEPIIIHHY)

1 Kom6unamus ten BpaieHust u bubnuorexa LIOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONUCaHHbIA OKOJIO

12 cthepsr; chepa, BIUCaHHAS B bu6mmoreka [JOK
MHOTOTI'PaHHUK WU B TEJIO https://m.edsoo.ru/0b136158
BpalieHus

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBA 00BEMOB Tell https://m.edsoo.ru/26a03fb7

N but6mmoreka [IOK
14 OObEM LHIHIAPA, KOHyCa https://m.edsoo.ru/5513d87b
N bubmuoreka [JOK
15 O0bew wmapa u niowazs chepe! https://m.edsoo.ru/d189bde2
16 [TomoGHBIC TENa B MPOCTPAHCTBE. bubmorexa OK

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




CoOoTHOLIEHUS MEXY TUIOIIAISIMU
MMOBEPXHOCTEH, 00bEMaMH
OJTOOHBIX TEN

17 KonTponbHas pabora no temam bu6muoreka [IOK
"Tena Bpamenus" u "O6bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha miockocTH U B bu6nmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI0XeHH€e U BEIUUTAaHUE BEKTOPOB bubmorexa IIOK
P hitps://m.edsoo.ru/23f4f089
bu6mmoreka [IOK
20 VMHOKEHIE BEKTOpa Ha YHCIIO
p https://m.edsoo.ru/dee379¢eb
Pasnosxenne BeKTopa mo TpEM
21 HEKOMIUIaHAPHBIM I]:eKTO T{I;M bubnnorexa [IOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuino mapamienenumnena
Pemenne 3amad, CBI3aHHBIX C
22 OpUMEHEHUEM IIPAaBIII IEUCTBUH C bubnmorexa LHOK
p p A https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIH METOT
23 i} I/Ip elICHUU FGOMeTp MYECKHUX bubmmorexa IOK
pHp p https://m.edsoo.ru/d3alfe30
3a7a4
IIpssmoyronbHas cucrema
24 KOOpAMHAT B IIPOCTPAHCTBE. bu6mmoreka [IOK
Koopaunatsl Bektopa. [IpocTeiimme https://m.edso0.ru/48db7058
3a71a4M B KOOpJMHATAaX
)5 VYroa Mexay BEeKTOpaMH. bu6mmoreka [JOK
CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexay bu6muoreka [IOK

IIPpAMBIMHA U INIOCKOCTAMHU

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




KonrtponbHas pabota o teme

but6mmoreka [IOK

27 "Beicrops 1 KgopHHHaTH B ! https://m.edsoo.ru/77¢c22fcS
MIPOCTPAHCTBE
[ToBTOpenwue, 060061eHNE 1

)3 cucreMartusanus 3HaHuil. OCHOBHbIE | bubnuorexa [JOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpeHue, 0600IIeHNE U

29 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bu6muoreka [IOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUH
[ToBTOpenue, 06001IEHNE U

30 crucTeMaTH3alys 3HaHWK. 3a1aun | bubnuorexa [JOK
IUITAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpenme, 0600MIEHNE U

31 cHUCTeMaTH3aIvs 3HaHUK. 3a1aun 1 bubmuorexa [JOK
IUTAHUMETPUH U METOIBI UX https://m.edsoo.ru/4dffda97
peueHus
[ToBTOpeHme, 0600MIIEHNE U

1 cucreMaru3anus 3HaHuil. OCHOBHBIC 1 bu6mmoreka [IOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETpUU

but6mmoreka [IOK

33 HtoroBas koHTposbHas paboTa 1 hitps-//m.edsoo.ru/ec24dfc?

a4 [ToBTOpeHue, 000061IeHNE 1 | bu6nuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
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INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

10 KUIACC
Kon "
IIpoBepsiemble mpeaMeTHbIE Pe3yJabTAThI OCBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NMPOrPaMMbl CpPeIHero 001ero o0pa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUIMU: TOUKA, IPsIMAas, INIOCKOCTh
5 IIpuMEHATH aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
' reOMEeTPUUECKUX 3a7a4
73 OnepupoBaTh MNOHATHAMH: MApPALICIBHOCT, M MEPHEHAUKYISIPHOCTH
' MPSAMBIX U IJIOCKOCTEN
"4 KnaccudummpoBats B3anMHOE pacroioXeHHE MPSIMBIX M TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUAMU: ABYI'PAHHBIM Yroj, 'paHH JBYTPAHHOIO yIJia,
7.5 peOpo ABYrpaHHOTO yIJia, JMHEHHBIN yroJl ABYrPaHHOIO yIJia, IpadycHas
Mepa JIByTpaHHOIO yria
ay OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKIIbII
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHHKA, TPABHIIbHBIN MHOTOTpaHHUK
7 Pacrio3naBaTh OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (THpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapauIeenume]], Ky0)
KnaccudummpoBath  MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHUS  JUIs
. knaccuukanuu  (BBINYKIBIE W HEBBIIYKJIbIE  MHOTOTPaHHUKH,
' [IPaBWJIbHbIE ~MHOTOTPAHHHUKH, TpPSMbIE M  HAKJIOHHBIE IIPU3MBIL,
napauieNenumne;/Ibl)
9 Omnepuposatb MOHATHAMM: CEeKyILast IUIOCKOCTB, CEYCHHUE
' MHOTOTPaHHUKOB
210 OOBACHATH NPUHLUIBI TIOCTPOEHUS  CEYEHUH  MHOTOTPAHHUKOB,

WCIIONIB3YS METO]T CIIEJIOB

7.11

CTpOI/ITI) CCUYCHHA MHOI'OrpaHHUKOB METOJAOM CJICJOB, BBIIIOJIHATH

(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:




BH/I CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HAXOXKIACHUE TEOMETPHUECKUX BEJIIMUMH MO 0Opas3liaM
WM aJropuTMaM, MPUMEHSS W3BECTHBIC AHAIMTUYECKHUE METOIbI MpU
peUIeHUU CTaHAAPTHBIX MAaTeMaTHYEeCKUX 3a7ady Ha BBIYUCIICHUE
pacCTOSTHUN MEXIy JBYMs TOUKaMH, OT TOUKH JI0 MPSIMOM, OT TOYKHU 0

IJIOCKOCTH, MCKAY CKPCIIUBAIOIIUMUCH ITPAMBIMHA

7.13

Pematp 3a1aun Ha HAXOXJIECHHUE T€OMETPUUECKUX BEJIMUYMH MO o0pa3iam
WIK alropuTMaM, MPUMEHSs HU3BECTHBIC AHAIUTUYECKHUE METOJbI MpHU
pElIeHNH CTaHAAPTHBIX MaTEeMaTHYECKHX 3a/lad Ha BBIUMCJIICHHE YIJIOB
MEXIY CKPEIIMBAIOIIMMUCS MPSMBIMHU, MEXAY NPSIMON U IJIOCKOCTHIO,

MEX1Y IJIOCKOCTSMH, ABYIPAHHBIX YIJIOB

7.14

Boruucisate 00bEMBI M TIJIOMIAAM  MMOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMeHeHHeM (GOPMYJI, BEIYUCIATH COOTHOIICHUS
MEXIY TUTOIIAISIMA MMOBEPXHOCTEM, 00bEMamMu 0T0OHBIX

MHOT'OI'paHHUKOB

7.15

OHCpI/IpOBaTL NOHATUAMU: CUMMCETpPUA B IMPOCTPAHCTBC, LHCHTP, OCbh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OChb U IIIIOCKOCTh CUMMCETPHUU (I)I/Il“ypbl

7.16

W3Bnekatp, mpeoOpazoBbIBaTh U HHTEPIPETHPOBATH HH(POpPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, MpeICcTaBICHHYI0 Ha

YepTekKax U pUCYHKAX

7.17

[IpumenaTy reoMerpuueckue (HaxkTbl JJIs PELIEHUS CTEPEOMETPUUECKHUX
3a/1a4, IPEINOJIaralolMX HECKOJBKO INAroB PEIIEHUS, €CIU YCIOBUA

MIPUMEHEHHUS 32/1aHbI B SBHOU (hopMe

7.18

IIpumeHsATs DpOCTEHINNE MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTEMBbI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

7.19

HpI/IBOJ_'[I/ITB MPpUMEPBI MATCMATHUYCCKUX 3aKOHOMepHOCTeﬁ B IIPpUPOAC U

JKU3HU, PACIIO3HABATH MMPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsTh MoyuyeHHbIE 3HAaHUS HA IPAKTUKE: aHAJTM3UPOBATh peaslbHbIe
CUTyallUh W MPUMEHATh H3Y4YECHHBbIE IOHATHS B IpOLECCE IIOMCKa
pemenus MaTE€MaTHYECKU chopMyIUPOBaHHOM npo0JIeMBl,
MOJIETUPOBATh peajbHbIE CUTYallMM Ha SI3bIKE T€OMETPHUH, HCCIIEA0BAThH
MIOCTPOCHHBIE MOJIEJIN C HCIOJIb30BAaHUEM TI'€OMETPUUYECKUX MOHATUHA U
TEopeM, amrmapara anreOpbl, perarh MPaKTHYECKUE 3aauu, CBSI3aHHBIC C

HAaXOXXACHUCM I'COMETPUICCKUX BECJINYNH




11 KJIACC

Koz IIpoBepsiemble MpeiMeTHbIE Pe3yIbTATHI OCBOEHUSI OCHOBHOM
NpoBePSIEMOr0 .
o0pa3oBaTeIbHON MPOrpamMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBarh MOHATUAMU: HWIMHAPUIECKAs TTOBEPXHOCTh, 00pasyromue
61 HWINHIPUYECKOH TOBEPXHOCTH, LHUIUHAP, KOHHYECKas MOBEPXHOCTb,
. oOpasylomye  KOHMYECKOM  IOBEpXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTH
6.2 PacnioznaBath Tena BpaieHus (IUIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CITOCOOBI TTOJIYICHHSI TEJT BpAIICHUS
6.4 KnaccudunmpoBaTs B3aMHOE pacroyioxkeHue chepbl U MITOCKOCTH
OnepupoBaTh TMOHATHAMHU: LIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTa CETMEHTa, IIApPOBOM CIIO, OCHOBAHHE IIAPOBOIO CIIOS, BHICOTA
IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Boeruncnsate 00bEMBI W MIIOMIAAM TMOBEPXHOCTEH Ten BpalleHHUs,
' T€OMETPUUECKHX Tell C MPUMEHEHUEM opMyT
OnepupoBaTh NOHATUAMM: MHOTOTPAaHHHMK, BIMCAaHHBIM B cdepy u
6.7 OIMCaHHBIN 0KOJIO0 cepsl, chepa, BIMcCaHHAS B MHOTOI'PaHHUK UIIU TEJIO
BpallleHus
6.8 BpIUHCIATE COOTHOWIEHUS MEXAY IUIONIAISIMU TOBEPXHOCTEH U
' 00BEMaMU TIOJOOHBIX TEIT
6.9 N300paxkaTh n3ydaemble QUTYypBHl OT PYKH U C IPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BemonHATe (BBIHOCHBIE) IUIOCKME YEPTEKH U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUryp: BUJA CBEpXy, COOKY, CHHU3Y; CTPOMTb CEUEHHUS Tel
BpallleHus
W3Bnekatb, MHTEPHPETUPOBATH M NPEOOPa3OBbIBATH HWH(OPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, HpPEJICTaBICHHYIO Ha
yepreXkax U pUCYHKax
[MpumensTe reomerpuueckue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX
6.12 3a7a4, MPEINOJaralliuX HECKOJIbKO IIAroB PEUIEHHUs, €CIU YCIIOBHS
PUMEHEHUS 3a/1aHbl B IBHOU (popme
6.13 OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTe ,HCfICTBHH CJIOKCHHUA BCKTOPOB, BBbIUWTAaHHA BCKTOPOB U
YMHOXCHHA BEKTOpPAa Ha 4YHUCIIO, O6'B$[CH$ITB, KakKMMH CBOMCTBAaMH OHH

o0J1aaroT

6.15

[IpuMeHATH paBUIIO MapAIICIICIIUIIENA IIPU CIIOKEHUU BEKTOPOB

6.16

OnepupoBaTh MOHATHSAMH: JIE€KapTOBbl KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIHWHATHI BEKTOPA,
yroa MeXIy BEKTOpaMH, CKaJsIpHOE NPOU3BEJCHHUE BEKTOPOB,

KOJILIMHCAPHBIC 1 KOMITIIAHAPHBIEC BEKTOPEI

6.17

Haxoauth cyMMy BEKTOpOB U IMpPOU3BEACHHE BEKTOpa Ha YUCIO, YroJ
MEX1y BEKTOpaMH, CKaJISIpHOE MPOU3BEICHUE, PACKIIaAbIBATh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BEKTOPaAM

6.18

3aIIaBaTB IMJIOCKOCTb YPAaBHCHUCM B I[eKapTOBOfI CUCTCMEC KOOpAUHAT

6.19

Pemiate mpocTeidiime reoMeTpUYECKHME 3aJayd  Ha IPUMEHEHUE

BCKTOPHO-KOOPAHMHATHOI'O METOa

6.20

Pemate 3aa4u Ha J0Kas3aTCJIbCTBO MaTEMAaTHYCCKUX OTHOIIICHUU H
HaX0XACHUEC I'COMCTPHUYCCKUX BCIUYUH I10 o6pa3uaM Wi aJIrOpuTMaM,
IIPUMCHSA HU3BCCTHBIC MCTOABI npu peuicHnun CTaHapPTHBIX

MAaTEMATHYCCKHUX 3aJa4

6.21

[lpumensaTs mpocTellve NporpaMMHBIE CPEACTBA U BJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI TP PCHICHUN CTCPECOMCTPHUICCKUX 3a1a1

6.22

HpI/IBOI[I/ITL MMpUMEPbI MAaTEMATUYICCKUX SaKOHOMepHOCTeI\/’I B IMpupoac nu

JKU3HHU, PACIIO3HABATH MMPOABJIICHUC 3aKOHOB TCOMETPUHN B UCKYCCTBC

6.23

[IpumeHsTh MONy4YeHHBIE 3HAHWA Ha TMPaAKTUKE: aHaJIU3UPOBATH
pealibHble CUTyalldd W TPUMEHSITh WU3Y4YEHHBbIC TOHATHUS B MPOIECCEe
MOMCKa pELIEHUS MaTeMaTHUYeCKH CQHOPMYIUPOBAHHONW MPOOIEMBI,
MOJIETTUPOBATh pealibHble CUTYaIlMM Ha SI3bIKE F€OMETPHH, HCCIEA0BATh
MIOCTPOCHHBIE MOJIEIH C HCIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATHI U
TeopeM, allnapara ajareOpbl, pelaTh NPakTUYeCKUe 3aJa4uu, CBSI3aHHBIE C

HaXOXIACHUCM I'€COMETPHUICCKUX BEJINYHNH




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomerpus

7.1

OCHOBHBIE TOHATUS CTEpEOMETpUHU. Touka, HpsiMasi, MJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00  aKCHMOMAaTHYECKOM  IOCTPOCHHHM  CTEPEOMETPUHU:  AKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3anmHOoe  pacnosiokeHHE ~ NpPAMBIX B IIPOCTPAHCTBE:  MEPECEKAIOLIMECH,
napajuieJibHble UM CKpeluBaromuecs npsMmele. llapannensHocTh npsAMBIX U
IUIOCKOCTENl B  MPOCTPAHCTBE: MapajulesibHbIE NpsIMblE B  IIPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MAPAJUIETBHOCTh NPSIMOM U IUIOCKOCTH. YTJBI €
COHAIPABIICHHBIMU CTOPOHAMH, YIrOJl MEXKIYy TMPSIMBIMH B IPOCTPAHCTBE.
[TapayienpHOCTB TUIOCKOCTEN: MapauiesIbHbIE IIJIOCKOCTH, CBOMCTBA NapaJIEIbHBIX
miockocTeil. [IpocTeiimme mpocTpaHCTBEHHBIE (DUTYpPHI HA IIOCKOCTH: TETPadp,

KyO, mapaJuiesienumnes, IoCTpPOeHUE CeYeHU

7.3

[lepieHAUKYISAPHOCTh MPSAMOM M IUIOCKOCTH: MEPHEHAUKYJISIPHBIE INpPsSMbIE B
IIPOCTPAHCTBE, NPSIMbIE NapajuIECIbHbIE U IEPIEHANKYISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIPHOCTU IPSIMOM U INIOCKOCTH, TEOPEMA O IPAMOM IEPIEHIUKYIIPHON
IUIOCKOCTH. YTIUIbI B IPOCTPAHCTBE: YIrojd MEXKAYy IMpsMOM U IUIOCKOCTBIO,
JBYTpaHHbIA Yroji, JMHEWHBIM yron JByrpaHHoro yria. llepnenauxynsp u
HAKJIOHHBIE: PAcCTOSIHME OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE OT MpSIMOW 0
IUIOCKOCTH, MPOEKLUs (Urypbl Ha INIOCKOCTh. [leprneHauKyIsIpHOCTh MIOCKOCTEMN:
IPU3HAK  NEPHEHAMKYSIPHOCTM  ABYX  Iniockocred. Teopema o Tpéx

MEePIEeHIUKYIIApax

7.4

[lonsaTie MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTbl MHOTOIPDAaHHHUKA, BBINYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKA MHOrorpaHHuka. llpusma: n-yrosbHas
npu3Ma, TpaHH U OCHOBAHMS IPHU3MBI, MpsiMas U HAKJIOHHAs MPHU3MBbI, OOKOBasi U
IIOJIHAs ITIOBEPXHOCTH Npu3Mbl. [lapasuienenunen, NpsMOyroibHbIN ITapauIesICIINIIE]
u ero coictsa. [lupamuna: n-yroiapHas nupamMuaa, rpaHd ¥ OCHOBAaHUE MHPaMUIIBL,
OOKOBasi M IMOJIHAsI MOBEPXHOCTh NMUPAMUIBI, IPAaBUIbHAS M yCEUEHHAs MUPAMUAA.

OneMeHTEI NpusMbl W IIHPaMHUBI. HpaBI/IJ'IBHBIe MHOI'OI'PaHHUKHU:. IIOHATHC




IIPABWJIBHOTO MHOTOTpPaHHMKA, INpaBUibHAS INPU3Ma M IpaBWIbHAS NHpPaMUIA,
IIpaBWJIbHAs TPEYroJibHAs MUpaMUAA U MPaBUIBHBIA TeTpasp, Ky0. [Ipencrasienue
O NPaBWIbHBIX MHOIOIPAHHUKAX: OKTa’Jp, AoAeKa’ap U ukocadapyrue CeueHus

MMPU3MBI 1 THPAMUBI

7.5

CI/IMMeTpI/IH B NOPOCTpPAHCTBE: CHMMCETPUA OTHOCUTCIIBHO TOYKH, Hp}IMOﬁ,
IUIOCKOCTH. DJIEMCHTBI CUMMCTPHUHU B IMUpaMUJax, MapaJluICJICIuIcaax, nmpaBuIbHbIX

MHOT'OrpaHHUKaxX

7.6

Bbruncnenue »1eMEHTOB MHOTOTPaHHHKOB: péOpa, auaroHanu, yriasl. [linomans
OOKOBOM TIOBEPXHOCTH M TIOJIHOH TMOBEPXHOCTH TPSIMOM TPHU3MBI, ILJIOMIATh
OCHOBaHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsAMOH mpu3Mel. [lnomaas 60koBoMH
MOBEPXHOCTU M TOBEPXHOCTH MPABWIBHOM MUpaMHUIbI, TEOpeMa O IJIOWAaN

yceu€HHoi nupamuabl. [lonstue 06 06béMe. O0BbEM NUpamMubl, IPU3MbI

7.7

ITonoOHbIe Tena B mpocTpancTBe. COOTHOIIEHHS MEKIY IUIOIMIAIIMU TIOBEPXHOCTEN,

00BEMaMU ITOTO0HBIX TENT

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

I_II/IJII/IHI[pI/I‘leCKaH IMOBCPXHOCTD, o6pa3yfoume HHHHHHpH‘ICCKOﬁ IMOBCPXHOCTHU, OCb
HHHHHHqueCKOﬁ IMOBCPXHOCTH. ]_[I/IJ'II/IHZ[pZ OCHOBaHMSI U OOKOBas MIOBCPXHOCTD,

oOpa3yromas 1 0Ch, TUIOIIAa b OOKOBOM U TIOJHOM TTOBEPXHOCTH

6.2

Konunueckas noBepXHOCTh, 00pa3yromre KOHNYeCKO MOBEPXHOCTH, OCh U BEPIIUHA
KOHUYecKoi moBepxHOCTH. KoHyc: ocHOBaHME W BeplIMHA, o0Opa3yolas U OCh,
ionaab OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUYEHHBIM KOHYC: 0Opasyrouue u

BbBICOTA, OCHOBAHHUA U OokoBast MMOBCPXHOCTH

6.3

Cdepa u map: ueHrp, paguyc, JMamerp, IIoa b NOBepXHOCTH chepbl. Bzanmuoe

PacCIIOJIOKCHHUC C(I)epbl N IIJIOCKOCTH, KacaTCJibHas IIIOCKOCTH K C(bepe, Imiomanab

cdepsl

6.4

N3o6pakenue Ten BpalieHus: Ha I0CKOCTU. Pa3BépTka nMiIMHIpa U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUS W MHOT'OI'PAaHHHUKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN

OKOJIO C(l)CpLI, cq)epa, BIIMCAaHHAs1 B MHOT'OI'PAHHUK, UJIX TEJIO BPpAalICHUA

6.6

[Tonstue 06 o6béMe. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapaljienenuneaa M ciueactBus w3 He€. OObEM HUIMHIpA,

KoHyca. O0BEM 1apa u miomaab chepsl




6.7

[lonobubie Tena B mpocTpaHcTBe. COOTHOIIGHHS  MEXIy  IUIOIIAISIMU

MMOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEI

6.8

6.9

Ceuenust nunuHApa (MapajjielbHO M MEPIEHIUKYISPHO OCH), CEUEHHUs KOHyca

(mapanneabHOE OCHOBAHUIO U MPOXO/sIlee Yepe3 BEPIINHY), CEUEeHUs 11apa

Bextop Ha mockoctd M B mpocTpaHcTBe. ClOKEHHE M BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTOpa 10 TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. PemeHwe 3amad, CBA3aHHBIX €

MMPUMCHCHHUECM IIpaBUJI HeﬁCTBHﬁ C BCKTOpaMu

6.10

[IpsimoyronbHasi cucTeMa KOOpAWUHAT B MpocTpaHCcTBe. KoopauHaTel BeKTOpa.
[IpocTeiimue 3amayn B KOOpAMHATaX. YTon MexAy Bekropamu. CkanspHoe
MPOU3BEJICHUE BEKTOPOB. BhIuuCIEHUE YITIOB MEXAY MNPSAMBIMH U IUIOCKOCTSIMH.

KoopauHaTHO-BEKTOPHBIN METO/ ITPU PELIEHUH T'€OMETPUUECKUX 3a1a4




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OBPA30OBATEJBLHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

Brnanenne meromamu J0Ka3aTenbCTB, AITOPUTMAMHU pEUICHUS 3a7ady;
yMeHue (opMynHpoBaTh U OINEPUPOBATH TMOHATUSMU: OIpeAesiCHuE,
akcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, INPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYITHPOBKU; IPUMEHSThH UX; YMEHUE GOPMYINPOBATH
00paTHOE M TPOTUBOIIOJIOKHOE YTBEPKJICHUE, MPUBOIUTH MPUMEPHI H
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ MAaTeMaTUYeCKOM WHAYKLNU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKIEHUS TP PpELIEHUM 3ajad,
OLICHMBATh  JIOTMYECKYI0  IPaBWIBHOCTb  PACCYKICHHUH; yMeHue
OIIEpUPOBATh MOHATHAMH: MHO)KECTBO, IOJMHOXECTBO, ONEPALMU HAJ
MHOXECTBAMH;, YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIHN
anmnapar AJis1 ONUCAHMS PEAJIbHBIX MPOLECCOB U SBJIICHUN U MPU PELICHUHU
3aja4y, B TOM 4HCIE U3 JAPYruX Y4YeOHbIX MpEeJIMETOB; yMEHHE
OIepUpPOBaTh MOHATUAMHU: Trpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/JaBaThb W OIHKCHIBaTh Tpadbl pa3InYHBIMU

crocobamu; UCIIOJIb30BATh I'padbl MpU PELICHUH 3314

VYMeHne onepupoBaTh MOHATUSAMHU: HATYpaabHOE YUCIO, LIEJIOE YHCIIO,
CTENEHb C LEJIBIM [10Ka3aTeIeM, KOPEHb HAaTypaJIbHOM CTENEHH, CTENEHb
C palMOHAJIbHBIM  IIOKA3aTEJIEM, CTENEHb C  JIEHCTBUTEIbHBIM
nokaszateneMm, JiorapudM 4YHCIa, CHHYC, KOCHHYC M  TaHICHC
IIPOM3BOJIBHOIO YHCJIA, OCTATOK I10 MOAYJIO, PAaLMOHAIBHOE YHCIIO,
UPpPAalMOHAIIBHOE  YHCJIO,  MHOXECTBA  HATypajbHBIX,  ILIEJIBIX,
palMOHAIbHBIX, JEHCTBUTENBHBIX UHCEN; YMEHHE HCIIOJIb30BATh
IPU3HAKKU J1€IMMOCTH, HAaUMEHbUIMH OOIMI AenuTenh U HauMEHbIIEe
of1iee kpaTHoe, anropuT™ EBKiMaa npu pemieHnu 3a1ad; 3HaKOMCTBO €
pa3IMYHBIMM ~ MO3MLUOHHBIMHM  CHUCTEMaMH  CUUCIIEHUS;  yMEHHE
BBITIOJHATh BBIYMCIICHUE 3HAYEHUI W MpeoOpa3oBaHUs BBIPAXKEHHUH CO
CTeNeHs MU M JorapudpmMamu, mpeodpa3oBaHus IPOOHO-pAllMOHATBHBIX

BBIPDA)KCHUM; YMEHHE ONEPHUPOBATh MOHATUSAMHU: IOCIEI0BATEIbHOCTD,




apudMeTHIecKas mporpeccusi, reoMeTpudeckas mporpeccus,
OCCKOHEUHO YOBIBAMOIAs TEeOMETpUYCCKash IPOTPECCHs; yMEHHUE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpPHUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE YHCIIO,
CONPSHKEHHBIE KOMIUIEKCHBIE YHCIA, MOJIYJIb U apTYMEHT KOMIUIEKCHOTO
gcna, ¢GopMa 3amucu  KOMIUIEKCHBIX —4ucen  (FeoMeTphuecKas,
TPUTOHOMETpHUYECKass W  anreOpamueckas); YMETb MPOU3BOJIUTH
apudmeTnueckue ACUCTBUS C KOMIUIEKCHBIMH YHWCIAMH, TMPUBOJIUTH
MpUMEPBl  HCIOJL30BaHMS  KOMIUICKCHBIX  YHCEJ;  ONEpPUpPOBATH
MOHATUSIMM: MaTpuua 2X2 u  3X3, onpenenuTesb MaTpUIlbl,

FGOMGTPI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh IMOHATHAMU: PalMOHAIbHBIE, MPPALMOHAIBHBIC,
MOKa3aTesbHble, CTENEHHbIC, JIOTapu(MUUECKHE, TPUTOHOMETPHUUECKHE
YpaBHEHHUS U HEPAaBEHCTBA, HUX CHUCTEMBbl, YMEHHE ONEpUPOBATH
MOHATUSIMH: TOXIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YypPaBHEHUHI M HEPaBEHCTB, PaBHOCHUJIBHOCTH
YPaBHEHUM, HEPAaBEHCTB M CHCTEM; YMEHHE pelllaTh YpaBHEHHS,
HEPABEHCTBA U CHCTEMBbI C IOMOILIBIO Pa3IMYHBIX MPUEMOB; pEIIATH
YPaBHEHUS, HEPABEHCTBA M CHUCTEMBI C TapaMeTpoOM; IPHUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PELICHHMsS MaTeMaTUYECKUX

3a71a4 U 3aa4 U3 pa3JINIHbIX obnacreit HAYKH U peaHBHOﬁ JKHU3HHU

YMeHue onepupoBaTh MOHATHAMU: (DYHKIUS, 4YETHOCTh (YHKIMH,
HNEPUOJNYHOCTh (DYHKIMHM, OrpPaHMYCHHOCTh (YHKLMH, MOHOTOHHOCTb
GyHKIMM, 3KCTpeMyM (YHKIUH, HauOOJIbllIee U HAaUMEHbIlIee 3HAUCHUS
(GYHKIIMHM Ha IPOMEXKYTKE, HETIpepbIBHAS (PYHKIIMS, ACUMIITOTHI rpaduka
¢GbyHKIMY, TIepBas ¥ BTOpasi MPOU3BOAHAS (YHKIMHU, TECOMETPUIECCKHUNA U
¢u3nyeckuil CMbBICI MPOU3BOJHOW, IEepBOOOpa3Hasi, OIpeaAeaEHHbIN
MHTETpaj; YMEHHE HaXOJIUTh ACUMNOTOTHI Tpaduka (QYHKIUH, YMEHHE
BBIUMCIATh IPOU3BOAHBIE CYMMBI, IPOMU3BEACHMS, YACTHOIO H
KOMIIO3ULMN (YHKUUH, HAXOJUTh YpaBHEHHUE KacaTelbHOH K rpaduky
(GyHKLIMHU; yMEHHE HAaXOJUTh IMPOU3BOAHBIE 3JEMEHTApHBIX (YHKLUH;
YMEHHUE UCIOJIb30BaTh MPOMU3BOJHYIO JUIsL HCCIeNOBaHUSA (DYyHKIMIA,
HaXOJUTh HAuOOJbIIME M HAUMEHbIIME 3HA4YeHUS (QYHKLUUH; CTPOUTH
rpa)uKi MHOTOUWIEHOB C HCIOJIb30BAHMEM allllapaTa MaTeMaTHYECKOTo
aHaiuu3a; IMPUMEHATh IPOU3BOJAHYIO JUIsI HAXOXKICHHUS HaWIydIlero

pEeICHNA B IMNPUKIAAHBIX, B TOM YHCJIC COIHAJIBHO-ODKOHOMHWYCCKUX H




bu3MYecKUX 3a7adax; HaXOAUTh IUIOMAAN U 00BEMBI GUTY C MTOMOIIBIO
I/IHTCFpaJIa; HpI/IBOI[I/ITL HpI/IMepLI MATECMATHUYCCKOT O MOI[GJ'IHpOBaHI/IH C

noMoIbio auddepeHnranbHbIX ypaBHEHUH

YMeHue omepupoBaTh MOHATHAMHU: Tpaduk QyHKUIUH, OOpaTHas
GbyHKUIUS, KOMIO3UIMS (DYHKIUH, TUHEWHas (yHKUMs, KBaJpaTHYHAsS
¢byHKLWS, panyoHagbHas byHKIHA, CTETIEHHAs byHKIM,
TpUTOHOMETpUYEeCKHe  (PyHKIMHM, OOpaTHbIE TPUTOHOMETPUUYECKHUE
¢GbyHKUMHU, TOKa3aTenabHas M Jiorapudmuyeckas GYHKLUU; yMEHUE
CTPOUTH TpapUKH HM3YYEHHBIX (QYHKLUH, BBIIOIHATH IpeoOpa3zoBaHUs
rpaduKoB GYHKITUH, UCTIOIB30BaTh TPA(UKHU IS U3yUEHHUS MPOIECCOB U
3aBUCUMOCTEH, NpU peIleHUH 3a7ad U3 APYruX Y4eOHBIX HPEIMETOB U
3aJa4 U3 peallbHOW JKU3HU; BBIPAXKaTh (POPMYJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; UCIIONB30BaTh CBOMCTBA W TpaduKu QYHKIOHHA IS
peleHusl ypaBHEHHIA, HEPABEHCTB M 3aJ1a4 ¢ IapaMeTpaMu; n300pakaTh
Ha KOODJAMHATHOM IUIOCKOCTM MHOXKECTBA PpEIICHUM ypaBHECHHH,

HCPABCHCTB U UX CUCTEM

VYmenue pemiaTth TEKCTOBBLIC 3aJa4yd PA3HBIX TUIIOB (B TOM 4YHCJIIC Ha
MPOUCHTHI, AOJIU U YaCTH, Ha IBUKCHUC, pa60Ty, CTOUMOCTDb TOBApOB U
yCJyr, HaJIOT'u, 3ala4d U3 obnactu YIIpaBJICHUA JIMYHBIMU U CEMEHHBIMU
(I)I/IHchaMI/I); COCTaBJIATH BBIPAXKCHUA, YPAaBHCHUS, HCPABCHCTBA H HX
CUCTEMBI II0 YCJIOBHUIO 3aJayu, HCCIICAOBATH IIOJTYYCHHOEC PCIICHHUC U
OLICHUBATH HpaB,I[OHOI[O6HOCTB pE3YJIbTAaTOB;, YMCHHC MOICIINPOBATDH
pC€albHBIC CUTyallMM Ha A3BIKC MAaTCMATUKH;, COCTABJIATH BBIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA MW HMX CHCTEMBI 110 YCJIOBHIO 3aJayu,
HCCIICA0BAaThL IMOCTPOCHHBIC MOJACIM C HCIIOJB30BAHHWEM alIiapara

anreOpbl, HHTEPIPETUPOBATH MOJTYYSHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpellHee apuMeTHIeCKoe, MeIhaHa,
HauOoJsiblllee W HauWMEHbIee 3HA4YeHUs, pasMmax, JUCHepCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOrO HaOOpa; yYMEHHE U3BJIEKAaTh,
HMHTEPIPETHPOBaTh WH(POpPMAIIMIO, MPEACTABICHHYI0 B TalOmuiax, Ha
auarpammax, rpadukax, OTpakarollyl0 CBOWCTBA PealbHBIX MPOIIECCOB U
SIBJIICHUH; TIPEACTaBIATh HH()OPMALIMIO C TOMOIIBIO TAOJIUIl U AUATPAMM;
UCCJIEeI0OBaTh CTAaTUCTUYECKUE JaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM
rpaguyeckux METOJIOB M  JJIEKTPOHHBIX CPEICTB; TIpaduyuecku
HCCJIeI0OBaTh COBMECTHbIE HAOJIOACHHS C TOMOILNBIO JHarpaMm

paccenBaHus U JINHEWHON perpeccun




YMeHue onepupoBaTh MOHATHSAMH: CIYYaWHBIA OMNBIT M CIy4ailHOE
COOBITHE, BEPOSATHOCTH CIIy9alHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TpaUUecKUX METOJOB; MPHUMECHSATH
(GOpMyIBI CIIOKEHHUSI ¥ YMHOXEHHS BEPOSTHOCTEH, (HOpMyiTy MOTHOU
BEpOSATHOCTH, (popmyny bepHymmm, komOuHATOpHBIE (GaKThl U (HOPMYJIBL;
OIICHUBATh BEPOSITHOCTH pEaTbHBIX COOBITHI; yMEHHE OIEepPUPOBATH
MOHIATHSIMH:  CIy4aiiHas BENWYHMHA, paclpeiesieHue BEpPOSTHOCTEH,
MaTeMaTH4eCKoe OKHUIAHUE, TUCIEpPCHs U CTAaHAAPTHOE OTKIOHEHHE
CIyYallHOH  BEJNMYMHBI, (QYHKIUU PACIPEICICHUS W  IUIOTHOCTH
PaBHOMEPHOT0, IOKA3aTeIbHOIO W HOPMAJIBHOTO paclpeleliCHU;
YMEHHUE WCIIOJIb30BaTh CBOMCTBA W3YYCHHBIX PACIPEICICHUN IS
peleHusl 3a/a4; 3HAaKOMCTBO C TOHSATHSMH: 3aKOH OOJBIIMX YHCET,
METOJbl BBIOOPOYHBIX HCCIICOBAHUH; yYMEHHE MPHBOAHUTH TMPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIIUX YHCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSX; YMEHHE OTIEPUPOBATH MOHATUSIMU: COUCTAHUE, IIEPECTAHOBKA,
YUCJIO COYETAHMUM, YMCIIO TEepecTaHOBOK; OuHOM HbroTOHa; yMmeHue
MPUMEHSITh KOMOWHATOPHBIC (DAKTHI U PACCYKACHHS JIJIsT PEIICHUS 33129,
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBIIATh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATH HOJ'Iy‘-IGHHLIfI pe3yibTaTt

YMeHue omnepupoBaTh TMOHATHUSMHU: TOYKa, TNpsMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BENWYMHA YIJa, IUIOCKUHA Yo,
JBYTPaHHBIN yroJl, TPEXTPaHHBIA YTroJl, CKpEHIMBAIOIIMECS TMpsSMBIE,
MapajieIbHOCTh U MEPHEeHAUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yroiu
MEXAY NPSMBIMH, YTOJ MEXAY HPSIMOM M TUIOCKOCTBIO, YTOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEX/1Y TUIOCKOCTSIMHU; YMEHUE HUCII0JIb30BATh MPU
pelIeHNny 3aJlay U3ydeHHble (aKThl U TEOPEMBbI IUNIAHUMETPUN; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpa; CTPOMUTH
MaTeMaTHYECKHE MOJEIN C TIOMOIIBIO TI'€OMETPUYECKUX IOHATUH H

BCJIMYHMH, PCIIAThb CBA3AaHHBIC C HUMU IIPAKTUYCCKUC 3a1a4YU
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YMeHue onepupoBaTh MOHATHAMM: IUIOIAIL (QUIypbl, 00BEM (GUTYpHI,
MHOTOI'PaHHUK, MMPAaBUJIbHBIII MHOTOTPAHHUK, CEYEHHE MHOI'OI'paHHHKA,
KyO, mapajuienenumnesa, npusMa, nupamuaa, (urypa U HOBEPXHOCTH
BpallleHus, IWIMHAP, KOHYC, IIap, cdepa, miomanb chepsl, MI0MAab
MOBEPXHOCTU MUPAMUJBL, MPU3MBL, KOHYycCa, IWIMHApA, 00BEM KyOa,

MIpAMOYT'OJIBHOI'O IapaJuICiiCnumneaa, mnupamMuabl, MNpPU3Mbl, HUIXMHIOpPA,




KOHycCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEYCHUs KOHYCAa W LWIMHIPA,
MapajulelIbHbIE OCH WM OCHOBAaHHWIO, CEUYEHHE 1Iapa, IJIOCKOCTD,
Kacawomasica cdepbl, HWIMHApPA, KOHYCa; YMEHHE CTPOMUTH CEUYEHHE
MHOTOTpaHHHUKA, U300paxaTb MHOTOTPAHHUKH, (PUTYPHl U MOBEPXHOCTH
BpALlEHUs, UX CEYECHUs], B TOM YHCJIE C IIOMOIIBIO IJIEKTPOHHBIX CPENICTB;
yMEHHUE NMPUMEHATh CBOWCTBA F€OMETPUUYECKUX (UTYP, CAMOCTOSTENEHO
(GbopMyIHpOBATH ONMPEACICHUS U3Yy4aeMbIX (UTYp, BBIIBUTATh TMIIOTE3bI
O CBOMCTBaxX M NPU3HAKAX T'€OMETPHUECKUX (PUTyp, OOOCHOBHIBATH MIIU
olpoBepraTh MX; YMEHHE IPOBOJAUTH Kiaccuukanuoo ¢Guryp o
pa3MYHBIM IPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE IOINOJHUTEIbHbIE

IIOCTPOCHUA

11

VYMeHue omnepupoBaTh IMOHATHAMHU: JBW)KEHHE B IPOCTPAHCTBE,
napaijiesibHbI EePeHOoC, CUMMETPHsI Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHHE M0A00Ms, MMOAO0OHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHBIE U MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, APXHUTCKTYPC; HUCIOJIb30BATH TI'COMCTPUUYCCKHUEC OTHOLICHUSA
Inpu pemiCcHUMU 3aAa4;, HaXOAWUTb TI'COMCTPHYCCKUC BCIUMYMHBI (I[JII/IHa,
yroj, IUIOIAAb, OOBEM) NpU pELICHUM 3a1ad M3 JPYyruxX YueOHbIX
MIPEIMETOB U U3 PEaJbHON )XKU3HU; YMEHUE BBIUUCIISITH T€OMETPUUECKHE
BEJIMYMHBI (AJIMHA, Yroj, IUIOW@aab, O0O0BEM, IUIOIIAJbL IMOBEPXHOCTH),
UCHOJb3ys M3y4eHHbIE (OPMYJbl MU METOAbI, B TOM 4YHCJE: IUIOIA/Ab
MOBEPXHOCTU MUPAMHUbI, MPU3MBI, KOHYCA, LINHIPA, IUIOMAb CHEpHI;
00bEM Ky0a, NMPSIMOYTOJIBHOTO MapajuleNienuIiesia, MUpaMHuIbl, MIPU3MBI,
LWINHApPA, KOHYCa, Ilapa; YMEHHE HaXOOUTh OTHOIIEHHE OOBEMOB

1oJ0OHBIX puUryp
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YMeHue onepupoBaTh MOHATUIAMU: NIPSIMOYTOJIbHASL CUCTEMA KOOPAUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEACHUE BEKTOpA HA YHWCIO, PA3IOKEHHE BeKTopa 1o Oaswucy,
CKAJILIPHOE IIPOMU3BEICHUE, BEKTOPHOE IIPOU3BEIECHUE, YOI MEXAY
BEKTOPAMM; YMEHHUE HCIIOJb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUIs  pellleHUss TeOMeTpPUYEeCKMX 3afad M 3ajad JApPYyrux ydeOHbIX

npeaAMETOB

13

YMmenue BbIOUpaTh TOAXOMAIIMM METOA IS peUIeHHs 3aJauu;
MMOHUMAHHWE 3HAYMMOCTH MAaTEeMaTUKH B W3YYCHUH TMPUPOJHBIX H
OOIIIECTBEHHBIX MPOIECCOB W  SBJICHUH; YMEHHE paclo3HaBaTh

IIPOABJICHUEC 3aKOHOB MAaTEMATUKHW B HUCKYCCTBC, YMCHHC IIPUBOAUTH




NpUMEpPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTeMaTHYECKOU HayKH




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
1O MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Kon
1 Yucna v BBIYUCICHUS
1.1 Harypanbubie u nenbie yncina. [Ipu3Haku A€IMMOCTH LEJIBIX YHCEN
- Pammonanbueie  ymcna. OOBIKHOBEHHBIE W JECSATUYHBIE JIPOOH, MPOICHTHI,
' OeCcKOHEUHbIe IEPUOTUUECKUE IPOOH
13 ApupmeTrnueckuil KOpeHb HaTypalbHOH creneHu. JlefcTBus ¢ apupMeTHUeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens ¢ uenbiM nokazareneM. CTeneHb ¢ paluoHaIbHBIM NoKa3areneM. CBOMCTBa
' CTEIEHU
Ls CuHyCc, KOCMHYC M TaHI€HC 4YHUCJIOBOIO aprymMeHTra. ApKCHUHYC, apKKOCHHYC,
. apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuyHble U HaTypaJbHbIE JOraprudMbl
JleiicTBUTENbHBIE YHUCHA. ApH(PMETHUECKHE Olepaluu ¢ JICHCTBUTEIBHBIMU
1.7 yrcnamu. [IpuOnmkE€HHbIE BRIYMCICHUS, IPaBUJIa OKPYTICHUS, IPUKUAKA U OIIEHKA
pe3ynbTaTa BBIYUCICHUI
1.8 [Ipeobpa3zoBaHue BbIpaXKEeHHIA
1.9 KommnekcHsle uncna
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 [enbie 1 TpoOHO-pAIMOHATBHEIC YPAaBHEHUS
2.2 HppaunoHaiibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOorapuMUUECKUe ypaBHEHUS
2.5 Llensie u ApoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HNppanmonanbHble HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapUMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpru4ecKue HEPABEHCTBA
29 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHHN. OnpeeauTenb MaTPUILIbI




3 DyHKIUU U TpaduKu
31 Oynkims, cnocoOwsl 3amanust pyskumn. ['paduk ¢ynkumu. Bzanmuo oOpaTHBIE
. ¢ynkuun. YétHbie 1 HeuéTHbIEe pyHKuuu. [leprnoanueckue GpyHKIIH
OOnactb ompeneneHus W MHOXKECTBO 3HaueHWH ¢yHknun. Hymum ¢yHkuumu.
30 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKLHUHU.
' MakcumymMbl U MHUHUMYMBI ¢QyHKuuu. HaumOosbliee M HauMeHbIIEe 3HAYCHUE
(GYHKLIMHU Ha IPOMEXKYTKE
33 CrenenHass (QyHKIHMS C HaTypajdbHBIM W IIE€JbIM TOKaszateineMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS n-0l CTENEHU
34 Tpuronomerpuyeckre GyHKIMU, UX CBONCTBA U TpapuKu
35 [ToxazarenbHas u norapudmuueckas pyHKINHU, X CBOMCTBA U IrpadUKu
16 Touku paspbiBa. AcuMnToTel rpaduxoB ¢yHkuuil. CpoiicTBa  (QyHKUIUH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIE0BATEIbHOCTEN
3.8 Apugpmerrueckas 1 reoMeTpudeckas nporpeccun. @opmyrna CI0XHBIX IPOLEHTOB
4 Hayaya MmaTremaTH4eCcKOro aHain3a
4.1 [TpouzBoanas pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKUINN
[IpuMeHeHne mNPOU3BOAHON K HCCIENOBaHHIO (YHKUUMH HAa MOHOTOHHOCTH U
4.2 3KCTpeMyMBbl. Haxoxnenne HauOONbLIET0 M HAaUMEHBIIETO0 3HaYeHHs (YHKIUH Ha
OTpe3Ke
43 [lepBoo6pasnas. MuTerpan
5 MHoxecTBa U JIOTUKa
5.1 MHo»xecTBO, onepalyi HaJ MHOXecTBaMu. [luarpamMmmsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIE M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Terna ¥ MOBEPXHOCTH BPALLEHUS




7.5

KoopaunaTel 1 BEKTOpBI
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