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IMNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpus» 0a30BOro ypoBHS s
obyuarommxcst 10 —11 kmaccoB paspaboraHa Ha ocHOBe DenepaabHOro
roCyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHAApTa CPEHEro OOIIEro 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, MPEABSIBIIEMBIX K
MaTEMaTHYECKOMY OOpa30BaHHUIO, W TPAAUIMA POCCHICKOTO 0Opa3oBaHUSI.
Peanuzanus nporpaMMbl 00ecTieunBaeT OBIAJACHUE KIIOYEBBIMU KOMIIETEHIIUSAMH,
COCTABJISIFOIIIUMU OCHOBY IS CaMOpPa3BHTHS M HEMPEPBIBHOTO 0OOpa30oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO Pa3BUTHS
JUYHOCTH O0YYarOIIUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocte ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEIHEro OOIIEro
oOpa3oBaHusl OOYCIOBJEHA MPAKTUYECKOM 3HAYUMOCTBHIO METANpPEIMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB OOYYCHHsS] TEOMETPHUU B HAIPaBICHUU JTUYHOCTHOTO
pa3BuTHs OoOydJarommxcs, GOpMHpPOBaHUS (DYHKIIMOHATEHON MaTeMaTHYECKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX YYEOHBIX TUCIUIUINH. Pa3BuTHe y o0ydarommxcs
PaBUWIBHBIX MPEACTABICHUA O CYIIHOCTH W MPOUCXOXKICHUH T€OMETPUUYECKHX
aOCTpaKIuii, COOTHOIICHUH PEATHbHOTO W HJICATBLHOTO, XapaKTepe OTPaKEHUS
MAaTEeMaTH4YEeCKOW HAyKOW SBICHUM M NPOLECCOB PEATBHOTO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIM MATEMaTHYECKOTO MOJACIUPOBAHUS B HAYYHOM
MO3HAHWU U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
y4Yaluxcsi, a TakKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl afanTaluud B
COBPEMEHHOM OOIIIECTBE.

I'eometpust siBisieTCs OAHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak oOOECleYynBaeT BO3MOXXHOCTh W3yUYEHHUS Kak
JUCIUTUINH €CTECTBEHHO-HAyYHOU HAINPaBJICHHOCTH, TaK U TYMaHUTApHOM.

Jlornyeckoe MeIIUIeHHe, (GOpMUpPyEeMOe MPH HU3YYCHUH OO0yJaroIuMUCS
MOHATUHHBIX OCHOB T€OMETPHH M TIOCTPOCHHUH IETIOYKH JIOTUYECKUX yYTBEPIKICHUN
B XOJIe pCIUIEHUS TEOMETPUYCCKUX 3a7ad, YMEHHE BBIJBUTATh W OIPOBEPraTh
TUTNOTE3bl HETOCPEACTBEHHO HCHOIB3YIOTCS TPU PEIICHUU 3a]ad €CTECTBEHHO-
HAYYHOT'O IIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00MacTsIX AesATenbHOCTH dYenoBeka. OpHEHTanus YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €ro COIMaabHOro OBITHA, (opMa
OTPaXXEHUSI OKPY’KAIOIIETO MUPA, YCIOBHE YCIEUIHOTO TMO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JeUCTBUTENBLHOCTH. OnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIUHSET pa3Hble BUIbI y4eOHONW U TPYAOBOH JAESATEIBHOCTH,
SBIIAETCS OJHMM W3 MPOQPECCHOHATIBHO BaXXKHBIX KA4yeCTB, MOITOMY AaKTyallbHa
3aja4ya (HOpPMUPOBAHUSI Yy OOYYAIONIUXCS MPOCTPAHCTBEHHOTO MBIILICHUS Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAEATEIHHOCTH 110 MHOTUM HaIPaBJICHUSIM.

ens ocBoenust mporpamMmbl yueOHOro Kypca «['‘eomerpusi» Ha 0azoBOM
ypoBHE 00yueHuss — oO1eoOpa3oBareibHOE U OOILIEKYJIbTYpPHOE pAa3BUTHE
oOyvaronuxcst  yepe3  oOecrnedeHWe  BO3MOXKHOCTM  NPUOOPETeHHs U
WCIIOJIb30BAHUSA CHCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHMM H JEUCTBHU,
CHEeU(PUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOJI0JKEHUsT 00pa3oBaHus
0 CTICIMAILHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM UCIIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE TMpeIHA3HadeHa MJis
00ydaromuxcsi CpeAHEH IIKOJbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YPOBHE OCHOBHOTO 00miero obpazoBanms. Takum oOpazoM, oOydarommuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MAaTEMaTH4YECKHE YMEHHUs, CBA3aHHbIE
CO chneuu(puKod TEeOMETpUU U HEOOXOIMMBbIE I JXKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXXHOCTh M3YyYHUTh T€OMETpHIO Ooiee
r1yOOKO, €Clii B JajdbHEWIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B NPOPECCUOHATBHON ACSITETbHOCTH.

JlocTikeHHe 1eTM  OCBOCHHS TMPOrpaMMbl  00ECIeUMBAETCS pPEelIeHUEM
COOTBETCTBYIOIIMX 3anad. [IpHOpUTETHBIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sIBISIOTCA:

e (opMUpOBaHHE TPEICTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJBTYpPbI U OCO3HaHHE €€ B3aUMOCBS3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHe MpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK O BOKHEHIINX MAaTEeMAaTHUYECKUX MOJIEINAX, TO3BOJSIONIMX OMUCHIBATH
Y U3y4aTh Pa3HbIC SBICHUS OKPYXKAIOIIETO MHPA,

e (opmupoBaHue yMEHHS pacmo3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHPE MHOTOTPAHHHUKH U TeJia BpalleHus;

e OBJAJICHHE METOJAMH PEIICHMs 3a/lady Ha MOCTPOCHHUS Ha M300pa)KEHUsX
IPOCTPAHCTBEHHBIX (PUTYD;

e (dopMHUpOBaHME YMEHHUS OMNEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOTPAaHHHUKAX U TeJaX BPAIEHUs U UX OCHOBHBIMU CBONCTBAMU;

e OBJAQJCHHE  AJITOPUTMAMHU  pEHICHUS  OCHOBHBIX  THUIOB  3ajiay,
dbopMupoBaHHE yYMEHHS MPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHbIC
paccyXIeHUsT B XOJ€ PEUICHHs CTEPEOMETPUYECKMX 3aJad W 3a7ad C
MPAaKTHYECKUM COJIEpIKaHUEM,



e pa3BUTHE WHTEJUIEKTY AJIbHBIX 1 TBOPYECKUX CHOCOOHOCTEM
oOydaromuxcs, I03HABaTEIbHOM  AKTUBHOCTH,  MCCJIEI0BATEIbCKUX
yYMEHUH, KpUTUYHOCTU MBIILICHUS;

e (popmupoBaHue (GyHKIIMOHATBHOMN rPaMOTHOCTH, pEIEeBaHTHOU
FEOMETPUN: YMEHHE paclo3HaBaTh MPOSBICHUS TEOMETPUUYECKHUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B PpEaJbHBIX IKU3HEHHBIX
CUTYyallUsIX U TPU H3YYCHUH APYIHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMyIupoBaTh HX Ha A3BIKE
T€OMETPUHU U CO3AaBaTh FT€OMETPUUYECKHE MOJIENH, IPUMEHSATh OCBOCHHBIN
F€OMETPUYECKUN anmapar Uil PELICHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHUBATH ITIOJYYEHHBIE PE3YJIbTaThI.

OTAMYUTENHEHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISETCS BKIIOUEHHUE B KypC
CTEPEOMETPUU B Hayajle €ro M3y4YeHHs 3ajJad, penlaeMblx Ha YypOBHE
MHTYWTUBHOTO MO3HAHUS, M ONpeAeNEHHBIM 00pa3oM opraHu3zoBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMUECKOTO U IPOCTPAaHCTBEHHOI'O
MBILIJIEHUS, CTUMYJIUPYET MPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JanbHEeNIIeMy U3YUYEHUIO MTPEAMETA.

[Ipeanourenue oTHAETCA HArJIAJHO-KOHCTPYKTUBHOMY METOY OOy4YEeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEKT B CBOEH OCHOBE UYBCTBEHHOCTh IIPEIMETHO-
IPAKTUYECKON JAESITEIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHUN Yy
yYalllMXxcsi B Kypce CTEpPEOMETpPUU MPOBOAMUTCS 3a CUET pelleHus 3aj]ad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX O0Opa3oB M  3aJady Ha  ONEpPUPOBAHUE
IpPOCTPaHCTBEHHbIMU oOpazamu. Co3naHue oOpa3a NPOBOJUTCS € ONOPOM Ha
HarjasgHOCTh, a OINEepUpPOBaHME O0pa3oM — B YCIOBUSX OTBIEYEHUS OT
HaIJIATHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOJIHOIO COACPKAHUS.

OcHoBHBIE cofepaTenbHble TUHUM Kypca «I'eomerpun» B 10-11 kiaccax:
«MHuororpanHukn», «lIpsMple U IIIOCKOCTH B IIPOCTPAHCTBE», «Tena BpalieHus»,
«BEeKTOpBI 1 KOOPAUHATHI B MIPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacupenensercs He TOJIBKO II0 COJEp)KAaTeNIbHBIM JIMHHMSAM, HO W IO T0JaM
0o0y4eHusl Ha YPOBHE CpeHEro oOLIero oopa3oBaHus.

Conepxxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTam
OCBOEHHUS paboueil mporpamMmbl, paclpeneia€HHbIM 10 rojamM oOyd4eHus,
CTPYKTYpUPOBaHO TakuM o00Opa3oM, 4YTOObl OBJAJCHHE T'€OMETPUUECKUMU
HNOHATUSAMU U HAaBBIKAMM OCYLIECTBIISUIOCH ITOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJII0/ICHUEM TPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
oOIIyI0 CUCTEMY T€OMETPUYECKHX MPE/ICTABICHUN OOy4aroluIuxcs, pacliupss u
yriy0ssis €€, o0pa3ysi IPOYHbIE MHOKECTBEHHBIE CBSA3H.



MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenmue reomerpun orBogutcs 2 yaca B Henenro B 10 kiacce u 1 yac B
Heaemo B 11 kmacce, Bcero 3a nBa rojga ooydenus - 102 yaeOHbIX yaca.



COJEPXAHME YYEBHOI'O KYPCA

11 KJIACC

TeJsia BpaleHus

Hunuaapuyeckas IIOBEPXHOCTH, obOpazyrorue UWJIMHIPUYECKON
MOBEPXHOCTH, OCh LWJIWHAPUYECKOW TMOBEPXHOCTU. LlMnuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zyrolias MU OCh; IUIOMIaAh OOKOBOM M TOJHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yroIne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTU. KoHyc: OcHOBaHME U BepIIrHa, 00pa3yroias
U OCh; IUIONMIQJb OOKOBOM W TOJHONW TIOBEPXHOCTU. YCEUEHHBIM KOHYC!
0o0pa3yroliye U BbICOTa; OCHOBAHUS U OOKOBast MIOBEPXHOCTb.

Cdepa u map: ueHtp, pamuyc, ITUaMeTp; IJIOLIAAb MOBEPXHOCTH C]EepHl.
B3auMHoe pacnionokenue chepsl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe;
JI0IA1b CEephI.

N306paskeHne Tea BpallleHus Ha MI0CKOCTH. Pa3BépTka LUIMHApPA U KOHYCA.

KomOunanuu Ten BpalieHMs U MHOTOTPAHHUKOB. MHOTIOTpaHHUK,
OMHCaHHBIA OKOJIO cdepwl; chepa, BNHCAHHAST B MHOTOTPAHHUK, WIH TEJO
BpalICHUS.

[Tonsarue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
NpsSIMOYTOJLHOTO Tapajuiesenunena u ciueacteus u3 He€. OO0bEM MWIMHApPA,
konyca. O0BEM mapa u miomaas chepol.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHHUS MEXKIY ILIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOJIOOHBIX TEl.

Ceuenust mwmHApa (MapayieIbHO W MEPICHIUKYJISIPHO OCH), CCUCHHS
KOHyca (MmapajuieIbHOC OCHOBAaHHIO M IPOXOJAIICEe UYepe3 BEPIIMHY), CCUCHHUS
mapa.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bekrtop Ha miiockoct U B pocTpaHcTBe. CII0XKEHNE U BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMIUIAaHAPHBIM
BekTopaMm. IlpaBuno mapamienenunena. Peimienwe 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM TMpaBUJ JEUCTBUUA C BekTopamu. [IpsiMmoyrosibHas cucrema
KoopauHat B npoctpaHcTBe. Koopamnater BekTopa. IIpocreimme 3amaun B
KOOpAMHATaxX. YToil Mexay Bekropamu. CKalISpHOE NPOW3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay MpSIMbIMU U TUIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBIM
METOJ] IPU PEIICHUHN T€OMETPUUECKUX 3a]1ay.



IIVIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TpeaMeTa
«MaremaTuka» XxapakTepu3yrTCs:

I'paknanckoe BocmuTaHme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpOIeAyp TpakIaHCKOTO oOmiecTBa (BBIOOPBI, OMPOCHI W TIP.), YMEHHEM
B3aHMOJICMCTBOBAaTh C COLUUAJIBHBIMA HMHCTUTYTAMU B COOTBETCTBUH C MX
GYyHKUIMUSAMHA 1 Ha3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHUE!

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaXAaHCKOU UJICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAILIEMY POCCHMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JIOCTUAKECHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUIMCKOM MAaTE€MAaTUYECKOW IIKOJIbI,
K HCIOJNBb30BAHUIO 3THUX JOCTHIXKEHUW B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa,;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAYKU U 1€ TEIbHOCTBIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIJIa B OCTPOECHUE YCTONYMBOTO OYYyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE!

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUYAS ICTETHKY MATEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3az1ad4, peLICHUH, pacCykJIeHUH;
BOCIPUMMYHUBOCTHIO K MATEMaTUYECKHUM acCIleKTaM pa3MyHbIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE!

c(hOPMHUPOBAHHOCTHIO YMEHHS MPUMEHATH MaTEeMaTHYECKHUE 3HAHUS B
MHTEpecax 370pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0pOBBIO (3710pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEIKUM 3aHATUN U

OT/bIXA, peryJisipHas busnueckas AKTHUBHOCTb); bu3nyecKoro
COBEPLIEHCTBOBAHUS, npu 3AHATHUAX CIIOPTUBHO-0310POBUTEIBHOMN
NEATEIBHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHUEM IICHHOCTH TPYIOJIOOHS; MHTEPECOM K
pa3auuHbiM  chepaM  MPOPECCHOHAIBHON  JEATCIBHOCTH, CBS3aHHBIM  C
MaTeMAaTHKOW M €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymymeit mpodeccun W pealn30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBHI,



TOTOBHOCTBIO M CHOCOOHOCTHIO K  MareMaTUYecKOMy OO0pa3oBaHUI0 U
caM000pa30BaHUI0 Ha TMPOTSIKEHUU BCEHW >KU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

JKOJIOTrHYeCKOe BOCIIUTAHME!

c(OpPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphl, TOHMUMAHHEM BIIHSHUS
COIMAJIbHO-D)KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBbHON
Cpenbl, OCO3HAaHHMEM TJIOOATBHOIO XapakTepa HJKOJOIMYECKUX MpoOlJeMm;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUUYECKHMX 3HAHUM ISl pEIIeHUs 3a/1ad B
00JIacTH  OKpYXarolleil cpelapl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUUN JIJI1 OKPYKAIOLIEH CPEBI.

LleHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH M  OOIIECTBEHHOM  MPAKTUKH, TMOHHUMaHUEM
MaTEMaTUYECKONH HayKh Kak cdepbl UYeTOBEYECKOW ACSITEIBHOCTH, JTaroB €
pPa3sBUTUS M 3HAYMMOCTH JUIl PAa3BUTUS LUBWIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEIACTBOM MO3HAaHUS MHUPA,;
TOTOBHOCTBIO OCYUIECTBIIATh NPOEKTHYK) U HCCIEIOBATEIBCKYIO0 JEATEIBHOCTD
VH/INBUTyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOrpaMMbl y4eOHOro IpeameTa
«MaremaTuka» XapaKTepU3yHTCS OBJIaZICHUEM YHUBEPCATIbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelcmsusiMu, YHUBEPCANIbHbIMU PeCYNAMUBHBIMU OCUCTBUIMU.

1)  Vuusepcanvuvie  noznasamenvhvie  Oelicmsus,  obecneuusaom
Gopmuposanue 6a306vix KOSHUMUBHLIX Npoyeccos ooyuarowmuxcs (oceoenue
Memo008  NO3HAHUS — OKpydcarwe2o  Mupa,  NpuUMeHeHUue  J02UYEeCKUX,
UCCNIe0068aMeNbCKUX ONepayull, yMeHull pabomams ¢ ungpopmayueil).

ba3oBble jornyeckue aeiicTBUSA:

e BBIABJISITH U XapAaKTEPU30BATh CYIIECTBEHHbBIC MPU3HAKU MaTEMaTHYECKUX
O0OBEKTOB, TOHATHI, OTHOIICHHH MEXIy MOHATUIMH, (POpMyIUpOBaTh
ONpEe/CNICHUs]  TOHSATUM; yCTaHABIMBATh CYIICCTBEHHBIA  IPHU3HAK
KJlaccu(UKaMM, OCHOBaHUA JUIsl O0O0OOUIEHUS M CpPAaBHEHHs, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYJIHPOBATH U  NPEOOPa3OBBIBATh  CYXKJICHHS:
YTBEPJAUTEIbHBIE W OTpHULIATENIbHBIC, €JUHUYHBIC, YaCTHBIC W OOIIHUE;
YCJIOBHBIE;

e BBISABIATH  MAaTEMATHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpoTHBOpeUrs B (aKkTaxX, MJaHHBIX, HAOIIONCHHUSAX M YTBEPKICHUSAX;



npeajiaraTb ~ KPUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JIeNaTh BBIBOABI C HCIIOJIb30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIOUCHUHN 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATETLHO JI0KA3aTehCTBA MaTEMaTHIECKUX
yTBEep)KIeHHI (IIPSIMbIE M OT MPOTUBHOTO), BHICTPAMBATh apryMEHTAIIMIO,
NPUBOJNUTH TPUMEPBI M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBECHHBIC
CYXXJICHUS Y BBIBOJIBI,

e BBIOMpaTh CrOCO0 pemeHus y4eOHOH 3amaun (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpaATh Haubonee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSITEIILHO BBIICJICHHBIX KPUTECPHEB).

Bba3oBble uccienoBarenbckme 1eiicCTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK MCCJIEAOBATEIbCKUI MHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  TUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIILHO CTUTAaHHPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
o0beKTa, SIBICHHS, TIPOIECCa, BBISBICHUIO 3aBHCHUMOCTEH MEXIy
00BbeKTaMH, SIBJICHUSIMU, POIECCAMU;

e CaMOCTOSITENIbHO (OPMYIUPOBATH OOOOIIEHHUS U BBIBOJBI MO pe3yjIbTaTaM
IPOBENEHHOTO HAOIOJEHUS, UCCIEAOBaHUs, OLICHUBATh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TPOTHO3UPOBATH BO3MOKHOE pPa3BUTHUE TMPOIIeCcCca, a TAaKKe BBIIBUTATh
MPEANOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pabora ¢ nnpopmanueii:

e BBIABIATH NeunuThl HHGOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJISI OTBETA Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BbIOMpaTh UWH(DOpPMAIMIO U3  UCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUIOB M (OPM MIPEACTABICHHUS,

e CTPYKTYypUPOBaTh MH(GOPMAIHIO, TIPEICTABIATh €€ B Pa3TUIHBIX (HOpMaXx,
WUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIH 1o CaMOCTOATEIBHO
c(hOpMyYTUPOBAHHBIM KPUTEPHSIM.

2) VHnusepcanvhvle KOMMYHUKAGMUGHbBlE  Oelicmeus, 00ecnedusarm

cPOpMUPOBAHHOCNL COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.

OO0menue:



BOCIpUHUMATh U  (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3pPEHHsI B YCTHBIX M NUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3a1a4i, KOMMEHTHPOBATh MOJyYEHHBIN pPE3yIbTarT;

B X0/ OOCYKJEHHs 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOIeMbl, perraeMoi 3aJjauu, BEICKA3bIBaTh UJCH, HAIICJICHHBIEC HA TIOUCK
pELIEHUs]; COMOCTABJIATH CBOM CYXKIECHHS C CYXICHUSMH JpPYyrUX
YYaCTHUKOB JHayora, OOHapy>KMBaTh pa3IiMuM€ U CXOJCTBO IMO3HIIMM; B
KOppEKTHOU popme popMyIrpoBaTh pa3HOTIACHUS, CBOU BO3PAKEHUS;
IPEACTABIATh  PE3yJbTaTbl  pELICHMs  3a7a4yd,  OKCIEPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOSATENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPEe3eHTAIMN 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBo:

3)

NMOHMUMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIMBUyaIbHON pabOThI MpU PEIICHUH YUYeOHBIX 3a/1ay; IPUHUMATH 11ETh
COBMECTHOH JESATENbHOCTH, IUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboTHI, pacTpeAeNaTh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJbTatr paboThl; 0000IaTh MHEHUS HECKOJIBKHX JTFOJIEH;
y4acTBOBAaTh B ITPYMITOBEIX (popmax paboThl (00CYk)aeHHS, 0OMEH MHEHUH,
«MO3rOBBIC IITYPMBI» K HHBIC); BBIMOJHATH CBOIO YacTh pabOThI U
KOOPJIMHUPOBaTh CBOM JICUCTBHSI C JPYTUMH 4iIE€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOICHUCTBUSI.

YHueepcanvhvie  pecynamueHbvle Oeticmauis, obecneuusaiom

Gdopmuposarue cCMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITH TUIAH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 perieHus
C YU4ETOM MMEIONTUXCSI PeCYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ yIETOM HOBOM
uHpopManmu.

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMM II03HABATEJIbHOM peduiekcuu Kak OCO3HaHUs
COBEPIIAEMBIX JCHCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB,
BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJII TMpolecca |
pe3yabTaTa peleHns MaTeMaTUYECKOM 3aJ1a4uH;

NpPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPHU PEIICHUU
3a7a4d, BHOCUTHh KOPPEKTHBBI B JI€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JaHHBIX, HAMJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa I€JIM U YCIOBUSIM, OOBICHSITH
IIPUYUHBI JTOCTIKEHUS WIM HENOCTWKECHHUSA DPE3YIbTAaTOB IEATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI
11 KIIACC

OnepupoBaTh MOHATUSIMU: ITWIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrolue
UWIAHAPUYECKON  MOBEPXHOCTH; UWIAHJD; KOHMYECKass  MOBEPXHOCTb,
00pa3yronme KOHNIECKOH MOBEPXHOCTH, KOHYC; chepruecKast IOBEPXHOCTb.

Pacmo3naBath Tena BpamieHus (HIUHAP, KOHYC, cdepa U map).

OOBSACHITH CITIOCOOBI TTOJTYUEHUSI TEJT BPAILICHHUS.

KnaccudunupoBaTh B3auMHOE pacionokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU. IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BhICOTA
CErMEHTa; MIAPOBOW CJIOM, OCHOBAHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Beruucnare  o0b€MBI M IUIOMIAAM  TOBEPXHOCTEW TeJ  BpallleHUS,
TEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYII.

OnepupoBaTh TMOHATHSAMH. MHOTOTPAHHUK, BIHCAaHHBIA B cdepy u
OTNMCAaHHBIA OKOJO cdepsl; cdepa, BIHUCAHHAS B MHOTOTPAHHHK WX TEJO
BpAIICHUS.

Beruucnarh COOTHOIIGHUSI MEXKIY IUIOMIAISIMU MOBEPXHOCTEH U O0OBEMaMU
IMOJOOHEBIX TEII.

N3ob6paxkatp m3ydaeMple (UTYpBl OT PYKH M C NPUMEHEHHEM IIPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BoinosiHaTh (BBIHOCHBIE) IIIOCKUE YEPTEIKU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX
buryp: Buj CBEpXy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BpaIllCHUSI.

W3Bnekats, WHTEPIPETUPOBATH U MpeoOpa3oBhIBaTh WHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypax, MPEeJACTAaBICHHYIO Ha 4epTekax U
PUCYHKaX.

OnepupoBaTh NOHSATUEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHHS BEKTOPOB, BBIUUTAHUA BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCIIO, OOBSICHATH, KAKUMU CBOMCTBAMH OHU 00JIaIatOT.

[IpuMeHATH paBUIIO MapasIeIeHUIcaa.

OnepupoBaTh MOHATUSAMU: IE€KAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPa, YIOJ MEXKIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.



Haxogute cymMMy BEKTOPOB M IPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IIPOM3BEICHUE, paCKIa[bplBaTh BEKTOp II0 JBYM
HEKOJUJIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensiTe TeomeTpuyeckue (aKTbl Uil PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MpEeANoaraloluX HECKOIbKO [IAr0oB PELICHMS], €CIIU YCIOBHS IPUMEHEHUS
3a/laHbl B IBHOM (hopme.

Pemare mpocreiimne reoMeTpUYECKUE 3a1a4d Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemwarp 3amauym Ha OKA3aTeNbCTBO MATEMATHMYECKUX OTHOLICHUH U
HaXO0KJIEHUE F€OMETPUUECKUX BEIMUYMH 110 00pa3laM Wik aJlrOpuTMaM, IpUMEHss
W3BECTHBIE METOBI P PELIEHNH CTAHAAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IprMeHATs MpOCTEHIINE NOpPOrpaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTh NpHUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE U
YKU3HHM, PaCIIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IppMEHATh MONMYYECHHBIE 3HAHHUS HA MPAKTUKE. aHAJIU3UPOBATH DPEAIbHBIC
CUTyallun W TPUMEHATh HW3YYCHHBIC IIOHATHS B MPOLECCE IOHUCKA PEIICHUS
MaTeMaTuyecku CcGOPMYJIUPOBAHHON MPOOJIEMbl, MOJAEIUPOBATh pEajbHbIC
CUTyallUM Ha S3bIKE T[EOMETPHM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
IIPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJIUYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

YACOB 110 ITPOTPAMME

11 KJIACC
KoanuecTBo yacon DJIeKTPOHHbIE
Ne| HawmmeHoBanmue (udpoBbIe)
n/ | pa3uesioB M TeM K I
n | moorpamsest Beero OH;pO.HbeI pagTuquKu 06pa3oBaTETbHbIC
€ padoThl € padoThI pecypebi
bu6mmoreka [IOK
1 Tena Bpaienus 12 https://m.edsoo.ru/1c209e3
7
bu6mmoreka [IOK
2 OO0BEMEBI TET ) 1 https.//m.edsoo.ru/1c209e3
7
BexTops! u bubnuorexa LIOK
3 KOOpJMHATHI B 10 1 https://m.edsoo.ru/1c209e3
HPOCTPAHCTBE 7
IToBTOpEHUE,
060 6H_IIZIHI/IG bu6mmoreka [IOK
4 ’ 7 1 https.//m.edso0.ru/1c209e3
CHCTEMaTH3aIus -
3HaHUH -
OBILEE KOJIMYECTBO
- 34 3 0



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

IHOYPOYHOE INTAHUPOBAHMUE

11 KJIACC
No KosauuecTBo yacon Jlata DJIEeKTPOHHbBIE
n/ | Tema ypoka Kontpojibu IpakTHyeck H3yHCH midposbie
- Bcero st o0pa3oBaTejibHbIE
ble padoThI ue padoTbl pecypeb
Coepa 1 g vy bmiorexa 110K
1 https://m.edsoo.ru/0341bc
IJIOIA/Ib TIOBEPXHOCTHU b
cdepbl T
BzaumHoe pacnionoxxenue
cdepsl U MI0CKOCTH,; bubmorexa OK
1 https://m.edsoo.ru/bed12a4
KacaTeJbHas MI0CKOCTh K 3
cdepe; miomanb chepsl -
N3o6paxenue chepsl, bubnmnoreka [JOK
1iapa Ha IJI0CKOCTH. 1 https://m.edsoo.ru/bc15f 7f
Ceuenus 1apa 2
unuHapudeckas
MTOBEPXHOCTb,
oOpa3zyrolue bubmmoreka [JOK
IUAJTMHIPUYECKON 1 https://m.edsoo.ru/6054b8
MOBEPXHOCTH, OCh cl
LWIHHAPUYECKON
MMOBEPXHOCTHU
unuuap: oCHOBaHUS U bubmmoreka [JOK
OOKOBasi TOBEPXHOCT, 1 https.//m.edsoo.ru/188f621
o0pa3yroIas 1 och; 6



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

IIoIaas OOKOBOH 1
MOJTHOM TOBEPXHOCTHU

N3obpakenne nuimuHapa
Ha IJI0CKOCTH. Pa3BépTka

mwinHapa. CeueHus bubmmnoreka [IOK
6 UITHH/PA (TUIOCKOCTEIO, https://m.edsoo.ru/016e25e
napauIeIbHON W b
NEPIEeHINKYIIPHONU OCH
UINH/IPA)
Konnueckas moBEpXHOCTS,
oOpa3yrolne KOHU4eCKOn bubnmoreka [JOK
7 MOBEPXHOCTH, OCh U https://m.edsoo.ru/c94ba09
BEpILMHA KOHUYECKON b
MMOBEPXHOCTHU
Konyc: ocHoBaHue u
BepIIIMHA, 00pa3yromias u bubmorexa HOK
8 . https://m.edsoo.ru/897dd3
OCb; IJIOIIAAb OOKOBOM U b2
MOJTHOM MOBEPXHOCTH
VY ceu€HHBI KOHYC:
o0Opa3syroiue 1 BBICOTa,; bubmorexa HOK
9 https://m.edsoo.ru/1468ba
OCHOBaHUs U OOKOBast b3
MOBEPXHOCTh
N3006paxeHnune koHyca Ha
mockocTH. Pazéprka
koHyca. CeueHHs KoHyca bubmorexa HOK
10 https://m.edsoo.ru/Obdelbe
(mIocKOCThIO, 8
napasuieIbHOU

OCHOBAaHUIO, U



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8

IJIOCKOCTBIO, MPOXOSIIEH
4yepe3 BEPIIHHY)

KomOunamms ten bubmuoreka [JOK
11 BpaILCHUS U https://m.edsoo.ru/3cef10e
MHOTOIPaHHUKOB 5
MHororpasHuk,
OIMMCAHHBIA OKOJIO CEpHI; bu6muoteka [HOK
12 | cdepa, BiucanHas B https://m.edsoo.ru/0b1361
MHOTOTPaHHHK WM B TEJIO 58
BpAaIICHUS
ITonsitue 06 00BEME. bubnuoteka [JOK
13 OcHOBHbIE CBOMCTBa https:.//m.edsoo.ru/26a03fb
00BEMOB Te 7
bubnuoreka [JOK
14 O06bEM mMHIpa, KOHYCa https.//m.edsoo.ru/5513d8
7b
OO0BéM 1mIapa ¥ mIomaIh bubmmorexa LOK
15 https.//m.edsoo.ru/d189bd
chepsl @
Ilogo0OHbIe Tena B
MIPOCTPAHCTBE.
COOTHOIIICHUS MEXTY bubmmorexa [IOK
16 https.//m.edsoo.ru/810cf1e
TUTOIIAIIMU b
MOBEpXHOCTEH, 00BEMaMHU -
MOAOOHBIX T
KonTponbhas pabota no bubnmoreka [JOK
17 temaMm "Tema BpameHus” u https.//m.edsoo.ru/4a33a8a
"O06beMbI TEN" b



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/4a33a8ab

Bekrtop Ha mmockocTy U B

but6mmoreka [{OK

18 https://m.edsoo.ru/5caefcl
MPOCTPAHCTBE b
bubmmorexa [IOK
CrnosxeHue 1 BIYUTAHUE
19 https.//m.edsoo.ru/23f4f08
BEKTOPOB 9
bubnuoreka [JOK
YMHOKEHHUE BEeKTOpa Ha
20 https://m.edsoo.ru/dee379e
YHUCIIO
b
Pa3noxxeHue BekTopa 1o
. bubmmoreka [JOK
TpEM HEKOMIUTAHAPHBIM
21 https://m.edsoo.ru/a28fd74
BekTopaM. IIpasuio e
napaJuieNenuresa -
Pemenue 3amay,
bu6mmoreka [IOK
CBSI3aHHBIX C
22 https://m.edsoo.ru/5a8279
MPUMEHEHHUEM TTPABUII 00
JEHUCTBUN C BEKTOPAMHU _
KoopanHatHo-BEKTOPHBIH bubnuorexa [JOK
23 METOJ| IIPY PELLIEHUHN https://m.edsoo.ru/d3alfe3
F€OMETPUUYECKHX 3a/1a4 0
[IpsimoyronbHas cuctema
KOOpAHMHAT B
bubmmorexa [IOK
POCTPAHCTBE.
24 https://m.edsoo.ru/48db70
Koopaunats! BekTOpa. 58
[Ipocreiimme 3agauu B -
KOOpJMHATAX
Yron Mexay BEKTOpaMH. bubmuoreka [JOK
25 CkansipHO€ IpOM3BEIEHUE https://m.edsoo.ru/725¢effc
4

BEKTOPOB



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4

Bpluucienue yrioB Mexuay

but6mmoreka [{OK

26 https.//m.edsoo.ru/8efbe78
MPSIMBIMH U TUTOCKOCTSIMH o
KonTponbHas padbota no
" bubmmoreka [JOK
TeMe " BeKTOpHI U
27 https.//m.edsoo.ru/77c22fc
KOOP/IMHATHI B 5
MpoCTpaHcTBE" -
[ToBTOpeHue, 06001EeHE
W CHCTEMaTH3allNsl 3HAHUH. bubmuoreka [JOK
28 | OcHoBHBIE QUTYDHI, https://m.edsoo.ru/1780ba
(aKThl, TEOPEMBI Kypca 5d
TUTAHUMETPHH
[ToBTOpenue, 06001mEeHNE
M CUCTEMAaTH3aIus 3HaAHUH. bubnuoreka [JOK
29 | OcHoBHBIE QUTYPHI, https://m.edsoo.ru/078cd1
(baKTel, TEOPEMEI Kypca 84
TUTAHUMETPHH
[ToBTOpeHue, 06001IEeHNE
. bubnuoreka [JOK
Y CUCTEMATHU3aLHsl 3HAHUIA.
30 https.//m.edsoo.ru/7491efe
3agauu TUIAaHUMETPUH U 0
METOJIbI X PEIICHUS B
[ToBTOpeHue, 06001EeHNE
. bubmuoreka [JOK
Y CUCTEMATHU3aLHs 3HAHUIA.
31 https://m.edsoo.ru/4dffda9
3amauu TIaHUMETPHUH U -
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBHOM ITIPOTPAMM

11 KIIACC

Kon

NpoBepsieMor
0 pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero oopa3oBaHus

6 I'eomerpust
OmnepupoBaTh MOHATHIMHA: IUJIHHIPAYECKAss TTOBEPXHOCTh, 00pa3yIoIne
61 HWINHAPUYECKOM IMOBEPXHOCTH, LMIMHIP, KOHMYECKas MOBEPXHOCTD,
' oOpasylolmye  KOHMYECKON  MOBEpPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (LHIMHID, KOHYC, chepa u map)
6.3 OOBACHATH cIOCOOBI MOYYESHHUS TeJl BpaLleHUs
6.4 KiaccuduiupoBarh B3auMHOE paciofioKeHUE Cephl U TUIOCKOCTH
OmnepupoBaTh MOHATUAMHU. IIAPOBOM CETMEHT, OCHOBaHME CEIMEHTAa,
6.5 BBICOTA CEIMEHTA, IIAapOBOH CJIOH, OCHOBAHHE IIAPOBOTO CJOS, BBICOTA
IIaPOBOTO CJI0s, IIAPOBOH CEKTOP
66 Bbruncnare 00bEMBI M IUIOIIAAM  TOBEPXHOCTEH TeJ  BpallleHHs,
' Te€OMETPUUECKUX TeJl C MPUMEHEHHEM (HOopMYJT
OmnepupoBaTh MOHATHUAMHU. MHOTOTPaHHMK, BIIMCAaHHBIM B cdepy u
6.7 OTHMCaHHBIA 0KOJI0 cephl, cdepa, BMHCaHHAS B MHOTOTPAHHHUK WIIH TEJIO
BpaICHUS
65 BblUMCIATE  COOTHOIIGHUS MEXIY IUIOMIAJSMH  IOBEPXHOCTEH U
' 00BEMaMU ITOTOOHBIX TEN
6.9 N300paxaTts u3ydyaeMble GUTypbl OT PyKH U C NPUMEHEHHEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbimonHsTE  (BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PHCYHKOB MPOCTBIX
6.10 00BEMHBIX (Uryp: BUA CBepXy, COOKY, CHHU3Y; CTPOUTH CEUYEHHUS Tell
BpallCHUS
W3BnekaTb, HMHTEPHOPETUPOBATh U MpeoOpa3oBbIBaTh HH(OPMAIMIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, NpPEICTaBICHHYIO Ha

yepTekax U pUCyHKax




6.12

[IpumensTs reomeTpuyeckue (axkTbl UIsI PELICHUS CTEPEOMETPUUYECKUX
3a1a4, IPEANONAralluX HECKOIBbKO IIAaroB pELICHHs, €CIH YCIOBHA

IMPUMCHCHUA 3a/1aHbI B SIBHOI (bopMe

6.13

OnepupoBatrh OHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BrimonaaTs I[GP'ICTBPISI CJIOKCHHUA BCKTOPOB, BBIYHUTAHHSA BCKTOPOB U
YMHOKCHHA BCKTOPAa Ha YHCIIO, O6T>${CHSITL, KakMMH CBOMCTBAMHM OHH

o0JagaoT

6.15

HpI/IMeHHTB IMpaBUJIO IMapaJuICIICIIUIICIa ITPHU CJI0KCHUH BEKTOPOB

6.16

OHCpI/IpOBaTB IMOHATHAMU:. JCKAPTOBBI KOOpAMHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, pPaBC€HCTBO BCKTOPOB, KOOPAWHATHBI BEKTOpPA,
yroma MCKOY BCKTOpaMH, CKaJIApHOC MMPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHLBIC BEKTOPLL

6.17

Haxomuts cymMmMy BEKTOpPOB M INPOU3BEACHHME BEKTOpAa Ha YHUCIO, Yroil
MEXJly BEKTOpaMH, CKaJspHOE IIPOU3BENCHUE, PACKIaAbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aI[aBaTB IIIOCKOCTb YPABHCHHUECM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pematsn HpOCTGﬁH.IPIC IrCOMCTPHUUCCKUC 3a/la4i Ha IIPUMCHCHHUC BCKTOPHO-

KOOPJMHATHOTO METO/Ia

6.20

Pematsn 3aJa4yyd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH U
HAaXOXIACHUC T'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM WK aJIropuTtMam,
IMPpUMCHAA HN3BCCTHBIC METO/bI npu peicHun CTaHJApPTHBIX

MaTeMaTHUYCCKUX 3a1a4

6.21

IIpuMeHATH mpocTedIIMe NPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBbI ITPHU PCIICHUN CTCPCOMCTPUICCKUX 3a/1a1

6.22

IIpuBOoauTE IIpUMEPBHI MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC U

JKU3HU, PACIIO3HABATDH MMPOABJICHUC 3dKOHOB TCOMETPHUU B UCKYCCTBC

6.23

IIpuMeHATH NOJlyYeHHBIE 3HAHMS HA IIPAKTUKE. aHAJIU3UPOBATH PEAIIbHBIE
CUTyallud M TPUMEHATb HU3YyYCHHBIC IIOHATUS B IIPOLECCE IOUCKA
pelIeHHst MaTeMaTHu4ecKu c(hOPMYITUPOBAHHOM MPOOIIEMBI, MOJETUPOBATh
pEaJIbHBIC CHTyallMM Ha S3bIKE T'€OMETPUH, HMCCIEAO0BAaTh IOCTPOCHHBIC
MOZEIIM C MWCIOJIb30BAHUEM TIE€OMETPUYECKUX IMOHATUH U TEOpEM,
anmapara anareOpel, pelmaTb IPAKTUYECKUE 3aJaud, CBS3aHHBIE C

HaxXOXKXIACHUCM I'COMCTPHUICCKUX BCINYNH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

11 KIIACC

Kox

IIpoBepsiemMblii 3JIeMeHT COIeP:KAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yrolue HUINHAPUIECKONH MOBEPXHOCTH, OCh
LWIMHAPUYECKOW MOBepXHOCTH. LlMauHap: ocHoBaHUS M OOKOBas MOBEPXHOCTD,

oOpasyromas 1 0Ch, TUIONIaAh OOKOBOW U MOJIHOW MTOBEPXHOCTH

6.2

Konnueckasi moBepxHOCTh, 00pa3yiolue KOHUMYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYECKOW mMoBepxHOCcTU. KOHyc: OCHOBaHHWE WM BepIIMHA, OOpasyroias U OcCh,
IUIOMIAlb OOKOBOM W TIONHOW IMOBEPXHOCTHU. YCEUEHHBIM KOHyC: oOpa3yroliue u

BBICOTA, OCHOBAHUS U OokoBas ITOBEPXHOCTH

6.3

Cdepa u map: nenrtp, paauyc, AMaMeTp, IJIOMAAb MOBEpXHOCTH ceprl. Bzaumuoe

pacnojoxxeHue ceprl U IMIOCKOCTH, KacaTeiabHas IJIOCKOCTh K cdepe, MIomaab

cepsl

6.4

N3o0paxenue Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka HMIMHIpa U KOHYCa

6.5

KomOuHanmu Tten BpalieHHss U MHOTOIPAaHHUKOB. MHOIOrpaHHUK, OIMCaHHBIN

okoJo cepsl, chepa, BiMcaHHas B MHOTOTPAHHUK, WIH TEJIO0 BPAICHUS

6.6

[Tonste 06 00BEMe. OcHOBHBIC CBOiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TapaijieNienumneaa u cieAcTBus u3 He€. O0bEM IIMIIMHIpA, KOHYCA.

O0BEM 1rapa u Twiomaas chepsl

6.7

HO,Z[O6HLIC TCJIa B IPOCTPAHCTBE. CooTtHomeHus MCXKAY IUIomaassMunu HOBerHOCTCﬁ,

00BEMaMHU ITOTOOHBIX TEN

6.8

CeueHus HUJIMHApa (HapaJIJIeJIBHO U TCPIICHAUKYIIAPHO OCI/I), CCUCHUA KOHYCa

(mapasieTbHOE OCHOBAHHIO U TMPOXO/IAIIEE Yepe3 BEPIINHY), CEUYCHHUS mapa

6.9

Bektop Ha miockoctd U B mpocTpaHcTBe. ClOXKEeHHE W BBIYUTAaHHE BEKTOPOB.
YMHOKeHHE BeKTOpa Ha uucio. PaznmoskeHue BekTopa Mo TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuio napannenenunena. Pemenne 3agad, CBA3aHHBIX ¢ MPUMEHEHUEM

IIpaBUJI IEUCTBUM C BEKTOPAMU

6.10

[IpsmoyronpHas cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
[Ipocreiimme 3agaun B KOOpAMHATax. YToJI MexAy BekropaMu. CkalsipHOe
IIPOU3BEJICHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY HPSIMBIMU U IUIOCKOCTSIMH.

KoopirnHaTHO-BEKTOPHBIN METOJI IPU PELICHUN T€OMETPUUECKUX 3a]1a4




ITPOBEPAEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHON
ITPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3yIbTaTaM OCBOCHHUS
NpoBepsieMor OCHOBHOI1 00pa30oBaTe/IbHON MPOrpaMMBbl Cpe/IHero 0d11ero
0 TpeOGoBaHUSs o0pa3oBaHust

Bnanenue meronamMm 10Ka3aTenbCTB, aNTOPUTMAaMU PEILICHUS 3a]ad,
ymMeHue (OpMyJIHpOBaTh U ONEPUPOBATH IOHATUSMU: OIPEAEICHUE,
aKCHOMa, Teopema, CIEACTBHE, CBOMCTBO, NIPHU3HAK, J0KA3aTEIbCTBO,
paBHOCWIIbHBIE ()OPMYIIHMPOBKH; MPUMEHATH MX; YMEHUE (HOpMyInupoBaTh
o0paTHOE U TPOTHUBOIOJIOKHOE YTBEPXKACHHUE, MPHUBOIUTH HMPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ] MAaTeMaTH4eCKOW WHAYKLHUY,
MPOBOJIUTh  JIOKA3aTEJbHBIE PACCYyX JACHUS IpU PEIICHUH  3ajad,
1 OLICHUBATh  JIOTMYECKYI0  IPaBUJIBHOCTb  PACCYKICHUW;  YMEHHE
ONEepUpPOBATh MOHATHSIMHU. MHOKECTBO, IMOJMHOXXECTBO, OIEpalUUd Haj
MHOXXECTBAMH; yMEHHUE MHCIOJIb30BaTh TEOPETUKO-MHOKECTBECHHBIN
amnmapar JUIsl ONMCAaHUs PEAbHBIX MPOLECCOB U SBJICHUM U MPU PELICHUH
3aJa4, B TOM 4YHCJIE€ W3 JAPYTrUX YYEOHBIX MPEIMETOB; YMEHHE
OTepupoOBaTh MOHATUSAMU: Tpad, CBSI3HBIA Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTb W ONHCHIBaTh rpadbl Pa3sTUIHBIMU

CHOCOGaMI/I; HUCIIOJIB30BAaTh l"paq)BI IIpyu pCHIICHUH 3a1a4

VYMeHue OInepupoBaTh MOHSATHSIMU: HATYPajJbHOE YHWCIIO, ILEJNOE YHUCIIO,
CTETIEHb C IIeNBIM MTOKa3aTeJeM, KOPeHb HAaTYPaJbHOM CTENEHH, CTEIICHb C
palMOHATIBLHBIM TI0Ka3aTeNIeM, CTEIEHb C JICHCTBUTEIBHBIM MTOKAa3aTeleM,
jgorapudM 4YMcia, CHUHYC, KOCHHYC M TAaHI'€HC INPOU3BOJIBHOTO YHCIIA,
OCTaTOK MO MOJYJII0, PAaIMOHATBHOE YHUCIIO, UPPAIHUOHATIBHOE YHUCIIO,
MHOXECTBAa HATYypaJbHbBIX, LENbIX, PAUOHAIBHBIX, JIEHCTBUTEIbHBIX
2 Yrced; yYMEHHE WCIOJNb30BaTh MPHU3HAKH JIEIMMOCTH, HAWMEHBIIHN
o0yt AeTUTeIh U HaUMEHblIee ooliee KpaTHOe, anropuT™ EBknuaa npu
pelleHNH 337a4; 3HAKOMCTBO C PA3JIMYHBIMUA MO3HIIMOHHBIMHA CHCTEMaMHU
CUMCIICHUS,  YMEHHME  BBIIONHATH  BBIUYMCIIEHHME  3HAYEHUH U
npeoOpa3oBaHMsl  BBIPAKEHHH CO  CTEMEHAMH W Jiorapudmamu,
npeoOpa3oBaHusl  IPOOHO-PAllMOHATBHBIX  BBIPAXKEHUIA; yMEHHE

ONEepUpPOBaTh  TMOHATUSAMHU:  TOCJIEIOBATEILHOCTh,  apudmeTnyeckas




MIPOTPECCHs, TEOMETpUYECKas IPOrpeccus, OCCKOHEYHO YOBIBAOIIAS
reoMeTpHuecKasi MpPorpeccus; yMEHHEe 3aJlaBaTh MOCIEI0BATEIBHOCTH, B
TOM YHCJIE C MOMOIIBI0 PEKYPPEHTHBIX (HOPMYI; YMEHHE ONEPHPOBATH
MOHSTUSMH: KOMILIEKCHOE YHWCIIO, CONPSHKEHHBIE KOMILUIEKCHBIE YHMCIa,
MOJIYJIb U apTyMEHT KOMIUICKCHOTO YHCIIa, (hopMa 3alMCh KOMIUICKCHBIX
yrcen (reoMeTpuuecKkasi, TPHrOHOMETPHYECKas U airedpanyeckas); yMeTh
MIPOU3BOIUTH APUPMETHUCCKHE ACHCTBHS C KOMIUICKCHBIMH YHUCIIAMHU,
MPUBOIUTH MPUMEPHI UCIIOIB30BaHUSI KOMIUIEKCHBIX YHCEN; ONIepUPOBAThH
MOHATHSAMH. MaTpuna 2X2 u 3X3, omnpeAcauTeNlb  MaTPHIIbI,

T COMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe OmnepupoBaTh MOHATUAMU. PALMOHAIBHBIC, HUPPALMOHAIBHEIC,
NOKa3aTeNbHbIE, CTENEHHbIE, JorapuMuyecKkue, TPUTOHOMETPUUECKUE
YpPaBHEHUsT W HEPABEHCTBA, HUX CHUCTEMbI; YMEHHE OIEpUpPOBATh
TOHSATHSIMH. TOXIIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHMM U HEPABEHCTB, PaBHOCWIBHOCTH
YPaBHEHWM, HEPaBEHCTB M CHUCTEM; YyMEHHE pEllaTb YpPaBHEHMS,
HEPABEHCTBA M CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX MPUEMOB; pPEIIATH
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBI C IApaMETpPOM; INPUMEHITh
YPAaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHHUS MATEMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HAyKU U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU. (YHKIHS, YETHOCTb (DYHKIUH,
NEPUOANYHOCTDh (YHKIMH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
¢yHKIMH, SKCTpeMyM (YHKIMH, HauOOJbIIee W HAMMEHBIIEe 3HAYCHUS
GYHKIIMM Ha MPOMEXYTKE, HempepbiBHAS (DYHKIIMS, aCUMOTOTHI rpaduka
¢yHKIMHU, TIepBas M BTOpasl MPOU3BOAHAS (PYHKIIUH, TEOMETPHUECKUI U
¢usznyeckuil CMBICII TPOM3BOAHOM, TMEpBOOOpaszHas, OIpeneaEHHbIN
UHTETpal; yMEHUE HAXOAWUTh AaCUMNTOTHI rpaduka (yHKIUU, yMEHHE
BBIYUCIIATh  IPOU3BOAHBIE CYMMBI, IPOM3BEIEHHUS, YAaCTHOIO H
KOMITO3UIIMH (DYHKIMH, HaXOIUTh ypaBHEHHE KacaTeIbHOM K rpaduky
GYHKIIMM, YMEHHE HaXOAWTh IMPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIUI,
YMEHHE HCIOJIb30BaTh TPOU3BOJHYIO [JIsi HUCCIEAOBAaHHUS (DYyHKIHA,
HaXOAWTh HauWOOJbIIME W HAUMEHbIINE 3HAYeHUS (QYHKIHM; CTPOUTH
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BAaHMEM arlmapaTa MaTeMaTHYeCKOTro
aHaju3a; MPUMEHATH MPOU3BOJHYI JUI HAXOXKICHHUS HAWIYYILIEro
pelieHrs B INPHUKIAJHBIX, B TOM YHCIIE COLUAIbHO-DKOHOMUYECKUX U

bu3MYecKuX 3a/avax; HaXOJWTh IIOMATH U 00bEMBI (UTY C ITOMOIIBIO




MHTErpajia, INpUBOJUTL NPUMEPHI MATCMATHYCCKOIO0 MOIACIHMPOBAHMUA C

noMoIbio AuddepeHnnanbHbIX YpaBHEHUH

YMeHue onepupoBath NOHATHAMHU: rpaduk GyHKIMU, OOpaTHAs QyHKIMS,
KOMIO3UIMS (QYHKIUHM, JuHEHHass (QYHKIMs, KBaApaTU4Has (QYHKLHS,
pauvoHanbHas (QYHKUMS, CTerneHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢GyHKIMM, OOpaTHblE TPUTOHOMETpUYECKUE (DYHKLMH, MOKa3zaTelbHas U
agorapupmuueckas (yHKIMH; YMEHHME CTPOUTb TpapUKH H3yUEHHbBIX
(GyHKIUE,  BBINOJNHATH  NpeoOpa3oBaHust  TpadukoB  (QyHKIHH,
UCIIONIb30BaTh IpaduKu Ul U3YUYEeHHUs MPOLECCOB U 3aBUCHUMOCTEH, NpU
pelIeHny 3aa4d U3 JPYruxX y4eOHBIX MPEeIMETOB U 3aJad U3 pealbHOU
KHU3HHM;, BBbIpaXaTh (QOpPMYyJIaMU 3aBUCHUMOCTH MEXAYy BEJTUYUHAMH;
UCTIONIB30BaTh CBOWCTBA W rpaduku (QpyHKIUI A7 penieHnus ypaBHEHUH,
HEpaBEHCTB M 3aJady C IapaMeTpaMH; H300pakaTh Ha KOOPJMHATHOU

IJIOCKOCTH MHOYKECTBA PELICHUN YPAaBHEHM, HEPABEHCTB M UX CUCTEM

YMeHue periaTh TEKCTOBBIC 3aJadd pa3HbIX THUIOB (B TOM 4YHCJIEC Ha
IPOLEHTHI, JOJIW U YacTH, HA JBUKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 3a7a4i U3 O0JACTH YNPAaBIICHUS JIUYHBIMU U CEMEHHBIMU
(dbuHAaHCAMHK); COCTABIATH BHIPAXKEHUS, YPABHCHMS, HEPABEHCTBA M MX
CHUCTEMBI IO YCJIOBHUIO 33Ja4, HMCCJIEAOBATH IMOJYYEHHOE PEIICHUE U
OIICHUBATh TPABJOINOAOOHOCTh PE3YIbTATOB, YMEHHE MOJEIHUPOBATH
peaJIbHBIE CHUTYyallMd HA SI3bIKE MATEMATHUKH; COCTAaBIATH BBIPAXKEHUS,
YpaBHEHMS, HEPABEHCTBA W WX CHCTEMbI MO YCIOBUIO 3aJa4H,
HCCIIEIOBATh TMOCTPOEHHBIE MOJIENIM C HCIOJb30BAaHHEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ybTaT

VYMeHHe onepupoBaTh MOHATHUAMH. CpeiHee aphu(pMeTHYecKoe, MeraHa,
HanOoJIbIlIee U HaMMEHbIIIEe 3HAYCHUS, pa3Max, JUCIIEPCUsi, CTAaHIapTHOE
OTKJIOHEHHE YHCJIOBOIO HAa0Opa, YMEHHE H3BIIEKaTh, HHTEPIPETUPOBATH
UH(POPMALIUIO, MPEJICTABICHHYIO B TaOJIMIIaX, HA AUarpaMmax, rpadukax,
OTPaXKAIOLIYI0 CBOMCTBA PEATbHBIX MPOIECCOB U SBICHHI; PEICTABIAT
UHPOPMALIMIO € TMOMOIIBIO TabMWI] M JAMarpamM; HCCJIeI0BaTh
CTaTHCTUYECKHE IaHHBIC, B TOM YHCIE C IPHUMEHEHHEeM TIpaduiecknx
METO/OB U AJIEKTPOHHBIX CPEJICTB; TpapUUECKH UCCIEI0BAaTh COBMECTHBIC

HaOJIO/IEHUS C TIOMOIIBIO TUarpaMM pacceMBaHUs U TMHEHHON perpeccuu

YMenue onepupoBaTh MNOHATHUAMM. CIYyYallHBIM ONBIT WU Clly4yalHOE

COOBITHE, BEPOATHOCTh CIY4aHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOATHOCTh C MHCIIOJNIB30BAHUEM Tpa@UuecKUX METOJO0B; NPUMEHAThH
(bopMysBl CIOXKEHHS M YMHOXEHHUS BepOSITHOCTEH, (hopMyny MOIHOM
BepoATHOCTH, hopmyiy bepHyim, koMOMHATOpHBIE (aKThl U (HOPMYIIHI;
OLICHUBATh BEPOSTHOCTH pEAJbHBIX COOBITHI; yMEHHE OIEepHUpOBAThH
NOHATUSAMM. Ciy4ailHass BENWYMHA, pacIlpeleseHHe BEpOSTHOCTEH,
MaTEMaTHUYECKOE OXKUAAHHUE, AMCIEPCUS M CTaHJAPTHOE OTKIOHEHHE
ClIy4alHOM  BENWYMHBI, QYHKIUM paclpeneieHuss U  IUIOTHOCTHU
PaBHOMEPHOTIO0, IT0KA3aTE€IbHOTO0 U HOPMAJIbHOTO PAaCIPEIEICHUN; yMEHHE
HCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacIpeieeHUI AJis pelieHus 3a1ad;
3HAaKOMCTBO C MOHATUSAMH. 3aKOH OOJIBLIMX YUCEI, METOIbl BEIOOPOUYHBIX
UCCJIEIOBAaHUM; yYMEHHE TMPUBOJUTH TPUMEPHI MPOSBIEHUS 3aKOHA
OONBIIMX 4YMCeN B MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSAX, YMEHHE
ONepUpPOBaTh MOHATUSMU. COUETAHHUE, NEPECTAaHOBKA, YHUCIO COYETaHHH,
YUCIO  MEpecTaHoBOK;, OuHOM  HblOTOHa, yMeHHEe  NPUMEHSTH
KOMOMHATOpHbIE (aKThl U PACCyKIEHUS JIJIs PELICHUs 3a/1a4; OLIEHUBATh
BEPOSITHOCTH PEaJbHBIX COOBITHI; COCTABIATh BEPOSTHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ypTaT

YMeHHne onepupoBaTh MOHATHAMM. TOYKA, MHOpsAMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yTJa, INIOCKUHA yIroJ, IBYyTrpaHHbIH
yroJj, TPEXTPaHHBIM yroj, CKPEIMBAIOIIMECS NPsAMbIE, IAPAJUIEIIBHOCTD U
NEePHEHANKYJSIPHOCTh TPSAMBIX U IIOCKOCTEH, Yrojl MEXIy HIpsIMbIMHU,
Yroja MEXIy IpsAMOM M IUIOCKOCTBIO, YIOJd MEXKAY IUIOCKOCTSMH,
paccTostHUE OT TOYKHM JI0 IJIOCKOCTH, PACCTOSHUE MEXIY NPSIMBIMHU,
paccTosiHuEe MEXAY IUIOCKOCTSMH; YMEHHE HMCIOJb30BaTh IPHU PEUICHUHU
3a/1a4 M3y4eHHbIE (PAKThl M TEOPEMbl TUIAHUMETPHUH; YMEHHE OIICHUBATh
pa3Mepsl OOBEKTOB OKPY’KAIOLIEr0 MHpa; CTPOUTh MaTeMaTHYECKHE
MOJIENIA C TOMOIIBI) T'€OMETPUYECKUX IOHATHUA M BEIWYWH, DPEIIaTh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3a1a4N
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YMeHue onepupoBaTh MOHATUSAMH. IUIOMAJL (GUTYpBI, 00BEM (GUTYPHI,
MHOTOTPaHHHK, TPaBHIbHBI MHOTOTPaHHHMK, CEYCHHWE MHOTOIPaHHUKA,
Ky0, mapamnenenumnen, Opu3Ma, OUpamuna, ¢urypa M MOBEPXHOCTb
BpallleHus], IWINHAP, KOHYC, map, cdepa, miomanb cdepsl, MIOmaab
NOBEPXHOCTH MUPAMUIBI, MPU3MBI, KOHYyCa, IMIUHIpa, 00bEM KyoOa,
IPSIMOYTOJIBHOTO Tapajulesenunea, HHPaMUAbl, MPU3MBI, IMIMHAPA,
KOHYycCa, Inapa, pa3BEépPTKa MOBEPXHOCTH, CEYCHHMS KOHycCa M IMJIMHJPA,

napami€iibHbI€ OCH HWJIM OCHOBAaHMIO, CCYCHHME IIIapa, IIJIOCKOCTD,




Kacaromasicss cepsl, IMIIMHApPA, KOHyCa, yMEHHE CTPOUTbh CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKH, (QUTYPBI U MOBEPXHOCTU
BpAILICHUS], X CEYEHUs, B TOM YHCJIE C TTOMOIIBIO AIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSITh CBOWCTBA T€OMETPUUYECKUX (PHUTYp, CAMOCTOSITENHHO
(bopMyIUPOBATh ONMPECICHHS N3yIaeMbIX (DUTYD, BBIIBUTATH TUHIIOTE3BI O
CBOMCTBaxX M MPHU3HAKAX TeOMETPUYECKUX (UTYyp, OOOCHOBBIBATH WIIU
OmpoBepraTh WX, YMEHHE TMPOBOAUTH Kiaccupukanui Guryp 1m0
pa3INyYHBIM TpPHU3HAKAM, BBHITOTHATH HEOOXOJUMBIC JOMOJHUTEIbHBIC

HOCTPOCHHSI
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YMeHue omnepupoBaTh TOHATHUSMHU. JBW)KCHHE B  IPOCTPAHCTBE,
napajuieNbHbIA MEepeHoC, CUMMETPHsI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOAOOHs, TOAOOHBIE (UTYPHI, YMEHHE
pacrio3HaBaTh paBHbIC W MOJOO0HBIE (DUTYPBI, B TOM 4YHCIE B MPHUPOJE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh T'€OMETPHUYECKUE OTHOIICHUS
NP PEIICHUH 3a/1a4; HaXOIUTh T€OMETPUYCCKUE BETMIHMHBI (JUTHHA, yrod,
IUTOINAb, 00BEM) IIPU PEIICHUH 337a4 U3 JAPYTrUX YYCOHBIX MPEIMETOB U
U3 pCAJbHOW >KU3HU; YMEHHE BBIYUCISATH T'€OMETPUYECKUE BEIUYMHBI
(mmuHa, yrou, miomanb, O00BEM, IUIOMAIL MOBEPXHOCTH), HCIOJIB3YS
u3yueHHble (OPMYJIBl U METOABI, B TOM YHCIIC. TUIOMIA/lb MOBEPXHOCTU
MUPaMUJIBI, TPU3MBI, KOHYCA, IHJIUHIPA, IUIOMAaL chephl; 00béM Kyoa,
NPSMOYTOJIBHOTO  MapajUIeNiCNuIe/ia, MHPAMUIbI, TPHU3MBI, [MIMHAPA,

KOHYCa, [I1apa; yMEHHE HaAXOAUTh OTHOIICHHE 0OBEMOB MOTOOHBIX (BHUTYD
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VYMmenne OIICPpHUPOBATH MMOHATUSAMMU. npsaMoyrojibHasg CuCTéMa KOOpAUWHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha YHUCIO, PAa3JIOKEHUE BEKTOpa Mo Oaswucy,
CKaISIpHOE TPOU3BEICHHE, BEKTOPHOE IPOU3BEICHUE, YIOJN MEKIY
BeKTOpaMI/I; YMCHHUC HCIIOJIB30BATH BeKTOpHLIfI )41 KOOpIIHHaTHBIﬁ METO/
JUIS  PEUICHUs] TEeOMETPHYECKMX 3aJad M 3a7ad JPYrux y4eOHBIX

IIPEMETOB
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YMmenue BBI6I/IpaTL HOI[XOIISIH_II/IP'I MCTOJ, IJI pCUICHUS 3a1a4i,; IOHUMMaHNUEC
SHAYUMOCTH MATEMATUKHU B H3YUCHUN MNPHUPOAHBIX H O6I.HCCTB€HHI)IX
mpoucccoB u HBJICHPIfI; YMCHUC PACIO3HABATH IIPOSABJICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBEC, YMCHHEC IIPUBOJUTE ITPUMEPHI MATEMATHYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTHUYECKON HAyKH




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, TIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE

Ko IIpoBepsieMblii 3JIeMEHT COACPKAHUS

A
1 Yucna ¥ BIYUCICHUS

1.1 | HarypanbHsle u nensle yrncina. [Ipu3Haku JeTuMOCTH LENbIX YHCe

T Panmonanbhple  uuciaa. OOBIKHOBEHHBIE UM JIECATHYHBIE JApOOH, IPOLEHTHI,
' OeCKOHEeUHbIE IEPUOMUECKUE TpodU

13 Apudmernueckuii KOpeHb HaTypalbHOW cTeneHu. JleWcTBUS ¢ apupMETHUYECKHUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ nenbM nokaszareieM. CTeleHb ¢ pallMOHaNBHBIM MoKa3areneM. CBoicTBa
' CTETIeHU

L5 CuHyc, KOCHMHYC M TaHICHC YHCIOBOI'O aprymMeHTta. ApKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 | Jlorapudm uucna. [lecATHIHbIC U HATYypAIbHBIC JTOTAPH(PMBI

JleiicTBUTENBHBIC YUCTA. APUPMETHICCKHE ONIEPALAN C EHCTBUTCILHBIME YHCITAMH.
1.7 | IlpuOGnuxEéHHble BBIYMCICHUS, IPABUIA OKPYIJICHHS, IPUKUIKA U OLIEHKa pe3yJibTaTa
BBIYMCIICHUI

1.8 [IpeoOpa3oBanme BEIpaKEHUI

1.9 KomiiekcHele yncna
2 VYpaBHEHMsI U HEPABEHCTBA

21 Lenbie u 1poOHO-paIOHAIbHBIE YpaBHEHHUS

22 WppannonanbHble ypaBHEHUS

2.3 | Tpuronomerpuueckue ypaBHEHUS

24 | lloka3arenbHble U Iorapu(MUUEeCKUe ypaBHEHUS

2.5 Lenble n 1poOHO-paIOHANIbHBIE HEPABEHCTBA

2.6 HppanmonansHbie HEpaBeHCTBA

2.7 | lloka3arenbHble U Jlorapu(MU4YeCKre HepaBEHCTBA

2.8 | Tpuronomerpuueckue HepaBeHCTBA

2.9 | CucreMbl U COBOKYITHOCTU YPaBHEHUH U HEPABEHCTB

21

ypaBHeHI/Iﬂ, HCPABCHCTBA U CUCTCMBI C ITIapaMECTpaMn




21

Martpuiia CUCTeMBbI JIMHEHHBIX YpaBHEeHUH. OnpeaenuTeNb MaTPUILIbI

1
3 OyHKIHH U TpaduKh
31 Oynkius, crnocodbl 3amanus (ynkuuu. ['paduk ¢ynknumu. B3aumHO 0oOpaTHBIE
. ¢bynkuu. YérHble u Heu€THbIe QyHKIMH. [leproanueckue GyHKIMUN
OO6nacte ompeneneHUss M MHOXECTBO 3HaueHUM ¢yHkuuu. Hymu Qynkuumm.
32 [IpomMexxyTKM  3HAKONOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' Maxkcumymbl W MUHUMYMBI (yHKuH. Haumbonblnee W HauMMeHbIee 3HAYCHHE
(GYHKINMU HAa IPOMEKYTKE
33 CrenenHas (yHKIMS ¢ HaTypaJlbHbIM U LIEJIBIM MOKazatesneM. E€ cBoiicTBa u rpaguk.
' CoiicTBa u rpaduk KOpHs N-0ii CTETIEHN
34 Tpuronomerpuieckre GyHKINHU, UX CBOMCTBA U rpaduku
35 [oxa3zarenbHas u orapudmMuveckas GyHKINH, X CBOHCTBA U rpaduku
36 Touku paspeiBa. Acumntorsl rpadukoB  ¢yHknumit. CpoiicTBa  (yHKIHI,
' HENpepbIBHBIX HA OTPE3Ke
3.7 TTocnenoBarebHOCTH, CITOCOOBI 3aJaHUs [TIOCIIEN0BATEIBHOCTEH
3.8 Apudmernueckas ¥ TeoMeTpuieckas nmporpeccuu. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana maTemaTuueckoro aHajinza
41 [IpousBonnas ¢pyukiuu. [IpousBoiHbIe 371€MEHTAPHBIX (PYHKIIMMA
[IpumeneHne mnpoU3BOAHONM K MCCIEAOBAHUIO (QYHKIUH HAa MOHOTOHHOCTh U
4.2 | oskctpemyMbl. HaxoxaeHue HauOOJbIIEr0 M HAaUMEHBLIETO 3HaueHUs (YHKIHMU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHo’ecTBa U JIOTHKa
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMHu. [{uarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposITHOCTh 1 cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eometpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 | llpsiMble ¥ MIJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKI




1.4

Tena u mOBepXHOCTH BpaIleHUS

7.5

KoopauHatsl 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VI YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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