


INOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpamma yueOHoOro Kypca «I'eomerpusi» 06azoBoro ypoBHsI mist oOywarommxcs 10 —11 kmaccos
paspaboraHa Ha ocHOBe DesepaIbHOro rocyAapCTBEHHOI0 00pa30BaTeIbHOrO CTaHJapTa CpeIHero oo1ero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TPEOOBAHWH, NMPEABABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, W TPaIHIIMNA
poccuiickoro oOpa3zoBaHus. Peanmzamust mporpaMMmbl OoOeclieuMBaeT OBJAJICHWE KIIOYEBBIMH KOMIICTEHIUSIMH,
COCTaBIIIONIMMH OCHOBY M1 CaMOpPa3BUTUs U HENPEphIBHOIO 00pa30oBaHMA, LEIOCTHOCTH OOLIEKYIbTYPHOIO,
JIMYHOCTHOT'O M TIO3HABATEFHOTO PA3BUTHSI TMYHOCTH 00YJaIOIINXCS.

HEJU U3YYEHUSI YYEBHOI'O KYPCA
BaxHocTh yueOHOro Kypca TeOMEeTpur Ha YpOBHE CpEJHEro ooOmiero oOpa3zoBaHHs 00YCIIOBJIEHA HMPaKTHYECKON
3HAYMMOCTBIO METANpEIMETHBIX W TPEAMETHBIX PE3yJIbTaToB OOYYEHHS T€OMETPHH B HAlpaBJICHWH JIMYHOCTHOTO
pas3BuTus 00ydaromuxcsi, GopMHUpoBaHUs (HYHKIIHOHATBHOW MaTEMaTHYECKONH IPaMOTHOCTH, U3y4YEHHsI IPYTUX Y4eOHBIX
JuciuIuinH. PazBuTre y oOydaronyxcs NpaBUIBHBIX MPECTABICHUH O CYIIHOCTH U IPOUCXOXKJICHUN T€OMETPUYECKIX
a0CTpaklyii, COOTHOIICHHN pEATbHOTO W HJIEaJbHOTO, XapaKTepe OTPa)KCHUs] MaTeMaTHYeCKOW HayKOH SIBJICHUH W
TIPOLIECCOB PealbHOTO MHUpa, MECTe TEOMETPHH B CHUCTEME HAayK M POJIM MaTeMaTH4YeCKOrO MOJIEIMPOBaHKS B HAYYHOM
TO3HAHWU M B TIPAKTUKE CHOCOOCTBYET (DOPMHPOBAHMIO HAYYHOTO MHUPOBO33PEHMS YUYAIIUXCS, a TaKKe KadyecTB
MBIIIIEHUS], HEOOX OTMMBIX JUIS aaNTallii B COBPEMEHHOM OOLIECTBE.
leomerpus siBisieTcst OAHUM M3 0a30BBIX MPEJAMETOB Ha YPOBHE CpEOHEro oOmero oOpa3oBaHUs, Tak Kak
O6CCHC‘II/IBaCT BO3MOXXHOCTb U3YUCHUS KaK AUCHUIIIINH eCTeCTBeHHO-HaquOﬁ HalpaBJICHHOCTU, TaK U FyMaHHTapHOﬁ.
Jlornueckoe MbIILIEHHE, (OpPMHUpYEMOe IPU HM3YYEHHH OOYy4aroUIMMHUCS TOHATHUHHBIX OCHOB TE€OMETPUH H
IMOCTPOCHUM MLECTIOYKHU JIOTUYECKUX yTBep)K)]eHI/II‘/II B XO0AC pCEIICHUS TCOMETPUYUCCKUX 3a/ayd, YMEHUE BBIABUTaTb U
ONpoBEPraThb runOTE3bl HEMMOCPEACTBEHHO UCIIOJIB3YIOTCS IMPU PEIICHNH 3aJa4 €CTECTBEHHO-HAYYHOI'O LIMKJIa, B YaCTHOCTH
U3 Kypca pusuku.
YMeHue OpUEeHTHPOBAThCS B TNPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJIb BO BCEX O0JACTAX JESITENbHOCTH
yesoBeka. OpHeHTaIHs YesIOBEKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOIMMOE YCIIOBHE €r0 COLHaIbHOr0 ObITHS, (hopma
OTPa)KeHUsS OKPYXKAIOIIET0 MHpPa, YCIOBHE YCIEHIHOrO IO3HAHMSA M aKTUBHOIO IPeoOpa3oBaHUs JEHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPaHCTBEHHBIMH 00pa3aMy 00BbEINHACT pa3Hble BUIIBI YUEOHOH U TPYJOBOH NEATENbHOCTH, ABISETCS
OHUM M3 MNpPO(ECCHOHATBHO BAXKHBIX KayecTB, II09TOMY akTyajbHa 3ajada (OPMHUPOBAHHSA Yy OOyYarOMIUXCS
MIPOCTPAHCTBEHHOI'O MBIIUICHUS KaK pPa3HOBUAHOCTH OOPa3HOIO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOH NEATEIbHOCTH 110 MHOTUM HAIPaBJICHUSIM.
Lenp ocBOeHMs IporpaMMBI yueOHoro kypca «I'eomerpusi» Ha 6a30BOM ypoBHE 00ydeHHs — 001eo0pa3oBaTesIbHOE
U OOLIEKYIbTYpHOE DPAa3BUTHE OOYYAIOIIMXCS dYepe3 00ecIedyeHHe BO3MOKHOCTH HPHOOPETEHHS W HCIOIb30BAHHS
CHCTEMAaTHYECKUX TEOMETPHUYECKUX 3HAHMH W JAeHcTBHH, CHenU(UYHBIX T€OMETPHH, BO3MOXXHOCTH YCIIEIIHOTO
MPOAOIDKEHUS 00pa30BaHuA MO CIEHANEHOCTSIM, HE CBS3aHHBIM C PHUKJIaJHBIM HCTIONB30BAHUEM T'€OMETPHH.
Ilporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE MNpeIHa3HadeHa s OOYYAIOIIMXCA CpEOHEH INKOJbI, He
UCIIBITHIBABINNX 3HAYMTENBHBIX 3aTPyAHEHHWH Ha YpPOBHE OCHOBHOTO oO0mero oOpas3oBaHusa. TakuM o00pasom,
oOyuaronecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOMTH OOILIME MaTeMaTHYeCKHe YMEHHs, CBS3aHHbBIE CO CIEHU(HUKOIM
reOMETPUHN M HEOOXOAMMBIE UL JKU3HU B COBPEMEHHOM oOmecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOKHOCTb M3Y4YHTh
TeOMeTpHuI0 Oojiee TIIyOOKO, €ciM B JajbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B TIEOMETPHUYECKHX 3HAHMAX B
npoeCcCHOHAIBHON IeATeNIbHOCTH.
JlocTikeHne ey 0CBOEHHSI MPOrpaMMbl 00eCTIEYHBAETCS PEILICHNEM COOTBETCTBYIOIMX 3a1a4. [IpuoputeTHpIMU
3amagaMu ocBoeHHs Kypca «['eomerpum» Ha 6a30BoM ypoBHE B 10—11 Kitaccax sIBISIOTCA:
e  (opMHpOBaHUE NPEICTABICHHUS O TEOMETPUHN KaK 4aCTH MUPOBOH KYJIbTYPhl M OCO3HAHHE €€ B3aHMOCBSI3HU C
OKPY’KaIOIINM MHPOM;

e  (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX M TENaX BPALICHHUA KaK O BaXKHEHUIINX MAaTEMaTHYECKUX
MOJIETISIX, TTO3BOJISTIOIINX OMMCHIBATh U M3Yy4daTh PA3HBIE SIBIICHHS OKPY)KAIOIIEr0 MHUPA;

e (opMHpOBaHHE YMEHHS paclio3HaBaTh Ha YepTEKax, MOJAEIAX W B PEATbHOM MHPE MHOTOTPAaHHUKH W Tela
BpaICHUS;

e  OBJAJICHWE METOAMH PEIICHHS 331a4 Ha ITOCTPOCHNUS Ha N300pa’KeHUSIX TIPOCTPAHCTBEHHBIX (QHUTYD;

e  (opMHPOBaHHE YMEHHS OIEPUPOBATH OCHOBHBIMH MOHATHSIMH O MHOTOTPaHHHMKAX WM TelaxX BPAIICHHUS W MX
OCHOBHBIMH CBOMCTBaMIU;

e  OBJIAJICHWE ANTOPUTMAaMH PEIICHNS] OCHOBHBIX THIOB 33/1a4; (OpMHUpOBaHNE yMEHHUS ITPOBOANTH HECIOKHBIE
JIOKa3aTeNbHBIE PACCYXACHHUS B XOAE pEIICHHS CTePeOMETPHYECKHX 3a7ad M 3aJad C IPAKTHYECKUM
COZIEpXKaHUEM;



®  Da3BHUTHE HHTEIUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEW 00ydarommxcsi, MO3HABAaTENILHOH aKTUBHOCTH,
HCCIIEA0BATENbCKIX YMEHUH, KpUTUYHOCTU MBIIICHHUS;

e  (opmupoBaHUE QYHKIIMOHAIEHON I'PAMOTHOCTH, PEIEBAHTHON T€OMETPUH: YMEHHE PacliO3HABATh MPOSIBICHUS
TEOMETPUUECKHX ITOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peasIbHBIX )KU3HEHHBIX CUTYALUSX U IIPH U3Y4CHU U
JPYrux y4eOHBIX TPEIMETOB, MPOSIBJICHMUS 3aBUCHUMOCTEH M 3aKOHOMEpHOCTEH, PopMynupoBaTh NX Ha S3bIKE
TEOMETPUM MU CO37aBaTh N€OMETPHUUECKUE MOJAEIH, NMPUMEHATh OCBOCHHBIM I'€OMETPHUYECKHM ammapar it
peleHns TPaKTUKO-OpUEHTUPOBAHHBIX 3a/1a4, HHTEPIIPETUPOBATh U OLIEHUBATh IIOITYUYEHHBIE PE3YabTATHIL.

OTanuuTeNHHON 0COOEHHOCTHIO MPOrPaMMEI SIBIISIETCS] BKITIOYEHHE B KYPC CTEPEOMETPHH B HAYale ero M3y4eHus
3aj1a4, peaeMbIX Ha ypOBHE HHTYHTHBHOT'O TIO3HAHUSI, M ONIPeIeTIEHHBIM 00pa3oM OpraHu30BaHHas paboTa Hajl HUIMH, YTO
CHOCOOCTBYIOT Pa3BHTHIO JIOTHYECKOTO M TMPOCTPAHCTBEHHOI'O MBIIUICHUS, CTUMYIUPYET MPOTEKaHHE WHTYHTHUBHBIX
MIPOIIECCOB, MOTUBUPYET K JAJbHEHUIIIEMY HU3YUEHHIO TIpeIMeETa.

[Ipeamnoyrenue oTAaéTCs HATIISAJHO-KOHCTPYKTUBHOMY METOTy 00YYEHUsI, TO €CTh TEOPETHYECKUE 3HAHUS UMEIOT
B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-IIPAKTHUECKOM eATeTbHOCTH. Pa3BUTHE MPOCTPaHCTBEHHBIX MpEACTaBICHUIN
y yJalmxcsi B Kypce CTepeoMEeTPHHU MPOBOANTCS 32 CUET pellieH s 3a/1a4 Ha CO3/JaHue IIPOCTPAHCTBEHHBIX 00pa3oB U 33124
Ha OIEpPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3amu. Co3ngaHue oOpa3a MPOBOAWTCS C OMOPOW Ha HAIJISIHOCTh, a
oIepupoBaHre 00Pa30M — B YCIIOBUSX OTBJICUEHUSI OT HATIISIHOCTH, MBICJIEHHOTO H3MEHEHUSI €r0 HCXOIHOT'O COIEPKAaHUSL.

OcHOBHBIE conepxaTeibHble JUHUM Kypca «leomerpum» B 10-11 kmaccax: «MHororpanHukmuy, «lIpsmele u
IUTOCKOCTH B IPOCTPAHCTBEY, « Tena BpaleHus», « BeKTopbl 1 KOOpAUHATHL B IPOCTpaHCTBE». POpMHUPOBaHUE JIOTHUECKUX
YMEHHH pacrpeiensieTcs He TOJIBKO MO CO/lepKaTelIbHBIM JIMHKSM, HO U I10 ToJlaM 00y4eHHsI Ha yPOBHE CPEIHEr0 O0IIero
00pa3oBaHusL.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE INPEIMETHBIM pe3yjibTaTaM OCBOEHHs pabouedl Hporpammel,
pacripeiennéHHbIM 10 rofaM O0Oy4eHHs, CTPYKTYPUPOBAaHO TakUM 00pa3oM, 4TOOBbI OBJAJIEHHE TIE€OMETPUYECKUMHU
NOHATUSIMA M HaBBIKAMU OCYIIECTBISUIOCH TOCJEOBATEIbHO W IOCTYNATEIbHO, C COOJIONEHHWEM IPUHIUIIA
NPEEMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHMS BKIIOYANIWMCh B OOIIYHD CHUCTEMY TI€OMETPUYECKUX IpEJCTaBICHUH
00ydJaroNIMXcsl, pacumpsisi 1 yriayomsist e€, o0pasyst IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOTI'O KYPCA B YYEGHOM IIJIAHE

Ha uzydenue reomerpun otBoguTcs 2 yaca B Hemento B 10 kimacce u 1 yac B Hepenmio B 11 kimacce, Bcero 3a 1jBa roza
o0yuenus - 102 yueOHbIX yaca.



COJAEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMBbIe M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHSITHS CTepeoMeTpuu. Toduka, TmpsMas, IUIOCKOCTh, IIpOocTpaHcTBO. [loHsATHE 00
AKCHOMAaTHYECKOM IIOCTPOEHUM CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIECTBHA U3 HUX.

BsanmHoOe pacrionoxeHue MpsAMBIX B IPOCTPAHCTBE: MEPECEKAIONINEC, apalIeIbHbIE U CKPEIIUBAIOLINECS
npsiMele. [lapannenbHOCTh MPSIMBIX M IJIOCKOCTEH B IIPOCTPAHCTBE: MapajuleNbHbIE NPsIMbIE B IPOCTPAHCTBE;
NapajuIeNbHOCTh TPEX MPSIMBIX; MAPAJUIETBHOCTD MPSMOM U IJIOCKOCTU. YTJIBI C COHANPaBIEHHBIMU CTOPOHAMM; yTroJl
MEXIy MpAMBIMH B HPOCTpaHCTBE. IlapammenpHOCTh INIOCKOCTEH: MapaijeibHble IUIOCKOCTH; CBOWCTBA
nmapajuiedbHBIX  Iockocted. [Ipocreiimme mpocTpaHCTBeHHBIE (UIYpHl Ha IUIOCKOCTH: TETpasAp, Kyo,
napajiesenunesl; TOCTPOEHUE CeUeHUH.

[leprieHAUKYNAPHOCTh NPSAMOM M IUIOCKOCTH: MNEPHNEHIUKYISPHBIE MNPsIMbIE B TNPOCTPAHCTBE, MpPSIMbIE
napajuienbHble U MEePNeHAUKYIIpHbIE K MIOCKOCTH, MPU3HAK MEPIEHANKYISPHOCTH NPSAMON U MJIOCKOCTH, Teopema
0 MPSIMOH NepIIeHIUKYIAPHOMN IIIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXy IPSIMON U IMJIOCKOCThIO; ABYTPAaHHBIN
yrojl, JTUHEHHBIN yron ABYrpaHHOro yria. IlepneHAuKynsp ¥ HaKIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHie OT TPSMOM JI0 IUIOCKOCTH, NpOoeKIus (Urypsl Ha IUIOCKOCTh. [leprneHIuKynspHOCTh IIOCKOCTEH:
NpU3HAK NEPHIeHIUKYISIPHOCTH JIBYX IUTOCKOCTeH. Teopema o TpEx meprneHaAnKysapax.

MHororpaHHuKH

Ilonsitue MHOT'OI'paHHHKa, OCHOBHBIC 3JIEMEHTHI MHOI'OT'PaHHHKA, BBIITYKJIBIE U HEBBIITYKIIBIC MHOI'OTPAaHHUKH,
paBBépTKa MHOI'OTrpaHHHUKaA. HpI/ISMa: n-yTOJ'[I)HaSI npusMa; TpaHhd W OCHOBAHUA IPU3MBI; IpsAMas W HAKJIOHHAasA
NpU3MBbI; OOKOBasl M IMOJHAs TIOBEPXHOCTh NMpu3MbL [lapannenenunesn, mpsaMOyroibHBIH HapajuleNenune] U ero
CBOMCTBA. HI/IpaMI/I)]a: n-yTOJ'IBHaSI nupaMuza, rpaHu U OCHOBAHHUE IMUPAMHU/IbI; 60KOB8.$[ M IOJIHasg MOBEPXHOCTH
nmupaMuabl; IMpaBUjIbHas 1 yCG‘{éHHaH napamMuja. DJIeMEHTHI MpU3Mbl U IUpaMU/IbI. HpaBI/IJ'IBHbIe MHOI'OTpaHHUKU!
MOHSTHE TPABUIBHOIO MHOTOIPaHHUKA; INpaBUIIbHAS NPU3Ma U NpaBUIbHAS MUPaMUJA; MPABUIbHAS TPEYroJbHAs
IMpaMyUa 1 IpaBUIbHBIN TeTpasap; kyO. IIpencraBieHne o MpaBUIbHBIX MHOTOIPaHHUKAX: OKTa’p, NOACKAdAp U
nkoca3p. CeueHust MPU3MBbI U TUPAMUIbL.

CumMeTpust B IPOCTPAHCTBE: CUMMETPHSl OTHOCUTEIBHO TOYKH, MPSAMOM, INIOCKOCTH. DIEMEHTBH CHMMETPUH
B IIMpaMuax, Mapajuieenunenax, NpaBUIbHbIX MHOIOTPAHHHUKAX.

BblunciieHe 3JeMEeHTOB MHOTOTPaHHUKOB: pEOpa, AnaroHaiu, yribl. [lnomans O0OKOBOH MOBEpXHOCTH U
TIOJIHOW TOBEPXHOCTHU MPSIMOM MPHU3MBI, TUIOIIAb OCHOBAaHUIL, TeopeMa 0 OOKOBOW IMOBEPXHOCTH MPSIMOW IPHU3MBI.
[Tnomans OOKOBOI MOBEPXHOCTH M TOBEPXHOCTH NPABUIBHOW NHPAMUABI, TeOpeMa O IUIOMAAN YCeUEHHOMN
nupamupl. [lousitue 06 00béMe. OOBEM MUpPaMUBL, TPH3MBIL.

ITonoGHele Tenma B mpocTpancTBe. COOTHOIICHHS MEXAY IUIOMAIsIMU MIOBEPXHOCTEH, 00bEMaMH ITOJOOHBIX
Tell.

11 KJIACC

Tesna Bpawenus

[Munuaaprueckas IOBEPXHOCTb, OOpa3yloOUIME IMIMHAPHUYECKOM ITOBEPXHOCTH, OCh LIIHHAPHYECKOMH
noBepxHocTH. [mnmmHap: ocHOBaHMA M OOKOBasi TIOBEPXHOCTh, 00pa3yromias U OCh; IUIONIA]b OOKOBOW M IOTHOM
TIOBEPXHOCTH.

Konnueckass mOBepXHOCTb, 00pa3yrolne KOHHMYECKOW ITOBEPXHOCTH, OCh W BEpIIMHA KOHMYECKON
moBepxHOCTH. KoHyc: OcHOBaHWE W BepIInMHA, 00pas3yiomas M OCh;, IUIOMIagh OOKOBOH WM TOJHOH IOBEPXHOCTH.
Y ceu€HHBIN KOHYC: 00pa3yIoIIne U BEICOTa; OCHOBAHUS M OOKOBAs TIOBEPXHOCTD.

Cdepa u map: ueHTp, paanyc, AMaMeTp; IUIOMAAb MOBEpXHOCTH cephl. B3anmHoe pacmonoxerne chepsl 1
IUIOCKOCTH;, KacaTellbHasl IIOCKOCTh K cdepe; TIomanb chepsl.

N3obpaskeHre Ten BpamieHNs Ha IUIOCKOCTH. Pa3BEPTKa MMIMHAPA U KOHYCA.

KomOuHammu Ten BpamieHWss W MHOTOTPAaHHUKOB. MHOTOrpaHHMK, ONMCAaHHBIN OKoJO cdepsl; chepa,
BITMCAHHAsl B MHOTOTPAHHMK, WM TEJIO BPAIICHHS.

[MonsiTne 00 oO0BéMe. OcHOBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 00bEMe NPAMOYrOIBHOTO
napajiesenunesa u cieacTsus u3 He€. O0bpEéM mumHpa, Konyca. O0bEM mapa U miomais chepsl.

[Tomobuble Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXIY IUIONIAISIMH TIOBEPXHOCTEH, 00bEMaMH MOI0OHBIX
Tell.



Ceuenus 1uuHApa (MApaUIEIbHO U IEPIICHANKYIISIPHO OCH), CEUeHHs KOHyca (MapasuiebHOe OCHOBAHUIO U
MPOXOJISIIIee Yepe3 BepIIHY), CEUCHHUs [Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexrop Ha rutockocTy U B ipocTpaHcTBe. ClI0XKEHUE U BBIYUTAaHUE BEKTOPOB. Y MHOXKEHUE BEKTOpA HA YUCIIO.
PasnoxxeHue BekTopa o TpéM HEKOMIUIaHApHBIM BekTopaM. [IpaBuito napannenenunena. Pemenue 3agad, cBA3aHHBIX
¢ MpUMEHEHUEM TpaBuUil IeHcTBUi ¢ BekTopamiu. IIpsMoyronapHas cucreMa KOOpIUHAT B pocTpaHcTBe. KoopauHaTel
BekTopa. IIpocTeiimue 3agaun B KOOpIUHATaX. YTON MeXIy BekTopaMu. CkalsipHOE HPOU3BENEHHE BEKTOPOB.

Brruncnenue Yri10B MCEXKAY IMpsAMbBIMH W IUIOCKOCTSAMM. KOOpHHHaTHO-BeKTOpHLIﬁ METOA IIpU PCHICHUU
TCOMETPUICCKHUX 3aaa4.



IINTAHUPYEMBIE PE3YJIbTATBI
JJMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yAbTATH OCBOSHHUS IMPOrpaMMBbI yaeOHOT0 IpeaMeTa «MaTeMaTrnkay XapaKkTeph3yroTCs:

I'paxxnanckoe BocnuMTaHue:

C(OPMHUPOBAHHOCTBIO T'PAXKTAHCKOW MO3WIMH OOYYAroOIEerocss Kak aKTUBHOTO W OTBETCTBEHHOTO 4YIIeHa
POCCHICKOro 00IIecTBa, MPEACTABICHNEM O MaTeMAaTHUECKUX OCHOBaX (PYHKIMOHHPOBAHHS PA3IMYHBIX CTPYKTYD,
SIBIICHUH, TPOLENyp TpaXkIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBAaTb C
COLMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBHU C MX (DYHKIMSIMHU U Ha3HAUCHHEM.

IaTpnoTH4eckoe BocnUTaHME:

C(OPMHUPOBAHHOCTHIO POCCHUCKON TPa)KIAaHCKOW MIEHTUYHOCTH, YBRKEHHS K IPOIIIOMY M HACTOSIIEMY
pocCcHiiCKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTIDKEHUSM POCCHMCKMX MaTeMaTHKOB M POCCHHCKOM
MaTEeMaTHYECKOH MIKOJIBI, K NCTIOIb30BaHUIO 3THX JOCTH)KEHHH B IPYTUX HayKax, TEXHOJOTHAX, cpepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHMSA:

OCO3HAHHMEM JIyXOBHBIX LEHHOCTEH POCCHICKOro Hapojaa; c(OpMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS,
STHYECKOI'0 MOBEIEHHs], CBI3aHHOIO C MPAKTHUECKUM IIPUMEHEHNEM JTOCTIDKEHUH HaAYKHU U IeATeNIbHOCTBIO YUEHOIO;
OCO3HaHHMEM JIMYHOTO BKJIa/Ia B IOCTPOSHHE YCTOWYHMBOTO OYIYIIIETo.

JcTeTnYecKoe BOCIINTAHUE:

ACTETMYECKUM OTHOLICHHWEM K MHpY, BKJIIOYAs ICTETUKY MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB,
3aaad, pemeHHﬁ, paccyncﬂeHmZ; BOCIIPUUMHYHUBOCTBIO K MAaTEMAaTUYCCKUM acCIlI€KTaM pa3JIMYHBIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIIMTAHHE:

c(OpMHUPOBAHHOCTHIO YMEHHMSI IPUMEHSITh MaTeMAaTHUECKUE 3HAHHSI B HHTEPEcax 3/I0pOBOro M 0€30MacHOro
o0pa3a >KU3HH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO (370pOBOE NHTAHKE, COATAHCHPOBAHHBIN PEKUM
3aHATHH W OT/AbIXa, pEryisipHas (U3MUYecKass aKTHBHOCTD); (DU3UUECKOTO COBEPIICHCTBOBAHMS, NPU 3aHITHUIX
CIIOPTUBHO-030POBUTEIBHOMN IEATEIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TpYAY, OCO3HAHHEM LEHHOCTH TPYAOIIOOMS; HHTEPECOM K Pas3IM4HBIM chepam
NpoeCCHOHAIBHOW AEATENbHOCTH, CBA3aHHBIM C MAaTeMaTHKOH M e¢ NPHIOKCHUSIMH, YMEHHEM COBEpLIaTh
OCO3HAaHHBIA BBIOOp Oyamymiel mpodeccuu W peaau30BbIBaTh COOCTBEHHBIE KM3HEHHbBIC IUIAHBI; TOTOBHOCTHIO M
CIIOCOOHOCTBIO K MATEMAaTHYECKOMY 00pa30BaHUIO U caMO00Pa30BaHUIO HA MPOTSDKEHUU BCEH )KU3HH; TOTOBHOCTBIO
K aKTUBHOMY YYaCTHIO B PELICHUU NPAKTUYECKUX 3374 MATEMATUYECKOW HATIPABICHHOCTH.

IK0JIOTHYeCcKOoe BOCTIUTAHNE:

chOPMUPOBAHHOCTBIO 3KOJOTMYECKONH KYNBTYpHl, NOHMMAHHWEM BIWSHHUA COLUAJIBHO-?KOHOMUYECKUX
MIPOLIECCOB HA COCTOSTHHE MPHPOJHON M COIMAIbHON Cpebl, OCO3HAHHUEM IJ00aJBHOTO XapaKTepa SKOJIOTHUECKUX
npobieM; OpHeHTalMell Ha NMpPUMEHEHHe MaTeMaTHYeCKHX 3HAHMU UL pelIeHHs 3alad B 00JacTH OKpYKarolleH
cpelbl, TNIAHUPOBAHUS IOCTYIKOB U OLICHKH UX BO3MOXHBIX MTOCHEACTBUN JJIs OKPYKAIOILEH CPEbL.

IleHHOCTH HAYYHOI'0 NO3HAHMA:

c(pOpMHPOBAHHOCTHIO MHPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH H
00IIECTBEHHOH MPAaKTUKH, IOHUMAaHUEM MaTEeMAaTHIECKOW HAYKH KaK C(ephbl YETOBEIECKON NESTENFHOCTH, ITAIOB €€
pa3BUTHS W 3HAYMMOCTU U1 pa3BUTHs LWBHIM3ALMK; OBJIAJCHUEM SI3BIKOM MAaTEMAaTHKA M MaTeMaTUYECKOU
KyJIbTypOl KakK CpEICTBOM IIO3HAaHHMS MHUPA; TOTOBHOCTBIO OCYIIECTBIISITH INPOEKTHYIO M HCCIEN0BATEIbCKYIO
JEATENbHOCT UHIUBUAYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHbIe Pe3yIbTaThl OCBOCHHS MPOrPaMMBI y4eOHOT 0 IipeMeTa «MaTeMaTHKay XapaKTepH3 YIOTCS
OBJAJICHUEM YHHBEPCAIBLHBIMU  HO3HAGAMENbHbIMU  OCliCGUAMY,  YHUBEPCATbHLIMU — KOMMYHUKATNUBHBIMU
Oeticmeuamu, YHUBEPCATbHbIMU Pe2yIAMUSHBIMU 0eliCMEUAMU.

1) Vuuseepcanvnvie nosnasamensnvie Oeticmeus, obecnewusarom Gopmuposanue 6a306bIX KOSHUMUGHbIX
npoyeccos obyuaiowuxcs (0ceoeHue Memoo08 NOHAHUA OKPYHCAIOWe20 MUpa; HpUMEeHeHUe JO0SUYEeCKUX,
uccie008amenbCKux onepayull, ymeHul pabomams ¢ uHgopmayueti).

Ba3zoBble Joruyeckue AeiicTeus:



BBISIBIISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKKM MaTEMaTH4YeCKHX OOBEKTOB, MOHSATHH,
OTHOIIEHUH MEXIY IOHATUSAMHU; (GOPMYITMPOBATH OIPE/IEIEHHS IIOHSATH; YCTaHABINBATH CYIIIECTBEHHBIN
TIPU3HAK KJIACCU(HKAIMN, OCHOBAHUS 1151 000OIICHNS ¥ CPAaBHEHUSI, KPUTEPHUH TIPOBOJMMOTO aHAIIN3a,;
BOCIIpMHHMMAaTh, (JOPMYIIMPOBATh U MPEOOPA30OBHIBATH CYXKJCHHUS: YTBEpAWTENbHBIE M OTPUIATENbHEIC,
€IMHUYHBIC, YaCTHBIE ¥ O0IINE; YCIOBHEIE;

BBISIBIISITH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aWMOCBS3M M IPOTHUBOpe4Ms B (pakTax, JaHHBIX,
HaONIONEHUSIX W YTBEPXKACHWSX; Tpe/ularaTh KPUTEPHH JUIS BBISBICHHS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUHIH;

JIeTIaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JIETYKTHBHBIX M WHIYKTUBHBIX YMO3aKJIIOUSHHUH,
YMO3aKJIIOUEHUH 10 aHAJIOTHH;

MIPOBO/INTh  CAMOCTOSITETIBHO — JIOKA3aTEIbCTBA MAaTEMAaTHUECKHX YTBEpXKICHWH (IpsiMble W OT
NPOTHBHOI0), BBICTPAMBaTh apryMEHTAIMIO, MPHBOJHUTH MPHUMEPBI M KOHTPIPHMEpPHI; 00OCHOBHIBATH
COOCTBEHHBIE CYX/IEHHS ¥ BBIBOJIBI;

BBIOMpATh crioco0 pelieHust ydyeOHOH 3ajaun (CpaBHUBATH HECKOJIBKO BapUAHTOB DPEIICHHS, BBIOUPATH
HanOosee MOAXOASIIHN C YIETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKNe AeHCTBUA:

HCIONIb30BaTh BOMPOCHI KaK HCCICAOBATEIBCKUNA HHCTPYMEHT MO3HaHHS; (HOPMYIHUPOBATH BOMPOCHI,
(buKcHpyIoIIHe TPOTHBOPEUNE, MPOOJIEMY, YCTaHABIMBAThL HCKOMOE M JaHHOE, (HOPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOKO MO3HUIINIO, MHCHHE;

NPOBOAUTH CAMOCTOSTEIBHO CIUIAHHPOBAHHBIA OKCIIEPUMEHT, HCCICNOBAHHE IO YCTAHOBIICHHUIO
OCOOEHHOCTE! MaTeMaTHYeCKOro OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHIO 3aBHCHMOCTEH MEXIY
00BEKTaMU, SIBIICHUSMH, TPOIIECCAMU;

CaMOCTOSITETILHO (hOPMYIMPOBATH O0OOIIEHHS M BHIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHHUS,
HCCIIeTOBAHUSI, OI[EHUBATH JOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTATOB, BBIBOJOB U 0000IICHHUI;
IPOTHO3UPOBATH BO3MOXKHOE Pa3BHUTHE IPOLIECCa, & TAKXKE BBIIBUIATh IIPEAIOIOKEHHUS O €ro Pa3BUTHH B
HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

2)

BBIABIIATH Ae(QUIMTH MH(OpPMAIMU, NaHHBIX, HEOOXOAMMBIX JUIL OTBETa Ha BONPOC M IS PEIICHUS
3a/auy;

BBIOMpATh MH(OPMALMIO M3 MCTOYHUKOB Pa3IMYHBIX THIIOB, aHAIM3HPOBATh, CUCTEMATHU3MPOBATb U
HHTEPIPETUPOBATh HH(POPMALIMIO PA3INYHBIX BUAOB U (HOPM IIPEICTaBICHUS;

CTPYKTYpHUpPOBATh HH(POPMALHUIO, TPEACTABIIATE €€ B pa3IHM4HbIX (popMax, WILTIOCTPUPOBATh rpauiecKy;
OLICHMBATh HaJ&KHOCTh HH(OPMAIIMH 10 CAMOCTOSTEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.
Vhueepcanvhvie KomMmynukamueHvle Oelicmeus, o0Oecneuusaom cooOpMUpoBaHHOCHb COYUATLHBIX

HABbIKOG 00YUAIOUUXCSL.
Oomenne:

BOCIIPUHUMATh U (HOPMYIHPOBATH CY)KICHHSA B COOTBETCTBHH C YCIOBHSIMH U LEJISIMH OOIIEHHUS; SCHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, 1aBaTh IOSCHEHHUS 110
X0y pelIeHHs 3a1aql, KOMMEHTHPOBATh MONyIECHHBII Pe3ybTar;

B X0Jie 00CY)KJIeHHs 3a]1aBaTh BOIPOCHI 110 CYLIECTBY 00CYKIaeMOH TeMBI, IPOOJIEMBI, peliaeMoi 3a1auH,
BBICKa3bIBATh WJICH, HAIlCJICHHbIC Ha IIOMCK PELICHHS; COMOCTABISATH CBOHM CYKICHHUS C CYXICHUSIMHU
JPYTUX YYaCTHHKOB JHAJIOra, OOHAPY)KMBATH pasliMyMe M CXOJICTBO IO3UIMHA; B KOPPEKTHOU (opme
(OpMyYITUpPOBaThH pa3HOITIACHS, CBOU BO3PaXKEHHS;

NPENCTaBIIATE Pe3yJAbTaThl PEIICHHS 3a/1a9H, SKCIIEPUMEHTA, UCCIIENOBAHUS, IIPOEKTA; CAMOCTOATEIBHO
BBEIOMPATH (hOpMAT BEICTYIUICHHUS ¢ YIETOM 3a7a4 MPE3CHTAINH U OCOOCHHOCTEH ayIuTOPHH.

CoTpyaHn4ecTBo:

MOHMMATh M WCIOJb30BATh NPEHUMYIISCTBA KOMaHIHOW M HHIMBUAYAIBHOW PabOTHl NPH pPEIICHHU
y4eOHBIX 3aJ1a4; MPUHAMATh 11eJIb COBMECTHOH JSSATENHHOCTH, INIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacmpenensTh BHUABI padoT, JOTOBapHBATHCSA, OOCYKAATh MPOIECC M Pe3yabTaT pPabOTHI
0000111aTh MHEHUS HECKOJIBKHUX JIIOMICH;

Y9acTBOBaTh B TPYIIOBBIX (PopMmax paboTel (00CYXIeHUS, OOMEH MHEHHH, «MO3TOBBIC IITYpMBD)
WHBIE); BBIMTOIHATH CBOIO YACTh PabOTHI M KOOPJMHUPOBATH CBOU ACHCTBUSI C IPYTrMMH WICHAMH KOMaH/IbI,
OIICHMBATh KadecTBO CBOEr0 BKJaJa B OOLIMH TPOAYKT MO KpPUTEPHsAM, CGHOPMYIHPOBAHHBIM
YYaCTHHUKAaMHU B3aHMOJECHCTBUSL.



3) Vuusepcanvuvie pezynamuenvie Oeticmeus, 06ecnevugaom HopmMuposaHue CMbICI08bIX YCHMAHOBOK U
JHCUBHEHHBIX HABLIKOS TUYHOCTU.

Camoopranusaums:

®  COCTaBJIATH IUIaH, aJITOPUTM PEUICHHS 3a/a4H, BEIONPATh CIIOCO0 PELICHUsSI C YIETOM MMEIOIIIXCS
PECypPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh 1 KOPPEKTHPOBATh BAPHAHTHI PEIICHUI ¢
y4E€TOM HOBOHM MH(pOpMAIHH.

CaMOKOHTPOJIb:

e BJaJeTh HABBHIKAMU II03HABATEIBHONH pEPIEKCHH KaK OCO3HAaHHS COBEpLIAEMBbIX JECHCTBUH W
MBICIIUTENBHBIX TIPOLIECCOB, MX PpE3yNbTaToB; BIAJETh CII0COOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca ¥ pe3ynbTaTa peleHus MaTeMaTH4ecKo 3a1auu;

®  MpenBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IPH PELICHUM 3a/Jadyl, BHOCUTh KOPPEKTHBHI B
JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JIAHHBIX, HaWJECHHBIX OIIMOOK, BBISBICHHBIX
TPYJIHOCTEH;

®  OLEHMBATh COOTBETCTBUE pE3yJbTaTa LIEIW M YCIOBHSAM, OOBSACHATH NPUYMHBI JOCTHKCHUS HIIH
HEJJOCTIKEHUSI PE3YIbTATOB JEATENLHOCTH, HAXOAUTH OUIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OITBITY.

HNPEJIMETHBIE PE3YJIbTATBI
10 KJIACC

OmnepupoBaTh NOHATHAMHU: TOUKA, MPsIMasi, IIIOCKOCTb.

HpI/IMeHHTL AKCHUOMBI CTEPCOMETPHHU U CIICACTBUA U3 HUX MPU PCIICHUU T'COMECTPUYCCKHUX 3a1a4.

OmnepupoBaTh MOHATHSAMMU: MAPALICIIBHOCTD U EPHEHIUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH.

KiaccupuumpoBaTs B3aMMHOE PACIIONIOKEHHE MPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE.

OnepupoBaTh MOHITUSIMH: IBYIPAHHBII YTroJl, IPaHu ABYTPaHHOTO Yriia, peOpo IBYrpaHHOIO YIJia; TMHEHHBIH
YrOJI IBYTPaHHOTO YIJIa; MPajlyCHasi Mepa ABYTPaHHOTO yrJia.

OnepupoBath MOHATHSIMH: MHOTOIPAHHHK, BBIMYKIbI ¥ HEBBIMYKJIbI MHOIOIPAHHHK, O3JIEMEHTHI
MHOTOTPaHHHUKA, TIPABHIIBHBIA MHOTOTPAHHHK.

Pacro3HaBaTh OCHOBHbBIC BHBI MHOTOTPAHHHKOB (MHPaMua; MpH3Ma, MPSMOYTOJIbHBIN Mapaiiesenues,
KY0).

KnaccuduupoBath MHOrOrPaHHHKH, BBIOHpPask OCHOBAHUS [UTs KiIacCU(DHKAIMK (BBITYKJIbIC M HEBBITYKIIbIC
MHOTOTPaHHUKH; TIPABHIIbHBIE MHOTOIPAHHUKH; MPSIMbIE U HAKIIOHHBIC TIPU3MBI, [APaJIICIeIIUIICIbI).

OneprpoBath MOHATHSIMHE: CEKYILAsi INIOCKOCTh, CEYeHHE MHOIOIPAHHHKOB.

OOBSICHSTH TPUHIIUITBI IOCTPOCHHS CEYEHHUH, UCTIONB3YSI METO/ CIIEIOB.

CTpouTh CEUeHHss MHOTOrPAHHUKOB METOIOM CIIEJOB, BBIMOJHSTH (BBIHOCHBIE) IUIOCKHE YEPTERU U3
PUCYHKOB MPOCTBIX 0OBEMHBIX (QUIYp: BHJI CBEPXY, COOKY, CHH3Y.

Pemiate 3a7aui HA HAXOXKJIECHHE T'€OMETPHYECKHX BENMYMH MO 00pasliaM WM alrOpHTMaM, IPUMEHSS
M3BECTHBIC aHATUTHYECKIE METO/IBI IPH PEIIEHAH CTAHAAPTHBIX MATEMATHIECKUX 33144 Ha BBIYUCICHHE PACCTOSHHI
MEKJTY IBYMsI TOYKAMH, OT TOUKH JIO MPSIMOA, OT TOUKH JIO IUIOCKOCTH, MEKITY CKPEIIIHBAIOIIIMHUCS MPSIMBIMH.

Pemiath 33724l HA HAXOXKICHHE T€OMETPHYECKHX BENMYMH MO 00pasiaM WM alrOpHTMaM, IPUMEHSS
W3BECTHBIC AHAMTHYECKHE METOJbI IPU PELICHUM CTAHIAPTHBIX MATEMATHYECKHX 3a]a4 HA BBIYUCICHHE YTIIOB
MESKJTY CKPEIMBAIOIMMUCS [PSIMBIME, MEXKY TIPSAMO M IUIOCKOCTBIO, MEXIY TNIOCKOCTSIME, IBYTPAHHBIX YTIIOB.

BbIuncisTe 00bEMBI U IUIOMAAM MOBEPXHOCTEH MHOTOIPAHHHKOB (MPH3Ma, MHpaMHa) ¢ HPUMEHEHHEM
(opMyIT; BBIUHCIIATH COOTHOIIEHHS MEK/TY TUIONIAIIMH TIOBEPXHOCTEH, 00bEMaMH MOTOOHBIX MHOTOTPAHHHKOB.

OneprpoBath MOHSATHAMHU: CHMMETPHS B TIPOCTPAHCTBE; LIEHTP, OCh H IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U
IUIOCKOCTh CUMMETPHH (PUTYPBL.

W3BiekaTh, MpeoOpa3oBbIBATE U UHTEPIPETHPOBATH HHPOPMALMIO O MPOCTPAHCTBEHHBIX T€OMETPHIECKUX
(urypax, npeICTaBICHHYIO Ha YEPTEKAX M PHCYHKAX.

TpumMeHsITh TeOMeTprUUecKre (GpAKTHI JJIs PEIIEHUS CTEPEOMETPUYECKUX 3818, IIPEATIONATAIONINX HECKOIBKO
IIArOB PEIIEHNUs], €CITH YCIOBHS TIPUMEHEHNUS 3aJaHbI B SIBHOU (hopMe.

IpuMeHsITh MpOCTEHIe NPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMBI [PH
PELICHHH CTePEOMETPUUYECKUX 3a/1ad.

IpuBOANTL NpHUMEPbl MATEMATHYECKNX 3aKOHOMEPHOCTEil B MPHUPOJE M JKU3HH, PACIIO3HABATH MPOSIBICHHE
3aKOHOB T€OMETPUH B HCKYCCTBE.



HpI/IMCHHTI) MOJTYUYCHHBIC 3HAHUS Ha IPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC CUTYalluX U IIPUMEHATH U3YYCHHBIC
MOHATHA B IIPOLECCE MOMCKA PCHICHHUA MAaTCMAaTUYCCKU C(I)OpMyHHpOBaHHOfI HpO6J'IeMBI, MOJCIUPOBATL pPCaJIbHBIC
CUTYyalliH Ha A3BIKC TCOMCTPHUU, UCCIICA0OBATH ITOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM I'COMCTPUICCKUX MOHATHH U
TEOPEM, allrapara anre6pLI; peuIaTh MPAKTUICCKUEC 3aJa4H, CBA3AHHBIC C HAXO0XJACHUCM I'COMCTPUICCKUX BCJIMYHMH.

11 KJIACC

OnepupoBaTh MOHATHAMU: [AIHHIPUYECKAs] MOBEPXHOCTh, 00pa3yIoIIKe MUITHHAPUIECKON TOBEPXHOCTH;
LATHHIP; KOHHYECKask TIOBEPXHOCTD, 00pa3yroNie KOHNYECKON MOBEPXHOCTH, KOHYC; CheprdecKast TOBEPXHOCTb.

PacniozHaBath Teia BpaieHus (IHIHHIP, KOHYC, cdepa U map).

OOBSICHITB CITOCOOBI TIOTYYESHHUS T BPAIICHHS.

KiaccuduumpoBath B3aUMHOE PaCTIONOKeHHE CHephl U TITOCKOCTH.

OnepupoBaTh MOHATHUSAMHM: IIAPOBOM CErMEHT, OCHOBAHME CEMEHTa, BBICOTA CETMEHTA; IIAPOBOW CJIOH,
OCHOBAHHE IIAPOBOrO CJIOS, BBICOTA IIAPOBOTO CIIOST; MIAPOBOW CEKTOP.

Bbrunciasate 00bEMBI M TUIOMIA[AM TOBEPXHOCTENW TEN BpalICHUs, T€OMETPHUYECKHX TNl C MPUMEHEHHEM
bopmyt.

OnepupoBaTh MOHSITHUSAMH: MHOIOrPAHHMK, BIMCAHHBIH B Cepy U ONMHCAHHBIA OKOJO cdepsl; chepa,
BITUCAHHAS B MHOTOTPAHHUK WU TEJIO BPAIIECHHUS.

Borunciasgte COOTHOIIEHUS MCXAY IuiomaasiMu HOBCpXHOCTeﬁ n 06’LéMaMI/I H0}106H]:-IX TEII.

N300paxkaTh nzydyaemblie GUTypbl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) TIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (DUryp: BHJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CCUCHUA TEJI BpalllCHUA.

HW3BrekaTh, HHTEPNPETHPOBATH U MPE0OPa30BHIBATH MH(POPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢burypax, npeaCTaBICHHYIO Ha YePTEKaX U PUCYHKAX.

OrnepupoBaTh MOHATHEM BEKTOP B ITPOCTPAHCTBE.

BBINONMHATE JEHCTBHS CIIOKEHUST BEKTOPOB, BBIYUTAHHS BEKTOPOB M YMHOXKEHHS BEKTOpA HA YHCIIO,
OOBACHATH, KAKHMH CBOMCTBAMH OHH 00J1a1af0T.

[puMeHSATh TPaBUIIO MApAJUICIICIUIIEA.

OreprpoBaTh MOHSITHSIMH: IEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOLYIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPAWHATHI BEKTOPA, YOI MEKIY BEKTOPAMH, CKAISPHOE MPOM3BEICHHE BEKTOPOB, KOJUTHHEAPHBIC H
KOMILUTAHAPHBIE BEKTOPBI.

Haxomuts cymMMy BEKTOpOB W TNPOM3BENCHHE BEKTOpPa HA YHCIO, Yroil MEXKIY BEKTOPaMH, CKaSIPHOE
MPOU3BEJICHIE, PACKIIAIBIBATE BEKTOP IO IBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3a1aBaTh MIOCKOCTH YPaBHEHHUEM B IEKAPTOBOM CHCTEME KOOPIHHAT.

IpuMeHsTh TeOMETpUUYECKUE (PAKTHI TS PEIIICHUS CTEPEOMETPHUUECCKHUX 38,14, MPEAIONATatONINX HECKOIBKO
IIIar0B PEIICHUs, €CIIM YCIIOBHUSI IPUMEHEHHUS 3a1aHbI B IBHOU (opme.

Periath mpocTeiiiie reoMeTpuuecKre 3a1a9r Ha IPUMEHEHHE BEKTOPHO-KOOPIHHATHOIO METOIA.

Pemrath 3aaun Ha TOKA3aTELCTBO MATEMATHUECKUX OTHOIICHHUN M HAXOXICHHE T€OMETPHUECKHUX BEITHYHH
0 00pasIaM WK aJropUTMaM, PUMEHSS H3BECTHBIE METOBI TIPH PEIIICHUH CTAaHIAPTHBIX MATEMATHUECKHUX 3a7a.

[IpuMeHATh TPOCTEHIINE MPOTPAMMHBIC CPEIACTBA M 3JIEKTPOHHO-KOMMYHHKAIMOHHBIC CHCTEMBI TIPH
PEIICHHH CTEPEOMETPHUIECKHIX 3a1a4.

IIpuBOIUTH MPUMEPEI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPHUPOIE W JKHU3HH, PACIIO3HABATH TPOSIBICHHUE
3aKOHOB T€OMETPUH B MCKYCCTBE.

[puMeHSTH MoNMydeHHbBIC 3HAHKS Ha IPAKTHKE: aHATM3UPOBATh PeabHble CUTYAllnH U IPHMEHSATh H3yUeHHbIE
TIOHSATHS B MPOIECCE MOMCKA PEIICHHsT MaTeMaTHUeCKH CHOPMYITHPOBAHHOM TPOOIEMBI, MOJCITUPOBATE PEabHbBIE
CHUTYaIlNH Ha SI3bIKE TEOMETPHH, UCCIIEIOBATE TOCTPOEHHBIE MOJIENH C HCTIOIb30BaHMEM T€OMETPHUECKUX TTOHSTHIA 1
TeopeM, armapaTa ajareOphl; penaTh PaKTHIECKHE 3a1a491, CBSI3aHHbIE C HAXO0XKICHHEM T€OMETPUIECKUX BEHIHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuorexa [JOK
[TapamiensHOCTE NPSAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 h% 10 1
TJIBI MEKY MPSIMBIMU U TUIOCKOCTSIMU httos://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHEOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1 Et?[i?/?;fcli(;gﬁllic 209637
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 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

11 KVIACC

Kosaun4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [IOK
1 T 12
eI Bpatiei https://m.edso0.ru/1c209e37
2 OOBEMEBI TET 5 1 bubmotera [JOK
https://m.edso0.ru/1c209e37
3 BexTopsl ¥ KOOpAMHATHI B TPOCTPAHCTBE 10 1 l:gfg;;f;igﬁﬁc 209637
4 [ToBTOpEeHue, 06o0IICHNE, 7 1 bu6moreka [IOK
cUCTEMAaTU3aIys 3HaHUI https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoaunuecTrBo yacon

Ne Jara DJIeKTpOHHBIE U] POBLIE
Tema ypoka
n/n Beero Kourtpoabhsbie IIpakTHyeckue H3y4eHus! odpa3oBaTeJIbHbIE PECYPChI
padoTsl pa6oThI
OCHOBHBIE TIOHATHS CTCPEOMETPHHU: TOUKA, MpsSMasi,
IJIOCKOCTh, MPOCTpaHCTBO. IIpaBuia n3o0paxeHus
1 p (153 P N P 1 bubaunoreka [IOK
Ha PUCYHKaX: U300payKECHHS IJIOCKOCTEMH,
pueyi P https://m.edsoo.ru/aecc77cd
TapajuIeIbHBIX MPSMBIX (OTPE3KOB), CEPEeINHBI
oTpe3Ka
5 [TonsaTHA: NEepecekarouecs MI0CKOCTH, 1 bubaunoreka [IOK
THepeceKaroIuecs psiMasi ¥ II0CKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsaTHA: Nepecekaromecs MI0CKOCTH, 1 bubaunoreka [IOK
MepeceKarolInecst npsiMast v TIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO ¢ MHOI'OI'PaHHUKAMU, H300paKeHHE
4 p ’ p 1 Bbubanorexa ITOK
MHOTOrPaHHHKOB Ha PUCYHKaX, HA MPOEKIIMOHHBIX
P PHEYHKaX, P https://m.edsoo.ru/a63959d
yepTexax
5 HauanpHsle cBeieHHs 0 KyOe ¥ IUPaMUIe, HX 1 Bubnnorexa LIOK
pa3BépTku U Mozenu. CeueHUss MHOTOrpaHHHKOB https://m.edsoo.ru/b30dff38
HauanpHble cBeieHUs 0 KyOe U IUPaMULIE, HX Bubnuorexa [IOK
6 .. 1
pa3BépTku U Mojenn. CeueHUss MHOTOrpaHHHKOB https://m.edsoo.ru/3d8ffd32
ITonsiTrie 06 aKCHOMATHYECKOM ITOCTPOESHUU
7 P 1 bubaunoreka IIOK
CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHN U
p P P P https://m.edsoo.ru/Occ5cafe
CJIEJICTBUS U3 HUX
ITonsiTre 06 aKCHOMATHYECKOM ITIOCTPOESHUU
8 cTrepeoMe aKCHOMBI CTEPEO] erp 1 Bubmuorexa [IOK
T METPHH: aKCHOMBI CT METPHUHU U
p P p P https://m.eds00.ru/239c8ch4
CJIEICTBUS U3 HUX
ITonsiTre 06 aKCHOMATHYECKOM ITIOCTPOESHUU
9 p 1 Bbubmuoreka [JOK
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHN U
p P P p https://m.eds00.ru/65c6b106
CJIEJICTBUS U3 HUX
TTonsiTre 06 aKCHOMATHUYECKOM ITOCTPOESHUU
10 P 1 Bbubmmoreka [JOK
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHN U
p P p P https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
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Bzanmnoe PaCIIOIOKECHUC TPAMBIX B IIPOCTPAHCTBE:

11 T KAFOIIHECs, TapaJUIebHBIC 1 brbmorexa LIOK
CPECCRATOMHSE, napaiie ¢ https://m.edsoo.ru/1a2520f6
CKpeIIUBAIOIINECS IPSIMBIE
I .
12| npoctpancrac: mapatiesisic mpavic s biorera LIOK
pocip - fap P . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAJUICIIBHOCTD TPEX MPSMBIX
I .
f | e
POCTPAHCTBE: LiapaylIeibHOCTh NMpAMO https://m.edsoo.ru/ee1d19b9
TUTOCKOCTH
14 VYTIIBI ¢ COHATPaBIICHHBIMH CTOPOHAMH Erbmorexa LIOK
P P https://m.edsoo.ru/9f4071b9
15 Yron Mexay NpsSIMBIMH B IPOCTPAHCTB! bubamorexa LIOK
O MEKAY TP poCTpaHcTBe https://m.edsoo.ru/fe733862
16 Yron MexIy NpsIMBIMH B IPOCTPAHCTBE bubmorexa LIOK
Ay Tp poctp https://m.edsoo.ru/2935a9a0
17 [NapannensHOCTh MIIOCKOCTEN: TTapasieabHbIE bubmmorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa MapaJuIeNIbHBIX IUIOCKOCTEH BuGmoreica LIOK
P https://m.edsoo.ru/e504d656
19 [pocreiimye npocTpaHCTBEHHbBIE GUTYpHI HA Bubnnorexa LIOK
IUIOCKOCTH: TETpasIp, KyO, mapasuieseure/ https://m.edsoo.ru/4a28dc02
20 ocThocH e ceteHii bubauoreka LIOK
TPOCHHE CeteHIH https://m.edsoo.ru/1d434d0f
21 Ioctpoenue ceueHuit buGmorexa LIOK
P https://m.edsoo.ru/ec26fe5d
" KonTponpeHas padora no Temle_:[ "[Ipsmsie 1 BiGnmorexa LIOK
IUIOCKOCTH B HpOCTpai{'c':TBe. apaJuIeNIBHOCTh https://m.eds00.ru/9a0a956
NPSIMBIX ¥ IUIOCKOCTEH
23 [leprneHuKyIAPHOCTD NPSMOM U TIOCKOCTH: Bubnmorexa LIOK
MEPICHANKY/ISIPHBIEC TPSIMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsiMble mapasuienbHble U NEPIEHANKYIISIPHBIE K Bubnmorexa LIOK
IIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasnienbHble U NEPIEHAUKYISPHBIE K bubmuorexa [IOK
IIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHAUKYISIPHOCTH MPSIMON 1 bubmuoreka [IOK

IIJIOCKOCTH

https://m.edsoo.ru/f85bfc46
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[Ipu3Hak nepneHuKyIIpHOCTH MPSIMOI 1

Bbubaunoreka [IOK

27
IUIOCKOCTH https://m.edso0.ru/79165d15
28 Teopema o npsMOii EPIEHIUKYIISIPHON TIOCKOCTH Brbmorexca LIOK
P P PHEHAHKYIAP https://m.edso0.ru/635¢5087
29 Teopema o npsMOii EPIEHIUKYIISIPHON TIOCKOCTU Grbmorexca LIOK
P P PHEHIMIIAP https://m.edsoo.ru/bd3745f8
30 Teopema 0 HpsSMOI MIEPIEHIUKYIISIPHON TUIOCKOCTH bubmmorexa LOK
P P PHEHAHKYIAP https://m.edsoo.ru/7d18834b
1T :
OUIICH 210 [LIIOCKOCTH, PACCTORHHE OT TPAMOH A0 https://m.edsoo.ru/33c477d3
TUTOCKOCTH
1T :
| e ——
g P P s https://m.edsoo.ru/66fefadd
TUIOCKOCTH
1T :
| e ——
8 P P s https://m.edsoo.ru/a5h7b8e3
TUIOCKOCTH
o | e e e
. P P A https://m.edsoo.ru/dbee22bc
IUIOCKOCTH
35 VYIIBl B IPOCTPAHCTBE: YTOJ MEXKAY MPSIMON 1 Bubnnorexa LIOK
UTOCKOCTBIO https://m.edsoo.ru/6b61b2b4
JIByrpaHHbIii yroiu, JIMHEHHBII yrojl ABYTPaHHOTO Bbubnuorexa [IOK
36
yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIii yroiu, JTMHEHHBII yrojl ABYTPaHHOTO Bubnuorexa [IOK
yria https://m.edsoo.ru/c7c777ed
38 [lepreHIuKyYIAPHOCTD IIOCKOCTEH: MIPU3HAK Bubnmorexa LIOK
MEPICHANKY/ISIPHOCTH JABYX IJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepreHIUKyYIAPHOCTD IIOCKOCTEH: MPU3HAK Bubnmorexa LIOK
MEPICHANKY/ISIPHOCTH JABYX IIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [lepreHIUKYIAPHOCTD TIOCKOCTEH: MPU3HAK Bubnmorexa LIOK
MEPICHANKYIISIPHOCTH JABYX TJIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o TpEx MepHECHAUKYIAPAX buGmorexa LIOK
P P PHCHAMYIP https://m.edsoo.ru/e4972cdc
bub. OK
42 Teopema o0 TpéX NepHeHIUKYIsIpax ubnHoreia L

https://m.edsoo.ru/52188a7d
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Bbubaunoreka [IOK

43 Teopema o TpEX MepHEHANKYIIAPAX
P P PHERAHIYIAp https://m.edso0.ru/9f246736
KonTponsHas pabora 1o remam
44 "Tle lI')ICHHI/IK J'I[)ﬂ HOCTB IIPSIMBIX M INIOCKOCTE!" 1 bubmiorexa [IOK
" P - P " https://m.edsoo.ru/5b971ef3
VYTIIBI MEX/Ty IPSIMBIMH U THIOCKOCTSIMA
[TonsTHE MHOTOrpaHHNKA, OCHOBHBIE SJIEMEHTHI
45 P ’ bubmmorexa [JOK
MHOTIOTPaHHHKA, BBIITYKJIBIC H HEBBIMYKIIbIC
P - DIV e https://m.edsoo.ru/2d24e873
MHOT'OI'pPaHHHKH; pa3BEépTKa MHOTOr PaHHHKA
[Ipn3ma: N-yronpHas Ipu3Ma; TpaHu U OCHOBAHHS
46 P T P P 6 Brbmmorexa LIOK
TIPU3MBI; TIPsIMast 1 HAKJIOHHAsI IPU3MBI; OOKOBast 1
p p P https://m.edsoo.ru/b4ad63ad
TIOJTHAsT TOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, NpsIMOYr OJIbHBLI Brbmmorexa LIOK
HapaJuleNen el ¥ ero CBoicTBa https://m.edsoo.ru/8a7be683
[Mupamuya: N-yroabHas mIpaMuia, TPaHU U
48 OCHOBAaHHWE MTHPaMU/Ibl; OOKOBasl U MOTHAS bubaunoreka [IOK
IIOBEPXHOCTh IIMPAMUBI; IPABIIIbHAS U yCEUEHHAS https://m.edsoo.ru/fblcd0a5
paMuia
[paBuiibHBIE MHOTOIPAHHUKH: IOHATHE
49 MIPaBUIBHOTO MHOTOIPaHHMKA; IpaBUIIbHAs IpU3Ma Bubanorexa LIOK
1 MpaBHIbHAS IMPAMH/IA; TIPABHIIbHAS TPEYrOJIbHAS https://m.edsoo.ru/074c8865
ITMPaMKZA U NIPABUIIBHBII TeTpa’ap; Kyo
50 [IpencraBienue o NpaBUIIbHBIX MHOI'OTPaHHHUKAX Bubanorexa LIOK
OKTa’/Ip, OCKadIP U UKOCASIP. https://m.edsoo.ru/a0fdd5bf
CuMMeTpHs B IPOCTPAHCTBE: CHMMETPUS
51 OTHOCHUTENFHO TOYKH, NPSIMOH, MIIOCKOCTH. bubaunoreka IIOK
DJIeMEHThI CHMMETPUH B TUPAMU/IAx, https://m.edsoo.ru/b9e777d9
napajiesenuneax, NpaBWIbHBIX MHOTOrpAaHHUKAaX
59 BeruncrieHre 2J1eMEeHTOB MHOTOTPaHHUKOB: pEOpa, Bubnmorexa LIOK
JIMArOHAIH, YTIIbI https://m.edsoo.ru/6cdbecef
[Tnomaap GOKOBO HOBEPXHOCTH U MOIHOMN
MIOBEPXHOCTHU HPSAMOI MPU3MBI, IO Bubnmorexa LIOK
53 . .
OCHOBaHHiA, TeopeMa 0 GOKOBOIA TIOBEPXHOCTH https://m.edsoo.ru/37d84157
TIPSIMON TIPU3MBI
[Inomans 60KOBOM MOBEPXHOCTH U MIOBEPXHOCTU
N p p Bbubmmoreka [JOK
54 MPaBWIBHOW MHPaMHUIBI, TEOpEMa O IUIOLIAI!

0OOKOBOI MOBEPXHOCTH YCEUEHHON MUPAMUIBI

https://m.edsoo.ru/5603e30b
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Bbubaunoreka [IOK

55 KonrpospHas pabora 1o Teme "MHOrorpaHHHKA 1 https://m.eds00.ru/a95f5¢04
i Bbubmorexa [JOK
IT 1
56 osTHE 00 00bEMe https://m.edsoo.ru/7ad0020b
. Bubmorexa [JOK
57 OObEm npammie! . https://m.edsoo.ru/235171pb3
. Bubmoreka [JOK
1
58 OOnEw mpavn ot https://m.edsoo.ru/f47dfefd
bubaunoreka [IOK
. 1
59 OOEw mpavn ot https://m.edsoo.ru/79¢10312
. Bubmoreka [JOK
1
60 OOEw mpavn ot https://m.edsoo.ru/2faadc3f
bubaunoreka [IOK
1 é 1
6 O0bEM mpisMo1 https://m.edsoo.ru/79853608
. Bubmoreka [JOK
62 ObEm mpu3MEL 1 https://m.edsoo.ru/1e053890
. Bubmoreka [JOK

63 O6nEw mprsMe! . https://m.edsoo.ru/482d3f51

64 KonTponpHas padora o teme "O0bEMBI 1 Bubanorexa LIOK
MHOIOTPaHHHUKOB" https://m.edsoo.ru/28a6573c

65 [NoBTOpenue, 0600IIeHNE CHCTeMaTH3alMs 3HAHUIL. 1 bubaunoreka LIOK
IMocTpoeHune ceyeHuii B MHOrOrpaHHHKE https://m.edsoo.ru/098bedad
[oBTOpenue, 0600IIeHNE CHCTeMaTH3alMs 3HAHUIL.

66 Brruncnenue paccTosHUNA: MEXAY ABYMs TOUKaMH, 1 Bbubnuorexa [IOK
OT TOYKH JI0 PSIMO#A, OT TOYKHU [0 IIOCKOCTH, https://m.edsoo.ru/f7792ba9
MEXY CKPELIMBAIOIMMUCS MIPSIMBIMH

Bubmmorexa ITOK

67 Urorosas kKoHTposbHast pabora 1 https://m.eds0o.ru/b9146bc0
IoBTOpenue, 0600IIeHNE CHCTeMAaTH3AlMs 3HAHUIL.

68 Berruncnenue yrioB: MeXIy CKPEILMBAIOIIUMHUCS 1 Bubnmorexa LIOK
MPAMBIMHE, MEXy TIPSIMOM M TIIOCKOCTbIO, https://m.edsoo.ru/56765e8b
JIBYTPAHHBIX YTIIOB, YIJIOB MEX/IY ILIOCKOCTSIMHU

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KVIACC

KoauuecTBo yacon

Ne Tema vooka N n Jara DJIeKTpOHHBIEe U] POBLIE
n/n » Bcero OHTPOJIBHBIC paKTHiecKkue H3Yy4eHHust ofpa3oBaTe/bHbIe pecypcehbl
padorsl pa6oThI
1 Cdepa u map: HeHTp, paanyc, TMaMeTp; 1 Bbubmoreka [JOK
IUIOIIA (b TIOBEPXHOCTH Chephl https://m.edsoo.ru/0341bc2b
B .
, | Do e v [
pes TUIoMa https://m.edsoo.ru/bed12a43
cepsl
3 N3zobpaxenue chepsl, mapa Ha TIOCKOCTH. 1 Bbubmoreka [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2
0
o | oy e |
HHHRAD y P ’ https://m.edsoo.ru/6054b8c1l
LIJTHHIPHIECKON TOBEPXHOCTH
, | e o
pasyioll > oAl https://m.edsoo.ru/188f6216
MIOBEPXHOCTH
V300paskeHre NUIMHIPA HA TUIOCKOCTH.
Pa3péprra munmungpa. CedeHus LUIMHIpA Bubnnorexa LIOK
6 . 1
(TIITOCKOCTBIO, MAPALIETBHON HITH https://m.edsoo.ru/016e25eb
MEPIEeHAUKYIIIPHON OCH LIUIUHAPA)
;| Koo e 1
HUY i IOBEPXHOCTHU, OCh ¥ BEPIINH
N P ? P https://m.edsoo.ru/c94ba09b
KOHMYECKOH IOBEPXHOCTH
8 KoHnyc: ocHOBaHue 1 BepiMHa, 00pa3yrommas u 1 Bbubnuorexa [IOK
0Ch; TUIOMIa/1b GOKOBOM M TIOJHOM MTOBEPXHOCTH https://m.edsoo.ru/897dd3b2
9 Vceu€HHblii KOHYC: 00pa3yIoIIie U BbICOTA; 1 bubnuorexa [IOK
OCHOBaHUsI U GOKOBas MOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o0paxenue koHyca Ha IIOCKOCTU. Pa3BépTka
koHyca. CeueHust KOHyca (IIOCKOCTBIO, bubnuorexa [IOK
10 . 1
MapajyieIbHON OCHOBAHHIO, U MIOCKOCTHIO, https://m.edsoo.ru/Obdelbe8
MIPOXOJISIIEH Yepe3 BEPIIUHY)
11 Kombuna eJ1 Bpare ororpa 0 1 buGmorexa LIOK
MOHHALIA TCIT BPAICHIA H MHOTOTPAHHHKOB https://m.edsoo.ru/3cef10e5
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MHororpaHHHK, OTUCAHHBIN OKOJIO C(hepsl;

12 o Brbmmorexa LIOK
cdepa, BiMcaHHasi B MHOTOI'PaHHHUK WJIH B TEJIO https://m.eds0o.ru/0b136158
BpAILCHUS
13 ITonstre 06 00béMe. OCHOBHBIE CBOMCTBA Bubaunoreka [IOK
00BEMOB Tel https://m.edsoo.ru/26a03fh7
14 O06BEM mIMHIpa, KOHyca bubmorexa LIOK
t APa, KO https://m.edsoo.ru/5513d87h
Bbubaunoreka [IOK
1 .
° OOEw wapa i mowazs: chepet https://m.edsoo.ru/d189bde2
5| ome s e Comonen
Ay THIota st P ’ https://m.edsoo.ru/810cfleb
MOO0HEIX TE
17 KonrponbHas pabora no temam "Tena bubmmorexa [JOK
BpauieHus” u "O6bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MIOCKOCTH M B TIPOCTPAHCTBE Brbmorexa LIOK
P poctp https://m.edsoo.ru/5caefclb
19 Clio’keHue ¥ BEIYUTaHHE BEKTOPOB Bubmorexa LIOK
P https://m.edsoo.ru/23f4f089
20 VMHOKEHHE BEKTOPA Ha YHCIIO bubmorexa [I0K
P https://m.edsoo.ru/dee379eb
Pa3noxenue BekTopa 1o TpéM HEeKOMILIaHAPHBIM Bubnnorexa LIOK
21
BekTopam. [IpaBuiio napasienenureia https://m.edsoo.ru/a28fd74e
29 Pemenue 3amay, cBS3aHHBIX ¢ IPUMEHEHUEM bubaunoreka IIOK
MPaBUII ISUCTBHUI C BEKTOpaMHU https://m.edsoo.ru/5a827900
23 KoopauHaTHO-BEKTOPHBIN METOA MPU peILICHUN Bubauorexa [IOK
reOMETPHYECKHX 38124 https://m.edsoo.ru/d3alfe30
5y HpﬂMOyFOJ'ILHaSI[< CHCTEMa KOOp/IMHAT B BuGmiorexa LIOK
HpOCTanHCTBe' OOPAMHATBI BEKTOPA. https://m.edsoo.ru/48db7058
Ipocreiimme 3a1a4u B KOOPAUHATAX
VYron mexay Bekropamu. CkansipHOe Bubnunorexa LIOK
25
MPOM3BE/ICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexay OpsSMBIMU 1 bubmuorexa [IOK
IUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
97 KonTponpHas pabora o teme "BekTops! u bubmuorexa [IOK

KOOPJIMHATHI B IPOCTpaHCTBE"

https://m.edsoo.ru/77c22fc5
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https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5

[ToBTOpenue, 0600IIEeHHE U CHCTEMATH3AITHS

N Bubmorexa [JOK
28 .0 , , 1
3HaHui. OCHOBHBIE PUTYPHI, (PAKTHI, TEOPEMBI https://m.eds00.ru/1780ba5d
Kypca IUIaHUMETPHN
TloBTOpenue, 00OOIIEHHE U CHCTEMATH3AIUS
29 3HaHI/II71:. OcHoBHBIE (GUTYPHI, (HAKTEI, TCO[I)_IeMI)I 1 Brbmorexca LIOK
https://m.eds00.ru/078cd184
Kypca ITaHUMETPHU
IT , 0000
SR ) BuSorexa LIOK
e P A https://m.edsoo.ru/7491efe0
peleHus
IT , 0000
31| it Saten e o eroms . BuGmionera LIOK
) P https://m.edsoo.ru/4dffdad7
peleHus
IT 000
2| swanit Ocnonmte Quryps, dasrs, reopens . BuGmionera LIOK
) YPBL, - Teop https://m.edsoo.ru/74b2ad91
Kypca CTepeoMeTpUH
bubaunoreka [IOK
33 )46 §] 1
TOroBas KOHTpOIbHas pabota https://m.edsoo.ru/ec24dfc2
34 [oBTOpenue, 06o0IIEHNE U CHCTEMaTH3ALIUs 1 bubaunoreka LIOK
3HAHUK https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kon IIpoBepsieMble MpeAMeTHBIE Pe3yJbTAThI 0CBOEHUSI OCHOBHOI 00pa30BaTeIbHOM
MpoBEpAEMOTo NMPOrpamMMmel cpeiHero oduero odpa3oBaHusi
pe3yabTaTa
7 T'eomerpus
7.1 OrnepupoBaTh MOHATHAMM: TOYKA, TPSIMasi, TUIOCKOCTh
7.2 TIpUMEHSITh aKCHOMBI CTEPEOMETPHH U CIIEJICTBHUS U3 HUX MIPU PELICHUH F€OMETPUUIECKHX 3a/1au
7.3 OrnepupoBaTh MOHATHAMH: MAPAJUICIBHOCTD U IEPHECHIUKYISPHOCTD MPSIMBIX U IIOCKOCTEH
7.4 KitaccupuiipoBaTh B3anMHOE PaclioiokeHNe MPSIMBIX | IIIOCKOCTEH B IPOCTPAHCTBE
25 OrneprpoBaTh MOHATHAMH: JBYIPaHHBIN Yo, TpaHU JBYTPaHHOrO yriia, pedpo JABYrpaHHOTrO yriia,
' JIMHEHHBIN Yoy ABYTPaHHOTO yria, IpaaycHas Mepa JBYIPaHHOro yria
26 OrneprupoBaTh MOHATHAMHU: MHOTOTPAHHHK, BBIMYKIIBIA M HEBBIMYKIIBI MHOTOIPaHHUK, SJIEMEHTBI
' MHOTIOTPaHHHKA, TPAaBHIIbHBI MHOTOTPaHHUK
27 PacriosHaBaTe OCHOBHBIE BHIBl MHOTOIPaHHHMKOB (MUpaMuzia, TPU3MA, HPSMOYrOJbHBIN
' napajuiesienune, Kyo)
KnaccuguuupoBatb MHOrOrpaHHHMKH, BBIOMpasi OCHOBaHWs Ul KiIacCHU(UKALWK (BBIMYKIbIE U
7.8 HEBBIITYKJIbIE MHOTOTPAaHHUKH, TPAaBWIbHbIE MHOIOTPaHHUKH, NPSIMble W HAKIOHHBIC NPHU3MBI,
napasuieIIeIUIIe Ibl)
7.9 OnepupoBaTh HOHATHAMH: CEKYIIasl INIOCKOCTh, CEYEHHE MHOTOIPAHHUKOB
7.10 OOBSCHATH MPUHLIUIIBI TIOCTPOCHHUS CEYSHUI MHOTOIPAHHHUKOB, HCIIONB3YS METOJ CIIE/IOB
211 CTpouTh CeueHUs] MHOIOrPAHHUKOB METOJIOM CIIE/IOB, BBIIONHATH (BEIHOCHBIC) IIOCKHE YEPTEHH
' 13 PUCYHKOB IPOCTBIX 00BbEMHBIX QHUTYP: BUJ CBEPXY, COOKY, CHH3Y
Pemarp 3amauM Ha HAXOXKACHHE TEOMETPUYECKHMX BEIMYMH MO o0pa3laM WM ajJropHTMam,
212 MIPUMEHSISI I3BECTHBIC AaHAIMTUYECKUE METO/IBI IPH PELICHUU CTaHIAPTHBIX MAaTeMaTHICCKHUX 3a/1a4
' Ha BBIYHCIICHUE PACCTOSHUI MEXKIY IBYMsI TOUKaMHU, OT TOUKH 0 IPSIMOM, OT TOYKH JI0 UIOCKOCTH,
MEXIY CKPELIMBAIOIMMUCS TIPSIMBIMH
Pemarp 3amaun Ha HAXOXKACHHE TEOMETPHYECKHMX BEIMYMH MO oOpa3laM WM aJropuTMam,
213 MIPUMEHSISI I3BECTHBIC AaHAIIMTUYECKUE METO/IbI TIPH PELICHUH CTAHIAPTHBIX MATEMATUYESCKUX 33134
' Ha BBIYUCIICHHE YTJIOB MEXIY CKPCUIMBAIOIIMMHUCS MPSMBIMH, MEXIY HPSMOW M IUIOCKOCTBIO,
MEXIY TIOCKOCTSIMH, IBYTPAHHBIX YTIIOB
Boruncnath 00bEMBI M IUIOMIAAX TOBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma, MHpaMHIa) C
7.14 npuMeHeHneM (HOpMyIT, BBIYUCISTH COOTHOLICHHS MEX/IY IUIOMIAASIMH MOBEPXHOCTEH, 00bEMaMu
MOAOOHBIX MHOTOTPAHHUKOB
215 OmnepupoBaTh MOHITHSIMH: CAMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh CHMMETPHH,
' LIEHTP, OCh U TIOCKOCTh CHMMETPUH (HHUTYPBI
16 U3Bnekarb, mpeoOpa3oBbIBATH W HMHTEPIPETUPOBATh HHAOPMAIMIO O MPOCTPAHCTBEHHBIX

reOMETPHYECKHX (Urypax, IpeacTaBICHHYIO Ha YepTeKax U PUCYHKAX




HpI/IMeHSITI) TEOMETPUICCKUC (baKTI)I JUIA pCHICHUA CTCPCOMETPUICCKUX 3a/ad, MPEAToJararomumux

i HECKOJIbKO IIaroB peHICHUs, €CJIN YCJIIOBUA IIPUMEHCHUA 3a/IaHbl B SIBHOM (bopMe
718 HpI/IMeHSITL npOCTeﬁmne nporpaMMHBIE CPEACTBA U 3JICKTPOHHO-KOMMYHHKAITMUOHHBIC CHUCTCMBbI
' Ipu pCHICHUU CTEPEOMETPUICCKUX 3a1aq
719 HpI/IBOZ[I/ITB NPpUMEPBI MATEMATUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpOAEC U KU3HH, pacCrio3HaBaTb
' MPOSIBJICHHUC 3aKOHOB I'COMETPHU B UCKYCCTBE
HpI/IMeHHTB MOJIYYCHHBIC 3HAHUS Ha NMPAKTHUKE: aHAJIM3UPOBATh PEAJIbHBIC CUTYalluu U IIPUMCHATH
U3YYCHHBIC ITOHATHA B ITPOLIECCE MOUCKaA PEHICHUA MaTEMaTHUICCKHU C(bOpMyHPIpOBaHHOﬁ npo6neM1)1,
7.20 MOICIIUPOBATL PCAJIBHBIEC CUTYallMU Ha A3BIKE I'€OMETPUU, UCCICHOBATHL INOCTPOCHHBLIE MOJCIIN C

UCIIOJIb30BAHUEM I'COMETPUICCKUX TTOHATUHN 1 TCOpEM, alrmapara aIIFC6pI)I, pemaTth MPakKTU4CCKUC

3aJa4u, CBA3aHHbIC C HAXOXACHUEM I'€COMETPUICCKUX BEJIMYUH

11 KVIACC

Koz IIpoBepsieMmble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOI 00pa3oBaTe/ILHOM
MPOBEPIEMOro NPOrpaMMbl CpeHero oouero odopa3oBaHus
pe3yJbTara
6 I'eomerpus
OrneprpoBaTh TMOHATHAMHU: [MIMHAPUYECKAsT MOBEPXHOCTh, OOpasyOIIHe IMIHHAPHYCCKOM
6.1 MOBEPXHOCTH, IMIIHH/AP, KOHHYECKasl MOBEPXHOCThb, OOpa3ylolIHe KOHUYECKOH IMOBEPXHOCTH,
KOHYC, ceprueckast HOBEPXHOCTb
6.2 PacrioznaBate Tena BpaieHus (LWIMHAP, KOHYC, cdepa H 1map)
6.3 OOBSICHATH CIIOCOOBI TTOTYYCHUSI T BpaLCHHs
6.4 KnaccugunupoBats B3auMHOe pactoyioxkeHue chepsl ¥ INTOCKOCTH
65 OrnepupoBaTh MOHATHAMH: LIAPOBOI CEIMEHT, OCHOBaHHE CErMEHTa, BHICOTA CEIMEHTA, IIapOBOH
' CJIOH, OCHOBAHHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CJIOS, IIAPOBOH CEKTOP
66 Beruuciars 00bEMBI M IUIOLIAAM IOBEPXHOCTEH Tel BpAlLIEHUS, IE€OMETPUYECKHX TNl C
' npuMeHeHueM Gopmyit
6.7 OrnepupoBaTh IOHATHAMH: MHOTOIDAHHUK, BIMCAHHbBIH B chepy M ONMMCAaHHBINA OKOJIO cdepsl,
' cepa, BryicaHHas B MHOTOTPaHHHK WM TEJIO BPAILICHUS
6.8 BBIYHCIIATH COOTHOLICHUS MEXKIY IUIOLIAIMU [TOBEPXHOCTEH 1 00bEMaMHM ITOZOOHBIX Tel
6.9 U3zobpaxars n3ydaeMbie GUrypbl OT PYKH U C IPUMEHEHHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BBINOMHATD (BBIHOCHBIE) IIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX QUrYp: BH] CBEPXY,
' COOKY, CHU3Y; CTPOUTh CCUECHHS TeJl BPAILICHHs
6.11 VI3BnekaTb, MHTEPIPETHPOBATh U IpeoOpa3oBbIBaTh HMHGOPMALMIO O IPOCTPAHCTBEHHBIX
' reOMETPUYECKHX QUrypax, IpeJCTaBICHHYIO Ha YepTeXax U PUCYHKaX
6.12 IpuMeHsTh reoMeTpudeckue (GakThl IS PEIICHHUS CTEPEOMETPHUECKHX 3a/1a4, TIPEII0Iararonnx
' HECKOJIBKO IIAr0B PEIICHHsI, €CIIM YCIIOBHS TPUMEHEHHUS 3a/1aHbl B IBHOW (opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BBINONHATD JEHCTBUS CIIOKCHUsST BEKTOPOB, BBIYMTAHMS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
' YHCII0, OOBACHSTH, KAKMMH CBOMCTBAMH OHH 00JIaIat0T
6.15 [IpuMeHSTH MpaBUIIO MapauIeNieNHIeaa TP CII0KEHUH BEKTOPOB




OHepHpOBaTB TOHATUSMU: NEKAPTOBBI KOOPAWHATHLI B MIPOCTPAHCTBE, BEKTOP, MOAYJIL BEKTOpA,

6.16 PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YIOJ MEXIy BEKTOpaMH, CKAIISIPHOE MPOH3BE/ICHIE
BEKTOPOB, KOJUTHHEAPHbIC U KOMILJIAHAPHBIE BEKTOPBI
6.17 Haxomuth CyMMY BEKTOPOB M IPOM3BEICHHE BEKTOpa Ha YHCJIO, YrOJ MEXIy BEKTOpaMHu,
. CKaJISIPHOE MPOU3BEICHHE, PACKIIAJbIBATH BEKTOP 0 JBYM HEKOJIMHEAPHBIM BEKTOpaM
6.18 3a/1aBaTh IIOCKOCTh YPAaBHCHHEM B ICKApTOBOI CHCTEME KOOPHHAT
6.19 Pemath npocreifime reoMeTpuyecKre 3a/1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/Ia
Pemath 3a1a4¥ Ha JIOKAa3aTEJILCTBO MATEMATHYECKUX OTHOLICHUH U HAXOXK/ICHHE T€OMETPHIECKUX
6.20 BEeJIMYMH 10 00pa3naM WM aJropuTMaM, IPUMEHSS W3BECTHbIE METOABl IPU peIleHHH
CTaHJAPTHBIX MATEMATHYECKUX 3a]1a4
6.21 TIpyMeHATh IpOCTEHIIE TPOrpaMMHBIC CPEJICTBA M JIEKTPOHHO-KOMM yHUKAIIOHHBIC CHCTEMBI
' TIPY PEIICHUH CTEPEOMETPHUYECKUX 3814
6.22 TIpHBOANTH MPUMEPhI MaTEMATHYECKHX 3aKOHOMEPHOCTEH B MPHPOJE U KU3HHM, PacliO3HABATh
. MPOSIBJICHHE 3aKOHOB T'€OMETPHH B HCKYCCTBE
TIpHMEHATH MOyYeHHbIC 3HAHUS Ha MPAKTHKE: aHATM3UPOBATH PealTbHBIC CUTYAIIUH M TPUMEHSTh
U3y4eHHbIC MOHATHS B MPOIECCE IOMCKA pPEUICHUs MareMaTHYecku CHOopMyYITHpOBaHHOM
6.23 po0IeMbl, MOJICTHPOBATh PEANIbHBIC CUTYAIIMH Ha A3bIKE T€OMETPHH, HCCIIEIOBATH TOCTPOCHHBIC

MOAEC/IN € HCIOJIB30BAHUEM TI'€OMETPUUCCKUX TOHATUH W TEOpEM, almapara aJ'll"e6pr, pemarb

TPAaKTUYICCKHUEC 3a/1avuU, CBA3aHHBIC C HAXOXACHUEM I'€OMETPHUICCKUX BEJIMINH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kog

IIpoBepsieMblii 3JIEeMEHT COAePKAHUA

I'eomerpust

7.1

OCHOBHBIE TIOHSATHS CTEPCOMETPUHN. Tqua, npsaMmasi, IJI0CKOCTb, ITPOCTPAHCTBO. TTonsiTrie 00 aKCHOMATHYECKOM

TOCTPOCHUU CTEPEOMETPUN: aKCUOMBI CTEPECOMETPUHN U CICACTBUS U3 HUX

7.2

B3auMHOe pacnono)keHHe HPsIMBIX B MPOCTPAHCTBE: MEpeceKarolirecs, MapaulebHble U CKPEIHBAIOIIUECs
npsiMele. TTapasensHOCTh NPAMBIX U INIOCKOCTEH B MPOCTPAHCTBE: MapaulelbHbIEe NPSIMbIe B IPOCTPAHCTBE,
MApaJIIeNIBHOCTD TPEX MPAMBIX, APAILIEIBHOCTD IIPIMON 1 INIOCKOCTH. YTJIbl C COHANIPaBICHHBIMH CTOPOHAMH,
Yroll My NMpsIMBIMH B NPOCTpaHCTBE. [lapasienbHOCTh IIOCKOCTE!: MapallelbHble INIOCKOCTH, CBOHCTBA
napaieNbHbIX  MIockocTei. [Ipocreiimye mpocTpaHCTBEHHbIE (UIypbl HA IUIOCKOCTH: TETpa’ap, Kyo,

TIapaJuieJIenuIne 1, NoCTpoeHue ceueHuin

7.3

IlepneHANKYISPHOCTE MPSMOM M TUIOCKOCTH: TEPHEHAMKYISPHBIE TNPsIMBIE B MPOCTPAHCTBE, MPSMBIE
napajuleNibHple ¥ MEPNEeHINKYISIpHbIe K IUIOCKOCTH, MPU3HAK MEPHEHMKYISPHOCTH NMPSIMOH M TUTOCKOCTH,
TeopeMa O PSIMOi NePIEH IUKYIIPHON INIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YrOJl MEKAY MPSIMOI M MIOCKOCTBIO,
JBYTPAaHHBIHA yro, JIMHEHHBIA yroi JBYTpaHHOrO yria. IlepneHanKynsp U HaKJIOHHBIE: PACCTOSIHUE OT TOUKH
JI0 TIIIOCKOCTH, PACCTOSIHUE OT MPSMOM [0 IIFIOCKOCTH, ITPOEKIMs GUIYphl HA IIOCKOCTh. IleprnenIuKyasapHOCTh

IUIOCKOCTEH: IIPU3HAK NEPIEeHUKYIIPHOCTH IBYX IUTockocteil. Teopema o TpéX neprneHanKynspax

7.4

[lonsATHe MHOrOrpaHHMKA, OCHOBHBIE JIEMEHTHI MHOTOIPDAHHHKA, BBIMYKJIBIE M HEBBIMYKIIBIE MHOIOTPAaHHUKH,
pa3BEépTka MHOrorpanHuka. IIpusma: N-yronpHasi Mpu3Ma, FPaHUd U OCHOBAHMUS MPHU3MBI, IIPAMasi U HAKJIOHHAs
IIPU3MBI, OOKOBAst U MOJIHAS OBEPXHOCTh NpH3MbI. [lapasuienenunesn, npsAMOyroiabHbIA NapajuleenuIesn 1 ero
cBoiicTBa. [Iupamusa: N-yrosiabHas MUpaMKa, TPaHA U OCHOBAHUE NIMPAMUJIbl, OOKOBast ¥ MOJIHAS OBEPXHOCTb
MUpaMuzipl, MpaBUIbHAs U yced€HHAs NMpaMHa. OJEMEHTbl MNpu3Mbl M nupamuisl. [IpaBunbHbIE
MHOTOIPaHHUKHU: TOHATHE NPABUIBHOIO MHOIOTPAHHMKA, NpaBWIbHAs NpHU3Ma U IpaBUIbHAs NUpPaMUa,
NpaBWIbHAS TPEYrojbHas NHpaMula W IpaBWIbHBIA Terpasap, KyO. IlpencraBieHne O INpaBHIBHBIX

MHOIOIpaHHHKaX: OKTa3p, A0AEKa’p U HKocasapyrue CedeHus MPU3Mbl U MTUPAMUJIBI

7.5

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENILHO TOUKH, IPIMOM, MIIOCKOCTH. DJIEMEHTHI CUMMETPUH B

nupamMuyaax, napajuiejaenuneaax, npaBuJIbHbIX MHOIOI'PaHHUKaX

7.6

BeruncrieHre 37eMEHTOB MHOTOIPaHHHKOB: pEOpa, auaroHanu, yribl. [lmomans OOKOBOM MOBEpXHOCTH U
MIOJTHOW MOBEPXHOCTH HPSMOM MPU3MBI, IUIOMAAb OCHOBAaHHWH, TeopeMa O OOKOBOW MOBEPXHOCTH MPSIMOK
mpusMbl. [Inomans OOKOBOH MOBEPXHOCTH W IMOBEPXHOCTH MPABUIIBHOW MHPAMUJIBI, TEOpEMa O ILIOMIAIN

yceu€HHo# mupaMunsl. [lonstue 06 06béMe. OObEM MUPaAMULIBI, IPHU3MBI

7.7

Iomo6ubie Tena B mpoctpaHcTBe. COOTHOMICHHS MEX/Ty IUTOLIA/SIMU [TOBEPXHOCTEH, 00bEMaMu MOAOOHBIX Tel




11 KJIACC

Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUA
6 Teomerpust
[uiuHIpUYecKas MOBEPXHOCTb, OOpa3ylOIIHe [WIHHAPUYECKOH MOBEPXHOCTH, OCh LMJIMHAPHYECKOI
6.1 moBepXHOCTH. L[umHIp: oOcHOBaHUsI 1 O0KOBasi HOBEPXHOCTH, 00pa3yolias U 0Ch, TIONIA > OOKOBO U ITOJTHOM
MOBEPXHOCTH
KoHuueckasi MOBEpXHOCTb, OOpa3yrOLIMEe KOHHUYECKOH IMOBEPXHOCTH, OCh M BEpIIMHA KOHHYECKOIl
6.2 roBepxHOCTH. KOHYC: OCHOBaHUWE W BEpIIMHA, 00pa3yroIas | OCh, IO OOKOBOI M TOJIHON ITOBEPXHOCTH.
Y ceu€HHEBIN KOHYC: 00pa3yroIie U BEICOTa, OCHOBAHMS M OOKOBas TIOBEPXHOCTH
6.3 Codepa u wap: neHTp, paauyc, IuameTp, IIoNa/b MOBEpXHOCTH chepbl. B3auMHoe pacronoxeHue chepsl u
' TUTOCKOCTH, KacaTellbHasl INOCKOCTh K cepe, IIomans chepbl
6.4 VI306paskeHie Tell BpalleHHs Ha IOCKOCTH. Pa3BEépTka IMIHHAPA U KOHYCa
6.5 KoMmOHHalMi Ten BpamieHWs M MHOTOTPaHHHKOB. MHOrOrpaHHHK, OIMCAHHBIH OKono cdepsl, cdepa,
' BITMCAHHAsI B MHOTOTPaHHHK, UIIH TEJIO BPAILICHHS
6.6 [onstne o6 o0véme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIBHOTO
' napaJuteNienunesa u ciaeacTBus u3 He€. O0bEM mmmHIpa, Konyca. O0BEM mapa ¥ miomais chepbl
6.7 ITomo6HbIe Tena B mpocTpaHcTBe. COOTHOLICHHS MEX/TY IUIOIIAISIMH TIOBEPXHOCTEH, 00hEMaMH MOJOOHBIX TEI
6.8 Ceuenns WWTMHAPA (TAPAUIETBHO U MEPIICHANKY/SIPHO OCH), CEUeHHsI KOHYca (TapauiellbHOe OCHOBAHHIO H
' MPOXOJISIIEe Yepes BEPIINHY), CEUCHHS IIapa
Bekrop Ha mockoctH 1 B ipoctpaHcTBe. CliokeHHe ¥ BBIYUTaHHE BEKTOPOB. Y MHOXKCHHE BEKTOpA Ha YHCIIO.
6.9 Paznoxxenue Bekropa 1Mo TpEM HEKOMIDIaHApHBIM BekTopam. [IpaBmio mapauienenunesna. Pemenue 3anmad,
CBSI3aHHBIX C IPHUMEHEHHEM NPaBUIT ASHCTBHI C BEKTOPaMH
[psimoyronbHast cucrema KOOpOMHAT B mpoctpaHcTBe. KoopamHatsel Bekropa. [lpocreifive 3amaun B
6.10 KOOpAMHATaX. YToa Mexay BekTopamu. CKalsipHOE TPOHM3BEICHHE BEKTOPOB. BBIYMCICHHE YIIIOB MEXIY

NpsAMBIMHA U ITIOCKOCTSAMU. KOOp,Z[I/IHaTHO-BeKTopHBIﬁ MCETOA IIPU PEHICHNN I'€OMETPUUCCKUX 3a1aq




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
MPoBePsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K IPEIMETHBIM Pe3y/JIbTATaM 0CBOCHHUSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeAHero oomero oopa3oBaHus

Brnanenue MeTomamMu J10Ka3aTeNbCTB, alTOPUTMAMH pELIeHHs 3a]a4; yMeHne (HOopMyInpoBaTh 1
OIIEpUPOBATh IOHITUSAMU: ONpEAEICHUE, aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NpPHU3HAK,
JIOKa3aTeNIbCTBO, PAaBHOCHIBHBIE (OPMYIMPOBKH; TNPHMEHSATh HX; yMEHHE (QOpMyIHpOBaTh
o0paTHOE W TIPOTHBOIOJIOKHOE YTBEP)KAEHHE, TPUBOIUTH NPHMEPHl M KOHTPIPHMEPEI,
HCIOJIB30BATh METOJl MATEMAaTUYECKOM MHIYKIINH; IIPOBOJUTH AOKa3aTeIbHbIE pacCyKICHUS IPH
pelIeHUN 3a/1a4, OLIEHMBAThH JIOTUYECKYK IPAaBWIIBHOCTH PACCYXACHUH; yMEHHE OIEepHpOBaTh
TOHATHAMU: MHOXKECTBO, ITOJMHOKECTBO, ONEPALUM HaJ MHOXECTBAMU; YMEHUE HCIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN anmapaT sl OMMCAHUS PEalbHBIX NPOLECCOB M SBJICHUH U IpH
peLIeHNH 3a1a4, B TOM YHCIIE U3 IPYTUX yIeOHBIX MPEJIMETOB; YMEHHE ONEepUPOBATH ITOHATHIMU:
rpad, cBsI3HBIN rpad), AepeBo, UK, Tpad) Ha MIIOCKOCTH; YMEHHE 33/1aBaTh U OIHCHIBATH TPagbl

pas3In4HbIMA CHOCO63.MI/I; UCIIOJIb30BAaTh rpa(i)m Ipyu pe€IICHUHU 3a1a4

VYMeHHe ONepHpoBaTh MOHATHAMH: HATYpalbHOE YHCIO, LEI0e YHCIIO, CTEHEHb C [eJbIM
THIOKa3aTesieM, KOPEeHb HaTYpaJIbHOM CTENEHH, CTEIIeHb C PAallMOHAIbHBIM [I0KA3aTeJIeM, CTEICHb C
JeHCTBUTENBHBIM TOKa3aTelieM, JIorapuM 4Hciia, CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOTO
YMCIa, OCTAaTOK IO MOJYIIO, PallOHAJIbHOE YHCIO, HMPPALMOHAIBHOE YHCIO, MHOXECTBA
HATYPaIbHbIX, LIEJIbIX, PAlIHOHAIBHBIX, ACHCTBUTEIBHBIX YHCEIl; yMEHHE UCIIONb30BATh NPU3HAKH
JIeIIMMOCTH, HAMMEHbIINH OOIINI JeNuTeNb 1 HauMeHblee ollee KpaTHoe, anroputM EBkimmnna
HPH PEIICHUH 33/1a4; 3HAKOMCTBO € Pa3JINYHBIMH MO3UIIMOHHBIMU CHCTEMaMH CUMCIICHHS; yMEHUE
BBINIOJIHATDh ~ BBIYMCICHHE 3HA4E€HMH M 1peoOpa3oBaHUs BBIPOKEHUH CO CTENECHSAMH U
norapumMamu, Mpeodpa3oBaHuss APOOHO-PALMOHATBHBIX BBIPAKEHUIT; YMEHHE OIEPUPOBATH
MIOHATHSMH: TIOCIIE/IOBATENILHOCTD, apUPMETHYECKAsl IPOrpeccHsi, FeOMEeTpUYECcKas IIpOrpeccHs,
OecKOHE4HO YObIBaIOIas FeOMETPHYECKas IIPOrpeccust; YMEHHUE 33/1aBaTh I10CIIE0BATEILHOCTH,
B TOM YHCIE C IOMOIIbIO PEKyppPEeHTHbIX (OPMyYJ; yMEHHE OIEpUpPOBATH IOHATHAMU:
KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYIb M apI'yMEHT KOMIUICKCHOI'O
yuciaa, ¢opma 3alucH KOMIUIEKCHBIX 4HMceNl (reOMeTpUYecKas, TPUIOHOMETpHYecKas U
anredpanieckas); yMeTh MPOU3BOAUTH apr()METHUCCKHE ACHCTBHS C KOMIUICKCHBIMH YHCIAMHU;
NIPUBOJIUTD IIPUMEPBI UCHOIb30BAHUS KOMIUIEKCHBIX YHCEJI; ONEPUPOBATH HOHATHUAMH: MaTpuLa

2x2 u 3%3, onpeaenuTenb MaTPHUILIbL, TEOMETPUUECKUI CMBICI OMPeaeIUTeNs

YMeHue onepupoBaTh IMOHATHSIMH: palUOHANBHBIE, HpPpPAIMOHANbHBIE, II0KA3aTENbHbIE,
CTEINeHHbIE, JOrapu(MUYECKHUE, TPUTOHOMETPUYECKHE YPABHEHHS U HEPABEHCTBA, X CHUCTEMBI;
YMEHHE OIEpUPOBATh HOHATHSIMH: TOXAECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa ypaBHEHUH M HEPAaBEHCTB, PAaBHOCHIBHOCTH ypaBHEHHH, HEPaBEHCTB U
CHCTEM; YMEHHE PelllaTh YpaBHEHMs, HEPABEHCTBA U CHCTEMBI C TIOMOIIBIO PA3IUIHBIX TPHEMOB;
pelaTs ypaBHEHHUs], HEPaBEHCTBA U CHCTEMBI C TTapaMeTPOM; IPUMEHSTh ypaBHEHHs, HEPaBEHCTBA,
HX CHUCTEMBI JUIA pelIeHHs] MaTeMaTH4ecKHX 3aJad U 3aJad M3 Pa3iIHdHBIX 00nacTeil Hayku U

peanbHOM )KU3HU

VYMeHue onepupoBath MOHATHAMHU: (QyHKIHSA, 4ETHOCTH (DYHKIMH, MEPHOAUYHOCTH (DYHKIHH,

OrPaHMYEHHOCTh (DYHKILMH, MOHOTOHHOCTH (YHKIMH, SKCTpeMyM (YHKIMH, HauOonbluee U




HaVMEeHBIIIee 3HAUeHUs (PYHKIMY HA IPOMEXYTKe, HellpephIBHAST (DYHKIHS, aCHMIITOTHI rpaduka
(yHKIUY, TepBast U BTOpasl MPOW3BOAHAS (YHKIMH, T€OMETPUYECKUH M (pU3MUEcKHil CMBICT
MIPON3BOIAHOH, EPBOOOPa3Hasl, ONPEAEIEHHBIN HHTETPANT; YMEHNE HAXOIUTh aCHMIITOTHI TpaduKa
(YHKIUY; YMEHHE BBIYHCIATH NPOU3BOAHBIC CYMMBI, IIPOM3BEACHHS, YACTHOTO M KOMIIO3HIIH
(YHKIMI, HAaXOOWTh YypaBHEHME KacaTelIbHOH K rpapuky QYHKIHH; yMEHHE HAXOIUTh
TIPON3BOIHBIE AIEMEHTAPHBIX (QYHKINI; yMEHHE HCHOIB30BATh IPOU3BOAHYIO ISl MCCIIETOBAHUS
(YHKIMH, HaxXOAWTH HAWOONBIINE W HAWMEHBINWE 3HaueHWs (yHKOWH; CTpouTh rpaduku
MHOT'OYJIEHOB C HCIIOJIb30BAHUEM allllapaTa MaTeMaTHYECKOro aHaJIN3a; IPUMEHATh IPOU3BOJHYIO
Ul HAXOXKJICHUS] HAWIY4IIero peIleHUs B IIPUKIIAHBIX, B TOM YHCIIE COLUAIbHO-DKOHOMUYECKUX
1 QU3MYECKHX 3aj[auax; HAaXOIWUTh IUTOMIAAN B 00BEMBI (HTY C IIOMOIIBIO HHTETpajia; IPUBOIUTE

NPUMEPLI MATEMATUICCKOI'O MOACIIMPOBAHUS C IIOMOIIBIO I[I/ICbeepeHL[I/IaJ'IBHBIX ypaBHeHI/Iﬁ

YMeHue oneprpoBaTh MNOHATHAMIE: TpapuK GyHKINH, oOpaTHast PYHKIHS, KOMITO3HUIHS QYHKINH,
TUHeiHas (QyHKIMs, KBajpaTH4Has (YHKIWS, panyoHajbHas (QYHKIWsS, CTENeHHas (QYHKIWS,
TPUTOHOMETPHYECKHE (QYHKIMH, OOpaTHBIE TPUTOHOMETPHYECKHEe (YHKIMH, ITOKa3aTelbHas U
norapumMudecKkass (QYHKIMM; YMEHHE CTPOUTH TpadUKH H3Y4eHHBIX (YHKIWH, BBITIONHSATH
npeoOpa3oBaHus TpadKoB (QYHKIMH, HCIONB30BaTh TpaQUKH IS M3YYSHUs IIPOLECCOB M
3aBUCHMOCTEH, ITPU PEIICHHH 33/1a4 U3 IPYruX yueOHBIX MPEIMETOB U 3314 U3 pealbHOH JKU3HU;
BEIpaXKaTh (popMyIaMH 3aBHCHMOCTH MEXy BEJMYMHAMU; HCIIOIb30BAaTh CBOWCTBA W IpadHKu
GYHKIMI Ui pelieHHst ypaBHEHHH, HEpaBEHCTB W 3aqad C MapaMeTpamMH; H300pa)xkaTh Ha

KOOplII/IHaTHOﬁ IIJIOCKOCTHU MHO>KECTBA pCHJCHHﬁ ypaBHeHI/Iﬁ, HEPABECHCTB U UX CUCTEM

VYmMmenue penaTh TEKCTOBLIC 3a/1a4U Pa3HbIX THUIIOB (B TOM YHMCJI€ Ha MMPOLECHTHI, 10U U YaCTH, Ha
JABHIKCHUCE, pa60Ty, CTOMMOCTb TOBApOB W YCJIYyr, HAJOr", 3aJa4d U3 obyactu yrpaBJI€HUA
JIMYHBIMU ¥ CEMEHHBIMU q)HHaHC&MI/I); COCTaBJIATHL BbIPAXXEHUSA, YpaBHCHUS, HEPABEHCTBA U UX
CUCTEMBbI IO YCJIOBUIO 3aja4d, UCCICAOBATb IIOJIYYCHHOE PpEIICHUE U  OLCHHUBATH
HpaB,E[OHOI[O6HOCTL PE3yIbTAaTOB; YMEHUE MOJACIMPOBATL pPCEAJIbHBIC CHUTYyallMd Ha A3bIKE
MaTE€MaTHUKH; COCTABJIATH BBIPAXKCHUS, YpaBHCHHSA, HEPABECHCTBA U HUX CHCTEMBbI II0 YCIOBUIO
3ala4yy, MCCICA0BAThL IOCTPOCHHBIE MOACIM C HUCHOJIb30BAHUEM  allrapara anre6p1>1,

HMHTEPIIPETHPOBATH MOMyUSHHBIN pe3yabTaT

YMeHue onepupoBaTh HOHATHAMM: CpelgHee apudmernyeckoe, MeauaHa, HauOoibliee Hu
HauMEHbIlIee 3HA4YEHMS, pa3Max, IUCHEPCHs, CTaHAAPTHOE OTKIOHEHHWE YHCIOBOro Habopa;
yYMEHHE U3BJIEKaTh, WHTEPIPETHPOBATh HH(OPMALMIO, NPEACTaBICHHYIO B Ta0IMIAX, Ha
JMarpaMmmax, rpadukax, OTpajkarolyto CBOHCTBA PeasbHbIX IPOLIECCOB U SBJIECHMIT; IPE/ICTaBIATD
HHGOPMALMIO C MOMOLIBIO TAaOJIUIl ¥ JUarpaMM; UCCIEA0BaTh CTATUCTHYECKUE NaHHbIE, B TOM
YHCIIe ¢ IPUMEHEHHEeM I'padM4eCKUX METOJI0B M JJIEKTPOHHBIX CPEJCTB; IPadMUeCK HCCIIeI0BATh

COBMECTHBIE HAOIIOAEHHUS C IOMOIIBIO AMArPaMM PACCEMBAHUA U IMHEHHOW perpeccun

YMeHue onepupoBaTh MOHATHUSAMH: CIy4alHBIA ONBIT U CIydailHOe cOOBITHE, BEPOSTHOCTH
CIy4allHOTO COOBITHS; YMEHHME BBIYHCISATH BEPOSTHOCTh C HCIIONB30BAHHEM TIpaduuecKux
METOZIOB; TPUMEHATh (HOPMYJIBI CIOKCHUS M YMHOXEHHUS BEpOSATHOCTEH, (GOpMyny MOIHOM
BEpOSTHOCTH, hopmyiy BepHyiui, komOuHaTOpHBIE aKThl U POPMYIIBI; OLIEHUBATH BEPOSITHOCTH
peanbHBIX COOBITHI; yMEHHE ONEPHPOBATh MOHATHAMU: CIydaliHas BEIMYMHA, paclpeeleHHue
BEpPOSITHOCTEN, MATEMaTUUECKOE OXKUJIAHUE, TUCIEPCUs U CTAHJIAPTHOE OTKIJIOHEHHUE CITydalHOU
BEJIMYMHBL, (YHKIMH paclpeleNeHuss M IUIOTHOCTH pPaBHOMEPHOrO, IIOKA3aTelbHOrO M
HOPMaJIbHOTO PaclpeeieHuii; YMEHUE UCTIONb30BATh CBOMCTBA M3YyYEHHBIX PACIPEEICHUI A5
pelleHns 3a7a4; 3HAKOMCTBO C MOHSATHSMH: 3aKOH OOJBIIMX YKMCET, METOIbl BBIOOPOUHBIX
HCCIIEI0BAHN; YMEHHE PHUBOIUTH IIPUMEPBI IIPOSBICHHS 3aKOHA OOJBIINX YHCEI B IPUPOIHBIX
1 OOIIECTBEHHBIX SIBICHUAX; YMEHHE ONEPUPOBATH MOHATHAMMU: COYETaHUE, IEPECTAHOBKA, YUCIIO

COUETaHMH, YHCIIO epecTaHOBOK; OMHOM HEIOTOHA; yMeHHe MPUMEHATh KOMOMHATOPHBIE (DaKThI




U PpaCCy:XJACHU Ul PCHICHUA 3a4a4; OLCHUBATH BEPOATHOCTU PEAJIbHBIX CO6LITHﬁ; COCTaBJIATh

BEPOATHOCTHYIO MOJICJIb 1 UHTEPIPETUPOBATH HOHy‘IeHHBIﬁ pe3yabTar

YMeHue onepupoBaTh MOHATHSAMU: TOYKA, MpsMAasi, IUIOCKOCTb, IPOCTPAHCTBO, OTPE3OK, JIyd,
BEIMYMHA YIJIA, IUIOCKWH YroJ, IBYTPAaHHBIH Yroll, TPEXTPAHHBIH Yroil, CKpPEIIUBAIOIINECS
NpsIMbIE, NapaJIENBHOCTD U IEPIEHAUKYIAPHOCTD NPSMBIX U INIOCKOCTEH, YroJl MEXK 1y IPSIMBIMH,
Yroia Mexay HpsMOM M IUIOCKOCTBIO, YrOJl MEXAY IUIOCKOCTSIMH, PAcCTOSHHE OT TOUKU JI0
IUIOCKOCTH, PAcCTOSHUE MEXIY IPSAMBIMH, PACCTOSHUE MEXKIYy IUIOCKOCTAMH; YMEHUE
HCIIONB30BATh IPU pPEIICHUM 3ajad H3ydeHHblEe (aKThl W TEOpeMBl IDIAHHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOUIEr0 MHpA; CTPOUTH MaTeMaTH4eCKHe MOJIETH C
MIOMOUIbI0 T'€OMETPUYECKUX IMOHATUM M BEIMYHUH, pPELIaTh CBA3aHHbIE C HUMH IPaKTHYECKUE

3ala4umn
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YMeHue omnepupoBaTh TOHATHSAMH: IUIOMANs (QHUTYpBl, 00BEM (QHUIYpHl, MHOTOIPaHHUK,
MPaBUWIBHBI MHOTOTPaHHHK, CEUeHHE MHOIOrpaHHHKa, Ky0, TapajuleNienuiesn, Ipu3Ma,
mipaMuia, GUrypa U IMOBEPXHOCTH BpAIlleHUs, IIWINHIP, KOHYC, map, chepa, miomans chepsr,
TUTOIIAb TIOBEPXHOCTH THUPAMHUIIBL, TIPU3MBI, KOHYCa, IIIMHAPA, 006EM KyOa, MPSMOYTrOIbHOTO
napajulesienunesia, NUpaMuIsl, NPU3MBbl, LWIMHAPA, KOHYyca, Iapa, pa3BEPTKa NOBEPXHOCTH,
CeueHMsl KOHyca M LIIMHJpA, MapajulesIbHble OCH WIM OCHOBaHMIO, CEUCHME Iapa, MIIOCKOCTb,
Kacarommasicst cepsl, IIMHIpa, KOHYCa; YMEHHE CTPOUTH CeUYeHHe MHOTOTpaHHUKA, HU300paxaTh
MHOTOI'PaHHUKH, (PUTYphl M TIOBEPXHOCTH BpAIleHWs, MX CEUSHWs, B TOM YHCJIE C IOMOIIBIO
JJIEKTPOHHBIX CPEJICTB; YMEHUE NPUMEHSTH CBOMCTBA F€OMETPHUYECKHUX (DUTYp, CAMOCTOSTEIBHO
(dbopMynmupoBaTh ONpeNeleHus W3ydaeMbIX (QUryp, BBIIBUraTh THUIOTE3Bl O CBOMCTBaX M
NpU3HAKaX FeOMETPUYECKUX (Uryp, 0OOCHOBBIBATH HJIHM ONPOBEPrarh MX; yMEHHE HPOBOAUTH
KITaCCU(PHKAIHIO (GUTYP 10 PA3IMYHBIM MIPU3HAKAM, BBIIOIHATH HEOOXOANMBIE JIOTOTHUTEIbHBIE

IMOCTPOCHUA
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VMeHHe ONepHpoBaTh MOHATHSAMHM: MABIDKCHHE B MPOCTPAHCTBE, NAPAICNAbHBIA MEpeHoc,
CHMMETPHS Ha IUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue MOJo0usl, MOq00HbIE
(burypsl; yMeHne pacrio3HaBaTh paBHBIC U TOAOOHBIE QUIYPEI, B TOM YHCIIE B IPHPOAE, UCKYCCTBE,
APXUTEKTYpe; HCIOIb30BATh [COMETPUUECKHE OTHOLICHHS IPHU PEIICHHH 3aad; HAXOOWUTh
TEOMETPUYECKUE BEMMYHHBI (IIMHA, Yroj, IUIOMaab, 00BEM) NpPH PEIICHHH 3a[ad U3 APYTHX
y4eOHBIX TPEIMETOB M M3 PEATbHOW JKM3HM; YMEHHE BBIYHCIATH TEOMETPUYCCKUE BEIHIUHBI
(mnuHa, yrom, miomanab, 00bEM, IUIOMIAAb MTOBEPXHOCTH), UCHONB3Ysl M3ydeHHbIC (HOPMYIBI H
METOZIBI, B TOM YHCIIE: IUIOLIAb TOBEPXHOCTH MUPaMU/IbL, IPH3MBI, KOHYCa, LIWINHIPA, IUIOMAIb
cepsr; 00bEM KyDda, IPSIMOYTOIBHOTO TApasUIeNenuIIe1a, MMPaMUIbL, PU3MBIL, LIIMHPA, KOHYCA,

1apa; yMeHHe HaXOUTh OTHOIICHHE 00BEMOB MOA00HBIX GUryp
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YMeHue onepupoBaTh HOHATHSMH: HNPSIMOYrOJbHAs CHCTEMa KOOPIHMHAT, BEKTOP, KOOPJMHATHI
TOYKH, KOOP/IMHATBHI BEKTOpPA, CyMMa BEKTOPOB, IIPOU3BEJECHHUE BEKTOpA Ha YUCIIO, Pa3ioKeHHe
BEeKTOpa MO 0a3ucy, CKaJSIpHOC IPOMU3BENCHHE, BEKTOPHOE HPOM3BEICHUE, YIOJl MEXIy
BEKTOPAMM; YMEHHE MCIIOJIb30BaTh BEKTOPHBIH M KOOPIMHATHBIH METOA JUI pEIIeHUs

IeOMETPUYECKHX 3314 U 3324 APYTUX Y4eOHbIX IPeIMETOB
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YMenue BbIOMpaTh MOAXOMAIIMM METOX Ml pElIeHHs 3aJaud; IOHUMaHHE 3HAYNMOCTH
MaTeMaTHKd B W3YYEHMH TNPHUPOAHBIX M OOILECTBEHHBIX IPOLECCOB M SBICHHUI; yMeHHE
pacno3HaBaTh NPOSIBICHUE 3aKOHOB MAaTE€MaTHKU B HCKYCCTBE, YMEHHE NPUBOAUTH NPHUMEpHI

MaTeMaTHYECKUX OTKPBITUH POCCUHCKON U MUPOBOW MaTeMAaTUUYECKON HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUA
1 Yucna v BEIYUCICHUS
11 HarypasbHble U 1elbie ynca. [Ipu3HaKy JeTMMOCTH LeJbIX YUCEIT
1.2 ParmmonanbabIe uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, TIPOIICHTHI, OECKOHEYHBIC TIEPHOTUIECKIE APOOH
13 Apudmerndecknii KOpeHb HaTypaJbHOW cTeneHu. J[edcTBHs ¢ apupMETHYEeCKUMH KOPHSIMH HaTypaJbHON
' CTeIeHH
14 CrerneHs ¢ LenbIM nokasareseM. CTeneHb ¢ palMoHaJIbHBIM Moka3aTesieM. CBOMCTBa CTENEeHU
15 CHHYC, KOCHHYC U TAHI'€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncia. JlecaTHYHbIC H HATYpalIbHbBIC JIOrapU(MBbI
17 JelicTBurenpHble 4Yucina. ApU(METHYECKHe OIepalyd C JeHCTBUTENBHBIMH YHciaMu. [IpuOnmkéHHble
' BBIYHCIICHHS, TIPABHJIa OKPYIJICHHS, IPHKU/IKA U OLICHKA Pe3y/bTaTa BEIYMCICHHI
1.8 [Ipeobpa3oBaHue BEIpaKEHUIA
1.9 KommexcHeie uncna
2 YpaBHeHHs 1 HEPaBEHCTBA
2.1 Llenble u poOHO-paLliOHATIbHBIE YPAaBHEHHS
2.2 UppanyioHaibHble ypaBHEHHS
2.3 TpuroHomerpuieckrue ypaBHEHHUS
2.4 [Noka3zarenbHbIe U TorapuMHYECKUE YpPaBHEHHS
2.5 Lenple 1 poOHO-paMOHATBHBIE HEPAaBEHCTBA
2.6 HUppanponansHble HepaBEeHCTBA
2.7 INoka3zarenbHble U TorapupMHUYECKHE HEPaBEHCTBA
2.8 TpuroHomeTpuyieckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHHI 1 HEPaBEHCTB
2.10 VYpaBHeHHs1, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu
211 Marpuiia cuCTeMbl JIMHEHHBIX ypaBHeHU. OnpeieuTesb MaTpULbI
3 Oynkimu 1 rpaduKu
a1 Oynkiwsi, cioco0s 3aaanus Gyukimu. ['padux Gyrakuuu. Bzaumuo obpatusie GpyHkimu. YETHbIE 1 HEUETHBIE
' ¢byukuun. [epuoauueckue QyHKIMU
O06acTp onpeneneHus 1 MHOXeCTBO 3HaueHuid GyHkuuu. Hynu ¢yskuuu. [IpomMexyTKi 3HAKOMIOCTOSHCTBA.
3.2 IIpomexxyTkr MOHOTOHHOCTH (DyHKIMH. MakcUMyMbl U MUHUMYMbI QyHKIHUA. HanOonblinee ¥ HaUMEHbIIIEe
3Ha4YeHHE HYHKIMH Ha TIPOMEIKYTKE
33 CrenenHast pyHKIHMS ¢ HATYPaABHBIM U LEJIbIM oka3areneM. E€ cBoiicTa u rpaduk. CBoiicTBa 1 rpad) K KOpHS
' N-oii creneHu
3.4 Tpuronomerpudeckre QyHKINH, UX CBOMCTBA U rpauKu
3.5 INoka3zarenpHas u orapupmudeckas GyHKIUU, UX CBOWCTBA U rpapuKu
3.6 Touxkwu pa3pbiBa. AcuMnToThl rpadukoB ¢yHkimil. CBoWcTBa GYHKIMIL, HEIPEPHIBHBIX HA OTPE3KE
3.7 IlocrnenoBaTenbHOCTH, CIIOCOOBI 3aJaHuUs ITOCICA0BATCILHOCTEH
3.8 Apudmerndeckas ¥ reoMeTpudeckas nporpeccud. Gopmyia CIOKHBIX MPOLEHTOB




Hagana maTemaTu4eckoro aHaausa

41 IIponsBomnast ¢pynknuu. [Ipon3BoxHbIE AIeMEHTapHBIX (HYHKIUH
42 [IpumeHeHne MPOM3BOAHON K HCCIECJOBAaHMIO (DYHKIMH Ha MOHOTOHHOCTH M 3KCTpeMyMbl. Haxokmenwe
. HanOOJBIIET0 ¥ HANMEHBIIEr0 3HaUeHUs (YHKIINH Ha OTpe3Ke
4.3 ITepBoobOpasnas. Murerpan
5 MHoKecTBa 1 JIOTHKA
51 MHOXeCTBO, orepanyy HaJl MHO)KecTBaMu. Jlnarpammel Ditnepa — Benna
5.2 Jloruxa
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrnycaTenpHast CTAaTUCTHUKA
6.2 BepostHOoCT
6.3 Komb6uHaroprka
7 I'eomerpust
7.1 Durypsl Ha MIOCKOCTH
7.2 IIpsiMBIE M TIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpAIIEHHS
7.5 KoopanHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPHSI.
I'eomertpus. 10-11 knacc. Atanacsn JI.C., byryzoB B.®., Kagomues C.b. u ap.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA
I'eomerpus. unaktuaeckue matepuansl. 10 knacc. bazoBsiil 1 npopuibHBINA

ypoBHH./b.I". 3uB; AknnonepHoe odmecto "MznarensctBo "lIpoceemnienue"

I'eomeTpus. Jlunaktuueckue marepuaibl. 11 kimacc. bazoBbriit u mpoduiIbHbIN
ypoBHH./B.I". 3uB; AkimonepHoe obmecto "M3narensctBo "[Ipocsenienue”
Mertoaudeckoe 1mocooue K npeIMeTHON JTUHUU YICOHUKOB 10 reomeTpuu Jl.

C. Atanacsu, B.®.byry3oBa, C.b.Kagomiiesa u ap.

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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