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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBIsSeTCS OAHUM M3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, TaK Kak oOOECHeYMBaeT BO3MOKHOCTh W3YYCHHUS JAUCLMILINH
€CTECTBEHHO-HAYYHON HANpPaBJICHHOCTH W MPEAMETOB T'YMaHHUTApHOIO IUKJIA.
[TockonbKy JOTHYECKOE MBIIUIEHUE, GOpMUPYEMOe MpU HU3YYECHUH OOyUYarOIIUMUCS
HNOHATUMHBIX OCHOB IT'€OMETPHUH, NPU JA0KA3aTEIBCTBE TEOPEM U IIOCTPOCHHUH LIEITOYKHU
JIOTUYECKHUX YTBEPKIACHUH MPU PEIICHUH F€OMETPUYECKHUX 3a]a4, YMEHUE BBIIIBUTaTh
U OIpOBEpraTh TMIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS NpPH PELICHWH 3aAad
€CTECTBEHHO-HAYYHOI'0 LIMKJIA, B YACTHOCTU (PU3UUECKUX 3a]1ad.

Ilens ocBoeHMs MporpaMmbl ydeOHOro kypca «l'eomerpus» Ha yriayOnéHHOM
YPOBHE — pa3BUTHE WHIUBUAYaJIbHBIX CHOCOOHOCTEM OOYyYaroIMXCs MPU H3yYEHUU
reOMETPUH uepe3 00ecriedyeHre BO3MOKHOCTH MPUOOPETEHNS U UCTIOIb30BaHuUs OoJiee
INIyOOKUX TE€OMETPUYECKHX 3HAHMM W JCUCTBUH, CHEHU(PUUYHBIX TE€OMETPHUH, U
HEOOXOAMMBIX ISl YCHEIIHOrOo MNpo(eCCHOHAIBLHOrO O0pa30BaHMs, CBA3AHHOIO C
UCII0JIb30BAaHUEM MAaTEMATUKH.

[IpyopuTeTHBIMM 33JauyaMu  Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMU U YCUIIUMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHue MPEICTaBICHUS O T€OMETPUM KaK YacTH MHUPOBOM KYJbTYpbl U
(opMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHHE TPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIYypax Kak o
BKHEHIINX MAaTEMAaTUYECKUX MOJEISIX, MO3BOJIAIOIIMX ONKCHIBATh U M3y4YaTh pa3HbIC
ABJICHUSA OKPYXAIOIIET0 MHpa, 3HAHUE IIOHATHWHOIO anmapara [0 paslueny
«CrepeomeTpus» yueOHOT0 Kypca reOMETpUH;

(opMupoBaHHE YMEHHS BIaJ€Th OCHOBHBIMU MOHSATHSAMH O MPOCTPAHCTBEHHBIX
¢urypax 1 X OCHOBHBIMU CBOWMCTBaMH, 3HaHHE TeopeM, (HOpMysIT U yMEHHE HuX
OPUMEHATh, YMEHHUS JI0Ka3blBaTh TEOPEMbl M HAXOJUTh HECTaHAAPTHBIE CIIOCOOBI
pelIeHns 3a1ay;

(dopMHpOBaHHWE yYMEHHSI pPACIO3HABaTh Ha 4YEPTEXKaX, MOJEISAX U B pPealbHOM
MUpPE MHOTOTPAaHHUKH U Te€Ja BPALLECHUSI, KOHCTPYHUPOBAaTh FEOMETPUUYECKAE MOJEIIN;

(opMupoBaHHE TOHMMAaHHS BO3MOXXHOCTH AaKCMOMATUYECKOTO IOCTPOCHHUS
MaTeMaTUYeCKUX TeOopHuil, (opMUpOBaHME TMOHMMAHHUS POJIM AKCUOMATUKHU MpU
MIPOBEJICHUN PACCYKIACHNN;

dbopMHpoBaHWE YMEHHS BIAJETh METOJAAMM JIOKa3aTelIbCTB U aJIrOPUTMOB
pelIeHus, YMEHHUSI UX NPUMEHSATh, IPOBOAUTH J0KA3aTEIbHBIE PACCYKIECHUS B XOJE
pElIeHUs] CTEPEOMETPUYECKMX 3aJad M 3aJad C MPAKTUYECKHM COJEp KAHHEM,
(opMupOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH JOKA3aTENbCTB MPU 0OOCHOBAHUU
MaTEMaTUYECKUX YTBEPKICHUM M POJM aKCMOMATHKU B MPOBEICHHUM JI€IYKTUBHBIX
pacCyXICHUN;

pa3BUTHE W  COBEPLICHCTBOBAHWE  MHTEIUIEKTyalbHBIX W  TBOPYECKHX
CHOCOOHOCTEN 00ydJaromuxcsi, MO3HABaTENbHOM aKTUBHOCTH, HCCIIEIOBATEIbCKUX
yMEHUH, KpUTUYHOCTU MBIILIEHUS, UHTEPECA K U3yUEHHUIO T€OMETPUH;

dopmupoBaHue (QPYHKIMOHAIBHOM T'PAMOTHOCTH, PEJIEBAHTHOW TI'€OMETPUHU:
YMEHHUSI paclo3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX TMOHATUH, OOBEKTOB U



3aKOHOMEPHOCTEN B PEANBHBIX KU3HEHHBIX CHUTyalUAX W NPU H3YYEHUU JAPYTHX
y4eOHBIX  NPEAMETOB,  MPOSBICHUS  3aBUCUMOCTEM U 3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAIbHBIX CHUTyalluid, HWCCIEAOBAHUS TIOCTPOCHHBIX MOJIEIIEH,
UHTEPIPETALMU TOJTYYSHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIepKaTeIbHBIMU JTUHUSIMUA yueOHoro Kypca «l'eomerpusi» B 10—
11 xnaccax asisttorest: «lIpsiMble M TUIOCKOCTH B IPOCTPAHCTBEY, «MHOTrOrpaHHUKNY,
«Tema Bpamenus», «BexkToppl M KOOpAMHATBEI B IPOCTPAHCTBE», «/IBMKeHUs B
IPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHME «YMETh OINEPUPOBATH
MOHATUSIMIY, PEIEBAaHTHBIMU F€OMETPUHN Ha yIIIyOJIEHHOM ypoBHE 00yueHus B 1011
KJlaccaX, OTHOCHUTCS KO BCEM COJAEpKATEIbHBIM JIMHUSAM Y4YeOHOTO Kypca, a
(dopMupOBaHKE JTOTHYECKUX YMEHHUH pacipenesieTcsi He TOIbKO MO CoAepKaTelTbHbIM
JUHUSAM, HO W 10 rojgaMm oOydenus. CojepkaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
OpeaIMEeTHbIM  pe3ysbraTaM  ocBoeHus DenepanbHoil  pabodeil  mporpammsl,
pacupenenéHHbIM 10 rogaM oOy4eHHs], CTPYKTYpPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM BOIpocaM oOydaromuecs O0Opaliaivch
HEOJHOKPAaTHO. OJTO IO3BOJSET OpPraHu30BaTh OBJIAJECHHE TIE€OMETPUYECKUMU
HNOHATHUSAMU U HaBbIKAMHU IIOCIEAOBATEIbHO W MOCTYHAaTENbHO, C COOJIOJCHUEM
IOPUHLMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIOYaTh B OOIIYyI0 CHCTEMY
r€OMETPUYECKUX MPEACTaBICHUI 00yYaromuxcs, paciupsas U yriayosss e€, oOpasys
MIPOYHbIE MHOKECTBEHHBIE CBS3U.

[lepexon Kk U3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE I1O3BOJISIET:

co3gatb  ycioBusa  and  guddepeHuManuu  00y4yeHHs,  HOCTPOEHUS
MHJUBUyaJIbHBIX 00pa30BaTENIbHBIX NMPOrpaMM, OOECIEUUTh YIIIyOJIEHHOE U3yUYeHUe
reOMETPHUU KaK COCTaBJIAIOIIEH yueOHOoro npeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOLIUXCS K MPOJIOJDKEHUIO M3YUYEHUS MAaTEMaTUKU C YYETOM
BbIOOpa Oynymiei mpodeccun, obecreunBasi MPEEMCTBEHHOCTh MEXKIY OOIIMM U
npodeCcCHOHAILHBIM 00pa30BaHKUEM.

Ha uzyuenue yuebnoeo xypca «I'eomempusy na yenyO1éHHOM ypO8He OMBOOUMCs
204 waca: 6 10 knacce — 102 uaca (3 uaca 6 nedemro), 6 11 knacce — 102 uaca (3 waca 6
Heoelo).

COILEPKAHUE OBYUEHUSA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE NIOHATHUS CTEPEOMETPUU. TOUKa, MpsAMast, MIOCKOCTh, TPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUHU: aKCMOMbBI CTEPEOMETPUU
U CIICICTBUS U3 HUX.

B3anmHoe pacnonoxxeHue IpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
IapajulesIbHble M CKpeIIMBArOIMecs NnpsaMble. [Ipru3Haku CKpemMBarOMMUXCs MPSAMBIX.
[TapannenbHOCTh NPSMBIX U IIOCKOCTEHW B IPOCTPAHCTBE: MAPAJIIEIBHBIE MPSIMBIE B
IIPOCTPAHCTBE, MMAPAUICIIBHOCTD TPEX MPSIMBIX, NTAPAIIIEIBHOCTD IIPSAMOMN U INIOCKOCTH.



[lapannensHoe W LIEHTpAJIbHOE MPOEKTUpOBaHUE, H300pakenue ¢uryp. OCHOBHBIE
CBOMCTBa MapalljIeIbHOTO MPOEKTHpoBaHUs. M300pakeHue ¢uryp B mapajjienbHOM
IPOCKUMU. YTIbl C COHANPABICHHBIMU CTOPOHAMH, YIOJ MEXIy IPSAMBIMHA B
npoctpancTBe. [lapamienbHOCTh IIIOCKOCTEH: MapajuleibHbIE IINIOCKOCTH, CBOMCTBA
napasuleabHbIX IIocKocTel. [Ipocrelinme npocTpaHCTBEHHbBIE PUTYpPhI HA IIOCKOCTH:
TETPadp, NApAJIIEIENUIIE, TOCTPOCHUE CEUEHUN.

[leprieHINKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHIAUKYJSIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, NpPsAMBIEC MapaJUICIbHbIC U NEPIECHAUKYIAPHBIC K IUIOCKOCTH, ITPU3HAK
NIEPIEHIUKYJIAPHOCTU MPSAMOMN U INIOCKOCTH, TEOPEMA O MPSIMOM NEPIIECHIUKYIIAPHOU
mI0cKoCcTH. OpTOroHaJbHOE MPOEKTUpOBaHME. llepneHnuKynsip W HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSHUE OT IPSIMOM 1O IUNIOCKOCTH, IPOCKIUS
durypsl  Ha  TUIOCKOCTh.  [lepmeHAMKYISPHOCTh  ITUIOCKOCTEW:  TNPHU3HAK
IIEPIIEHIUKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NeprneHIuKyIsIpax.

VYTIibl B IPOCTPAHCTBE: YrOJl MEXIY NPSIMOM U IIIIOCKOCTBIO, ABYTPAHHBIA YIOJI,
JMHEWHBIA yroJI ABYIPAHHOrO yria. TpéXrpaHHbIl U MHOTOrpaHHbIe yribel. CBOMCTBA
IUIOCKUX YIJIOB MHOTOTpaHHOro yria. CBOWCTBA IUIOCKMX M JABYI'PAaHHBIX YIJIOB
TPEXTPAHHOIO yruia. TeopeMbl KOCHHYCOB U CUHYCOB JUI TPEXIPAHHOIO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosnpHas
Npu3Ma, OpsMasi U HAKJIOHHAs MpU3Mbl, OOKOBas M TOJHAs MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, nTpsAMOYroOJbHBIA TNapauIeieuNe] U ero cBorMcTBa. Kparuaitmme
OyTH Ha IOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oiiepa. IIpocTpaHcTBeHHas
teopema Ilugaropa. [lupamuna: n-yroipHass nupamuja, MpaBWIbHAs U yCeuEHHAas
nupamubl. CBoiicTBa p€dep 1 OOKOBBIX IpaHel nMpaBUiIbHON nUpaMuabl. [IpaBuinbHbIe
MHOTOTPAHHMKHU: IIpaBWJIbHAs TMpHU3Ma U MpaBUIbHAsg IHUPAMHUIA, NPaBUJIbHAS
TpeyroJibHasi MUpaMKJia U MPaBUIIbHBIN TeTpasap, KyO. [IpeacTaBieHune o npaBUIbHBIX
MHOI'OTPAaHHUKAX: OKTadIpP, NOAEKAdAP U UKOCAIP.

Boruncnenue »ieMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHaiu, yribl. [lnomans
OOKOBOM TMOBEPXHOCTM M TMOJHOW TOBEPXHOCTU MPAMONM NPHU3MBI, [JIOMIAIb
OCHOBaHMi, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsIMOM mpu3Mbl. [lnomans 0okoBoi
IIOBEPXHOCTH U TOBEPXHOCTH IIPAaBUJIBHOW NHUPaMUIbI, TeOpeMa O IUIOLIAAH
YCEUEHHOMN ITUPaMUIBI.

CummeTpuss B IPOCTPAHCTBE.  DJIEMEHThl  CHMMETPUU  IPABHIBHBIX
MHOTOTpaHHUKOB. CHMMETpUss B MPABUIBHOM MHOTOTPaHHUKE: CUMMETPHUS
napajuielienuneaa, CHUMMETPUS MPABWIBHBIX NPU3M, CHMMETPUS MPABUIBHOU
[TAPAMUJIBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOpPBI KOJUIMHEAPHBIE, COHAIPABJICHHBIE M IPOTUBOIIOJIOKHO HAIPABICHHbBIC
BEKTOpbl. PaBeHCTBO BEKTOpOB. JIEHMCTBUS C BEKTOpPaMHU: CIIOKEHUE U BbIYUTAHUE
BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha uucio. CBoiCTBa
cinoxeHuss BekTopoB. (CBolicTBa yMHOXKEHMS BeKTopa Ha 4ucio. IlonsTue
KOMIUIaHAapHbIE BEKTOpPBl. lIpu3Hak xommuiaHapHocTM TpEX BEKTOpOB. [IpaBuiio
napaienenunena. lTeopema O pas3oKEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM



BekTopaM. lIpsMoyronpHas cucrema KOOpAMHAT B NIPOCTpaHcTBe. KoopauHaTel
BekTOpa. CBA3b MEX/y KOOPIMHATAMH BEKTOpPA U KOOPAMHATAMU TOYEK. YTOJ MEXKIY
BeKkTOpaMu. CKaJsIpHOE IPOU3BEICHUE BEKTOPOB.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTh TPAKIAHCKOW IMO3UIMU OOYYaIOLIETOCs KaK aKTHUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUHCKOro OOIIECTBa, MPEICTABICHUE O MaTeMaTHUYECKHX
OCHOBax  (YHKUMOHHUPOBAHMSI  PA3NIUYHBIX  CTPYKTYp,  SBJICHUH, MPOLEAYp
Ipa)X1aHCKOro 00111ecTBa (BHIOOPHI, OMPOCHI U IPYroe), YMEHHE B3aUMOJICHCTBOBATH C
COLIMAJIBHBIMU MHCTUTYTaMH B COOTBETCTBHUU C UX (DYHKUHSIMU U HA3HAUCHHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPAXKIAHCKOW HWJICHTUYHOCTU, YBAXKEHHUS K
OPOLUIOMY M HACTOSIIEMY POCCHMCKOM MAaTEMAaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHKEHUSIM POCCHUMCKMX MaTEeMaTUKOB M POCCUHCKONM MAaT€MAaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE 3THUX JOCTHXKEHMM B JPYyrHX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE ITyXOBHBIX LEHHOCTEH POCCUHMCKOro Hapona, cHOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUsS, ITHUYECKOIO IIOBEIEHHS, CBSI3aHHOTO C IPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHHM HAyKH U AESTENbHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIHOYAass JCTETUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a]ay, PELICHUN, pacCyXACHUI, BOCIPUUMYUBOCTb K
MaTeMaTUYECKUM acleKTaM Pa3jIuvHbIX BUAOB UCKYCCTBA;

5) pusuueckoe BocMTaAHKE:

c(OPMUPOBAHHOCTh YMEHUS NMPUMEHATh MAaTEMaTUYECKUE 3HAHUS B MHTEpECcax
3I0pOBOTO0 U 0Oe3omacHoro o0pasa >KW3HHM, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3I0POBBIO  (3I0POBOE MHUTaHUE, COATTAHCHUPOBAHHBIM PEXHUM 3aHATAA M OTIbIXA,
perynsipHas (Qu3nMyeckass aKTHMBHOCTb), (PU3MYECKOE COBEPIIEHCTBOBAHUE TIpU
3aHATHUSAX CIIOPTUBHO-030POBUTENBHON JAEATENBHOCTHIO;

6) TpynoBoe BociuTanue:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTU TPYA0II00Us, MHTEPEC K Pa3TUYHBIM
chepaMm mnpodecCUOHANbHOW MESITENIbHOCTH, CBSI3aHHBIM C MaTEeMaTUKOW H €€
OPWIOKEHUSIMU, YMEHHME COBEpIAaTh OCO3HAHHBIM BbIOOp Oyayiied mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIaHbI, TOTOBHOCTb M CHOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHHUIO U CaMOOOPA30BAHMIO HA MPOTSIKEHUH BCEH KU3HHU,



TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]la4 MaTEMaTUYECKOM
HaIpaBJICHHOCTH;

7) 3Kx0JI0orHYeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  DKOJOTUYECKOM  KyJbTYpbl, TOHUMAaHHE  BIUSHUS
COITMAJIbHO-DKOHOMHUYECKUX IIPOIIECCOB HAa COCTOSIHUE MPUPOJHOM W COLMAIBHOM
Cpenbl, 0CO3HAHUE TJI0OATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOIeM, OpUEHTaIUs Ha
MIPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUU ISl PELICHUs 33/1ad B 00JIaCTH OKPYKaIOIIeH
cpenbl, IJIAHUPOBAHHUE IIOCTYNIKOB M OLIGHKH WX BO3MOXKHBIX TIOCJICICTBUN IS
OKpY>KaloIleH Cpe/ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKU U OOILECTBEHHOM MPaKTHKW, MTOHUMAHHE MAaTEMaTHYECKOMN
HayKH Kak c(epbl 4eI0OBEUECKOMN NIEeSITEIbHOCTH, 3TANOB €€ Pa3BUTHA W 3HAUYUMOCTH
JUI. pa3BUTUSI LMBUJIM3ALMM, OBJIAJICHUE S3BIKOM MATEMAaTUKA M MaTeMaTH4YeCKOH
KYJbTYpPOUl Kak CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISTH MPOCKTHYIO U
HCCIIEIOBATENbCKYIO IEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble Jornyeckue 1eicTBUA:

BBIABJISITh W XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMATHYECKUX
00BEKTOB, MOHATUM, OTHOIICHUN MEXIYy MOHSATUAMH, (OPMYJIUPOBATH ONPEICTCHUS
MOHSTHH, YCTaHABIIMBATh CYIIECTBEHHBIN NMpPHU3HAK KiIacCU(pUKAIIMN, OCHOBAHUS JIJIS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUU TTPOBOJIMMOTO aHAIHN3a;

BOCIIPUHUMATh, bopMyTUpOBAThH u npeoOpa3oBbIBAThH CYXJICHUSI:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIC, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOPEUUS B
dakTax, JaHHBIX, HAONIOJACHUSIX W YTBEPXKIACHUSAX, Mpejaratb KpPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENU U IPOTUBOPEYUI;

JenaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CaMOCTOSITEJILHO JIOKA3aTeJIbCTBA MAaTEMAaTHYECKUX YTBEPKIACHUMN
(IpsiMble ¥ OT MPOTUBHOIO), BBICTpAaWBAaTh apryMEHTAlIUIO, NMPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CIOCO0 pelleHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOUpaTh HauboJsiee MOAXOMSIINN ¢ YIETOM CaMOCTOSITEILHO BBIJICICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

HCIIOJB30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT I[O3HAHUS,
dbopmyIMpoBaTh BOMPOCH], (GUKCUPYIOITUE TPOTUBOpEUUE, MTPoOIIeMy, yCTaHABIUBATh
HUCKOMO€ W JaHHOe, (OpPMHUPOBATH THUIOTE3y, APryMEHTHPOBATH CBOI IO3HIIHIO,
MHEHHUE;



MPOBOANTH CAMOCTOSITENILHO CIVIAHUPOBAHHBIM 3KCIEPUMEHT, UCCIEOBAHHUE TI0
YCTAaHOBJIEHUIO OCOOEHHOCTEW MaTEeMaTHUYeCKOro OO0BEeKTa, SBJIEHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMu, SIBJICHUSIMU, TIPOLIECCAMU;

CaMOCTOSTENbHO (OpMYyIHpPOBaTh OOOOIIEHUS M BBIBOABI IO pe3yJbTaTaM
POBEIEHHOTO HAOIIOACHUS, UCCIIEIOBAHUS, OLIEHUBATH IOCTOBEPHOCTh MOJIYYEHHBIX
PE3yIBTATOB, BHIBOJOB M 0000IIECHNI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakkKe BbIIBUTATh
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

BBIBJIATH JAePUINUTH HHPOpPMAINH, TAaHHBIX, HEOOXOAMMBIX [JIsi OTBETa Ha
BOIPOC U IS pEICHUS 3a/1a4H;

BbIOMpaTh MH(OPMALMIO W3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETHPOBATH MH(POpPMAIMIO pa3IMYHBIX BUJIOB U (hopm
IpEICTaBICHUS;

CTPYKTYypUpOBaTh HWH(GOPMAIMIO, TPEACTABIATh €€ B Pa3IudHbIX (Qopmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OLICHMBATh HAAEKHOCTh MH(OPMALIMU [0 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHMKaTHBHBIE YHMBeEpCaJbHbIe y4eOHbIe JeHCTBUS

Oo0wmenue:

BOCIIPUHUMATh U (POPMYIHPOBATh CYXKICHHUS B COOTBETCTBUU C YCJIOBHUSMH M
LEIIMU OOIIEHMS], SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHMS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO X0y peUIEHUs 3a/1a4yi, KOMMEHTUPOBATh
NOJIy4EeHHBIN PE3yJIbTaT;

B XoA€ O0OCyXIeHHusl 3a7aBaThb BOIIPOCHI IO CYIIECTBY OOCY>KIaeMON TEMBI,
npoOJieMbl, pelaeMoil 3a7auu, BbICKa3bIBaTh UJI€H, HAIlEJICHHBIE Ha MOKMCK PELIEHUS,
COMOCTAaBIIATh CBOU CYXKJIECHHUS C CYXACHHSIMU JAPYTMX YYAaCTHUKOB JIHAJIOTa,
0oOHapy>KMBaTh PA3JIUYUE U CXOACTBO MO3UIINI, B KOPPEKTHOU popMe (popMyIHpoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

OPENCTAaBIATh PE3YNbTAThl PELICHUS 3aJadd, SKCIEPUMEHTA, HCCIEIOBaHUS,
MIPOEKTa, CAMOCTOSTENbHO BBIOMpaTh (OpMAT BBICTYIUIGHHS C YYETOM 3ajaad
MPE3EHTALUN U OCOOEHHOCTEN ayIUTOPHUHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJIATh IUIaH, AJITOPUTM PEIICHUS 3aJlaud, BBIOMpATh CIOCOO PEIICHHS C
Y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SJMOUNOHAJIbHBIN HHTEJJIEKT:

BJIQJIETh HAaBBIKAMU TO3HABATEIbHON pe(IEKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUN M MBICIMTENIBHBIX IIPOIIECCOB, WX PE3YyJbTAaTOB, BJIAJIETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI MpoIlecCa W pe3yJibTara PEIICHUS MaTeMaTUYeCKOM
3a/1auu;



MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH TPH PEIICHUH 3a/1auH,
BHOCUTh KOPPEKTUBHI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJbTaTa LIEM U YCIOBUAM, OOBSCHATH NMPUUYMUHBI
JOCTH)KEHUSI WM HEJOCTIKEHUSI Pe3yJbTaTOB JACSATENbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W HWHAMBUAYaJIbHOM
paboThI IPH pelICHUU y4eOHBbIX 3aja4, IPUHUMATH 11€JIb COBMECTHOM JESATEIBHOCTH,
MJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOM pPaOOThI, pachpenensiTh BHIBI padoT,
JIOTOBApPUBATLCA, OOCYXKIaTh TPOILECC M pe3yiabTaT paboThl, 0000IaTh MHEHUS
HECKOJIBKMX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX (popMax paboTel (0OCyXKaeHus, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbI» W HHBIC), BBIMOIHATH CBOIO YacCTh pabOTHl U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTUMHU WICHAMH KOMAaH]IbI, OIEHUBATh KA4eCTBO CBOETO BKIJIAaNa B
00U IPOIYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUS.

HPEAMETHBIE PE3YJIbTATBI

K xoniry 10 kiaacca oOyyaromuiicss HAyYuTCs:
CBOOOJTHO ONEPUPOBATH OCHOBHBIMU MOHSATHUSMH CTEPEOMETPHUH MPU PEUICHUH 3a]1a4 U
MPOBEJICHIUHN MaTEMaTHIECKUX PACCYKICHUH;
MPUMEHSATh aKCHOMBI CTEPEOMETPUHM U CICACTBHS W3 HHUX TPU PEIICHUN
T€OMETPUYECKUX 3a]1aY;
KJ1acCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHHUE TIPSIMBIX B IPOCTPAHCTBE, TJIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOHO OTIEpUPOBATH MOHATHIMHE, CBI3aHHBIMH C YTJIAMU B MPOCTPAHCTBE: MEXKIY
MPSAMBIMH B TIPOCTPAHCTBE, MEXKTY TIPSIMOU M ITIOCKOCTBIO;
CBOOOJTHO OTIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TIpH3Ma, MHUPAMHIA,
MPSMOYTOJIbHBIN Napaiyiesnenunen, Kyo);
KJIaCCU(UITUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS 7S KiacCU(PHUKAIIH;
CBOOOJHO OIEpPUPOBATh TMOHSATUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHHUKOB
MJIOCKOCTBIO;
BBITIOJIHATH MapajulesibHOE, IEHTPAIbHOE W OPTOTOHAJIIBHOE MPOCKTUPOBaHHUE (GUTYDP
Ha TIOCKOCTD, BHITIOJIHITH H300pakeHUsT GUTYP Ha TUIOCKOCTH;
CTPOUTH CEUCHUS MHOTOTPAHHUKOB Pa3IUYHBIMH METOJAMH, BHITIOJHATH (BBIHOCHBIC)
MJIOCKUE YEPTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y;
BBIYHCIIATh ITUIOMIAJAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (Mpu3Ma, MUpaMHUaa),
Te€OMETPUUYECKUX TeJl C TPUMEHEHHEM (HopMyT,
CBOOOMHO OMEpPUPOBATH MOHITHSIMH: CHUMMETPHS B MPOCTPAHCTBE, IEHTP, OCh H
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUHU (DUTYPHI;



e CBOOOJHO OMEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOpAaM U KOOpJIMWHATaM B
IIPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBUS HAJl BEKTOPAMM;

e pelaTh 3aJaYd Ha JOKAa3aTEIbCTBO MATEMAaTUYECKHX OTHOUIEHWNW W HAaXOXKICHUE
F€OMETPUYECKUX  BEJIMYMH, MPHUMEHSAS HM3BECTHbIE METOAbl MPHU  PELICHUH
MaTE€MaTUYECKHX 3a/1a4 TOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOXKHOCTH;

e IPUMEHATH NPOCTEUIINE MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

e U3BJICKATb, npeoOpa3oBbIBaTh W HHTEPOPETHPOBATH  HMHPOpMALMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPHUUECKHX (Urypax, MpEeACTaBICHHYIO Ha 4YEpTeKax u
PUCYHKaX;

e IPUMEHATH IIOJYYECHHbIC 3HAHUS Ha MPAKTUKE: CpPaBHUBaTh W AHAIMU3UPOBATH
peanbHbIE CUTyallud, IPUMEHATh U3YUYCHHBIE MOHATHUS B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTHYecKu cHOpMyIMPOBAHHON MPOOJIEMBI, MOJECIUPOBATh PEAIbHBIE CUTYaIlUH
Ha S3bIKE TE€OMETPUH, MCCIEN0BAaTh IOCTPOECHHBIE MOJEIU C HCIOJIb30BAaHUEM
r€OMETPUYECKUX MOHATUA M TEOpeM, ammapara aiareopbl, pemarb HIPaKTUYECKue
3a/1a4y, CBSA3aHHBIEC C HAXOKIECHUEM T€OMETPUUECKUX BEIIMYNH;

e UMETh NIPEICTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUM KaK COCTaBHOM
4acTH (pyH/IaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuectBo yacos JJIeKTPOHHbIE
Ne HanmeHnoBaHue pasaeiioB (uudgpossbIe)
n/n U TeM NMPOrpaMMbl Bceero Kontposnubre HpakTuyeckue o0pa3oBaTe/ibH
padoThI padoThI Bl pecypebl
1 Bseznenue B ctepeoMeTputo 23 1
5 B3aumHoe pacnionoxenue 6 )
MPSIMBIX B IPOCTPAHCTBE
3 [TapannenpHOCTb NPSAMBIX U g
IJIOCKOCTEHN B POCTPAHCTBE
[IepnenquKyIIpHOCTH
4  mpsAMBIX M IJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTIIBl ¥ paccTOSHUSA 16 1
MHororpanHuku 7 1
Bexkrops! B mpocTpaHcTBE 12
2 [ToBTOpeHwUe, 06061ueH1fe u 5 )
CHUCTEMAaTH3alMsl 3HaHUU
OBIIEE KOJIMYECTBO YACOB 102 6 0

I10 ITPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
N KosaunuyecrBo yacos DJIEKTPOHHBIE
' uudposbie
n/ Tema ypoka Kontpoabubie IIpakTuyeckue
Bcero oOpa3oBaTejibHbIE
1 padoThI padoThI pecypen
OcHoBHbIE TIpaBUIIa
H300P@IKCHHS Ha PHCYHKE https://m.edsoo.ru/F9
1 IIJIOCKOCTH, MapaJuIesIbHbIX 1 MGVRWHE
MPSMBIX (OTPE3KOB), -
CepeIMHbl OTpe3Ka
IlonsTHA crepeomeTpun:
TOUKa, MpsMasi, IIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
) MpaBujIa U300paKeHUS Ha 1 https://m.edsoo.ru/SE
PUCYHKE ILJIOCKOCTH, CB310PZ
napajuIeNIbHBIX MPSMBIX
(0Tpe3KoB), cepeaArHBI
OTpe3Ka
[TonsaTus: nepecekaromuecs
IJIOCKOCTH,
3 | mepecekarouuecs mpsMas u 1 https:/m.edsoo.rw/T2
NNAUSWK
IJIOCKOCT;
MOJIyIPOCTPAHCTBO
[TonsaTus: nepecekaromuecs
TITOCKOCTH, https://m.edsoo.ru/7
4  mepecekarouiecs npsmas u 1 KZVSHEVO
IJI0CKOCTh;
MOJIyIPOCTPAHCTBO
MHoOrorpaHHukKH,
n300paXkeHne MPOCTEUIINX https://m.edsoo.ru/A
5 MIPOCTPAHCTBEHHBIX (Uryp, 1 HGUTWIH2E
HECYIIECTBYIOIINX -
00BEKTOB
MHoOrorpaHHukKH,
H300pKEHHE HpOCTEHUINX https://m.edsoo.ru/88
6 MIPOCTPAHCTBEHHBIX (Uryp, 1 UACES2Y
HECYIIECTBYIOIINX
00BEKTOB
. AKCHOMBI CTEPEOMETPHUH U 1 https://m.edsoo.ru/ID
IIEPBBIE CIIEICTBUS U3 HUX KRA603N
2 AKCHOMBI CTEPEOMETPHUH U 1 https://m.edsoo.ru/ZI
IIEPBBIE CIIECTBUS U3 HUX P3R7LO2
AKCHOMBI CTEPEOMETPHUH U
g | TCPBEIE CIIEICTBHS H3 HHX. | https://m.edsoo.ru/A

CrniocoObl 3a1aHus TPSIMBIX
U IIJIOCKOCTEN B

QXJXEDYR



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/AQXJXEDYR

MPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U
IJIOCKOCTEN

10

11

N3o0paxenue cedeHmit
MUPaMHJIBI, Ky0a U IPU3MBIL,
KOTOpBIE MPOXOJIAT Yepes

ux péopa. M3obpaxenue
nepeceyeHus MoayYeHHBIX 1
IIJIOCKOCTEM.

PackpaimBanue

MMOCTPOCHHBIX CEUCHUMN

pa3HBIMH [IBETaMU

N3o0pakeHune ceueHuit
MUpaMHJIbI, Ky0a U IPU3MBIL,
KOTOpBIE MIPOXOJIAT Yepe3

ux péopa. M3obpaxenue
IIepeceYeHus Oy YEeHHBIX 1
IIJIOCKOCTEM.

PackpammBanue

IMOCTPOEHHBIX CEUCHU I

pa3HbIMH LIBETaMU

https://m.edsoo.ru/E
VUE9AZ7]

https://m.edsoo.ru/X
T1IVCSWB2

12

13

N3o0paxeHue cedcHmit
MUpPaMUIbI, KyOa U IPU3MBI,
KOTOpBIE ITPOXOJIAT Yepe3

ux péopa. M3obpaxenne
[IepeceyeHNs MOTYyUYEHHBIX 1
IIJIOCKOCTEM.

PackpamnBanue

IIOCTPOECHHBIX CEYEHUN

pa3HbIMM LIBETaMU

N3ob6paxenne cedeHuit
UpPaMU/Ibl, KyOa U IPU3MBI,
KOTOpBIE MPOXOJAT Yepes

ux péopa. M3obpaxenue
IepeceYeHus OIyYEHHBIX 1
IIJIOCKOCTEM.

PackpamBanue

MOCTPOEHHBIX CEYEHU N

pa3HbBIMU IIBETaMHU

https://m.edsoo.ru/08
LAY6GMF

https://m.edsoo.ru/E
KWHLAWSg4

14

15

16

Meton cinenoB Ui
MOCTPOEHUS CEUCHUH

Meron cnenos mis
IOCTPOEHUSI CEUEHU .
CaolicTBa nepeceyeHni
MPSAMBIX U IJIOCKOCTEMN

MeTop cinenoB s
IOCTPOEHUSI CEUEHU M.

https://m.edsoo.ru/1J
O0ON3100

https://m.edsoo.ru/D
DABJTC2N

https://m.edsoo.ru/S
N3SSUSEQ



https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/SN3SSU8E0

CaolicTBa niepece4eHui
MPSIMBIX U IJIOCKOCTEHN

17

[Toctpoenue ceueHuii B
nupamuie, Kyoe 1mo Tpém
TOYKaM Ha pEéOpax.
CozaHue BBIHOCHBIX
YEepTEKEU U 3aIUCh 11aroB
MIOCTPOCHUS

https://m.edsoo.ru/H
FW6370DR

18

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Co3nanuie BBIHOCHBIX
YEepPTEIKEH U 3aIUCh [1aroB
MOCTPOCHHS

https://m.edsoo.ru/L6
2FFLCBW

19

[Toctpoenue ceueHuii B
nupamuzie, Kyoe no Tpém
TOYKaM Ha péOpax.
Coznanue BBIHOCHBIX
YepTekKel U 3aMuch 11aroB
MOCTPOCHUS

https://m.edsoo.ru/J1
AQINZCX

20
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22

23

24

[Toctpoenue ceueHuii B
nupamujie, Kyoe no Tpém
TOYKaM Ha péopax.
Coznanue BRIHOCHBIX
YepTekKel U 3aMuch 11aroB
MOCTPOCHHUS

[ToBTOpEHME MIIAHUMETPUU:

Teopema o
MPOTIOPIIOHATIBHBIX
otpeskax. [logobue
TPEyroJIbHUKOB

HOBTOpeHI/Ie IIaHUMCETPHUHU:

Teopema MeHnenas.
Pacuetsl B ceueHusIx Ha
BBIHOCHBIX YEepTEkKax.
Ucropus pazButus
TJITAHUMETPUHU U
CTEpPEOMETPUH

KonrtponbHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3aumHoe pacnionoxenue
NPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaronyecs
npsmele. [Ipuznaku

CKpCHIUBAOINXCA IIPAMBIX.

[TapamensHble NpsIMBbIE B

https://m.edsoo.ru/XJ
EZARSTO

https://m.edsoo.ru/L3
FYZLI9LR

https://m.edsoo.ru/T
P9F3DVVI1

https://m.edsoo.ru/E
BLE09SZ1

https://m.edsoo.ru/T

YO90QBHKY



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/TYO9QBHKY

IIPOCTPAHCTBE

25

26

27

28

29

30

Teopema o CyliecCTBOBaHUU
Y €JUHCTBEHHOCTH MPSMO
MapajyIeIbHON JaHHOU
IIPSIMOH, IIPOXOIAIIEN
4yepe3 TOUKY IPOCTPAHCTBA
Y HE JIe)Kalllel Ha TaHHON
npsmoii. Jlemma o
MepeCceUCHU
MapajuieIbHbIX MPSAMBIX
IIJIOCKOCTBIO

[TapamiensHOCTB TpEx

npsmbIx. Teopema o Tpéx
MapAJUICIbHBIX IPSAMBIX. 1
Teopema o

CKPEILMBAIOIINXCS PSAMBIX

[TapannensHoE
MIPOCKTUPOBAHUE.
OCHOBHBIE CBOICTBA
rapajuieIbHOTO
MIPOCKTUPOBAHUS.
N300pakeHne pa3HBIX
buryp B mapauienbHON
MIPOCKIIAH

LleHTpanbpHas IPOCKITHSI.
VYo7 ¢ coHanpaBIeHHBIMU
CTOpPOHAMHU. YTOJI MEXIY
MPSIMBIMU

3amauy Ha JJOKa3aTeIbCTBO

H HCCIIE0OBaHNE,

CBSI3aHHBIE C 1
PaCIOJIOKEHUEM TIPSIMBIX B
MPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD
MIPSIMOM U TUIOCKOCTHU B
npocrpancTse. [Ipusnak
MapaJuIEIbHOCTH NPSIMOU 1 1
mIockocTH. CBoMCTBA
MapaJuIEIbHOCTH NPSIMOU 1
IIJIOCKOCTH

https://m.edsoo.ru/C

YUOMU9K9

https://m.edsoo.ru/T
RPMZB3MZ

https://m.edso00.ru/03
GR50WZV

https://m.edsoo.ru/Z5
FPA6SHI

https://m.edsoo.ru/7
W31CO0FG6

https://m.edsoo.ru/N
18CUO003L

31

['eomerpuueckue 3a1aun Ha
BBIYHCIICHHE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE
C MapayieIbHOCTHIO
NPSAMBIX U INTIOCKOCTEH B
MIPOCTPAHCTBE

https://m.edsoo.ru/2
DD9X2MQ3

32

[Toctpoenue ceuenus, 1

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



https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839

MPOXOSIIETO Yepes
JAHHYIO MPSIMYIO Ha
YyepTeke U MapajuieaIbHOro
Ipyrou npsamoit. Pacuér
OTHOLUEHUH

06R5839

33

34

[TapamnensHas npoexkuus,
MIPUMEHEHHUE st

MMOCTPOCHHUS CeUeHU KyOa

Y MapajuiesienuIena. 1
CpoiicTBa

napajuiejenumnesaa u

MIPU3MBI

[TapamienbHbIE TUIOCKOCTH.

[Ipu3Haku napamiebHOCTH 1
JIBYX TUIOCKOCTEH

https://m.edso00.ru/93
OT7FLSK

https://m.edsoo.ru/Q
FUJAHVSS8

35

36

37

Teopema 0 nmapajuieIbHOCTH

U €IMHCTBEHHOCTH

IIJIOCKOCTH, POXOALIEH

yepe3 TOUKY, He 1
MIPUHAUICKALLYI0 JaHHOU
IIJIOCKOCTH U CIIEICTBUS U3

HeE

CBoiicTBa napaiebHbIX
IIJIOCKOCTEM: 0

MapajuieIbHOCTH IPSIMBIX
[IepECCUYCHU IIPU 1
MEePECEUCHUH JIBYX
napajuleNbHbIX IUIOCKOCTEN
TpeThen

CBoiicTBa napamienbHbIX
IUIOCKOCTEH: 00 OTpe3Kax
MapajuieIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXKIY
napaieaIbHbIMA 1
IIJIOCKOCTSIMU; O

[IepECCYCHUH IPSIMOU C

JBYMSI TTapaJlIeIbHBIMU
MIJIOCKOCTSIMU

https://m.edsoo.ru/2
WG4W4XNO

https://m.edsoo.ru/3
KIKV3ROG

https://m.edsoo.ru/Q
LA4PYRAT

38

[ToBTOpEeHue: Teopema
[Tugaropa Ha miockocTu

https://m.edsoo0.ru/9
VIZIWC6]

39

40

IToBTOpEHMUE:
TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO
TPEYTOIbHUKA
CaoiicTBa Ky0a u
MIPSAMOYT'OJIBHOTO 1
napajuieJIenuneaa

https://m.edsoo.ru/Z6
FNNNTS5D

https://m.edsoo.ru/H

YNIQ785Q



https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/HYNIQ785Q

Brruncnenue miuH
OTPE3KOB B KyOe u

https://m.edsoo.ru/F

H MPSAMOYTOJIbHOM ZBZVPOEC
napasuJiesienuIe e
[lepneHuKyIApHOCTD

1 Eﬁ:ﬁiﬁxﬂ HHIOCKOCTH. https://m.edsoo.ru/I8

FSHOGG3

HEePIEHAUKYISPHOCTH

IPSIMOI U TUIOCKOCTH

[lepneHMKyIApHOCTD

13 Eﬁ:ﬁiﬁxﬂ HHIOCKOCTH. https://m.edsoo.ru/K

38BG31ZH

HEePIEHANKYISPHOCTH

IPSIMOI U TUIOCKOCTH

Teopema o CyliecTBOBaHUU

Y eIMHCTBEHHOCTH TIPSIMOH,

44 MPOXOAIICH Yepe3 TOUKY https://m.edsoo.ru/W
MPOCTPaHCTBA U F3MTSA4ES
HEePIEHAUKYISPHON K
IJIOCKOCTH
[InockocTtu u

P e —— https://m.edsoo.ru/O

KTGKHNSI

IpsIMble B MHOIOI'PaHHHKaX

[InockocTu n

P —— https://m.edsoo.ru/S1

VOAWIW3

MpsIMbIe B MHOTOTpaHHHUKaX

[lepnienukynsp u

HakJioHHad. [TocTpoenue https://m.edsoo.ru/K1

47
MEePIEHANKYJISAPA U3 TOUKHU P9L4ZCX
Ha MPSMYIO
[lepnienukynsp u

g | HAKIOHHAS. IToctpoenue https://m.edsoo.ru/211
MEPIICHANKYIIApA U3 TOUKU UD45PR
Ha MPSMYIO
TeopeMma o Tpéx

49 HepEeHI[I/IKyiﬂan (npavas https://m.edsoo.ru/C

NEIPAIUS
u oOpaTHast)
Teopema o Tpéx
50 Hepg eH,Z[I/IK;P;SIan (npavas https://m.edsoo.ru/IP
CG564WN
u oOpaTHast)
VYrom mex
51 CerHII/IBafO};HI/IMI/ICSI https://m.edsoo.ru/K
4EHQ3E9E
MPSIMBIMH
[Tonck mepreHANKYIISIPHBIX
5p | TPAMBIX C IIOMOIIBIO https://m.edsoo.ru/E

MEPIEHIUKYIIAPHBIX
IJIOCKOCTEHN

BYVPSMSI



https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/EBYVPSMSI

53 OproronanbHoe https://m.edsoo.ru/G
MPOEKTUPOBAHUE POZX8VHE
[TocTpoenue ceuenunii kyoa,

54 | TIPH3MBL, MIPaBUIBLHOMN https://m.edsoo.ru/F5
MMUPAMUBI C IOMOILBIO ZMOAI1AE
OPTOTOHAJILHOM MPOEKIINH
[TocTpoenue ceuenunii kyoa,

55 MIPU3MBI, TPABUIHHOU https://m.edsoo.ru/T5
MIUPaMU/IbI C TIOMOLIBIO 0FUDOOJ
OPTOTOHAJILHOM MPOEKIINH
CummMmerpus B
MIPOCTPAHCTBE

56 OfHOCfITCJ'IBHO IUTOCKOCTH. hitps. otlso0.n &

. TIKTZMSK
IInockocTu cummerpuil B
MHOTOTPaHHUKAX
IIpuznak

57 | TEPHEHIMKYIIPHOCTH https://m.edsoo.ru/L9
MPSAMON U TIIOCKOCTHU KaK E703U3V
CJIEICTBUE CUMMETPUU
IIpaBuibHBIE

sg | MHOTOTDAHHHKH. Pacuér https://m.edsoo.ru/Z9
pacCTOSAHUN OT TOYKH 0 E166HHZ
IJIOCKOCTH
IIpaBuibHBIE

59 MHOTOTpaHHUKHU. Pacuér https://m.edsoo.ru/TJ
pacCTOSAHUM OT TOYKH 10 SUOWZTH
IJIOCKOCTH
Crnioco0sbl OyCTUTh

o | TEPUSHIMKYIAPBL: https://m.edsoo.ru/D
CUMMETpPHUS, CABUT TOYKH HFUCBWO6
I10 TIapaJIICIbHON MIPSAMOM
CaBur no HenapaienbHON

61 n};ls[Moﬁ I/ISMGHI;HI/IG https://m.edsoo.ru/9

e OANVFEOE
paccTosiHui
KonTponbnas padota

2 "B3auMHoOe pacnonoxeHue https://m.edsoo.ru/J
MPSIMBIX U INTIOCKOCTEN B WSUZNNSJ
pocTpaHcTBe”

[ToBTOpEHME: YyTOI MEKITY
MPSMBIMU Ha TUTIOCKOCTH,

¢3 | TPHTOHOMETpHS B https://m.edsoo.ru/S
MPOU3BOJIBHOM K9RHWDFQ
TPEYroJibHUKE, TeopemMa
KOCHUHYCOB
Hosroperie: yrox Meicy https://m.edsoo.ru/W

64  CKpenMBarOIIMMHUCS

MPSIMBIMU B IPOCTPAHCTBE

BREU9US7



https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/WBREU9US7

65

['eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MKy
MpsIMBIMU B
MHOTOTpaHHUKAX

https://m.edsoo.ru/3
U40237CK

66

JIByrpaHHBIN yTOJI.
CBOICTBO JIMHENHBIX YIJIOB
JBYI'PAHHOI'O yIJla

https://m.edsoo.ru/8
H4CYFABO

67

[TepnienqukynsipHbIC
miockoctH. CBOMCTBA
B3aNMHO
MEPIEHIUKYIAPHBIX
MIOCKOCTEH

https://m.edsoo.ru/F1
HM69NVD

68

[Tpusnak
NEPIEeHIUKYIISIPHOCTH
IJIOCKOCTEM; Teopema o
IIPSIMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEN
MepIEHIUKYISPHBIX
TpeThel MI0CKOCTH

https://m.edsoo.ru/F
Y5TMQ43F

69

[IpssMOyTONBHBIN
napajuiesenunes; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajulesenunea

https://m.edsoo.ru/K
99DBNDAW

70

Teopema o nuaroHau
IIPSIMOYTOJIBHOT'O
napajuiejenumneaa u
CIIeICTBHE U3 HeE

https://m.edsoo.ru/E3
T10AD61

71

CrepeomeTpuueckue u
MIPUKIIAIHbIE 33/1a4H,
CBA3aHHBIC CO B3aUMHbBIM
pacIoyioKeHUEeM MPSIMbIX U
TJIOCKOCTH

https://m.edsoo.ru/4T
BYU36HZ

72

[ToBTOpEHME:
CKpELIMBAOIIHECS NPSAMBIE,
IapajuIeIIbHBIE IIJIOCKOCTH B
CTaHJApTHBIX
MHOT'OTPaHHUKAX

https://m.edsoo.ru/T
L947D6WK

73

74

[Tapa mapannenbHbIX
IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX,
paccTOsTHUE MEXIY
CKPEUIUBAIOIINMUCS
MPSIMBIMU B ITPOCTHIX
CUTYaIUsAX

PaccrostHME OT TOYKH 10
MIJIOCKOCTH, PACCTOSTHUE OT

https://m.edsoo.ru/Y
FWZTOREN

https://m.edsoo.ru/W
SGN48EIM



https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/W5GN48EIM

IPSIMOM A0 IJIOCKOCTH

Brruncienue pacctosHui
MEX/1y CKPEIMBaIOIIUMUCS

https://m.edsoo.ru/5

75  OpSAMBIMH C HOMOH_EBIO WOVIIHMD
MEPICHIUKYIISIPHOMN -
TUIOCKOCTH
TpéxrpanHblid yroi,

HEpaBEHCTBA IS
76 ;izxg)\j:;]):;ﬁgo:' https://m.edsoo.ru/3
P Pa, XGHNLQA4J
TEOPEMbI KOCUHYCOB U
CUHYCOB JIJIsl TPEXTPAHHOTO
yria
DneMeHTHI chepuiecKoit
77 | TEOMETPHH: T€0JC3UICCKHE bitps: “m.cdsvo.url]
pHi: TeoR MVTV74CP
JIMHUY Ha 3emiie

73 KontponbHas padota https://m.edsoo.ru/1
"VYrasl u pacctosHus" RTWZ59YU

79 SBIZZT:FI\:;TE?E{LZ(}I;Z?EHH https://m.edsoo.ru/V

p" C3UOAK3B
AJIEMEHTHI

20 [Mupamuma. Bugel nmupamu. https://m.edsoo.ru/J3
[IpaBunbHas nupamuia R0247E0
I1 T

81 H;)I:x;aﬂp;hi:\; https://m.edsoo.ru/JN

PHEMEL DHOOSEO
[IpaBunbHas npusma
n .
, Tpnuoft napannncrnes, hitpsim.edsoo LS
pAMOY 803LZGS
napajuieNienumnesn, Kyo
B
83 MII—JII(I)-IF}:)I;HE:EHI/IKI/I Teopema bilps:m.edsoo.niLs
nororp o eoP 4TOMDU1D
Olinepa
Brimykiieie
84 I\QAII;IIEFOZP ?}I{H;I;I;Bii?p;Ma https://m.edsoo.ru/Q
°pd- 1P © OMX9GAI1S
MOJTyIPaBUIIbHBIC
MHOTOTPaHHUKHU

25 KontponpHas padota https://m.edsoo.ru/3
"MHororpaHHuku" N52B3TEM
I1

%6 1 ijljiize;zop ana https://m.edsoo.ru/L

" RBSE3B09
MIPOCTPAHCTBE
27 | CVMMA BEKTODOB https://m.edsoo.ru/M
Y P NTSX2XL8
https://m.edsoo.ru/5
88 | Pa3HOCTB BEKTOpPOB

HBMZ1POH



https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/5HBMZ1POH

89  IlpaBumito mapauiesienuresa 1 hitps:fim.cdsoo.ruiX
S6AN7LA2

90 YMHOXEHHE BEeKTopa Ha 1 https://m.edsoo.ru/M
YUCIIO0 JUHI28LR
Pasnoxxenue BekTopa 1o

91 0a3ucy TpEéx BEKTOPOB, HE | https://m.edsoo.ru/U
JIeKaIUX B OMHOMI 760IDCTG
IJIOCKOCTH

92 | CkansipHOE IPOU3BEICHHUE 1 hitps:/im.cdsoo.nwlZ

46VNCT1

93 Brraucnenue yria Mexmy 1 https://m.edsoo.ru/IU
BEKTOpPAMHM B IIPOCTPAHCTBE 5196UQP

94 [Ipocreitmume 3amauu ¢ | https://m.edsoo.ru/FJ
BEKTOpaMHU XV79T8&B

95 [Ipocreiimme 3agayuu ¢ I https://m.edsoo.ru/JC
BEKTOpPaMHU WURNGO1

96 [Ipocreiimme 3agauu ¢ 1 https://m.edsoo.ru/B
BEKTOPaMH EHWOELKS

97 [Ipocreiimue 3axauu ¢ | https://m.edsoo.ru/P3
BEKTOpaMHU WEWZZSY

08 O60061eHue 1 https://m.edsoo.ru/E
CUCTEMATH3aIHs 3HAaHUHN CRMXSNM3

99 O60061eHue 1 https://m.edsoo.ru/X
cucTeMaTu3auus 3HaHUI XBTFPSWL

10 Hrorosas KOHTPOJIbHAS | https://m.edsoo.ru/SF

0 | pabota GPDWNKO

10 HroroBas KOHTpOJIbHAS | https://m.edsoo.ru/X

1 pabota 3ZG8A6SO

10 | O600mEeHue u | https://m.edsoo.ru/93

2 cUcTeMaTu3alus 3HaHUI IAWXEK1

OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME

INPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIIACC
Kon . .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/JILHOM
NpoBepPsAeMoro
poBep NPOrpaMMbI CpeJHero oo1ero oopa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHITHAMU: TOUKA, MPAMAasi, INTIOCKOCTh

7.2 HpI/IMeHHTB AKCUOMBI CTECPpCOMETpUHU H©U CICACTBUA U3 HUX HOpU PCHICHUU



https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1
https://m.edsoo.ru/931AWXEK1

TCOMCTPHUYCCKUX 3aaaY

7.3

OnepupoBaTh MOHATHAMH: TAPAICIBHOCTh W TEPHEHAUKYISIPHOCTH TPSAMBIX U
IUIOCKOCTEH

7.4

KnaccupunmpoBare B3aUMHOE  PACIIOJIOKCHHE TPSMBIX H  IUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUAMHU: ABYTPAHHBIH YTOJ, TpaHH JBYTPaHHOTO yria, pedpo
JBYI'PAaHHOIO yIJla, JIMHEWHBIA YroJl JABYTPaHHOIO YyIVIa, IpajgycHas Mepa
JIBYI'PaHHOI'O yTIila

7.6

7.7

OnepupoBaTb  MOHATHSMH:  MHOTOIPAHHUK,  BBINYKJIBIM W HEBBITYKJIBIN
MHOTOI'PAaHHUK, JIEMEHTHl MHOTOTPAHHUKA, TPABUIbLHBIM MHOTOTPAHHUK
Pacno3naBaTh  OCHOBHBIE  BHUABI ~ MHOIOTPAHHUKOB  (IUpaMuja,  MpHU3Ma,
PSIMOYTOJIbHBIN Mapaienenumnes, Kyo)

7.8

KnaccudpunupoBare MHOTOTpaHHHKH, BBIOMpAas OCHOBaHUS I KIAcCU(PUKALUN
(BBITTYKJIbIC ¥ HEBBITYKJIbIE MHOTOTPAHHHKH, TPABUILHBIC MHOTOTPAHHHUKH, TPSMBIC
Y HAKJIOHHBIC MTPU3MBI, TTAPaUICITICITUIIC Ib )

7.9

7.10

OHGpI/IpOBaTI) IMOHATHUAMU: CCKyllasd IMJIOCKOCThb, CCHCHNEC MHOT'OT'PaAaHHHUKOB

OOBSICHATh MPUHIMIBI TOCTPOCHUSI CEYEHUH MHOTOTPAHHHUKOB, HCIONB3YsS METO[
CIIENOB

7.11

Ctpouth ce4eHHMsI MHOTOIPAaHHUKOB METOJIOM CJIEZOB, BBIIOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKU W3 PUCYHKOB NPOCTHIX OOBEMHBIX (PHUTYp: BHI CBEpXy, COOKY,
CHU3Y

7.12

Pematn 3aladyd Ha HaXO0XICHHUC I'COMCTPUYCCKHX BCIHWYHH IIO0 o6pa3uaM 50048
aJIropurMaM, HNpUMCHAA H3BCCTHBIC AHAJIMTHUYCCKHUEC MCTOABLI IIPpU PCIICHUU
CTaHJAPTHBIX MATCMATUYCCKHUX 3aa4 Ha BBIYHCJIICHHC paCCTOﬂHI/Iﬁ MCXKAY ABYMs
TOYKaMH, OT TOYKH JO HpHMOﬁ, OT TOYKHUAO IIJIOCKOCTHU, MEKIY CKPCIIUBAIOIMIUMUCS
MMpAMBIMHA

7.13

Pemate 3amaun Ha HaXOXXIEHHE TE€OMETPUYECKMX BEJIMYMH IO oOpa3laM HIu
aIropuT™MaM, IPUMEHSS W3BECTHBIC AHAJIUTUYECKHE METOAbl MPHU PELICHUU
CTaHJApPTHBIX  MAaTE€MaTHYeCKMX  3a7a4 HAa  BBIUHACICHUE  YIVIOB  MEXIY
CKPELIMBAOIMIMMUCS IPSIMBIMH, MEXKTy TIPSIMOM M INTIOCKOCTBIO, MEKY TUIOCKOCTSIMH,
JIBYI'PAaHHBIX YTJIOB

7.14

7.15

7.16

Boruncnate 00BEMBI M MJIOLIAAM MOBEPXHOCTEH MHOTOIPAHHUKOB (TpU3Ma,
NUpaMuia) ¢ MIpUMEHEHHEM (POPMyJI, BBIYUCIATH COOTHOIIEHUS MEXAY IUIOMIAIIMU
MOBEpXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPaHHUKOB

OnepupoBaTh NMOHATHAMH: CUMMETPHsS B IPOCTPAHCTBE, LIEHTP, OCh M IJIOCKOCTh
CUMMETpPHH, LIEHTP, OCh U MIOCKOCTb CUMMETPHUU (UTYPBI

U3Bnekatp,  mpeoOpa3oBbIBaTh M UHTEPHPETHpPOBaTh  MHPOpPMAIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (UTypax, MpPEeACTaBICHHYIO Ha uYepTexax u
pPUCYHKax

7.17

[TpumeHsTh reoMeTpudeckue (akThl A pPElIeHUs CTEPEeOMETPUUYECKUX 3ajad,
MPEeJIoJIararoIiuX HECKOJIbKO 1IaroB PEIIeHus], €CIIM YCIOBUS MPUMEHEHUS 3aJJaHbl B
SABHOU (opme

7.18

7.19

HpI/IMeHHTB HpOCTCﬁMHC IporpaMMHBIC cpeacTBa n QJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPU PCIICHUN CTCPCOMETPUUCCKHUX 3a1ayd

HpI/IBO,Z[I/ITB IMPpUMEPBI MATCMATUUYCCKHUX BaKOHOMCpHOCTeﬁ B HIpUPOAC U KU3HU,
pacrio3HaBaTh IMPOABJICHHUC 3aKOHOB '€COMCTPUU B HCKYCCTBC




7.20

[IpumenATh NOMy4YEHHBIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh PEaJbHbIE CUTYallUU
U NPUMEHATh U3YUYEHHBIE MOHATUS B IPOLIECCE MOUCKA PELIEHUS MATEMaTU4YEeCKU
c(OpMYIMPOBAHHOW MpPOOJEMBI, MOJAEIMPOBATH pEaJbHBIC CUTYallUd Ha A3bIKE
TE€OMETPHH, UCCIIEN0BATh IOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM I€OMETPHUYECKHUX
HOHATHUI U TeopeM, anmnapara ajareopsl, penars NPaKTHUECKUE 3aauu, CBA3aHHBIE C
HaXO0XJICHUEM IT'€OMETPUYECKUX BEINYNH

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

I'eomeTpus

7.1

OCHOBHBIEC HOHSTHS CTCPCOMETPUH. Tqua, npsMasd, IINIOCKOCTb, ITPOCTPAHCTBO. ITonstue 00
AKCHOMATHUYCCKOM ITOCTPOCHUU CTCPCOMECTPHUN: AKCUOMBI CTCPCOMCTPHUHN U CICACTBUA U3 HUX

7.2

B3aumHOE pacnonokeHue IpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECA, NapauleIbHBIE U
cKpemuBampomuecs InpsMbeie. [lapamienbHOCTE NPSIMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
NapajulejbHbIe IPSAMBIE B IIPOCTPAHCTBE, IAPAJLICIBHOCTb TPEX IMPSAMBIX, MAPaUICIBHOCTD
OpAMOM M IUIOCKOCTH. YIJVIBIC COHANPABJICHHBIMA CTOPOHAMH, YIrOJd MEXKIAY IpsSMBIMUA B
npocTpaHcTBe.  [lapajienbHOCT  IUIOCKOCTEH:  MapajulelbHble  IUIOCKOCTH,  CBOWCTBA
napajienbHbelx  Iuiockocteil. [Ipocreifiime mnpocTpaHcTBeHHbIE (GUIYpbl HAa  IJIOCKOCTH:
TeTpa’ip, KyO, napasenenure], IoCTpOeHHe CeUeHU

7.3

[lepnieHAUKYISIPHOCTD NMPSIMOW M IUIOCKOCTH: INEPIEHIUKYISIPHBIE NMpPsMBIE B IIPOCTPAHCTBE,
IpsIMBIE TTAPAJIENBHBIE U TEPHEHIUKYJAPHBIE K INIOCKOCTH, NPU3HAK NEPIEHIUKYISIPHOCTU
OpsIMOM M IUIOCKOCTH, TEOpeMa O MpsIMOW MNEPHEHIUKYJSIPHOM IUIOCKOCTU. YTibl B
IIPOCTPAHCTBE: YIOJ MEXKIAY MNPSAMOM M IUIOCKOCTBIO, JIBYI'PAHHBIM YIOJI, JUHEHHBIA Yroil
JBYIpaHHOro yriya. IlepneHauKkynsp W HAKJIOHHBIE: PACCTOSHHME OT TOYKH JO IIIOCKOCTH,
paccTosiHrEe OT MPSAMOM J0 MJIOCKOCTH, MPOEKLUs (GUTYpBI HA MIIOCKOCTh. [lepneHIuKyIsipHOCTD
IUIOCKOCTEM: TpPU3HAK MEPHEHIUKYJISIPHOCTH JBYX IIIOCKOCTed. Teopema o0  Tpéx
HEePIEeHIUKYIIpax

7.4

[TonsiTue MHOrOrpaHHHMKa, OCHOBHBIE AJIEMEHThl MHOTOTPAaHHHMKA, BBINYKIIBIE U HEBBITYKJIbIC
MHOTOTPaHHHKH, pa3BEPTKa MHOrorpaHHuka. [lpusma: n-yroiapHas npusma, rpaHd U1 OCHOBaHUS
OpU3MBlL, MpsiMass M HAKJIOHHAas MNpU3Mbl, OOKOBas U TIOJHAs IIOBEPXHOCTh IPU3MBIL.
[Tapannenenunen, NpsMOYroJbHBIM Hapaienenunes U ero ceoicrra. [lupamuna: n-yronbHas
nupamMuia, TpaHW U OCHOBAaHUE MNUpPaMHUIbl, OOKOBas W TOJHAs MOBEPXHOCTh MHPAMHJIBL,
IpaBWIbHAasg M YCEUEHHAs NUpaMuJa. OJIEMEHTHl MNpU3Mbl M nupaMuisl. [IpaBuibHbIE
MHOTOTPaHHUKU: TOHATHE MPABWJIBHOIO MHOTOTPAHHMKA, NpaBUIIbHASI NPU3Ma U IPABHJIbHAS
nupamuia, NpaBUIbHAs TPEyroyibHas MUpaMua U MpaBUIIbHBINA TeTpasap, KyO. [IpencraBnenue
0 TMPaBWJIbHBIX MHOTOTPaHHUKAX: OKTa’p, MOAEKa’Jp M uKocayapyrue CeueHus NpU3Mbl U
MUPAMU/IBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMECTPUSA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DIIEMCHTBI
CUMMCTPUU B ITUpaAMUJAX, TapaJlJICJICIUIICAaX, [TPABUIIBHBIX MHOT'OI'PAaHHUKAX

7.6

Brrancienue »1eMEHTOB MHOT'OT'PaHHUKOB: pe6pa, AuaroHaliv, YyrJibl. IInomane OOKOBOM
IMMOBCPXHOCTU U IMOJTHOM MOBEPXHOCTHU HpﬂMOﬁ OpHU3MbI, IJIOHIAAb OCHOBaHHﬁ, TCOpEMa O
OOKOBOM MMOBCPXHOCTU HpHMOﬁ IIPU3MBEI. IInomane OOKOBOM MOBCPXHOCTU U IMOBCPXHOCTHU




NpaBWIBHON MUpaMUAbI, TeOpeMa O IUIOMAaN yced€HHOM mupamunabl. [lonartue o6 oObéme.
O06BEM nupamMuIbl, TPU3MBI

7.7

[TonoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKIY IJIOMIAIMHI TOBEPXHOCTEH, 00bEMamMu
NOJOOHBIX TEJ

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

6

I'eomerpus

6.1

[Muinuapudeckass IMOBEPXHOCTb, 00pasyrolue UIMHIPUYECKOW IOBEPXHOCTH, OCh
WINHAPUYECKOM moBepXHOCTU. LlunuHp: ocHOBaHMS U OOKOBast MOBEPXHOCTb, 00pa3yromias
U OCB, IJIOUIA/Ib OOKOBOM H MOJHON TOBEPXHOCTH

6.2

KoHnunueckass MOBEpXHOCTb, OOpa3ylolIMe KOHMYECKONW IOBEPXHOCTH, OCh M BepIIMHA
KOHMUYECKOW noBepxHOcTU. KoHyc: OCHOBaHME M BeplIMHA, oOpasyrolas ¥ OCh, IUIOLIA/b
OOKOBOH M IMOJIHOW TIOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolye U BHICOTA, OCHOBAHUS U
OOKOBast MOBEPXHOCTh

6.3

Chepa m map: meHtp, pamuyc, IuaMeTp, IUIOMAAL MOBepxHOCTH cdeprl. Bzanmuoe
pacnosoxeHue cepsl U MIOCKOCTH, KacaTeabHas IIIOCKOCTh K cepe, miomaab chepsl

6.4

N300pakeHue Tes BpalleHus Ha IMJI0CKOCTH. Pa3BépTka muumHapa 1 KOHyca

6.5

KomOuHanmu Ten BpaleHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO C(ephl,
cdepa, BIMCaHHAS B MHOTOI'PAaHHHK, WIIH TEJIO BPAIICHUS

6.6

[Tonsitnue 06 oO0bEMe. OcHOBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u ciueactsus uz He€. O0bEM munuHapa, Konyca. O0bEM
1apa ¥ miomaasb cepbl

6.7

HO,Z[O6HLI€ TCJIa B MPOCTPAHCTBEC. CooTtHomieHus MCXKAY IomaasaMunu HOBCpXHOCTCfI,
o0bEMaMHu HOL[O6HBIX TCI

6.8

Ceuenust uuauHApa (MapajjieibHO M NEPHEHAUKYISIPHO OCH), CEYEHHsS KOHyca
(mapasuieabHOE OCHOBAHUIO M ITPOXO/sIee Yepe3 BEPIIMHY ), CeUSHHs 11apa

6.9

BexTop Ha muockoctu U B npoctpaHcTBe. Cl0XKEHHE U BBIYMTAHHWE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4uciio. PasnoxeHue BekTopa mo TpEM HEKOMILIAaHApHBIM BekTopam. IIpaBuio
napajuienenunena. PemeHne 3agad, CBA3aHHBIX C IPUMEHEHUEM MPAaBWI JACUCTBUH C
BEKTOPaMHU

6.10

[IpssMoyronbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatel BekTopa. [Ipocteitmme
3aJjaud B KOOpAMHATaX. Yros Mexay BekTopamu. CKansgpHOe NPOU3BEJEHHE BEKTOPOB.
Brruucnenue yriioB Mexay NpsIMbIMHM U IUNIOCKOCTSMH. KOOpIMHATHO-BEKTOPHBIN METO MPU

peUICHUH I'COMCTPUYICCKUX 3a/1av




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM Pe3yJibTAaTaAM 0CBOEHHSI OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

Brnanenue wmerogamMu J10Ka3aTeNbCTB, AITOPUTMAMHU pELICHUS 3aJad; YMEHHE
dbopMylMpoBaTh M ONEPUPOBATH MOHATUSAMU: ONpEICICHUE, aKCHOMa, TEeopema,
CIIEJICTBUE, CBOWCTBO, MPU3HAK, JI0KA3aTEIbCTBO, PABHOCUIBbHBIE (HOPMYIUPOBKU;
OPUMEHSTh MX; YyMeHue (GopMynIupoBaTb OOpPaTHOE U  MPOTUBOMOJIOKHOE
YTBEP)KACHHUE, IPUBOAUTH IPUMEPbl M KOHTPIPHUMEPBI, HCIIOJIB30BATH METO]
MaTeMaTUYeCKON WHIYKIMHM; @POBOAUTH JIOKA3aTEIbHbIE PACCYXKACHUS MpU
pelleHny 3ajad, OLEHUBAaTh JIOTMYECKYIO0 IPAaBWJIBHOCTb PAaCCyX ACHUW; yMEHHE
ONEpUpPOBaTh  MOHSTUSAMU:  MHOXKECTBO, IOJAMHOXECTBO,  ONEpaluud  Haj
MHOXECTBAMHU; YMEHHE MCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i
ONUCaHUsl PEAbHBIX MPOLECCOB U SIBJICHUM U MPU PEIICHUH 3a7a4, B TOM YUCIIE U3
IPYTUX y4eOHBIX MPEIMETOB; YMEHHUE OINEpHUpPOBaTh MOHATUAMU: Tpad, CBSI3HBIMA
rpad, nepeBo, UK, rpad Ha MIOCKOCTHU; YMEHHUE 3aJaBaTh M OIHUCHIBATH Tpadbl
Pa3IMYHBIMU CIIOCOOAMU; MCIIONIB30BaTh rpadbl IPH PELICHUN 3a71a4

YMeHue onepupoBarh MOHATUSMU: HAaTypaJbHOE YHUCIIO, LEJIOE YHCIO, CTENEHb C
LEJIBIM [I0Ka3aTeIeM, KOPEHb HATypaJbHOM CTENEHHU, CTENEHb C PalUOHAIbHBIM
HoKas3arejeM, CTEeNEeHb C JeHCTBUTENIbHBIM IOKa3aTesleM, JIOrapu@m 4ucia, CUHYC,
KOCUHYC W TAaHI€HC INPOM3BOJIBHOTO YHCJIA, OCTATOK IO MOAYJI0, PalHOHAIbHOE
YUCII0, HPPALMOHAIIBHOE YHMCIIO, MHOKECTBA HATYpPaJIbHBIX, LIEJIbIX, PAlMOHAIBHBIX,
JICHCTBUTEIIBHBIX YHCEI; YMEHHUE MCIOJb30BaTh IPU3HAKHU JAEIIUMOCTH, HANMEHBIIHNN
o0l JenuTenb 1 HauMeHbllee o01iee KpaTHoe, anropuT™ EBkiuaa npu perenun
3a/1a4; 3HAKOMCTBO C Pa3JIM4YHBIMU ITO3ULIIMOHHBIMU CUCTEMAMHU CUYHUCIICHHS; YMEHUE
BBITOJIHATH BBIYMCIIEHUE 3HAaYEHUN M TpeoOpa30BaHMs BBIPAXKEHUH CO CTETIEHSAMHU U
Jgorapupmamu, mpeodpa3oBaHusi APOOHO-PALIMOHATBHBIX BBIPAXKEHUH; yMEHUE
ONEepUPOBATh MOHATHAMM: IOCIEI0BATEIbHOCTh, apu(MeTHUecKas Mporpeccus,
reoMeTpuyeckas — mporpeccus, OECKOHEYHO  YyObIBarollas  reoMeTpuyecKas
IIPOrpeccHusi; YMEHHUE 3aJaBaTh IIOCJIENOBATEIBLHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKyppEeHTHBIX (POpPMYJ; YMEHHUE ONEepUpOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4YHCIa,
dopMa 3amHMcH KOMIUIEKCHBIX Yucel (FeoMeTpuyYeckas, TPUTOHOMETpUYecKas |
anredpanyeckas); yMeTh IPOU3BOIAUTH aprU(pMETHUECKHE AEHCTBUSI ¢ KOMIUIEKCHBIMU
qHCcJIaMH; IPUBOAUTH ITPUMEPBI UCIIOJIb30BaHNsI KOMIUIEKCHBIX YHMCEIl; ONIEPUPOBAThH
HNOHSTUAMM: MaTpuua 2x2 u 3x3, onpeAenuTelb MaTpULbl, TEOMETPUUIECKUI CMBICII
OIIPEIETUTEINS

YMeHne  onepupoBaTh  MOHATHAMM: panroHalbHbIE, MPPALMOHAJIBHEIE,
MoKa3aTelbHbIe, CTETIEHHbIE, JorapupMuuecKkue, TPUroHOMETPUUECKHUE YPaBHEHUS U
HEPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIEPUPOBATH IMOHATHUAMU: TOXKAECTBO,
TOKJECTBEHHOE MpeoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUH U
HEPaBEHCTB, PAaBHOCUJIILHOCTb YPAaBHEHUM, HEPABEHCTB U CHCTEM; YMEHHE DPEIIATh
YPAaBHEHUsI, HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX NPUEMOB; PEIIATH




YpaBHEHHS, HEPABEHCTBA H CHUCTEMBI C IIApaMETpOM; IIPUMEHATL YpaBHEHUS,
HCPAaBCHCTBA, HX CHUCTCMbI IJid PCHICHUA MATCMATUYCCKHUX 3aJad U 3adad us
Pa3IMYHBIX 00J1acTel HAYKW U PEATbHON KU3HH

YMeHue onepupoBaTh MOHATHAMU: (YHKLHUSA, YETHOCTh (YHKIMHU, EPHOAUYHOCTD
(GyHKIMM, OTPaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTH (YHKLUUH, OKCTPEMYyM
byHKIMM, HawOoNbIIee W HAWMMEHbIEE 3HAYCHUS (YHKIMH HA TPOMEXKYTKE,
HenpepbiBHAs (QyHKIUSA, acUMOTOTHl Tpaduka (GYHKOMH, TepBas U BTOpas
NpOU3BOAHAS (YHKIMHM, TEOMETPHUCCKHA W (U3UUECKHH CMBICI HPOU3BOIHON,
nepBooOpasHasi, ONpeAeIEHHBI UHTErpajl; yMEHHE HAaXOIUTh aCUMIITOTHI rpaduka
(GYHKIMH; YMEHHE BBIYHMCIATH MPOHM3BOAHBIE CyMMBI, MPOHM3BEICHHS, YaCTHOTO H
KOMITO3UIMH (YHKIMHA, HAXOJUTh ypaBHEHHE KacaTeJbHOW K Tpaduky (QyHKIHU;
YMEHHE HaXOJUTh MPOU3BOIHBIC JIEMEHTApHBIX (YHKIMH; YMEHHE HCIIOJIB30BaTh
NPOM3BOJIHYIO JJISl UCCIIEAOBAaHUS (DYHKIMA, HAXOAUTh HANOOJIbIINE U HAUMEHBIIIHE
3HaYeHUs (QYHKUUH; CTPOUTH rpavKu MHOTOYJICHOB C MCIIOJIB30BAaHHEM alnapara
MaTeMaTHYECKOTO  aHajiW3a, IMPUMEHSTh [POU3BOAHYIO JJISI  HAXOXKICHHUS
HAWJIy4lIero PEeUICHUS B MPUKJIATHBIX, B TOM YHCJIE COLUAILHO-DKOHOMUUYECKHX U
du3ryecKkux 3a/1a4ax; HaXOUTh TUIOMAIU U 00BEMBI (DUTYP C TIOMOILBIO HHTETPAa;
NOPUBOJUTH  HPUMEPHl  MAaTEMAaTHYECKOr0  MOJCIHPOBAaHHS C  MTOMOIIBIO
muddepeHIaTbHBIX YpaBHEHUI

YMeHue omnepupoBath MOHATHAMHU: Tpapuk (yHKIuM, oOparHas QyHKIMS,
KOMIIO3ULUS QYHKUUH, TMHEHHas QYHKLUSA, KBaJApaTUyHas QyHKIM, paluoHaIbHAas
¢byHKuusA, creneHHas (YHKIMsS, TPUTOHOMETpUUYecKue (YHKIMH, OOpaTHbIe
TPUTOHOMETpHUUYECKHE (DYHKLUM, IOKa3zaTelibHas M Jiorapupmuyeckas (QyHKIUM;
YMEHHE CTPOUTh Tpa(UKH H3YYEHHBIX (QYHKUUH, BBIIOJHATH IpeoOpa3oBaHUs
rpa¢ukoB (QyHKIMH, HCIONB30BaTh TIpadUKU JUId HM3YYEHHsS IHPOLIECCOB U
3aBUCUMOCTEHN, PHU pEUIeHUM 3ajad U3 JPYruxX y4eOHBIX NMPEeAMETOB U 3a7au U3
peaylbHOM >KM3HM; BBIpaXaTh (OpPMyJIaMH 3aBUCUMOCTH MEXAY BEIUYUHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKIUHN /Ui pelleHns ypaBHEHU I, HEpaBEHCTB
U 337a4 ¢ IapamMeTpamH; HM300pakaTh Ha KOOPAMHATHOM INIOCKOCTH MHOKECTBA
pELICHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemaTth TEKCTOBbIE 33JJa4ul Pa3HbIX TUIOB (B TOM YKCII€ HA IPOLEHTHI, JOIH
U 4YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U YCIYT, HAJIOTH, 3aJauu U3
o0nacTu ympaBi€HHMs JIMYHBIMH M CEMEMHBIMH (PUHAHCAMHU); COCTaBIATH
BBIPQXECHHS, YPABHEHMs, HEpPaBEHCTBA M HX CHCTEMbl [0 YCIOBHIO 3aJayH,
UCCIIEIOBaTh MOJIyY€HHOE PELICHHE U OILIEHHWBATh MPaBJOINOJ00HOCTh PE3yIbTaTOB;
YMEHHE MOJENHUPOBAaTh pPEaJbHBIE CHUTyallMM Ha S3bIKE MAaTE€MaTHKH; COCTAaBIIATH
BBIPAXKECHMS, YPABHEHMs, HEPABEHCTBA M HX CHCTEMBI [0 YCIOBHIO 3aJayH,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJIEIM C HCIOJb30BaHUEM armapara ainreopsl,
UHTEPIPETUPOBATH MOJTYUEHHBIN pe3yabTaT

YMeHue omnepupoBaTh IOHATHAMM: CcpeaHee  apudmernueckoe, MeauaHa,
HauOoJpIllee W HauMEHbIee 3HAueHWs, pa3Max, JUCIEpPCHs, CTaHJapTHOE
OTKJIOHEHHE  4YHCJIOBOro Habopa, yMEHHE U3BJeKaTb, WHTEPHPETHUPOBATH
uHpOpPMalMIO, MPEACTaBICHHYI0 B TalnMuax, Ha JauarpamMmax, rpadukax,
OTPAKAIOIIYI0 CBOWMCTBA pEANBHBIX MPOLECCOB U  SABJICHWI; IPEICTABIATH
MH(GOpPMaLIMIO C TOMOIIBI0 TaONUIl U JUarpamm; HCCIEAOBAaTh CTATUCTHYECKHE
JaHHbIE, B TOM YHUCJIE€ C MPUMEHEHHEM TrpapuuecKuX METOJ0B M 3JIEKTPOHHBIX
CpeACTB; TpaUuUecKd HCCIE0BaTh COBMECTHbIE HAOMIONEHUS C IOMOIIbIO
JMarpaMM pacCeUBaHUs U JIMHEMHOW perpeccun




YMeHue omepupoBaTh MOHATUSMHU: CIyYalHBIH OIBIT W CiIy4ailHOEe COOBITHE,
BEPOSTHOCTh  CIYYalHOTO COOBITHS; YMEHHME BBIUUCIATH BEPOSTHOCTH C
UCMOJIb30BaHUEM TpaUUECKMX METOAOB; MPUMEHATb (OPMYJbl CIOKEHHS H
YMHOXXEHUSI BEPOATHOCTEH, (GopMyily MOJHOM BepOsATHOCTH, (Gopmyrny beprymm,
KOMOUHATOpHbIE (DaKThl U (HPOPMYJIBI; OLIEHUBATh BEPOSTHOCTU PEANbHBIX COOBITHIA;
YMEHHME ONEpUPOBATh IOHATUSAMU: CllydailHas BEJIMYUHA, PACIPEACICHUE
BEPOSITHOCTEM, MAaTEMAaTUYECKOE OKUJIAHUE, NUCIIEPCHS U CTAaHIAPTHOE OTKIOHECHHE
ClydalfHOW BENMYMHBI, (DYHKIUHM pacupeiesieHus] U IUIOTHOCTH pPaBHOMEPHOTO,
IIOKA3aTEeIbHOIO0 M HOPMAJIbHOI'O PACIPEACICHUN; YMEHUE HCIOJIb30BAaTh CBOMWCTBA
W3YUYEHHBIX PaCIpeieIICHUI I pelleHus 3a7a4; 3HAKOMCTBO C ITOHATUSMHU: 3aKOH
OONBIIMX 4YHCEN, METOJbl BHIOOPOYHBIX HCCIECJOBAHUN; yMEHUE TPUBOIUTH
IPUMEpPBI MPOSIBICHHUS 3aKOHA OOJBIIMX YHUCET B HPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSAX; YMEHHE OIICpUPOBATH IOHATHAMH: COYETAHHE, IEPECTAHOBKA, YHCIIO
COYeTaHull, 4YHUCIIO TepecTaHOBOK; OuHOM HplOTOHA; yMeHHe NPUMEHSTH
KOMOUHATOpHbIE (akThl M PACCYXKJAEHUS [UId pelIeHUs 3ajad; OLEHHUBAThb
BEPOSITHOCTH PEATBHBIX COOBITHIA; COCTAaBIISATh BEPOATHOCTHYIO MOJEIb H
MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMHU: TOYKA, MpsMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYHHA yIJIa, IDIOCKUH yToJI, ABYTPAHHbIN YroJl, TPEXTPaHHbIN yrod,
CKPEILMBAIOIINECS TPSAMBIE, MAPAIICIBHOCT U NEPHEHIUKYISIPHOCTh NPAMBIX H
IUIOCKOCTEH, yron Mexay NpsSMbIMH, YroJd MEXAY HpsIMOH U IUIOCKOCTBIO, YTOJ
MEXJly IUIOCKOCTSIMH, PAacCTOSHHME OT TOYKHM JI0 IUIOCKOCTH, PAacCTOSHHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEX]y IUIOCKOCTSIMH; YMEHHME HCIIOIb30BaTh IPU PEILICHUU
3a1a4 M3ydeHHbIe (aKThl U TEOPEMBI IUIAHUMETPUH; YMEHHE OIICHUBATh pPa3Mepbl
00BEKTOB OKPY’KAIOIIEro MHpa; CTPOUTh MaTE€MAaTUYECKHE MOJEIH C IOMOIIbBIO
TEOMETPUUYECKHUX INMOHITHA M BEJINYMH, PEIIATh CBS3aHHBIE C HUMHU IPAKTUYECKHE
3a1a4u

10

11

YMeHue onepupoBaTh MOHATHAMH: IUIOMWAAbL  (QUrypbl, O00BEM  QUIYpHI,
MHOTOTPaHHUK, IpPaBWIbHbII MHOTOTPAaHHHK, CEYEHHWE MHOIOIpaHHHKa, KyoO,
napaujenenunes, npusma, nupamMmuaa, Gurypa U NOBEpXHOCTh BpallleHUs, LIIUH/D,
KOHYC, 1map, cdepa, miomaab chepsl, MO HOBEPXHOCTH MHUPAMH/IbI, TPU3MBI,
KOHycCa, LIMIMHIpa, 00BEM KyOa, NMPsIMOYTOJBHOIO Mapajulelenunesnia, TupaMubl,
IIPU3MBL, LWIMHIpPA, KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYEHUs KOHyca U
LWINHApA, MapajuieIbHble OCH MM OCHOBAaHUIO, CEYEHHE IlIapa, IUIOCKOCTb,
Kacaroasicsi cepsl, MWINHIPA, KOHYCa; YMEHUE CTPOUTh CEYEHHE MHOTOTPAHHHUKA,
n300paxkaTb MHOTOTPAHHUKH, (UTYpbl U MOBEPXHOCTH BpALICHMS, UX CEUCHUsS, B
TOM YHCJE C MOMOUIBIO 3JEKTPOHHBIX CPEJICTB; YMEHHE MPHUMEHSTh CBOWCTBA
reoOMEeTpUYecKuX  (Guryp, caMoCTOATENbHO  (OPMYJIMPOBATH  OIpPEEIICHUS
u3ydyaeMmbIX  (Uryp, BBIIBUTAaTh TUIOTE3bl O CBOWCTBAX W  IpPU3HAKaX
reoMeTpruueckux (uryp, oO0CHOBBIBATh WJIM OMPOBEPraTh MX; YMEHHE MPOBOJIUTH
KjIaccupukanuio (GUryp mo pasnUyHbBIM IpPU3HAKaM, BBINOJHATH HEOOXOAWMBIE
JIOTIOTHUTEIIbHbIE TOCTPOCHHUS

YMeHue omnepupoBaTh MOHATUSIMH: JIBMJKEHHE B IPOCTPAHCTBE, MapauleIbHBIN
NEepeHOC, CUMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NMPeoOpa3oBaHHe
noo0us, moto0HbIe PUTypBI; YMEHHUE paclio3HaBaTh PaBHbIE U MOAOOHbIE (DUTYPBI,
B TOM YHCIJI€ B IPUPOJE, UCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh Ir€OMETPUUYECKHE
OTHOIIEHWS TIPH PEUICHWW 3a/1a4; HAaXOAHWTh T'€OMETPHUYECKHE BEIMYMHBI (IUIMHA,
yTOJI, TUIOMIA/1b, 00BEM) TIPH PEIICHUH 3a/1a4 U3 IPYTHX Y4eOHBIX MPEAMETOB H W3




pealbHOM JKWU3HU;, YMEHHE BBIUMCISATH T€OMETPUYECKHE BEIHYMHBI (IUIMHA, YTOI,
wiomanb, o0bEM, IUIOMAAh TOBEPXHOCTH), WCIONB3YsS H3YYCHHBIE (OPMYIBI U
METONIbI, B TOM WYHCIIC: IUIONMIA[b ITOBEPXHOCTH IHPAMUJbI, TPH3MBI, KOHYCa,
WIHMHIPa, TUIonaas chepbl; o0BEM Ky0a, NPSMOYTOJIbHOTO Mapayiesenuie/a,
NUpaMUIIbl, TPU3MBL, IHJIMHIPA, KOHyCa, Iapa; YMEHHE HaXOIUTh OTHOIICHUE
00BEMOB MOJOOHBIX PUTYD

YMenue ONCpUpPOBATh INOHATUAMU: IMPAMOYIrOJibHasA CUCTEMA KOOpAMWHAT, BCKTODP,
KOOpJAWHAThlI TOYKHU, KOOPAWHATEI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEACHHUE BEKTOpA
12 Ha 4YHCJIO, pa3IOKECHHUEC BCKTOpa IIO 68.31/10}7, CKaJIIpHOC IPOU3BEACHHUE, BEKTOPHOC
IMPOU3BCACHUC, YI'OJI MECXKIAY BCKTOpaMH; YMCHHEC HCIIOJIb30BaTh BGKTOpHBIfI u
KOOpI[I/IHaTHHﬁ METOO A PEIICHHA TICOMCTPHUYCCKHUX 3adad MW 3adad JAPYyrux

y4€OHBIX NPEIMETOB

VYMeHue BbIOMpaTh NOAXOMALIMH METOA M peleHMs 3a7adyd; IOHMMaHHUe
3HAYMMOCTH MAaTE€MaTUKH B M3YYEHHUU NPHUPOJIHBIX U OOLIECTBEHHBIX MPOLECCOB U

13 ABJICHUH; YMEHHUE paclO3HaBaTh IPOSIBICHHE 3aKOHOB MAaTEMaTHUKU B HCKYCCTBE,
YMEHHME NPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITHH POCCUMCKOW M MHUPOBOMU
MaTE€MaTU4eCKON HayKH

HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D 11O

MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Hucna 1 BBIYUCICHUS
1.1  HarypanbHble u 1iesbie uncna. [[pu3HaKH AETUMOCTH LENBIX YUCET
12 Pammonanbhele uncia. OOBIKHOBEHHbIE M JIECATUYHbIE JAPOOH, MPOIEHTHl, OECKOHEUHbIE
' NEePUOANYECKHUE TPOOH
13 Apudmernueckuii KOpeHb HaTypaJbHOW cTemneHu. JeHcTBUs ¢ apu(pMETHUYECKUMU KOPHSIMHU
' HaTypaJIbHOM CTENIEHU
1.4 Crenens c nensiM nokasatesneM. CTENeHb ¢ pallMOHABHBIM ToKa3ateneM. CBOICTBa CTEICHH
15 CHHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHTEHC
' YHUCJIOBOTO ApryMEHTa
1.6  Jlorapudm umcna. JlecaTuunbie 1 HATypaJibHbIE JTOrapu(MBbI
JleiicTBUTENbHBIE 4YHUCHA. ApHUPMETHUECKHE ONEepalud C JeHCTBUTENIbHBIMH YHCIaMH.
1.7 Tlpubnwx€HHbIC BBIYMCICHUS, TpPaBUIa OKPYIJICHUS, NPHUKHIKA M OIEHKA pe3ysibTaTa
BBIYMCIICHUI
1.8  IIpeoOpa3oBaHue BhIpaXCHUI
1.9 KomrutekcHble yncia
2 VYpaBHEHMSI U HEPABEHCTBA
2.1  Tlensie u IpOOHO-pALIMOHATBHBIC YPABHEHUS
2.2 HppauuoHajibHbIC ypaBHEHHUS
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Tpuronomerpuueckue ypaBHEHHUs

2.4 Tloka3aTtenbHbIC U JIOTAPU(YMHUUCCKUE YPABHCHUSI
2.5  llensle u qpoOHO-palMOHATBLHBIC HEPABEHCTBA
2.6 | HppauuoHajbHBIC HEPABEHCTBA
2.7 TlokasarenbHbIE U JIOTapu(PMUUECKHE HEPABEHCTBA
2.8 | TpUroHOMETpHYECKHE HEPABCHCTBA
2.9  CucreMbl U COBOKYITHOCTH YPaBHEHUI M HEPABEHCTB
2.10  VYpaBHeHus1, HEPaBEHCTBA M CUCTEMBI C ITApaMETPaMU
2.11  Marpuia cuctembl JHHEHHBIX ypaBHeHUH. OnpeienTeIh MaTPHIIbI
3 OyHKIUH U TpaPuKH
31 @Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk dynxnun. B3anmuo oOpatHbie (QyHKIUH.
' Yérnsie 1 HeuéTHBIC QyHKIMU. [leproaunueckue GpyHKIN
OO6nacte onpeneneHuss ¥ MHOXecTBO 3HaueHuil ¢yHkumu. Hymu ¢yskmmm. [IpomexyTku
3.2 3HaKOMOCTOSHCTBA. IIPOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCHMyMbl W MHHHMYMBI
¢bynkun. Hanbomnpliee 1 HauMeHbllee 3Ha4eHne (QYHKIUU Ha IIPOMEKYTKE
13 CrenenHass (QyHKUMS C HaTypaJbHBIM U IeNbIM Toka3ateneM. EE cBolictBa u rpaduk.
' CaoticTBa U rpaduK KOpHSI 71-OU CTEIICHH
3.4  TpuronomeTrpuueckre GYHKIIUH, X CBOWCTBA U TpaduKu
3.5 TlokasatenbHas u jJorapupmuueckas GYHKIIUH, UX CBOMCTBA U TpaduKu
16 Touku pazpsiBa. AcumnTtorhl rpadukoB (yHkuuid. CpoiicTBa (yHKIUH, HEMPEpHIBHBIX Ha
' OTpe3Ke
3.7  TlocnemnoBarelIbHOCTH, CIIOCOOBI 33aHUs TOCIICI0BATEIBHOCTEH
3.8 | Apudmernyeckast 1 reoMeTprueckas mporpeccun. @opMyia CI0KHBIX TPOIICHTOB
4 Havana MaTeMaTHYECKOTO aHAIIN3a
4.1  TIpowmssoxnast ¢pyHKIMH. [IpOU3BOIHBIE STIEMEHTAPHBIX (DYHKIIHI
49 [Ipumenenune Mpou3BOJHOM K HCCIEAOBAaHUIO (PYHKIMH HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
' Haxosxnenne HanOombIIero 1 HAMMEHbIIETo 3HaYeHUs (PYHKIUU Ha OTPe3Ke
4.3 TlepBooGpasHas. MuTerpar
5 MHoecTBa 1 JIOTUKA
5.1 | MHoxecTBO, onepaiuu Haja MHOXecTBamu. Juarpammel Ditiepa — Benna
5.2 Jloruka
6  BeposITHOCTB M CTaTHCTHKA
6.1  OmnucarenpHas CTaTUCTHKA
6.2  BeposTHOCTb
6.3  KomOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha TNIOCKOCTH




7.2 TIpsAMbIC U TUIOCKOCTH B IPOCTPAHCTBE

7.3 | MHOTOrpaHHHKH

7.4  Tena v MOBEPXHOCTH BPAICHHSI

7.5  KoopawHAaThl U BEKTOPHI

YYEBHO-METO/JUYECKOE OBECIIEYUEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

* Maremaruka. ['eomerpusi, 10 xmace/ Mepsnsak A.I'., Homuposckuii J[.A., [Tonsko B.M.; mox
penakuueit Ilomonsckoro B.E., OOmiecTtBO ¢ OrpaHuue€HHON OTBETCTBEHHOCThIO M3narenbckuii
uentp «BEHTAHA-I'PA®y»; Aximoneproe obmiectBo «M3narensctBo «lIpocBemienney

* Marematnueckasi BepTukanb: 10 kmacc: yriayOn€HHBIH ypOBEHb: YYEOHHMK IO TE€OMETPUH IS
(bu3MKO-MaTEMaTHUECKUX KJIaccoB: B 2 dacTax; 1-e m3nanue Yacte 1: BomukeBuu M.A.; mox
penakuueit SAmenko U.B. Yacte 2: CamconoB I1.W., IllectakoB C.A.; nox peaakuuei SAmenko 1.B.
Axkunonepnoe o6mectBo «M3narensctBo «IIpocBemenue

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

e Maremaruka: anrebpa MW Hadalia MaTEMaTHYECKOTO aHalN3a, TeOMETpHUs. YTIyOIEHHBIN
ypoBeHb: 11 xmacc: metoauueckoe mocodue / E. B. bynko, A. I'. Mep3sk, B. b. ITonouckwuii, M. C.
Axup. — M. :Benrana-I'pad, 2024.

e Maremaruka: anrebpa W HayajJa MaTEMAaTHYECKOTO aHalIM3a, TEeOMETPHs, TEOMETpPHS.
VYray6néuusiii ypoBeHs: 10 Ki1acc: caMocTosITeIbHBIE U KOHTPOJIbHBIE padoTsl / A. I'. Mepamnsk, B. b.
[Tononckuit, E.M. PabunoBuu, M. C. fkup. — M.: Benrana-I"pad, 2020.

o ['.I. KoBanena. Jlunaktuueckuit Marepuan mo reomerpuu 10-11xm. B-g, «Yaurensy, 2020 r.

o [aiitryT, I'. JIntBunenko Ctepeomerpust. 3agaunuk K mkoisHoMy Kypey 10-11 kmacesr, ACT - Ipecc,
Mocksa: 2019r.

I'1. Kosanesa. I'eomerpust 10-11 kiaccel. 3agaHusi Ha TOTOBBIX YepTEXax IO CTEPEOMETPHUHU.
Bonrorpan, «Yuaurensy, 2020.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Axapec DOP* Ha3sBanmue pecypca / KpaTkoe Onucanme

DneKkTpoHHass OMOINOTeKa YICOHMKOB M METOJAMYECKUX MaTEPHAIIOB.

1. | http://window.edu.ru/
ITpenmetHble paszaensl «MaremaTukay, «Anrebpa», «I'eomeTpus»

®denepanpHbll MHCTUTYT INegarorudecknx uzMepenui. OI'D u EI'D
no maremaruke. Ha caiite pasmemarorcsa: nemo-BapuanTel EI'D,
2. | https:/fipi.ru/ OI'D, I'BO nmo maremaTuke, COOpPHUKM MaTepUalIoB AJIsi MOJATOTOBKU
o0yyaroImuxcs MO0 MaTeMaTHKe, METOAMYECKHe PEKOMEHIAINH
JKCIEPTOB MIPEAMETHON KOMUCCUH IO MATEMATHKE.

http://window.edu.ru/wi | Karanor Poccwmiickoro 0011e00pa30BaTEeIHLHOTO [Toprana.
ndow/catalo IIpenmetnsie paznensl «MaremaTukay», « Anredpay», «I'eomeTpus».

Karanor «O0pa3oBarensHble pecypchl ceTu MHTepHET nmis olrmiero
00pa3oBaHU.

4. http://www.school.edu.r



http://window.edu.ru/
https://fipi.ru/
http://window.edu.ru/window/catalog
http://window.edu.ru/window/catalog
http://www.school.edu.ru/

u

http://catalog.iot.ru

Karamor «IIxoILHEBIN SIHaeKcy.
«Matematukay, «Anredpa», «['eomerpusi».

[IpenmeTtHbie pazaensl

https://resh.edu.ru/about

locynapctBennast  oOpa3oBarenbHas ruiatgpopma  «Poccuiickast
JNIEKTPOHHAS IIKOJIA» — O3TO HWHTCPAKTHBHBIE YPOKH IO BCEMY
KOJIbHOMY Kypcy ¢ 1 mo 11 kiacc oT Jdydlliux y4uTesnel CTpaHbl, B
TOM dYHcIe 10 Mmaremaruke. MHpopmanmoHHO-00pa3oBaTeabHas
cpena Iuisi U3y4eHHUsT MaTeMaTUKH, OObeAUHSIOMAs YYeHHKa (B TOM
yucie aereit ¢ OB3), yuurens, poauTtens ¥ OTKPBIBAIOLIAs PABHBIM
JOCTYyN K KadeCTBEHHOMY OOIIeMy OOpa30BaHHMIO HE3aBHCHUMO OT
COLIMOKYJIBTYPHBIX YCIIOBUH.

https://math-
ege.sdamgia.ru/

OOpasoBarenbHBIA TOPTAN s TOATOTOBKM K JK3aMEHaM TI0
npoduIbHOM 1 0a30BOM MaTeMaTHKeE.

https://alexlarin.net/

Caiit A.Jlapuna. Ily6mukyer marepuansl ajig noarotobku k EI'D mo
MaTeMaTHke, 0a3a 3amgaud popmupyercs Ha ocHoBe OTKpbITOro banka,
TPEHUPOBOYHBIX U JUArHOCTUYECKUX PabOT, MPOOHBIX U peabHBIX
BapuaHTtoB EI'D u OI'D. Mmeercss BO3MOXKHOCTh COCTaBUTh BApUAHT
B BepcHM Ui TedaTd. AJANTHUPOBAHO TMOJ JIEMOHCTPAIIMOHHBIH
BapuaHT EI'D Tekyuiero rozaa.

https://mathlesson.ru/no
de/890

[IpencraBnensl pemieHuss TPEHUPOBOUYHBIX BapuaHTOB A. JlapunHa
OI'ou EI'D.

10.

https://urok.1sept.ru/

Caiit «llepBoe centsOps». Exeronmusiii ¢ectuBanbp «OTKPBITHIMA
ypok» (mpoBoxutcst ¢ 2003 roma). SIBiuseTcss MaccoBbIM U
MPEICTAaBUTEIbHBIM  OTKPBITHIM ~ IMEJaroruyeckuMm  (Gopymom, B
KOTOpPOM MPUHUMAIOT Yy4YacTHUE ThHICSUM II€IaroroB — Yy4yuTeJlen
MaTeMaTHKu. Marepuanbl Y4YaCTHHKOB (CTaTbH C H3JI0XKEHHEM
[EJarornyeckoro OmbiTa) MyOJUKYIOTCS Ha caiiTe, B KHUIax-
cOOpHHMKaX  TE3UCOB CTaTel W  Ha  KOMIAKT-JAMCKaX C
MTOJIHOTEKCTOBBIMU BEPCHUSIMU BCEX MATEPHAJIOB.

11.

https://uchi.ru/

Yuu.py - OTeuecTBeHHas OHJAH miardopma, I7€ YYEHUKH U3
pernoHoB Poccun n3y4aroT MaTeMaTWKy B MHTEPaKTUBHON ¢opme.
VYuu.py packpbiBaeT NOTEHIMan Kaxjaoro pebdenka. Ilnardopma
aHAJIM3UPYET JEeHCTBUS Ka)XJOro yYEHHMKa W Ha OCHOBE JAaHHBIX
noJ0MpaeT TepcOHANbHbIE 33/JaHus, CO3/aBas TaKUM 0Opa3oM
MHIUBUAYAIbHYIO0 00pa30BaTENIbHYIO TPAEKTOPHIO. B ToM umcie u no
MaTeMaTHKe.

12.

https://rsr-olymp.ru/

Caiit Poccuiickoro coseta onumnuaj MKOJbHUKOB. [lyOnmkyercs
YTBEPKACHHBIN II€PEUYEHb OJMMIMAJ IIKOJIBHUKOB HA TEKYLIUH
y4eOHBIH roJ1.

13.

https://www.polymedia.
ru/

Polymedia — Bemymmii pOCCHICKHI TOCTABIIMK KOMIUIEKCHBIX
pelieHrii M ay/MOBM3YalbHOTO  OOOpYZOBaHHS HAa  pBIHKE
oOpa3zoBaHus. B KoMIUIeKCHYIO TporpaMmy MOAIEp>KKH 00pa30BaHus
BXOAWT: TEXHHUUYECKass  TOJJEpKKa; oOydeHuMe  paboTe ¢
00pa3oBaTeNbHBIMU HMHCTPYMEHTAMH; METOJAWYECKas MOJepiKKa,
nH(pOpMallMOHHAs TOJAJIEP)KKA; COTPYAHUYECTBO C TBOPUYECKHUMH
IIKOJIAMH: KOHKYPCHI, KOH()EPEHIIMN U CEMHHAPBI.

14.

http://school-
collection.edu.ru/

Enunas womekmust [{udpoBeix o0pa3oBaTelbHBIX PECYPCOB IO
MaTeMaTHuKe, 1o Ki1accam, TemMaM 1 Y MK

15.

https://www.uchportal.r
u/

Y4uutensCcKkuil mopTasl — MEKIYHAPOTHOE COOOIIECTBO YUUTENEH.
Komneknust  aBTOpCKMX — Mpe3eHTAalMii, YpPOKOB M TECTOB,
KOHTPOJBHBIX pabOT M paboyuxX MPOrpaMM JUIsl YUHTENEH IIKOJ, B
TOM YHCJI€ U TI0O MaTeMaTuke Martepuaisl 71l TOATOTOBKH YUaIIHXCS
kK EI'D u OI'3., B TOM uncie 1o MaTeMaTHKe.
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https://mathlesson.ru/node/890
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https://www.uchportal.ru/

16.

https://www.zavuch.ru/

3aByd. WMHo.CalT COmEPXUT METOAMYECKHUE MaTepuaabl IS
MpernoJaBaHusl MaTeMAaTHUKH, I[I03BOJISICT MPOWUTH HE3aBUCHUMBIN
MOHUTOPMHT B 00JacTH mpoduias CBOCH pabOTHI, COIACPKUT
uHpopManrio 0 KoHpEepeHIHIX U popymax.

17.

https://msportal.ru/

OOpaszoBarenbHasi coLUaNbHas CeTh pabOTHUKOB 00Opa3oBaHUSI.
Bo3moxxHOCTP  CcO31aTh  MHHH-CAWTBl  IeJarora-MareMaTvka,
copMHpOBATH MaTEpPHAIBl JJISi YPOKOB, OMYOJIMKOBAaTh MaTEpUAIbI
nopT¢ oMo

18.

https://infourok.ru/

BeAymuid oOpa3oBarenbHbli  moprtan  Poccum.
[lonynsipHblid  calT, OPraHM3yIOMMN KOHKYPChI, OJUMITHAIBI,
BUKTOPUHBI B 00JacTM MaTeMaTWKH g JeTed, KOTOpBIM
He00X0IMMO MOBBIIIATH MOTUBALIMIO K MATEMaTHKE.

Wudoypok. —

19.

http://www.pm298.ru/

Matemaruka: cipaBOYHUK (GOPMYJ MO anredpe U reOMEeTpUu.

20.

https://mirmatematiki.r
u/

Mup maremaruku. Ha caiite coOpaHbl camble MHTEPECHBIE U SIPKHE
npe3eHTauu 1o Matemartuke. Jlns Oonee ymoOHON HaBUramuu 1o
caliTy BCe MpE3EHTALMU DPAa3/EeleHbl Ha KIJACChl, a TAKXKE CBEPXY
MMeEEeTCs IIOUCK CalTa.

21.

https://www.nehudlit.ru
/books/subcat350.html

NeHudLit. DnexTpoHHbIe KHUTH KaTeropuu «MareMaTukay.

CaliT gBiseTCS KATajJOroM CChUIOK Ha (aiabl ¢ 3IEKTPOHHBIMU
KHUTaMU IO MaTreMaTuke (mpeumyiiecTBeHHO B ¢opmatax PDF u
DIJVU).

22.

https://nashol.me/knigi/

Cobpanbl KHUTM U  y4eOHMKHM  CaMbIX  MOMYJSPHBIX U
BOCTpeOOBaHHBIX  aBTOpoB. Marematuka: Bunenkun  H.A.,
Mopakosuu A.I'., IToropenoB A.B., Yrpunosuu H.Jl., Koamoropos
A.H., Aranacsn JI.C., Tynpuunckas E.E., JemumoBuu B.IL.,
MakapserueB FO.H., Anumos I11.A. u apyrue.

23.

https://mccme.ru/

MIIHMO - Mockosckuii Llentp HenpepsiBHOro Marematuueckoro
OOpaszoBanus. llenp caiita: coxpaHeHME W pa3BUTHE TPAAULIUI
MaTeMaTHYeCKOTO O00pa3oBaHMs, MOIACPKKY pPa3INYHBIX (HopMm
BHEKJIACCHOM paboThl CO HIKOJbHUKAMU (KPY>KKOB, OJMMIIHAJ,
TYPHUPOB U T.J.), METOJUYECKYIO TOMOIIb PYKOBOJAUTENSAM KPYKKOB
U TpernojaBareNssM  KJIacCcoB C  YIIyOJIGHHBIM — M3y4YEHHEM
MatemaTuku. OO0yueHue HIKOJBHUKOB B paMmkax nporpamm llentpa,
ABJIsIETCS OECIIIATHBIM IS yYallluXcs.

24.

https://utf8.1bz.ru/metod
ist/authors/matematika/
7/

Jlabopatopus A.I'. MopakoBuua.

25.

www.ziimag.narod.ru/i
ndex.html

ABTOpcKasi cTpaHMIla JIOKTOpa MEeAarorn4eckux Hayk, npodeccopa,
3acmyxeHHoro nesrens Hayku P®, Jlaypeara npemun IIpesnnenta
Poccuiickoit ®enepanu B obnactu oOpazoBanmsi 3a 2001 rop,
npodeccopa Kadeapbl MaTeMaTHMYECKOrO aHalM3a M METOJIUKHU
npenojaBaHus MaTeMaTuku MHCTUTYTa MaTeMaTUKU U UH(POPMAaTUKHI
MOCKOBCKOTr0O ~ TOpPOACKOTO  IEJarorn4eckoro  yYHMBEPCHUTETA
Anexcanapa I'puropbeBrnua MopakoBuua.

26.

https://problems.ru/

WNurepuer-npoekt «3amaunm». CucremMa 3anady  Ajid  MOATOTOBKU
YPOKOB, KPYXKOB M (DaKyJIbTaTUBHBIX 3aHATHNA TO MaTeMaTuke. B
CHUCTEME COJIEpXKATCS 3aa4d OJIMMIIMAJ U TYPHUPOB MO MATEMATHUKE
pa3HOTO YPOBHS M PAa3HBIX PETMOHOB.

27.

http://www.uroki.net/

VPOKU. NET. llens caiita - moMOIlb MOJOABIM W HAYHMHAIOIIHM
YUYUTEIAM B COCTABJIEHUMHU TMOYPOYHOTO W  TEMATUYECKOrO
TUTAHUPOBAHUS, CIICHAPUEB WIKOJIBHBIX MPa3gHUKOB, B pa3pabOTKe
OTKPBITBIX YPOKOB IO Pa3HbIM IIKOJbHBIM MpEeAMETaM, KIACCHBIX
4acoB, B TOM YHCJIE ISl YUYUTEIEH MAaTEMATUKHU.

28.

http://zaba.ru/

MaremMarnueckre — ONMMIMAABl W OJMMIIMAJHBIE  33Ja4H.
Wudopmanus 06 oauMnuagax Mo MareMaTHKE Pa3IMYHOTO YPOBHH,



https://www.zavuch.ru/
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https://utf8.lbz.ru/metodist/authors/matematika/7/
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http://www.problems.ru/about_system.php
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http://zaba.ru/

3aJ1a4¥ U oApOOHBIE KOMMEHTAPUHU K PEIICHUSIM.

Meralllkoma. VHTEepHET-KPYKKH, KYpChl, OJMMIIAAIbI, KOHKYPCHI,

29. | https://metaschool.ru/ TECThl, BEOWMHApPHI I IIKOJIHHUKOB. YUYeOHBIE MOCOOUS IS
IIKOJIbHUKOB, BEOMHAPBI ISl YUUTENEH.
bubnnoreka BUAEO-YpOKOB IO IWIKOJBHOM IporpaMme. OTKpBIThIE
30. | hitps://interneturok.ru/ | YPOKH TO BCEM MPEIMETAM IIKONLHON MPOrPaMMBI, B TOM THCIIC H TI0
MaTeMaTHKe, COAEP)KaT TECThl, TPEHAXEPhl, KOHCIIEKTHI M TOTOBBIC
MaTepuajbl K YPOKY.
31 https://may.alleng.org/e OO0pa3oBarenbHble pecypchl MIHTepHeTa — MaTtemaruka. Marepuaisl
* | du/math.htm K YpOKaM MaTE€MaTHKH 10 BCEM TeEMaM U MapajlIelIsiM.
https:// rosuchebnik.ru/ | 40 caiiros, KoTOpble objyerdar pabory yuutens. CalT, KOTOPBIH
1 material/40-saytov- OTKPBIBAET JOCTYN K OJIMMIMAAAM [0 MATEMATHKE MEPEYHETO
' kotorye-ob}egchat- YPOBHsI, KypcaM IOBBIIIEHUS KBaJM(UKaMK, BeOUHapaM, pabounum
rabotu-uchitelya/ IIpOrpaMMam.
Omnmaiin-mkona @oxchopr. Ha calite mpeanaraercss moaroTOBUTHCS
33. | https://foxford.ru/ k EI'D u OI'D no maremaTuke, yriyOuTbCs B IIPEAMET, TOCTYIIUTH B
BY3.
34. | http://www.yotx.ru/ [Toctpoenne rpaduKoB GpyHKIMI OHIIAIH.
. JInuneiii caiit H. 3unb0epOepr (yuuTesnb MaTeMaTUKH, 3acily>KEHHBIN
35. | http://zilberberg.ru/ yauTedb Poccuu, KaHIWAAT INEeAarori4ecKuX Hayk, JOLICHT, aBTOP
psina yueOHMKOB 1o Maremaruke). Karasor ¢aiios.
36 http://arbuz.uz/t_e_pi.ht ApOy3. 3anumarenbHbii Mup uucen. COIEpKHUT 3aHUMATEIbHBIC
© [ ml (akThI U3 MHUpa YUCEIL.
MaremMaTrka B IOMOIIb. MOXXHO 32 CYUTaHHBIE MUHYTHI IPOBEPUTH
37| hitp://mathtest.ru/ CBOM MCTHHHBIM YpPOBEHb 3HAHMI [0 MaTeMaTHKe 3a J000H Kiacc
WIA pa3lien, BO3MOXHOCTh MOCITYIIaTh KOPOTKHE JIEKIHUU TI0
IIKOJIbHOM MaTeMaTHKe.
Marematuka it Bcex — 00pa3oBaTenbHbIN opTai. JJuctaHimoHHbIE
YPOKH, HHTEPHET-COPEBHOBAHMS, MaTeMaTHYECKHE COPEBHOBAHMA,
33 | hitps://math.edu.yar.ru/ | CCPUIKH Ha TIOJNE3HbIE PeCYpCHl U COOpPHUKHM HMHTEPECHBIX 3ajad.

Opranuzaropsl npoekta: I[lpaBurensctBo SpocnaBckoit obmactu,
HenapramenT obpaszoBanusi Apocnasckoit oonactu, ['Y SO «llentp
TEJIEKOMMYHUKAIMK 1 HHPOPMAIIMOHHBIX CUCTEM B 00pa30BaHUMNY.
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