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INOACHUTEJIBHASA 3AIINCKA

['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOILlero
o0pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOKHOCTh M3y4YECHHUs JUCHIUIUIMH €CTECTBEHHO-HAYYHOU
HAIPaBJICHHOCTH U IPEIMETOB I'yMaHUTapHOrO LuKiIa. IIOCKONBKY JIOTHYECKOE MBILNUICHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSATHHHBIX OCHOB TI'E€OMETpUH, TpH
JIOKa3aTeNIbCTBE TEOPEM M IIOCTPOCHHMM LENOYKH JIOTMYECKHUX YTBEPKICHUH IIPU PpELICHUU
FEOMETPUUYECKUX 3a/lad, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LUKJA, B YaCTHOCTH (PU3MUECKHX
3az1a4.

Ilens ocBoeHus mporpaMmsel yuyebHoro kypca «l'eomerpus» Ha yriyOJEHHOM YpOBHE —
pa3BUTHE MHIMBUIYaJIbHBIX CIIOCOOHOCTEH OOy4YaloOIMXCS HPU H3YYEHUU TEOMETPHM, Kak
coCTaBJIAIOLIEH NpeaMeTHON obnactu «MaremaTuka W MH(QOpPMaTHKa» 4vepe3 obecreueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS 0Oojiee INIyOOKHX I€OMETPUYECKHUX 3HaHUM U
JecTBUH, creln(UYHBIX I€OMETPUH, U HEOOXOAUMBIX JUIsl YCHELIHOro MpOo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTEMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIEHHOM YpOBHE, pPacCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacuIpeHue NpeICTaBIeHUs] 0 TeOMETPUHN KaK YaCTH MUPOBOU KYJIbTYphl U (POPMHUPOBAHNE
OCO3HAHHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIM MUPOM;

(dopMHpoBaHHE NPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIUX
MaTeMaTUYECKHUX MOJEIISAX, O3BOJISIOLINX OMUCHIBATh U U3Y4aTh pa3HbIE ABJICHUS OKPYKAIOLIETO
MUpa, 3HaHUE MOHATUHHOTO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reOMeTpuH;

(dbopMupOBaHNE YMEHUS BJIa/IeTh OCHOBHBIMU MTOHSTUSIMH O MPOCTPAHCTBEHHBIX (PUTypax U
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (OopMyl M yMEHHE HX MPUMEHSATb, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTaHJAPTHBIE CIIOCOOBI PEILIEHUs 3aj1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEATbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOEIIN;

dbopmupoBaHue NIOHUMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOTO IIOCTPOCHHUS
MaTeMaTUYeCKUX TeOopHuil, (OopMUpOBaHHME MOHHMAHUS POJIU AKCMOMATUKH TPU IMPOBEIECHUU
pacCyKIeHUN;

dbopMupOBaHHE yMEHHMsI BIIAJIeTh METOJAMM [O0KA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHMSI MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOAE pPEIICHUs
CTEpEOMETPUYECKUX 337ad W 3aJad C [PaKTHUYECKUM cojepxaHueMm, (opMUpoBaHUE
OpeICTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB INpU OOOCHOBAaHMM MAaTEeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKU B MTPOBEIECHUH JIEYKTUBHBIX PACCYXIACHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH
oOyJaromuxcsi, IO03HAaBAaTEIbHOW aKTUBHOCTH, HCCIEIOBATEIIbCKUX YMEHHM, KPUTHYHOCTH
MBIILIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

dbopMupoBaHre (QYHKIMOHAIBHONH T'PAMOTHOCTH, PEJIEBAaHTHOM TE€OMETPUU: YMEHHS
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHI, 00bEKTOB 1 3aKOHOMEPHOCTEH B peallbHBIX
KM3HEHHBIX CHUTyallUsX M TMpU M3YyYEHUU JpPYTrUX YYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pPEAIbHBIX CHUTyallUl, MCCICHOBAHUSA
IIOCTPOCHHBIX MOJEJICH, NHTEPIPETALIMH ITOJIyYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COZIEPKaTEIIbHBIMU JIMHUSAMH yueOHoro Kypca «I'eomerpusi» B 10—11 kimaccax
ABIAIOTCA: «lIpsMBlE M IUIOCKOCTH B IMPOCTPAaHCTBE», «MHOrorpanHukm», «Tema BpameHus»,
«BeKTopbl U KOOPAMHATHI B IPOCTPAHCTBEY, «/|BHKEHNUS B IPOCTPAHCTBEY.



ChopmynupoBannoe Bo @I'OC COO TtpeboBaHHE «yMETb ONEPHUPOBATH MOHATHUIMUN,
peJIeBaHTHBIMU I'€OMETPUU Ha YriyOsnéHHOM ypoBHe oOyueHus B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacripeiesisieTcst He TOJIbKO 10 COJIepKaTeabHbIM JIMHUAM, HO U 110 rofaM o0ydenus. CozneprxkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysbTaraM ocBoeHHs DenepanbHON pabodeit
IPOTrpaMMbl, pacrpeieEHHBIM 110 rofaM 00y4eHus1, CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITHAILHBIM BOIIPOCaM 00yJaroIuecs o0paniaimch HEOJHOKPATHO. JTO
IIO3BOJIIET ~ OPraHM30BaTh  OBJIQJACHHE TIEOMETPUYECKMMHU  IOHATUSAMU M HaBbIKAMU
MOCJIEI0BATEIBHO M TOCTYNATENbHO, C COOJIOJCHUEM MPHUHIUIA MPEEMCTBEHHOCTH, a HOBBIE
3HAHUS BKIII0YATh B OOIIYI0 CUCTEMY M€OMETPUYECKHX MTPEICTABICHUH 00yJatouXcsl, pacuupsis
U yray6ouisis e€, o0pas3ys mpoYHbIe MHOYKECTBEHHBIE CBSI3U.

[Tepexon Kk N3y4eHUIO F€OMETPUH Ha yriIyOJIEHHOM YPOBHE MTO3BOJISET:

co3nath ycnoBua s quddepeHnranud  0OydeHUs, MOCTPOCHHS WHAWBUIYAIbHBIX
o0pa3oBaTeNbHBIX IpOrpaMM, o0OecHeuuTh YrIyOJEHHOE U3ydyeHHEe TEeOMETPUM  Kak
cocrapJsitollell yueOHoro npeamera «MartemaTrukay;

HOJArOTOBUTH OOYYAIOIIMXCS K IPOJOJDKEHUIO M3YYEHHs MAaTeMaTHKH ¢ y4€TOM BbIOOpa
Oynymieit npodeccuu, odecriedunBasi MPEEMCTBEHHOCTh MEXKIY OOmMUM U MPodecCHOHATBHBIM
o0pazoBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriay0osn€HHOM ypoBHE oTBoAUTCA 204 yaca:
B 10 kmacce — 102 vaca (3 gaca B Henento), B 11 kitacce — 102 gaca (3 gaca B Hezeo).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC

[IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUA CTepeoMeTpuu. Touka, mpsimasi, IMII0CKOCTh, pocTpaHCcTBoO. IlonATne
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, MTapaJIENbHbIE U
cKpelmuBaromuyecs npsmele. [Ipu3Haku ckpemuBaromuxcs IpsMbIxX. [lapannenbHOCTh IPSIMBIX U
IUIOCKOCTEN B NMPOCTPAHCTBE: MapajlielbHbIE NPSMbIE B IPOCTPAHCTBE, NapalIEIbHOCTh TPEX
OpsIMBIX, MapajuleIbHOCTh OpsIMOM M IIockocTH. [lapamnensHoe W IEeHTpanbHOE
POEKTHPOBaHUE, n3o0pakeHue puryp. OCHOBHBIE CBOMCTBA MapalIeIbHOTO MPOEKTUPOBAHMSL.
N3o6paxenue ¢puryp B napajuieJbHOM NpOEKIHU. YTIIbI C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXy NPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEN: NapauleabHbIE IIIOCKOCTH,
CBOICTBa mapajienbHbIX II0cKocTel. [IpocTeiiue mpocTpancTBeHHbIE GUTYPBI HA MIJIOCKOCTH:
TETpadp, NapajuleIenuIe]l, IOCTPOEHUE CEUEHUI.

[lepieHAUKYIAPHOCTh TPAMONM W IUIOCKOCTU: TMEpPHEHAUKYISpHbIE MpsMbIE B
IIPOCTPAHCTBE, TMpsMbIE NapaUIEIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEePIEeHIUKYISIPHOCTH MPSIMON U TIIOCKOCTH, TEOPEMA O MPSAMOM MEePIEHAUKYIISIPHOMN MIIOCKOCTH.
OproroHanbHOe npoekTupoBaHue. [lepneHAuKyIsp M HaKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0
IUIOCKOCTH, PAacCTOSHUE OT MPSAMOM /0 IUIOCKOCTH, NpOeKUus (GUrypbl Ha IJIOCKOCTb.
[TeprieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHAUKYIISIPHOCTH ABYX IIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIIBl B IPOCTPAHCTBE: YIo MEKIY MPSIMON U TUIOCKOCTBIO, IBYTPaHHBIN YIroJl, TIMHEHHBIN
yYroa JBYIPaHHOrO yria. Tpé€XrpaHHbelii W MHOrorpasHele yriabsl. CBOWCTBa IJIOCKHX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX MU JIBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bupl MHOTOrpaHHHMKOB, pa3BEPTKa MHOrOrpaHHuka. [Ipusma: nN-yromapHas npusma, npsmas
U HaKJIOHHAas TMpHU3MBI, OOKOBas ¥ TOJHAs TOBEPXHOCTh TNpu3Mbl. [lapamnenenumnen,
MPSMOYTOJIbHBIN Mapajiyieienuiel M ero cBoilcTBa. Kparwaiimne mMyTH Ha MOBEPXHOCTU
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. ITupamumpma: n-
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yrojipHasi NUpaMuia, IpaBuibHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
IIPaBWIBHON nupaMuel. [IpaBuibHBIE MHOTOTpaHHMKH: IIpaBWIbHAs NPU3Ma WU IPaBUIIbHAsS
NIMpaMK/JIa, IpaBUIIbHAS TPEYTOJIbHAS IMPAMKJIa U IPABUIBHBIN TeTpasap, KyO. [IpeacraBnenue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’dAp, NOAEKad AP U UKOCAdIIP.

Brruucienue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, nuaroHanu, yrisl. [lnomans 60koBoH
IOBEPXHOCTH U MOJHON NOBEPXHOCTH MIPSIMOI MPU3MBI, 110113 Jb OCHOBAHUH, TEOpeMa 0 O0KOBOM
MOBEPXHOCTH MpsIMOI mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU IMPABHIBHOM
IIUPAMHU/JIBI, TEOPEMA O IUIOIIAAN YCEYEHHON TUPaMUIBL.

CumMeTpust B IPOCTPAHCTBE. DJEMEHTHl CUMMETPUU IPABUIIbHBIX MHOI'OI'PAHHUKOB.
CuMmMeTpuss B NpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS IapajulelIeuIend, CHUMMETPHs
IIPABWIBHBIX IPU3M, CHMMETPHSI IPABUIBLHON UPAMU/IBL.

BexkTopbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsiTHsI: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANPABICHHBIE W IPOTHBOIIOJIONKHO HAIPABIEHHBIE BEKTOPBI. PaBeHCTBO
BEKTOpOB. JIeMCTBUS C BEKTOpaMHU: CJIOKEHHWE U BBIUUTAHUE BEKTOPOB, CYyMMa HECKOJBbKHUX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOMCTBA CI0KEHUS BEKTOPOB. CBOMCTBA yMHOXKECHUS
BeKkTOpa Ha uncio. [lonsaTre komiuiaHapHble BEKTOPbI. [Ipu3Hak KoMIIaHapHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHHMH BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaMm. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! BekTopa. CBA3b
MEXy KOOpJUHATaAMHM BEKTOpa M KOOPAMHATAMHU TOYEK. YTOJI MEXIy BeKropamu. CkansipHoe
IIPOU3BE/IEHUE BEKTOPOB.

11 KUIIACC

Tesa BpalmeHus

[ToHATHS: UWIMHApPUYECKAs MOBEPXHOCTb, KOHHYECKas IOBEPXHOCTb, cdepudeckas
MOBEPXHOCTh, 00pa3yIoOIINe MOBEpXHOCTEN. Tena BpaleHus: IIIMH]IP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3anmHoe pacronoxkenue chepbl U MIOCKOCTH, KacaTeldbHas IIIOCKOCTh K cdepe.
N300paxeHue Tea BpallleHUs Ha MIockocTu. Pa3BépTka nuinnHapa u konyca. CUMMeTpus chepsl
U 1apa.

O6béM. OcHoBHblE cBOMcTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napanjenenunena U cieiactsus u3 He€. OObEM NpsAMONW M HAKIOHHOM MPHU3MBI, LMIMHIPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOTr0 CETMEHTA.

KomOuHnanmu Tten BpamieHuss U MHOrorpaHHukoB. Ilpu3ma, BmnucaHHas B LMJIMHID,
onucaHHas okoisio IumHApa. Ilepeceyenne cdeprl u mapa ¢ miaockocteio. Kacanue miapa u
cdepsl II0cKoCThI0. [IoHsATHE MHOTOTpaHHKKA, OIUCAHHOTO OKOJIO cepsl, chepsl, BMUMCaHHON B
MHOTOTPaHHUK HJIM TEJIO BPaIeHHUS.

[Tnomanpr MOBEPXHOCTH LMIMHApPA, KOHYca, Miomans chepsl U e€ vacteil. [lonoOue B
npoctpancTtBe. OTHomieHue 0OBEMOB, IUIOMIAZEH MOBEPXHOCTEH MOAOOHBIX  uryp.
[IpeoOpa3oBanue monoOusi, romoreTusi. PemieHne 3amad Ha IJIOCKOCTH C HCIMOJIb30BaHUEM
CTEepPEOMETPUYECKIX METOJIOB.

ITocTtpoeHne ceueHHMI MHOTOTPAaHHUKOB W TEJl BpALICHMs: CEYEHHs IWIMHIpPA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYeHHS KOHyca (TmapajjieibHbie OCHOBAHHUIO M
IIPOXOJAIINE YEPE3 BEPIIMHY), CEYEHMsI 1Iapa, METOJbl IOCTPOCHUS CEYEHMI: METOJ CIENOB,
METO]T BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH TUIOCKOCTH.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpanctBe. Onepaunu Haa BEKTOpaMu. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXEHHs. IIpsmoyronpHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Koopnunatel BekTopa. Pasznoskenune BekTopa mo 6asucy. KoopamHaTHO-BEKTOPHBIM METOJ MPHU
pEIIEHNU T€OMETPUYECKUX 3a/1ay.

J{BUKeHHUsI B MPOCTPAHCTBE



JBwxkenuss npoctpanctBa. OroOpakenus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOICTBA JBWXKECHMI. BuIbl NBM)KEHUM: TNapauiesbHBIA MEPEHOC, LEHTpajJbHAas CHUMMETPHS,
3epKalibHAsi CHMMETPHsI, TOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus mogobus. [Ipsmas u chepa
Diinepa.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE CPEJTHET'O OBLIIET'O
OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIMTaHUE:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'0 YJIEHa POCCHUHCKOro O0OIlecTBa, MPEACTABICHHE O MAaTEMaTUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHUM, TMPOIEAYp T'pPakIaHCKOTO 00IIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), YMEHHE B3aWMOJEHCTBOBATH C COLMAIbHBIMA WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OpPMUPOBAHHOCTh POCCUNMCKON TPaKJAHCKON MACHTUYHOCTH, YBAXEHHS K MPOLUIOMY U
HACTOAILIEMY POCCUHWCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTHKECHHSIM POCCUHUCKUX
MaTeMaTUKOB W POCCUUCKON MaTeMaTH4YECKOM IIKOJIbl, UCMOJb30BAHUE AITHUX NOCTHXKCHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSITENBHOCTBhIO YU4EHOTO, OCO3HAHWE JMYHOTO BKJaJa B TMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIFOUAsl ICTETUKY MATEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, PEIICHHH, PaCCyXIEHUW, BOCHIPUUMYUBOCTH K MATEMAaTHYECKUM aCIEeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATh MaTEMAaTHUECKHE 3HAHUSI B MHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3nuecKas aKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MPH 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHOM JIEATEITbHOCTHIO;

6) TpynoBoe BocnnuTanue:

TOTOBHOCTh K TPY/y, OCO3HAHHUE IIEHHOCTU TPYOIIO0MS, HHTEPEC K Pa3IuIHBIM chepam
npo(hecCHOHANBLHOM JESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccmt W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKoMy OOpa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKUX 33/1a4y MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHUE
rII00ATEHOTO XapaKTepa IKOJIOTUYECKUX MPoOIieM, OpUEHTAIIHS HAa TPUMEHEHHE MaTEMaTUIECKIX
3HAHWH JIS pEIICHUS 3a/1a4 B 00JIaCTH OKPYXKAIOIIEH CPeIbl, TIIAHUPOBAHKE MTOCTYIKOB U OIICHKH
MX BO3MOXHBIX IOCIIEACTBUH JUIsl OKPYKAIOLEH CPEJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MATEeMaTHYECKON HAayKH Kak cgepbl
YeJIOBEUECKOU JIEATEbHOCTH, HTANOB €€ Pa3BUTUSI U 3HAYUMOCTH JJI Pa3BUTHUS LIMBHIM3AIUH,
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OBJIAJICHUE SI3bIKOM MaTEMATUKH U MaTEMaTU4YECKON KyJIbTYpPOH KaK CPEeJICTBOM IO3HAHMS MHPA,
TOTOBHOCTh OCYHIECTBJISATH IPOECKTHYIO U UCCIIEI0BATEIBCKYIO JEATEIbHOCTh HHAUBUAYAIBHO U
B IpyIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTebHBIC YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISBIISITh M XapaKTEPU30BaTh CYHIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpEACNCHUS TMOHATHUH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MpPU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui 000OUIeHHA U
CpaBHEHUs, KPUTEPUU IIPOBOJMMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYIHPOBAaTh W NPeoOpa3OBHIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHUILATeNIbHbIC, EAMHIYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEUYUsS B (akTax,
JNaHHBIX, HAOMIONEHUSX W  YTBEPXKICHUSX, TMpeasaratb KPUTEPUU JUIS  BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, AEAYKTUBHBIX M HHJYKTUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATENBHO JIOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUH (TIPSMBIE U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlMIO, NPUBOJUTH IPUMEPHl U  KOHTPIPUMEDPSI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BBIOMPATH CIIOCOO perieHus yaeOHo 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh Hanboee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarebckme 1eicTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKII HHCTPYMEHT MO3HAHUS, (OPMYJINPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOieMy, yCTaHaBIMBaThb HCKOMOE WU JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MMO3UIMI0, MHEHHE;

IPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTQHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IMPOLECCa, BBIIBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMU, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSTENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs], UCCIIEI0BAaHUS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BBHIBOJOB U
0000I1IEeHHI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BbIIBUTaTh MPEIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmaumeii:

BBISBIIATH JE€PHUIMTH MHPOPMALIMH, JaHHBIX, HEOOXOIUMBIX Il OTBETa Ha BONPOC M IS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pA3jIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEeMATHU3UpPOBaTh U MHTEPHPETUPOBATH MH(POpPMALMIO pPAa3IMYHBIX BHJIOB U  (QOpM
IIPEJICTaBIICHHUS],

CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEJICTABIATH €€ B pa3IMUHbIX (opMax, HJUTFOCTPUPOBATH
rpaduvecKku;

OLICHUBAaTh HAAE&KHOCTh MHGOPMAlMM IO CaMOCTOSITENbHO  C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE /1eiliCTBUSA
Oo01menue:
BOCHpI/IHI/IMaTL nu (bOpMYHI/IpOBaTB Cy)KI[eHI/ISI B COOTBCTCTBUU C yCJIOBI/ISIMI/I n neisiMu
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX W NMHCHMEHHBIX
TCKCTaX, AaBaTh IIOACHCHUA I10 XOI[y peH_ICHI/IH 3aJa4u, KOMMCHTI/IpOBaTI: HOJIy‘-IGHHbeI pe3ym,TaT;
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B X0/€ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TeMbl, IPOOIEMBI,
pelraeMoil 3aauM, BbICKa3bIBaTh WJEM, HAllEJICHHBbIE Ha MOMCK PEIIEHUs, CONOCTABIATh CBOU
CYXJIEHUS C CYKICHUSMHU JPYTrUX YYaCTHHKOB JUANOTa, OOHAPYKMBATh Pa3IMYMe U CXOJCTBO
HO3ULIKH, B KOPPEKTHOU opme (HOpMyIHUpOBaTh Pa3HOIIACHSL, CBOU BO3PAKEHHUS;

NPEICTaBIATh PE3YJIbTAaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIENOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpPaTh (pOpMaT BBICTYIICHHSI ¢ YUETOM 3a/1a4 [IPE3EHTALMN U OCOOCHHOCTEH
ayJIUTOPUH.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BbIOMpaATh CIIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pEIIeHUH ¢ yuéTOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIaJICTh HaBBIKAMU I103HABATEJIbHON peQuIEeKCUU KaK OCO3HAHUs COBEpIIAEMBbIX JeHCTBUI
U MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yAbTaToOB, BIAAETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa PEeLIeHNUs: MaTeMaTHUECKON 3ajjauu;

NpPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHUH 3a/a4d, BHOCHTDH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JAaHHbBIX, HalJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa 1eJIU U YCIOBUSAM, OOBACHATH IPUUMHBI JOCTHKEHUS
WIA HEJAOCTHKCHHS pe3yJIbTaTOB JICATEIHOCTH, HAXOOUTh OIMIMOKY, JaBaTh OICHKY
IpUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaIbHONH pabOThI MpU
pemeHnr y4eOHBIX 3a1a4, MPUHAMATh [EeJNb COBMECTHOH JeSTENbHOCTH, IUTAHUPOBAThH
OpraHu3alMl0 COBMECTHOM pPabOTHI, paclpeleniaTh BUIbl padOT, JOrOBapHBAThCs, OOCYXIATh
MpoIIeCC U Pe3ynbTaT paboThl, 0000IIaTh MHEHHUSI HECKOIBKUX JIHOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TrOBBIE
IITYPMBI» ¥ HHBIE), BBITTOJIHSATH CBOO YaCTh paObOTHI M KOOPIMHUPOBATH CBOH ICHCTBHS C IPYTUMHU
YJIeHAMHU KOMaHJbl, OLIEHMBAaTh KAayecTBO CBOETO BKJIaJa B OOMIMHA MPOJIYKT MO KPUTEPUSM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

NPEIMETHBIE PE3YJIbTATbBI
K xoniy 10 kiaacca o0ydaromuiicss HAyquTCs:
e cBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHSATHIMU CTEPEOMETPUH NPH PEIICHUH 3a7a4 U
IPOBEIEHUN MaTEMATUYECKUX PACCYKICHU;

® [PUMEHSATh AaKCHOMBI CTEPEOMETPUU W CJICICTBUS W3 HHUX TPH PEIICHHU

reOMEeTPUUECKUX 3a/1a4;
e Kjaccu(UUIUpPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
IIPOCTPAHCTBE, NMPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e cBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y NMPSIMOHN U MJIOCKOCTHIO;

e CcBOOOJIHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMU C MHOTOTPaHHHKAMU;

e CcBOOONHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHKOB (TIpuU3Ma, MHpaMUa,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

e Kiaccu(UUIUpPOBaTh MHOTOTPAHHHUKH, BEIOMPAs OCHOBaHUSA IJIs KJIacCU (UKL,

e CcBOOOJHO ONEpPUPOBATh TMOHATHUAMH, CBSI3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

®  BBINOJIHATH NAPAJJICNIbHOE, LIEHTPAJILHOE U OPTOrOHAJIbHOE IPOEKTUPOBAHUE QUTYp Ha
IUIOCKOCTB, BBITIOJHATH N300paXkeHUs (GUTyp Ha MIOCKOCTH;



CTPOUTh CEYEHHUS MHOI'OTPAHHUKOB PA3JIMYHBIMU METO/IaMH, BBIIOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh IJIOAAM IOBEPXHOCTEH MHOIOIPAaHHUKOB (NIpu3Ma, NHpaMuiaa),
TreOMETPUUECKUX TEJI C MPUMEHEHUEM (HOopMyI;

CBOOOJHO ONEpPUPOBATh MOHATHUSIMH: CHUMMETPHUS B HPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPHI;

CBOOOJTHO ONIEPUPOBATH MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH IEUCTBUS HaJ BEKTOPAMU;

pemiarh 3aJayd Ha JI0Ka3aTeJbCTBO MAaTEMaTHYECKHUX OTHOLICHUW M HaXOXKIACHUE
FEOMETPUYECKUX  BEJIMYMH, [PUMEHSSI HW3BECTHBIE METOJAbl IPU  PELICHUU
MaTEMaTUYECKMX 3a/1a4 IOBBIIIEHHOIO U BBICOKOTO YPOBHS CJI0KHOCTH;

MPUMEHATH MPOCTEHUIINE MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPH PELICHUHU CTEPEOMETPUYECKUX 3a/aY;

U3BJIEKATb, peoOpa3oBLIBATh u MHTEPIPETUPOBATH uH(bOpMaIUIO 0
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (GUTypax, MPEACTAaBICHHYIO Ha YepTexax u
PUCYHKaX;

MIPUMEHSATD [TOJIyY€HHbIE 3HAaHUS HA PAKTHKE: CPAaBHUBATh U aHAJIM3UPOBATH PEAJIbHbBIC
CUTyallud, NPUMEHSATh U3Y4YEHHbIE IIOHATUS B IIPOLIECCE [IOMCKA pEelIeHUs
MaTeMaTH4eCKu c(HOpMyITUPOBAHHON MPOOIEMBI, MOACTUPOBATh PEATbHBIC CUTYaIluU
Ha S3bIKE TE€OMETPHM, MCCIEI0BATh IIOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM
F€OMETPUUECKUX MTOHITHH U TEOPEM, aliapaTa ajireopsl, pearb IpakTUYECKUe 3a/1a4H,
CBSI3aHHBIE C HAXOXKICHUEM F'€OMETPUUECKUX BEJINYUH;

UMETh NPEACTaBIECHUS 00 OCHOBHBIX ATanax pa3BUTHUsI FTEOMETPUU KaK COCTABHOM YacTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

K konny 11 ks1acca o0yyaromuiicss HAy4YUTCS:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBS3aHHBIMH C IMIIMHAPHYECKON, KOHMYECKON U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATE CIIOCOOBI TTIOTYIEHUS;

ONEpPUPOBATH MOHATHAMMU, CBSI3aHHBIMHM C TeJaMH BpallleHHs: LUIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Tela BpalleHus (LUIMHIpP, KOHYC, cdepa u map) U 0ObACHATh CIOCOObI
MOJIy4EHHUs Tell BpallleHuUs;

KJIacCU(UIIUPOBATh B3aUMHOE PACIOI0KEHNE CPephl U MIIOCKOCTH;

BBIUUCIISIT BEIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeNl BpAIICHUS, OOBEMBI H
TUTOIIAJN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHHsS, TEOMETPHUECKUX TEN C
npUMeHeHHeM (OopMYIT;

CBOOOJTHO OTIEPUPOBATH MOHITHUSMH, CBSI3aHHBIMH C KOMOWHAITUSIME TeJI BpPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cepy M ONMHCAHHBIA OKOJO chepwl,
cdepa, BMcaHHAss B MHOTOI'PAaHHUK WUJIH TEJIO BPAIIEHUS;

BBIYUCIISITH COOTHOMICHHUS MEX]Y TUIOMIASIMH ITOBEPXHOCTEH W 00bEMaMH 1TOJJOOHBIX
Tel;

u300pakaTh u3y4daemble (UIYpBl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEXU U3
PHCYHKOB IIPOCTBIX O0BEMHBIX (pUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BpaIIICHUS;

U3BJICKaTh,  MHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh  HMHGOpMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QHUrypax, IMPEICTABICHHYI0 Ha 4YepTekax u
pPHCYHKAX;

CBOOO/THO OTIEPHPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIEpali HAJl BEKTOPaMH;



3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMUHAT;

peliate TeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIVIOB MEXIYy HPSIMBIMU H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a MPU PEIICHUH;

CBOOOHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C JIBUYKEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHIA,

BBITIOJHATh M300pakKeHUsT MHOTOTPAHHUKOB M TENl BpAIEHUS MPH MMapaJljIe]IbBHOM
nepeHoce, eHTPATbHON CUMMETPHUH, 3ePKATbHOW CUMMETPHUH, MPU MOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOT00US;

CTPOUTDH CEYEHUSI MHOTOIPAHHUKOB U TEJI BpaAIllCHUs: CEUCHUS IIMINHIpa (apajiesIbHO
Y IEPHEHAUKYJIIPHO OCH), CEUCHUs KOHYca (TapaijieIbHble OCHOBAHUIO U TPOXOISIIINE
yepes BEepIIUHY), CEYCHUSI 11apa;

WCIIOJIb30BaTh METOJBI TOCTPOCHUSI CEUYCHHI: METOJ[ CJIEIOB, METOJl BHYTPEHHETO
MIPOCKTUPOBAHUS, METO]T IEPEHOCA CEKYIIEH TIIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

NPUMCHSTh TeOMETpHUecKne (aKThl [UIsl PEIICHUS CTCPEOMETPUYCCKUX —3ajad,
MIPEANOJIATAIONINX HECKOJIBKO IIaroB PEIIeHus, €CIM yCIOBUS MPUMEHEHHS 3aJIaHbl B
SIBHOW M HESIBHOU (hopMme;

pemaTh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUM M HaXOXKICHUE
F€OMETPUUYECKHUX BEIINYUH;

MPUMEHSTh POTPAMMHbBIE CPEJICTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TPU
pEIIeHUU CTEPEOMETPUIECKIX 33/1aY;

MPUMEHATh TOJyYEeHHbIE 3HAHUS Ha TMPAKTUKE: CpPaBHUBATh, AaHAIM3UPOBATh U
OIICHUBATH PEAJIbHBIE CUTYAIluH, IPUMEHSTh U3YUCHHBIC TTOHSITHUS, TEOPEMBI, CBOMCTBA
B IIpollecce TMOWCKA pEIIeHUsT MaTeMaTH4ecKu CQOpMYITUPOBAHHOW MPOOIEMBI,
MOJICJIUPOBATh PEeaIbHbIE CUTYAIMH Ha SI3bIKE TEOMETPHUHU, UCCIIEI0BATh MMOCTPOCHHBIE
MOJIEJIM C UCIOJB30BAaHUEM T'€OMETPUUYECKUX MOHATHUIA U TEOpeM, ammapara anreOpsl,
pemaTh IPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAX0XK/ICHUEM IeOMETPUUECKUX BEIHYNH,
UMETH MPEACTaBIECHUS 00 OCHOBHBIX dTarax pa3BUTHsI TEOMETPUH KaK COCTaBHON YacTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m I;;;?;::f;::me pa3ieaon " Tem Beero KonrTpoabubie IIpakTuueckue gg;g)f OlBa];I:J)IbHLI e
padoThI padoThI pecypesr
1 Brenenue B ctepeoMeTputo 23 1
2 B3aumHoe  pacmnonoxeHue — NOpSAMBIX B 6 1
MIPOCTPAHCTBE
3 [TapamiensHOCTh TPSIMBIX U IJIOCKOCTEH B 8
MIPOCTPAHCTBE
4 [lepnieHIUKyYISIPHOCTD MPAMBIX U TUIOCKOCTEH o5
B IIPOCTPAHCTBE
5 VYTl ¥ paccTosHUS 16 1
6 MHororpaHHUKH 7 1
7 BekTopsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00001IeHIE U CHCTeMaTU3alus 5 2
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 102 6 0
11 KJIACC
KoanuectBo 4acos JJIeKTPOHHBIE
HaumenoBanue a3ieJioB W TeM udpossbie
Ne n/m HpOrpaMMEL pasi Beero Kontposbubie IIpakTuueckue f:% pg)?f) OBAT e.l)'lbl-lbl e
padoTsI padoThI pecype
1 AHanuThueckas reoMeTpus 15 1 ﬁggg%ﬁiiiﬂﬁ/
2 [ToBTOpEHME, 0000mmeHne "o 1 bu6mmoreka [IOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/

bu6mmoreka [IOK

3 O0BEM MHOTOTpaHHHKA 17 https://m.eds00.ru/
bubmuorexa [JOK
4 Tena spamenns - https://m.edsoo.ru/
5 [Inmomanu  MOBEpXHOCTH HW  OOBEMBI 9 bu6mmoreka [IOK
KPYTJIBIX TEI https://m.edsoo.ru/
bubmuorexa [JOK
6 JBmxenna 5 https://m.edsoo.ru/
[ToBTOpEHME, 00001enne " bu6mmoreka [IOK

7 9 17 .
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/

OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
uugpoBbie
Nem/m Tema ypoka Beero ;(;;'OTTPL‘:“"H“" ggﬁt’g}?qec}me 06[()1;1;0B3T6J11>Hble
pecypcsbl
OcHOBHBIE  IIpaBMJIa  U300paKeHHsT  Ha
1| pucysse muocxooms, napansemsen mpasex | 1 Bromorera LIOK
(OTpe3KOB), CepeIMHBI OTPE3Ka — '
[lonaTus crepeoMeTpuu: TOYKa, NpsAMasd,
, IJIOCKOCTb, I%pOCTpaHCTBO. OcHoBHBIE . BuGnuotexa LOK
npaBuiga  U300pakeHHs  Ha UCYHKE
HJI;OCKOCTI/I, 1?apanneanmx Iilpi[}lI\/IHI)IX https://m.edsoo.ru/
(OTpe3KOB), CepeIMHBI OTPE3Ka
[lonatus: mepecekarolmecs IJIOCKOCTH, Bubnmorexa [IOK
3 MepeceKaromuecss mnpsiMas W IUIOCKOCTh, 1 hitps://m.edsoo.ru/
HOJIyIIPOCTPAHCTBO
[Tonatusi: mepecekaromuecs IJIOCKOCTH, Bubsmorexa [IOK
4 nepeceKkaromuecss npsMas M IUIOCKOCTh, 1 https://m.edsoo.ru/
MOJTYITPOCTPAHCTBO
MHororpaHHuKH, U300pakeHNe MPOCTEUIITNX BuGmmotexa LIOK
5 IIPOCTPAHCTBEHHBIX ¢uryp, 1 https://m.edsoo.ru/
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHuKH, U300pakeHne MPOCTEUIITNX BuGmmotexa LIOK
6 IIPOCTPAHCTBEHHBIX ¢uryp, 1 https://m.edsoo.ru/
HECYIIECTBYIOIINX 00HEKTOB
7 AKCHOMBI ~ CTEPEOMETPHUM U IEpPBbIC 1 bu6muoreka [JOK
CIIEICTBUS U3 HUX https://m.edsoo.ru/
5 AKCHOMBI ~ CTEpEOMETpUHM U TEpBBIE 1

CICACTBUSA U3 HUX
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10

11

12

13

AKCHOMBI ~ CTEPEOMETPUM W  TEpPBbBIC
caeactBusg u3  HuX. CrocoObl 3agaHus
NPSMBIX M IUIOCKOCTEH B TIPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U TUIOCKOCTEH

N300pakeHne ceyeHWid MUpamMHIbl, KyOa |
MPU3MbI, KOTOPBIC IPOXOIAT Yepe3 ux péopa.
N300paxkeHne mepecedeHus IOTYICHHBIX
IUIOCKOCTEH. PackparimBaHie MOCTPOSHHBIX
ceueHuu Pa3sHbIMHU [IBETAMU

N300pakeHne ceueHwWid MUpaMHIbI, KyOa |
IIPU3MBI, KOTOPBIE MPOXOAT Yepe3 ux péopa.
N300paxkeHne TepecedeHus IOTYICHHBIX
1ockocTell. PackpaiinBaHue MOCTPOEHHBIX
CEUCHUM Pa3sHbIMHU [IBETAMU

N300pakeHne cedeHwWid MUpaMHIbI, KyOa |
IIPU3MBI, KOTOPBIE MIPOXOAT Yepe3 ux p&opa.
N300pakeHne TepecedeHus IOTYICHHBIX
1ockocTell. PackpaiinBaHue mOCTPOEHHBIX
CEUeHUM Pa3HbIMH IBETaAMU

N300pakeHne ceueHWil mUpamujbl, Kydoa U
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300pakeHne mnepecedeHuss MOIYyYEeHHBIX
IJIOCKOCTEMN. PackpammBaHue NMOCTPOEHHBIX
CEUEHUN Pa3HbIMU LIBETAMU

bubnunoreka LIOK
https://m.edsoo.ru/

bub6nmoreka [IOK
https://m.edsoo.ru/

bubnunoreka LIOK
https://m.edsoo.ru/

bubnunoreka LIOK
https://m.edsoo.ru/

bubmmoteka IIOK
https://m.edsoo.ru/

14

15

16

Merton CIeaoB O MMOCTPOCHUMA Ce4YECHUI

Merton cienoB Ajisl MOCTPOEHUS CEYEHUU.
CBolicTBa IepeCceUCHU MPSAMBIX u
IJIOCKOCTEN

Merton cienoB sl MOCTPOEHUS CEUYEHUU.
CBolicTBa IepeCceueHU MIPSAMBIX u
IJIOCKOCTEN

bu6nmorexa LIOK
https://m.edsoo.ru/

but6mmorekxa [IOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/
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17

18

[TocTpoeHnue cedyenuit B mupamuae, Kyoe mo
TpéM Toukam Ha péOpax. Cozmanue
BBIHOCHBIX 4YepTeXell M 3aluch IIaros
MIOCTPOEHUS

[Toctpoenue ceueHuit B nmupamuae, Kyoe 1o
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEpPTEKEW U 3alliCh LIAroB
MIOCTPOEHUS

bubnunoreka LIOK
https://m.edsoo.ru/

19

20

[TocTpoenue cedenuit B mupammae, Kyoe mo
TpéM Toukam Ha péOpax. Cozmanue
BBIHOCHBIX 4YepTeXell M 3amuch IIaros
MMOCTPOEHUS

[TocTpoenue cedenuit B mupamuae, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEpPTEKEW U 3allCh LIAroB
MIOCTPOEHUS

bubnunoreka LIOK
https://m.edsoo.ru/

21

22

[ToBropenne mmanumerpuu: Teopema O
IIPONOPLMOHANIBHEIX ~ oTpe3kax. [lomobue
TPEYroJbHUKOB

[ToBTOpEHME TJIAHUMETPHU: Teopema
Menenasi. PacueTsl B c€U€HHUSIX Ha BBIHOCHBIX
yeprexkax. Mcropus pa3BuTHs IUIaHUMETPUH
U CTEPEOMETPUHU

bubnmorexa LIOK
https://m.edsoo.ru/

23

24

KonTponsHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe  pacnonokeHue — OpSMBIX B
npoctpancTBe. CKpeluBaronivecs IMNpsMBbIE.
[Ipu3Haku  CKpPENMIMBAIOIIUMXCA  MPSIMBIX.
[TapamienpHble MpsIMbIE B TPOCTPAHCTBE

25

Teopema 0 CyILLIECTBOBAHUH u
€AMHCTBEHHOCTH TMPSAMOM  MapaulesIbHON
JAHHOM IPSIMOM, MPOXOIALIEH Yepe3 TOUYKY

but6mmoreka [IOK
https://m.edsoo.ru/
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MPOCTPAaHCTBA W HE JeXalled Ha JaHHOU
IPSAIMOM. JlemMma 0 [IEpECEUCHUH
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

26

[TapamnensHOCTh Tpex mHpsMBIX. Teopema o
Tp€X MapauIelbHBIX IpsAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

bub6nmoreka [IOK
https://m.edsoo.ru/

27

28

29

30

[MapannensHoe npoektupoBanue. OCHOBHbBIE
CBOWCTBA MapauIeJIbHOTO MPOCKTHPOBAHUSI.
N3obpaxenune pa3HBIX ¢buryp B
MapaJUIEIbHON IPOEKIINH

[enTpanbHas IIPOCKIHA. Yron c
COHAIIPABJICHHBIMHU CTOPOHAMU. YTOJI MEXKAY
MPSIMBIMH

3agauu Ha JI0Ka3aTeIbCTBO U MCCIIEJOBAHUE,
CBSI3aHHBIE C pPACIOJIOKEHUEM IMPSIMbIX B
IIPOCTPAHCTBE

[TonsTHA: TmapaUIeBHOCTh NPSAMON U
IUIOCKOCTH B TpocTpaHcTBe. [Ipm3Hak
NapajyieIbHOCTH  MpSIMOM M TUIOCKOCTH.
CpoiicTBa mNapayuIeIbHOCTH  MpSMOW U
IJIOCKOCTH

bubnuoreka [IOK
https://m.edsoo.ru/

bubmuoreka [{OK
https://m.edsoo.ru/

bubmmoteka IIOK
https://m.edsoo.ru/

31

32

I'eomeTprueckue 3a1auv Ha BBIYMCIICHHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE c
[IapaJUIEIbHOCTBIO NPSIMBIX M IJIOCKOCTEHN B
MIPOCTPAHCTBE

[TocTpoeHnue cedeHus, MPOXOIAIIETO UEpe3
JaHHYI0  TpSIMyH0  Ha  YepTeke |
MapajyieIbHOro0 JApyro mnpsiMoi. Pacuér
OTHOIIEHUN

bubnunorexa LIOK
https://m.edsoo.ru/

33

[TapannenpHass NpoeKIUsl, TPUMEHEHUE IS
ITOCTPOEHUS CEYECHUI KyOa u

bubnunorexa LIOK
https://m.edsoo.ru/
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34

napajiesenuiena. CBoiicTBa
napajuieJienumnea 1 mpu3Mbl

[TapamnenpHble  MUIOCKOCTH. [Ipuznaku
MapajuIeIbHOCTH JABYX IJIOCKOCTEH

35

36

Teopema o napasuieIbHOCTH n
CAMHCTBCHHOCTHU IIIIOCKOCTH, HpOXOHSIH.[Cﬁ
yepe3 TOYKY, HE MNPUHAIICKAIIYIO JaHHOH
IIOCKOCTH U CJIICACTBHS U3 HEee

CpolicTBa mapajieNbHBIX IJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TEpPECeUeHUs MpH
repeceyeHuu JIBYX napauleIbHbIX
TJIOCKOCTEH TpeThel

bubnunoreka LIOK
https://m.edsoo.ru/

bubmuoreka [{OK
https://m.edsoo.ru/

37

CpoiicTBa mapamielbHBIX IUIOCKOCTEH: 00
OTpe3Kax napajuieIbHbIX MIPSIMBIX,
3aKIIOUEHHBIX ~ MEXIy  NapaulelbHBIMU
IJIOCKOCTSIMU; O TIEPECEUCHUU TPSIMOM ¢
JIBYMsI MTapaJIJICIbHBIMU TIOCKOCTSMH

bubmuoreka [{OK
https://m.edsoo.ru/

38

[loBTOopenue: Tteopema Iludaropa Ha
IJIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CpoiictBa ky0a U HOPAMOYTOJBHOIO
napajuleJIenunea

41

42

43

Bbluuciienue AIMH  OTpe3KOoB B KybOe U
MPSIMOYTOJILHOM Tapajuiesenure/ie

[lepneHuKyISAPHOCTD NPSIMON M IIIOCKOCTH.
[Ipu3Hak NEpPHEHIUKYIAPHOCTH IPSIMOM U
IJIOCKOCTH
IlepnieH IUKYIAPHOCTD HNPSAMOU U IJIOCKOCTH.
[Ipu3Hak neprneHIuKyIsIpHOCTH NTPSIMOM M
IIJIOCKOCTH

bubnunorexa LIOK
https://m.edsoo.ru/

15


https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

Teopema 0 CYILLIECTBOBAHHUH u

44 €AMHCTBEHHOCTH  MPSAMOW,  MNPOXOJsIeH 1 bubmmoreka [JOK
yepes TOYKY IIPOCTPAHCTBA u https://m.edsoo.ru/
NEPIEHIUKYISPHON K INIOCKOCTU

45 [InockocTh W NEpPHEHOUKYIAPHBIE UM 1
MpsiMble B MHOTOTPaHHHUKAX

16 [lmockocT ¥ MEPHEHAUKYJISPHBIE UM 1 bubmuorexa [JOK
IpsiMble B MHOTOT'paHHHUKaX https://m.edsoo.ru/

47 Ilepnenpukynsap u HakioHHas. [loctpoenue 1
MEPIEeHIUKYIIApa U3 TOYKU Ha MPAMYIO

48 [Iepienaukynsap u HakioHHas. IlocTtpoenue 1 bubnnoreka [JOK
MEPIECHANKYIIAPA U3 TOUYKH Ha MPSIMYIO https://m.edsoo.ru/

49 Teopema o Tpéx mepneHIuKymspax (mpsmas 1 bubnnorexa [JOK
1 oOpaTHast) https://m.edsoo.ru/

50 Teopema o Tpéx nmepneHauKymnspax (mpsmas 1 Bbu6moteka [JOK
u oOpaTHas) https://m.edsoo.ru/

51 Yroa Mexay CKpelMBaOIIMMUCS TPSIMbIMU 1

52 ITouck mepneHIUKYIAPHBIX IPSAMBIX € 1 bubmuoreka [IOK
MOMOIIBIO MEPICHIUKYIISIPHBIX IJIOCKOCTEH https://m.edsoo.ru/

53 OpToroHabHOE IPOSKTUPOBAHUE 1

. bubnuoreka [{OK
HOCTpoeHI/IE: ceueHU Kkyba, MpHU3MBI, hitps://m.edsoo.ru/

o4 NpaBWIBHOK ~ TMHPaMHABl  C  MOMOLIBIO 1 Bubmmotexa LOK
OPTOTORATLHON HPOCKIIH https://m.edsoo.ru/
[loctpoenne ceueHuii  Kyba, MPHU3MBI,

55 MpaBUJIBHON  NUpamMuAbl €  [OMOIIBIO 1
OPTOTOHAJIBHON MPOEKIINHU
CumMeTpHsi B MPOCTPAHCTBE OTHOCHTENBHO Butmiorexa [[OK

56 wiockoctu.  Ilmockoctn  cummerpuit B 1

MHOT'OrpaHHUKax

https://m.edsoo.ru/
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57

58

[Ipu3Hak nNepHEeHAMKYIAPHOCTH HPSIMOU H
IIJIOCKOCTH KaK CIICJCTBUE CUMMETPUU
IIpaBunbHBIE ~ MHOrOrpaHHHKU.  Pacuér
PacCTOSHUM OT TOYKH JIO INIOCKOCTH

bu6nuoreka [IOK
https://m.edsoo.ru/
bubnunoreka LIOK
https://m.edsoo.ru/

59

60

61

[IpaBuibHble ~ MHOTOrpaHHHKH.  Pacuér
PAcCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

CrocoObl  ONMYCTUTHh  NEPHEHIUKYIISPHIL:
CUMMETpHS, CABUT TOYKH IO NapauICIbHOU
IpsIMOI

CaBur mo  HemapayuIeIbHOM — MPSMOW,
U3MEHEHHUE PACCTOSIHUM

bu6nmoreka [IOK
https://m.edsoo.ru/

bubnunoreka LIOK
https://m.edsoo.ru/

62

63

64

65

KonrponsHas pabota "B3anmHoe
pacmojoXeHHe MpSIMBIX M IJIOCKOCTEH B
npocrpaHcrae”

[loBrOpenue: yrom Mexay IpsMBIMH Ha
IUIOCKOCTH, TPUTOHOMETPHS B IPOU3BOIBHOM
TPEYTOJIbHUKE, TEOpeMa KOCUHYCOB
[ToBTOpEHME: yroma MEXIY
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FGOMeTpI/ILIeCKI/Ie MCTOAbI BBIYMCIICHUS YTJIa
MEXy NPSIMbIMH B MHOTOTPaHHUKAX

bubnunoreka LIOK
https://m.edsoo.ru/

66

67

68

JIByrpansbiii  yroia. CBOWCTBO JIMHEMHBIX
YTJI0OB IBYTPAaHHOIO yTIia
IlepnennukynspHele miIockocTu. CBoiicTBa
B3aMMHO NEPIEHIUKYIISIPHBIX ITIOCKOCTEN

[Ipu3Hak neprneHIuKyIsIpHOCTH MIOCKOCTEN;
TeopemMa O IIpsAMOM IIepecedeHust IBYyX
IJIOCKOCTEN NEPNEHAMKYISAPHBIX TPEThen
IIJIOCKOCTH

bu6nmorexa LIOK
https://m.edsoo.ru/
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[IpssMoyronpHBIA  mapajienenunen; Kyo;

69 U3MEpEHUsl, CBOWCTBA  MPSIMOYTOJIHHOTO
napajuiesienuneaa
70 Teopema O JUaroHanu MPSAMOYTOJbHOTO bubmuorexa [JOK
napajuieNienuIe a u CIeICTBUE U3 Heé https://m.edsoo.ru/
CrepeoMeTpuuecKkre U NPUKIAIHBIE 33a4H,
71 CBSI3aHHBIE CO B3aMMHBIM PaCIOJIOKEHHUEM
IPSIMBIX U IJIOCKOCTU
[loBTOpEHME: CKpeIMBaIOIIUECS TPSMBIE, Bubmorexa LIOK
72 napajuleNibHbIe TIOCKOCTH B CTaHJAPTHBIX httos://m.ed /
PS://m.edsS00.ru
MHOTOTpaHHUKAX
[Tapa  nmapamienbHBIX  IJIOCKOCTEW  Ha
73 CKPEIIMBAIOIINXCS  TPSMBIX, PACCTOSHUE bubnuoreka [IOK
MEKAY CKPCIIUBAIOIIMMUCST TPSIMBIMH B https://m.edsoo.ru/
MIPOCTBIX CUTYAIUSIX
74 Paccrosinue ot TOUKH /IO MJIOCKOCTH,
paccTosiHue OT MPSIMOM J0 TIOCKOCTH
Brruncnenue aCcCTOSTHUU MEK,
75 CerHII/IBaIOHII/IMI/ICf IIPSAMBIMH € HOMOHII;HI(})I bubmorexa [IOK
y https://m.edsoo.ru/
NEPIEHIUKYISIPHON IIJIOCKOCTH
TpéxrpanHslii  yroja, HeEpaBeHCTBA  JUIA
76 TpexrpaHHbiXx yrioB. Teopema Iludaropa, bubmmnoreka HOK
TEOpEeMbl KOCHHYCOB W CHHYCOB JUIf https://m.edsoo.ru/
TPEXTPAHHOTIO yIiia
77 DNeMEeHThI chepuueckon T€OMETPHUU: bubmuoreka [IOK
reojie3MyecKue JUHUU Ha 3emIie https://m.edsoo.ru/
" " bubnunorexa LIOK
78 KonTtponsHast pabota "YTIbI M pacCTOSIHUS https://m.eds0o.ru/
79 CucremaTtuszanus 3HaHui "MHOTrOrpaHHUK U bubmuoreka [JOK
€ro IeMEeHTHI" https://m.edsoo.ru/
80 [Impamnpga. Buasr nupamua. IlpaBuinbHas

nmupaMujaa
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[Ipusma. Ilpsamass w HaAKJIOHHAs TPU3MBI. bubmuorexa [JOK
81 [TpaBusbpHAs TpU3Ma . https://m.edsoo.ru/
82 [IpssMo¥i mapasenenunen, npsAMOYrOJbHBIN 1 Bu6muotexa [JOK
napajuiesieure 1, Kyo https://m.edsoo.ru/
Beinmykisie  MHOrorpanHuku.  Teopema
83 . 1
Diinepa
o | e oo Tep | B 10K
MHOOFPAHHUKH https://m.edsoo.ru/
85 KontposbHas padota "MHoOrorpaHHuku" 1 E{tlgsjilflﬁéezas?o.orﬁl
IlonsTe BexkTOpa Ha IUIOCKOCTM U B Bu6mmoteka [JOK
86 MIPOCTPAHCTBE 1 https://m.edsoo.ru/
bubnnorexa [JOK
87 Cymma BeKTOpOB . https://m.edsﬁ).ru/
88 Pa3znocTh BekTOpOB 1 ]k?tl/tlgsjf:?/(r)r:.eelijasgo.orﬁl
89 [IpaBuiio napamienenunena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1 Etljtlggl;l/(r)‘r:ee%asc]){)orﬁ/
91 Pasnoxxenne BekTopa mo 0azucy TpEX 1 bubnnorexa [JOK
BEKTOPOB, HE JISKAIIMX B OJHOMN IJIOCKOCTH https://m.edsoo.ru/
92 CkasisipHOE TIPOU3BEICHUE 1 Egg;%ﬁ?dasiﬂﬁl
93 Brluncnenne yria Mexay BEKTOpamMH B 1
MIPOCTPAHCTBE
94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1
95 [Tpocreiimme 3amaun ¢ BEKTOPaMH 1
96 [Tpocreiimme 3amaun ¢ BEKTOPaMH 1
97 IIpocreiimme 3a1auu ¢ BEKTOPaMH 1
98 O06001IeHre U cucTeMaTU3alus 3HaHU! 1
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. bu6nuoreka [IOK
99 O0600611eHre U cucTeMaTu3alus 3HaHU! 1 hitps://m.eds00.ru/
bubnunoreka LIOK
100 HToroBast KOHTpOJIbHAs paboTa 1 1 hitps://m.edsoo.ru/
bu6nmoreka [IOK
101 HToroBast KOHTpOJIbHAs paboTa 1 1 hitps://m.edsoo.ru/
. bubnuorexa [{OK
102 O0600611eHre U cucTeMaTu3alus 3HaHU! 1 hitps://m.eds00.ru/
OBUIEE KOJIMYECTBO YACOB I1O [TPOTPAMME = 102 6 0
11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
mudposbIe
Nen/m  Tema ypoka Beero KOﬁHTpO.}IbHBIe HpﬁaKanecxne 0BPA30BATEILHBIC
padoThI padoThI pecypesI
1 [ToBTOpenue Temsl "KoopanHaTel BEKTOpa Ha 1 bubmmnoreka HOK
TJIOCKOCTH | B ITPOCTpaHcTBE" https://m.edsoo.ru/
2 IToBTOpEeHME TEMBI "CxkansgpHoe 1 bubmuoteka [IOK
NPOM3BEICHHE BEKTOPOB" https://m.edsoo.ru/
3 [loBTOopenue Ttembl "Bblunmcnenue yria 1
MEX/y BEKTOpaMH B IpocTpaHcTBe"
4 [ToBTOpeHHe Tembl "YpaBHEHHE MPIMOH, 1 bubmuoreka [IOK
HPOXOJISIICH Yepe3 ABe TOUKH" https://m.edsoo.ru/
5 YpaBHeHue IJIOCKOCTH, HOpMaib, 1 bubnunorexa LIOK
ypaBHEHUE TUIOCKOCTU B OTPE3Kax https://m.edsoo.ru/
6 YpaBHeHUE TUTOCKOCTH, HOPMAJIB, 4
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
7 BekTopHoe nmpounsseneHne 1 bubmuoteka [IOK
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bubnunoreka LIOK
https://m.edsoo.ru/
8 JIuneitnbie HEpPABEHCTBA, JIMHEHOE bubnuorexa [IOK
POrpaMMHUPOBAHUE https://m.edsoo.ru/
9 JIuHeiinbie HEpPABEHCTBA, JIMHENHOE bubnunoreka LIOK
IPOrpaMMUPOBaHHE https://m.edsoo.ru/
10 AHanuTHuecKue MeToApl pacuéra yria
MEXy MPSIMBIMH B MHOTOT'PaHHUKAX
11 AHanuThueckue MeToApl pacuéra yria Bbu6moteka [IOK
MEX/y TUIOCKOCTSIMH B MHOTOTPaHHHKAX https://m.edsoo.ru/
12 PopMmyna pacCTOsHHS OT TOYKH 10 Bbu6moteka [IOK
IJIOCKOCTH B KOOPJAWHATAX https://m.edsoo.ru/
13 Haxoxnenune paccTosstHUd OT TOYKH 10 bu6nmorexa LIOK
IUIOCKOCTH B KyOe https://m.edsoo.ru/
14 Haxoxnenne pacCTOSIHUM OT TOYKM JI0 Bbu6moteka [JOK
IJIOCKOCTH B MPABUJIBHON ITUPAMUIC https://m.edsoo.ru/
15 KonrponsHas pabGora "AHamuTuyeckas bubmuoreka [IOK
reomeTpus” https://m.edsoo.ru/
16 CedeHusi MHOTOTPAHHUKOB: CTaHAApPTHHIE bubmuorexka [JOK
MHOT'OT'PaHHHUKH https://m.edsoo.ru/
17 CeueHust MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHnsi MHOTIOIPAaHHUKOB: CTaHAApPTHBIE
18 IUIOCKOCTH,  II€PECEUEHUs]  NPAMBIX U
IJIOCKOCTEH
19 [TapamnenpHple  TOpsiMbIE M IJIOCKOCTH: bu6muoreka [JOK
napajelbHble CeYeHUS https://m.edsoo.ru/
20 [TapamienbHble TpsiMBIE W IUIOCKOCTH: bubmuorexa [IOK
pacu€T OTHOIICHU I https://m.edsoo.ru/
21 [TapannenpHble MpsiIMbIE M TJIOCKOCTHU: YTJIbI

MCKAY CKPCHIMBAOIIUMHUCA ITPSIMBIMHA

21


https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

22

23

[lepnenauKynsipHbIE TPSIMBIE U IIJIOCKOCTH:
CTaHJapTHbIE Mapbl NEPHEHIUKYISIPHBIX
IUIOCKOCTEM U OpSAMBIX, CHUMMETPHUHU
MHOT'OTPaHHUKOB

[lepnenuKymsipHbIE MPSAMBIE U IIOCKOCTHU:
TeopeMa O TpeX MepHeHAUKYISIpax

bubnunorexa LIOK
https://m.edsoo.ru/

24

25

26

27

[lepieHauKyNApHBIE TPsIMbIE M TUIOCKOCTHU:
BBIYHCIICHUS] IJTMH B MHOTOTPaHHUKAX

[ToBTOpeHue: IUIOMAAM MHOTOYTOJILHUKOB,
dopMynbl A TUIOMIANCH, COOOpaKeHUs
no1ooust
[ToBTOpEHue: IUIOIMAAM MHOTOYTOJIBHUKOB,
dopMynbl I IUIOMIANCH, COOOpaKeHUs
moa00ust
[ToBTOpEHME: TMIIOMAAN MHOTOYTOJLHUKOB,
dopMyIIBI I TUIOMIAJEH, COOOpaKEHUS
nmonoous

bubnuoreka [{OK
https://m.edsoo.ru/

bubmuoreka [{OK
https://m.edsoo.ru/

28

[Tnomann CceyeHuil MHOTOTPaHHUKOB:
IUTONIAIA  TIOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaxKeHHsl MoJo0us

bubnunorexa LIOK
https://m.edsoo.ru/

29

[Tnomann CceyeHuil MHOTOTPaHHUKOB:
IUTONIA/IA  TOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaxKeHusl Mogo0us

bu6mmoteka IIOK
https://m.edsoo.ru/

30

31

KonTponbHas pabota "[loBTOpEHME:
MHOTOTPaHHHUKH, CEYEHHSI MHOTOTPAHHUKOB"
O6béMm Tema. OObEM HPSIMOYTOJIBHOTO
napajuieJenunenia

bu6nmorexa LIOK
https://m.edsoo.ru/

32

3amaun 00 yaBOEHWH KyOa, O KBaaparype
Ky0a; 0 TPUCEKIIUU yTIia

33

CrepeomeTpuyeckue 3a/1add, CBS3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napaenenuneaa

22
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HpI/IKJ'IaI[HLIe 3aJa4u, CBsI3aHHBIC C

34 BBIUUCIICHHEM O00BbEMa MPSMOYTOJIBHOTO
napasuiesenumnena
N . bu6nmoreka [IOK
35 OOLEM MPAMOH MpH3MEL https://m.edsoo.ru/
bubnunoreka LIOK
36 CrepeoMeTpHUYCCKHE 3a/a4M, CBS3aHHBIE C https://m.edsoo.ru/
BBIYUCIICHHEM 00BEMOB TPSMOI TTPU3MBI Bu6mumoteka [JOK
https://m.edsoo.ru/
37 HpI/IKJ'IEII[HBIe 3a/1a4d, CBSI3aHHBIE C 00BEMOM
MPSIMOU TIPH3MBI
Boeruncnenue 00BEMOB TEN € MOMOIIBIO
38 ONpeIeIEHHOTO UHTErpana. Og’iéM bubmorexa HOK
- https://m.edsoo.ru/
HAKJIOHHOH MPU3MBI
Beruucinenue o0BEMOB Tel C IOMOIIBIO
39 oTpeAeIEHHOTO WHTETpasa. OgiéM bubmorexa LIOK
https://m.edsoo.ru/
MUPAMU/IBI
40 ®opmyna o0béma nupamuabl. OTHOIICHHE
00bEMOB MUPAMHU/T C OOILITUM YTIIOM
a1 ®opmyna oobéma nupamuabl. OTHOIIEHHE bubmmnoreka HOK
00BEeMOB MUpaMU ¢ OOLTUM YTIIOM https://m.edsoo.ru/
42 CrepeoMeTpuueckue 3aJayu, CBS3aHHBIE C bubnnorexa [JOK
00bEMaMU HAKJIOHHOM TMPH3MBbI https://m.edsoo.ru/
43 CrepeomeTpuyueckue 3a7adu, CBS3aHHBIE C bubmuoreka [IOK
00BEMaMH UpaMUIbI https://m.edsoo.ru/
[Mpuknanueie 3amaun mo Tteme "OOBEMBI
44 Ten", CBSI3aHHBIE C OOBEMOM HAKIOHHOM
TIPU3MBI
45 [Tpuxnanueie 3agaun no Teme "OOBEMBI bu6muoreka [JOK
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUJIBI https://m.edsoo.ru/
46 [IpumeHeHue 00BEMOB. Beruucnenue

PACCTOSAHUA 00 IMIIOCKOCTH
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KoHnTtposbHas pabora "O0BEM

bubnmoreka [IOK

47 MHOTOrpaHHHKA" https://m.edsoo.ru/
VTHHIPAUYECKast MOBEPXHOCTh
48 ](;[6pa3yf[opmne I_II/IJ'II/IHI[pII)/I‘ICCKOI\/'; Bubmiorexa HOK
https://m.edsoo.ru/
MOBEPXHOCTH
49 HMwmnaap. IlpsMol KpyroBoW LHIUHAP. Bu6muoteka [JOK
[T1ommans MOBEPXHOCTH IIHUIIHHAPA https://m.edsoo.ru/
50 Konuueckass moBepxHOCTb, 0OOpa3ymolne
KOHUYECKoU moBepxHocTu. KoHyc
51 CeueHnue KOHyca IIJIOCKOCTBIO, bubmmoreka [JOK
napauIeIbHOM IJIOCKOCTH OCHOBAHUS https://m.edsoo.ru/
52 VYceu€nnslii konyc. M300pakeHne KOHyCOB U bubmmoreka [JOK
YCEYEHHBIX KOHYCOB https://m.edsoo.ru/
53 [Tnomans 6OKOBOI MOBEPXHOCTU U MOJTHOU
MOBEPXHOCTH KOHYCa
54 [Tnomane GOKOBOI MOBEPXHOCTH M TOJTHOM
MOBEPXHOCTH KOHYCa
CrepeomMeTrpuueckue 3a/a4n Ha Bubmorexa [IOK
55 JI0Ka3aTeIbCTBO u BBIYHCIIEHHE, ]
. https://m.edsoo.ru/
MOCTPOCHUEM CEUYCHUN IIWIMHIPA, KOHYyCa
CrepeoMeTrpuueckue 3a/aun Ha
56 JI0Ka3aTeILCTBO " BBIUNCIIEHHUE,
MOCTPOCHUEM CEUYCHUH IIWIMHIPA, KOHYyCa
57 [Ipuknanueie  3amaum,  CBSI3aHHBIE  C bubmmoreka IIOK
LIWJIMHAPOM https://m.edsoo.ru/
58 IIpuknagneie  3amauu, CBSI3aHHBIE  C bu6nmnorexa LIOK
IJTHHIPOM https://m.edsoo.ru/
59 Cdepa u map
[Tepeceuenue cdepbl U Mapa ¢ MIOCKOCTHIO.
60 Kacanue mapa u cepsl minockocTsio. Bun u

n300paxKeHue mapa
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[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.

bub6nmoreka [IOK

61 Kacanue mapa u cdepbl iiockocTeio. Bug u https://m.edsoo.ru/
n300pakeHHE 1apa

62 YpaBIieHI/Ie cthepsrl. ITnomans chepsl u eé
yacTei

63 Cummerpus chepsl 1 mapa
Crepeomerpuueckue 3a/1auun Ha

64 JI0KA3aTeJIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC bubmuorexa [IOK
co cdepodl W mIApOM, TMOCTPOCHHUEM WX https://m.edsoo.ru/
CEYEHUH TIIOCKOCTHIO
CrepeomMeTrpuueckue 3aa4n Ha

65 JIOKA3aTEIIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC bubnnorexa [IOK
co cdepodi H IIapoM, IOCTPOCHHEM HX https://m.edsoo.ru/
CEUYEHHUM TIIOCKOCTHIO

66 [Tpuxnanueie 3a1auu, CBA3aHHbIE cO chepoi bubnnorexa [JOK
U [1apoM https://m.edsoo.ru/
[ToBTOpEeHME: OKPYKHOCTh Ha IUIOCKOCTH,

67 BBIUMCJICHHUSI B OKPYXXHOCTH, CTaHIapTHBIC
mogoous

68 Paznuunble kOMOWHAaIMKM TeN BpalieHUs WU bubmmoteka IIOK
MHOT'OI'PaHHHMKOB https://m.edsoo.ru/

69 3amaun mno Teme "Tena W TOBEPXHOCTH bubnnorexa [JOK
BparieHus" https://m.edsoo.ru/

70 3amaun mo Teme "Tema W TOBEPXHOCTH bubmuoreka [IOK
BpaueHus" https://m.edsoo.ru/

71 KonTponbHas pabota "Tena u moBepXHOCTH bubmmnoreka HOK
BpaieHus" https://m.edsoo.ru/

79 O0bém nunuaapa. Teopema 00 00BEME bubnmnoreka [JOK
PSMOTO IHJIMHAPA https://m.edsoo.ru/

73 Brruucnenne o0BEMOB Tenm C TMOMOIIBIO

onpenenénHoro uHrerpana. O0bEM KoHyca
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74

75

[Tnomanu GOKOBOI W MOJTHOW MOBEPXHOCTH
KOHyca

CrepeomeTpuueckue 3a7adu, CBS3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA

bubnmoreka [IOK
https://m.edsoo.ru/
bubnunorexa LIOK
https://m.edsoo.ru/

76

7

78

79

[Tpuknagaeie 3amauu mo teme "OO0bEMBI U
TJI0IA I TTOBEpXHOCTEH Tet"

O06BEéM mapa u mapoBoro cekropa. Teopema
00 o0véMe mapa. Ilmomans cdepsl.
CrepeoMeTpuueckue 3a1ayd, CBSA3aHHBIE C
BbIUMCIICHMEM OOBEMOB Iapa, MIApOBOTO
CErMEHTa U IIapOBOI'0 CEKTOpa

[Mpuknangaeie 3amaun mo Teme "OOBEMBI
Ten", CBA3aHHbIE ¢ O0O0BEMOM 1Imapa u
wiomanbio cepbl. COOTHOIICHUS MEXIY
IUIOMIA/IAIMU  TIOBEPXHOCTEH U  00bEMaMu

MOAOOHBIX TEN

ITonoOHBIE Tena B MIPOCTPAHCTBE.
3menenne o0béMa  mpu moa00uu.
CrepeomeTpuueckue 3a7add, CBS3aHHBIE C
BBIUHCIIEHHEM OOLEMOB Te€JI W IUIOLIAAEH
ITOBEPXHOCTEN

bubnunorexa LIOK
https://m.edsoo.ru/

bubnunoreka LIOK
https://m.edsoo.ru/

bubmmoteka IIOK
https://m.edsoo.ru/

80

81

82

83

KoHntponbHas pabota "ITnomagn
MOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"

JBuxenust mnpoctpancTtBa. OToOpakeHHUS.
JBuxenuss u paBeHcTBO (uryp. OOriue
CBOICTBA JBHKCHUIN

Bunpl nrkeHui: mapauiesbHBIN MEPEHOC,
[EHTpadbHas  CHUMMETPHS,  3epKallbHas
CUMMETPHS, TTOBOPOT BOKPYT MPSIMOI
[IpeobpazoBanus moxoowus. [Ipsimas u chepa
Olinepa

bu6nmorexa LIOK
https://m.edsoo.ru/

bu6nmnorexa LIOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

but6mmoreka [IOK
https://m.edsoo.ru/
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FCOMeTpI/ILIeCKI/Ie 3a1a4Yd Ha IPHUMCHCHUC

bubnmoreka [IOK

84 JIBYDKEHUS https://m.edsoo.ru/
85 KontponpHass ~ pabGora  "Bektoper B
npocTpaHcTBe"
O6o6matomee moBropeHue 11 moHATHI U
86 MeToJI0B Kypca reomerpun 10—11 knaccos, Bu6muoteka [JOK
cuctemaru3anus 3Hanui: "llapamieasHOCTh https://m.edsoo.ru/
MPSIMBIX U TJIOCKOCTEH B MpocTpaHcTBe"
Ob6o6maromee nosropenue 11 moHATHH H
87 MeTo0B Kypca reomerpun 10—11 kiaccos, bu6nmoreka LIOK
cucTteMatu3anus 3HaHuWi: "BekTophl B https://m.edsoo.ru/
npocTpaHcTBe"
O6oOmatomee moBropeHue 11 moHATHI U
88 MeToJI0B Kypca reomerpun 10—11 knaccos, Bu6motreka [JOK
cucTeMatu3anus 3HaHWi: "BekTopel B https://m.edsoo.ru/
npoctpaHcTae"”
O6oOmatomee moBropeHue 11 moHATHI U
89 MeToJI0B Kypca reomerpun 10—11 knaccos,
CHUCTeMaTU3aLUs 3HAHUM: "O6bem
MHOTOTrpaHHHKA"
O6oOmatomee moropeHue 11 moHsTHI U
90 MeToqI0B Kypca reomerpun 10-11 kmaccos,
CHUCTEeMaTU3alUs 3HAHUM: "O0BveMm
MHOTOTpaHHHKaA"
Ob6o6maromee noropeHre 11 moHATH U
91 MeToJI0B Kypca reomerpun 10—11 knaccos,
CUCTEeMaTH3aIIHs 3HAHUU: "Inomaau
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"
O6o06matomee moBropeHue 11 moHsTHI U
92 MeTOJ0B Kypca reomerpun 10—11 knaccos, bubmuorexa [IOK

cUCTEMAaTH3aIns 3HAHWH: "[Tmomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX TeT"

https://m.edsoo.ru/
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93

HtoroBast kKoHTpoJIbHAs paboTa

94

HtoroBasi KoHTpoJIbHAs paboTa

95

96

97

98

[ToBTOpEHME, 0000IICHIE U CHCTEMATH3AITUS
3HAHUH

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU
u e€ poilb B PAa3BUTUU COBPEMEHHBIX
MH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU
u e polib B pa3BUTHUM COBPEMEHHBIX
MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH
n €€ poJib B PAa3BUTUH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

bu6nmoreka [IOK
https://m.edsoo.ru/

bubmuoreka [{OK
https://m.edsoo.ru/

99

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH
n €€ poJib B Pa3BUTUH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH
U €€ poJib B DPa3BUTUHU COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

101

Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH
U €€ poJib B Pa3BUTUH COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

bubmmoteka IIOK
https://m.edsoo.ru/

102

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH
U €€ poJib B Pa3BUTUH COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

bubmmoreka IIOK
https://m.edsoo.ru/

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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MMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHA OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kox .

T PECRIT IIpoBepsiembie vaeIIMeTHLIe pe3yJbTaTbl OCBOEHHSI OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBaHus

pe3yJbTara

7 I'eomerpus

7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, IPSIMasi, INIOCKOCTh

79 [TprMEHSTh aKCMOMBI CTEPEOMETPUHU U CIICJCTBUS U3 HHUX IPH PEIICHUU
TEOMETPHUYCCKUX 3aa4

73 OnepupoBatb TMOHATHSMU: NAPAIENLHOCTE M NEPICHMKYISPHOCTD
HOPSIMBIX M IJIOCKOCTEH

74 KnaccuduimpoBaTs B3aMMHOE PaCIOIOKEHUE MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE
OnepupoBaTh NOHATUSMU: IBYTPAHHBIA YTOJI, TPAaHH JBYTPAHHOTO YTIIa,

7.5 peOpo IBYrpaHHOIO yriia, JIMHEHHBIM YroJ JIBYTPAaHHOTO YIIia, TpajycHas
Mepa JBYTpaHHOTO yria

76 OnepupoBaTh TMOHATHUSIMH: MHOTOTPAaHHHK, BLIHyKJILIﬁU U HEBBIMYKIIbINA
MHOTOTPaHHHUK, JIEMEHTHl MHOTOTPAHHHKA, TPABUWIBHBII MHOTOTPAHHUK

77 Pacrio3HaBath OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (TIHpaMuia, NpHU3Ma,
MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccudumnupoBat  MHOTOTpaHHHKH, BBIOMpas  OCHOBAHHS s

7.8 KJTaCCU(UKAINH (BBITYKIIBIC H HEBBITYKJIbIC MHOTOTDAHHHUKH, TIPABUIIHLHBIC
MHOTOTPaHHHKH, MPSMbIE U HAKJIOHHBIE MPU3MBI, NTapalieenune/bl)

79 OnepupoBatb MOHATHIMH: CeKyImas IUIOCKOCTb, CEUCHHE
MHOTOTPaHHUKOB

710 OOBSICHITH IPUHITUTIBI TIOCTPOSHUS CEYCHUI MHOTOTPaHHUKOB, UCITOJIB3YS
METO/I CICI0B
CTpouTh CEYeHHS MHOTOTPAHHHKOB METOJIOM CIICJIOB, BBIOJHATH

7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y
Pematp 3ajaun Ha HaXOXKJACHHE TCOMETPHUCCKHUX BEJIMUYWH 110 00pasiam
WIA aJITOPUTMaM, TPUMEHsSS HM3BECTHBIC AHATUTUYECKHE METOJIbI TPHU

7.12 pCIICHWH CTAaHJAPTHBIX MAaTEMaTHYeCKMX 3a7ad Ha BBIYHCIICHHE
paccTOSTHUN MEXAY NBYMs TOYKAMHU, OT TOYKH JO MPSMOM, OT TOYKUIO
TUTOCKOCTH, MEXTY CKPEIINBAIOIINMUCS TIPSIMBIMHU
Pemath 3ajaun Ha HaXOXKJACHHE TCOMETPHUSCKHUX BEIIMUWH 110 00pasiam
WIH QJITOPUTMaM, TPHUMEHSS HM3BECTHBIC AHATUTUYECKHE METOIbI TpHU

7.13 pEIIeHNN CTaHJAPTHBIX MAaTEMaTHYECKUX 3a7ad Ha BBIYHCICHHE YTJIOB
MEXYy CKPEIIUBAIOIIUMHUCA MPSIMBIMH, MEXKIY MPSIMON U IJIOCKOCTHIO,
MEX]Ty TUNTIOCKOCTSIMH, ABYT'PAHHBIX yIJIOB
Bbrauciasate 00bEMBI W IUIOIMIAAM TOBEPXHOCTEH MHOTOIPAHHUKOB

714 (mpusma, mupamMuaa) ¢ IpuMeHeHueM (pOpMyII, BEIYUCISITH COOTHOIIECHUS
MEXTY ILJIOIIAISAMHU TTOBEPXHOCTEH, 00BEMaMH ITOIO0HBIX
MHOTOTPaHHUKOB
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OnepupoBaTh MOHSATUSMHU: CUMMETpPHUS B IMPOCTPAHCTBE, LIEHTP, OCh U

715 IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (UTYPHI
W3BnekaTh, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax
[IpumensTe reomerpudeckre (pakTbl JUIsl pEIICHUS CTEPEOMETPHUECKUX
7.17 3aja4, MpPEeIoJiaralollliuX HECKOJIbKO IIaroB PpEeUIeHHs, €CIH YCIOBHUS
NpUMEHEHHS 33J]aHbl B IBHOH popme
718 [IpumenaTs npocTedMe NDPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUUECKHX 3a]1a4
719 [TpuBOIUTH MpUMEPHl MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U
KU3HH, PACIIO3HABATH NPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsTh MOTy4YeHHbIE 3HAHUS Ha MPAKTHUKE: aHAJIM3UPOBATh peajlbHbIe
CUTYallMX ¥ IPUMEHSTh U3yYCHHBIE TOHATHUS B IPOIIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu  CcQOpPMYIUPOBAHHOM  MPOOIEMBI,  MOAECTUPOBATH
7.20 peabHBIe CUTYallul Ha S3BIKE T'€OMETPUH, WCCIIEAOBATh MOCTPOSHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM F€OMETPUUECKHX MOHSITUH U TeopeM, armnapara
anreOpbl, pemarb MPaKTUYECKUE 3a/1a4M, CBS3aHHBIE C HAXOXKICHHEM
T€OMETPUUECKUX BEIMYUH
11 KJIACC
Kon v
TR IIpoBepsiembIe _MpPEIMETHBIE  Pe3yJILTATHI  OCBOGHHA  OCHOBHOI
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMH: WIMHAPUYECKAs TOBEPXHOCTh, 00pa3ylomme
6.1 WIMHAPUYECKON TOBEPXHOCTH, LWINHAP, KOHHYECKass IOBEPXHOCTb,
' oOpa3yromye  KOHMYECKOM  TOBEPXHOCTH, KOHYC, cQepuyeckas
HOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (LMIMHAP, KOHYC, cdepa U 1map)
6.3 OOBSICHATH CITOCOOBI TTOTyYEHUS Tell BpalleHus
6.4 KnaccudunumpoaTs B3auMHOE pacnoiokeHne chepbl U INIOCKOCTH
OnepupoBaTh NOHATUSMH: IIAPOBOM CErMEHT, OCHOBAHHME CErMEHTAa,
6.5 BBICOTAa CErMEHTa, IIApOBOW CJIOI, OCHOBaHHE IIAPOBOIO CJIOS, BBICOTA
IIapOBOTO CJIOSI, APOBOU CEKTOP
6.6 Beraucnare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH Ten  BpalleHwUs,
' reOMETPUUECKUX TeJl C MPUMEHEHUEM (HOopMyIT
OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHHUK, BIUCaHHBIA B chepy u
6.7 OIMCAHHBIN 0KO0JIO ceprl, chepa, BOUCAHHAS] B MHOTOTPAaHHHUK WUJTH TEJIO0
BpalleHus
6.8 BBIYHCIsATE COOTHOIICHUS MEXKTY TUIOIIASIMU MTOBEPXHOCTEH U 00hEMaMHU
) IMOOOOHBIX TEI
6.9 N3o6paxarh u3ydaemble QUIypbl OT PYKH U C NMPUMEHEHHEM IMPOCTHIX

4EpTEKHBIX HHCTPYMEHTOB
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6.10

BbImonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKHW M3 PUCYHKOB MPOCTHIX
00BbEMHBIX (uryp: BUA CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUEHUS Tell
BpalleHUs

6.11

W3Bnekatb, WHTEPNpPETHPOBaTH M NpeoOpa3oBbIBaTh HH(POpPMALMIO O
IPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (QHUrypax, NpPEACTABICHHYIO Ha
YEepTekax U PUCYHKaxX

6.12

[TpumeHsTh reomeTpuueckre (QakThl JUIsl PEUICHHUS CTEPEOMETPHUUECKHX
3a/1a4, IPEAINoaraloliuX HECKOJIBKO IIaroB PELIeHMs, €CIHM YCIIOBUS
MPUMEHEHHUS 3aJIaHbl B ABHOU (hopMme

6.13

OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOTHATE JIEHCTBUS CIIOKEHUST BEKTOPOB, BBIYUTAHHMS BEKTOPOB U
YMHOXEHHUS BEKTOpPAa HAa YHUCJIO, OOBSICHATh, KAKUMU CBOWCTBAMHU OHHU
o0JaaroT

6.15

6.16

[IpumensTh NpaBuiIO Napauieaenuneia Ipyu CI0KEHUN BEKTOPOB

OHGpI/IpOBaTI) IMOHATHUAMUA: JACKAPTOBbBI KOOPAWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOPA, PABCHCTBO BCKTOPOB, KOOPAHWHATBI BCKTOPA,
yroia MCKOY BCKTOpaMH, CKaJIIpHOC IMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPbI

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IPOU3ZBCACHHC BCKTOpA Ha YHUCIIO, YI'OJI
MCKAY BCKTOpaMu, CKAIIAPHOC NPOU3BCACHHUEC, pACKIAAbIBATE BEKTOP II0
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

BaﬂaBaTB IJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpANHAT

6.19

6.20

6.21

Pemate HpOCTCﬁH.IHC reoOMCTPHUYCCKUC 3a/1a4 Ha IPUMCHCHHUEC BEKTOPHO-
KOOpAWHATHOTO METOJAa

Pemate 3aga4yyd Ha J0Ka3aTCJIbCTBO MAaTCMATHYCCKHX OTHOIIICHUH U
HaXO0XIACHUEC T'COMETPUICCKUX BCIIWYHUH I10 06pasuaM WM aJirOpUTMaM,
MMPUMCHAA HN3BCCTHBIC MCETOABI pu pCHICHUN CTAaHAApTHBIX
MaTeMaTHYCCKUX 3a1a4

[IpuMeHATs mpocTEeHIMEe MNPOTPaMMHBIE CpPEICTBA M DIJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a]1a4

6.22

6.23

HpI/IBO,Z[I/ITB MMPUMCPLI MATCMATHYCCKUX SaKOHOMCpHOCTeﬁ B IIpUPOJAC U
JKU3HHU, paCliO3HABATh POABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[IprMeHsATh MONyYEHHBIC 3HAHUS HA MPAKTUKE: aHATU3UPOBATH PEAIbHbIE
CUTYallUU U IPUMEHSATh U3YUYECHHBIE MIOHATHUS B IIPOLIECCE TOMCKA PELLICHUS
MaTeMaTh4eckun  cHOpMyIUpOBAaHHOW  MPOOJIEMBbI,  MOJACIUPOBATH
peanbHbIE CUTYallMM Ha S3bIKE T€OMETPHUM, UCCIEAOBATh IMOCTPOEHHBIE
MOJIEJH C UCIIOJIBb30BAHUEM F€OMETPUUYECKUX ITOHATHI U TEOPEM, armapara
anreOphl, pemaTh MPAKTUYECKUE 3a/ladM, CBA3aHHBIE C HAXOXJICHHUEM
F€OMETPUUYECKUX BEITUYNH

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

‘ 7 ‘ I'eomerpus
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7.1

OcHoBHbIE TOHATHA cTepeoMeTpun. Touka, mpsMas, MIOCKOCTb, IMPOCTPAHCTBO.
[TonsiTHE 006 aKCHOMATUYECKOM IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH
U CII/ICTBUS U3 HUX

7.2

7.3

B3anMHOe pacnonoxxeHue  HOpsAMBIX B IIPOCTPAHCTBE:  IE€pPECEKArOLIUECH,
MapajuiedbHble M CKpeuuBaromuecss npsmele. [lapamnenpsHOCTh NOpAMBIX U
IJIOCKOCTENl B NIPOCTPAHCTBE: MapajlUieJbHbIE NpsIMble B  MPOCTPAHCTBE,
MApAJUIENBHOCTh TPEX MPSIMBIX, NAPALICIBHOCTb NPSAMOW M IUJIOCKOCTH. YTJIBIC
COHANPABJICHHBIMA CTOPOHAaMH, YIroJl MEXAYy MNpSIMbIMH B IIPOCTPAHCTBE.
[TapannenpbHOCTh MJIOCKOCTEN: MapajuIebHbIE INIOCKOCTH, CBOMCTBA MapaJUICIIbHBIX
wiockocteil. [IpocTeiinue mpocTpancTBeHHbIE (UTYPBI Ha IJIOCKOCTU: TETPadIp, KYO,
napajuleenuIe]], IOCTPOCHUE CEUCHUN

[lepneHUKyIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPIEHAMKYJSAPHBIE IpSMBIE B
IIPOCTPAHCTBE, NIPSIMbIE NTAPAJUIEIbHBIE U NIEPIICHIUKYIISIPHBIE K IUIOCKOCTH, IPU3HAK
MIEPIEHIUKYISIPHOCTH MIPSIMOM U IIJIOCKOCTH, TEOPEMA O IPSIMOMN NEPIEHANKYIIAPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEKAY IPSIMOU U INIOCKOCTBIO, ABYIPAHHBIN
YTOJ1, JMHENHBIN yroJl ABYrpaHHOro yria. [lepneHiuKymsap 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH J0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TNIOCKOCTH, IPOEKIUs (GUTYphI HA
IJIOCKOCTB. [IepreHInKyIIpHOCTD INIOCKOCTEN: IPU3HAK IIEPIIEHAUKYIISIPHOCTH JBYX
mockocTeil. Teopema 0 TpEX neprneHauKyIsIpax

7.4

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHMKA, BBIIYKIIBIE H
HEBBIMYKJIbIE MHOTIOI'DAaHHUKM, pa3BEPTKAa MHoOrorpaHHuka. Ilpusma: n-yrosnbHas
pU3Ma, TPaHU M OCHOBAHMS MPU3MBI, NpsMas W HAKJIOHHas NMPHU3MbI, OOKOBas U
TI0JIHAsl OBEPXHOCTh NMpu3MblL. [lapannenenunen, npsMOYroJibHbIN Mapajienenunes
u ero cpoiictea. Ilupamuna: N-yroiapHas nupamuzia, rpaHd ¥ OCHOBaHUE NUPAMUIBI,
OO0KOBas U MOJHAsl MOBEPXHOCTh MUPAMU[bl, MPAaBUIIbHAS M yCeU€HHas MUpaMuia.
OneMeHTbl TpuU3Mbl W NUpaMmuiabl. [IpaBuUiIbHBIE MHOTOTPaHHMKHU: IIOHSATHE
MIPaBWJIBHOIO MHOTOTpaHHMKA, MpaBWJIbHAs MpU3Ma U TpaBWIbHAs NHpaMuja,
NpaBUJIbHAS TPEYTroJibHAs MUpaMHJIa U MPaBUIBHBINA TeTpasap, KyO. [Ipencrasnenue
O MpaBWIbHBIX MHOTOTPaHHUKAaX: OKTa3Jp, AoAEKa’p U ukocayapyrue CedeHus
IIPU3MBbl ¥ TUPAMHUIBI

7.5

7.6

7.7

CumMMeTpusl B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, MIPSIMOM, TNIOCKOCTH.
OneMeHTbl CUMMETpUM B IHMpaMujax, HapajuleleNuNenax, MpaBHIbHBIX
MHOT'OTPaHHUKAX

Boruncnenne »1eMEHTOB MHOTOIPAaHHUKOB: pE&Opa, auaroHanu, yriel. [lmomanb
OOKOBOW TIOBEPXHOCTH U TIOJHOW TOBEPXHOCTH MPSAMON MPHU3MBI, IUIONIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMON Ipu3Mbl. [lnomans 60xoBoi
MIOBEPXHOCTH UM TIOBEPXHOCTH TNPAaBUIBHOW IHUpaMHIbl, TEOpEMa O IUIOIIAIN
yceu€HHoi nupamuabl. [lonstue 06 06béme. O6bEM MUpPaMUIbL, TPU3MBI

[Tono6uble Tena B mpocTpancTBe. COOTHOIIEHUS MEXAY MJIOIIAAsIMU TOBEPXHOCTEH,
00bEMaMH MOI00HBIX TeT

11 KUIIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COJePKAHUS
I'eomeTpus

6.1

[{mmHApHYecKas MOBEPXHOCTh, 00pa3yoIHe MINHAPUICCKON MOBEPXHOCTH, OCh
[WIMHAPUYECKON MOBepXHOCTU. LlunmHap: ocHOBaHUS M OOKOBas MOBEPXHOCTb,
o0pa3syromas 1 0Ch, TUIONIaAh OOKOBOW U MOJTHOW MTOBEPXHOCTH
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Konunueckass moBepxHOCTh, 0Opasyrolue KOHHMYECKOH MOBEPXHOCTHU, OChb U
6.2 BEpIIIMHA KOHUYECKOU moBepxHOCTH. KOHyC: OCHOBaHME U BEpIIMHA, 00pa3yromias
' 1 OCh, TUIOIIA/Ib OOKOBOM M IMOJTHOM TOBEPXHOCTH. Y CEUYEHHBIN KOHYC: 00pa3yroIIue
U BBICOTA, OCHOBAHUS U OOKOBasi TOBEPXHOCTh

Cdepa u map: neHtp, paguyc, 1uamMmerTp, IJIoNaas TOBEpXHOCTH chepsl. Bzaumuoe

6.3 pacroyio’keHre cdepbl U INIOCKOCTH, KacaTelabHas IUIOCKOCTh K cdepe, MIomaib
cepsl

6.4 N300paxeHue Ten BpalleH!s Ha IUIOCKOCTH. Pa3BépTka nuiauHApa U KOHyca

65 KomOuHauuu Ten BpalleHWss U MHOTOIPaHHUKOB. MHOTOrpaHHHMK, ONMCAHHBIN

oKoJ10 cepsl, chepa, BliMcaHHAsE B MHOTOTPAHHUK, UJTU TEJIO BpAIICHUS

[Tonsitue 06 00bEMe. OCHOBHBIC CBOMCTBA 00BEMOB Tenl. Teopema 00 o0BEME
6.6 NPSMOYTOJIBHOTO TTapauieNienuIea u ciaeacTBus u3 He€. O0bEM IUIMHIPA, KOHYCA.
O0béM 1mapa U mIomaab cepol

6.7 [Tomobupie Tema B mpocTpaHcTBe. COOTHOHMICHHS  MEXAY  IUIOIAISIMU
' MOBEpXHOCTEH, 00bEMaMU MOJTOOHBIX TN

6.8 CedeHus mwiuHApa (HapajielibHO W HEPHEHIUKYISIPHO OCH), CEYCHMs KOHyca
' (mapaienbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILINHY), CEUEHUs 11apa

BCKTOp Ha INIOCKOCTU W B HNPOCTPAaHCTBC. CrnoxeHrue M BBIYMTAHHUE BCKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BektopaM. IIpaBuno mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX €
MPUMEHEHHUEM IIPABUII ACUCTBUI C BEKTOpaMU

[TpsimoyronbHass cucreMa KOOpAMHAT B NpOCTpaHCTBE. KoopaumHaTel BEKTOpa.
6.10 [Tpocteiiimve 3amaun B KOOpAMHATAaX. YTOJN MexAy BekTopamu. CkaisipHOe
IIPOU3BENICHNE BEKTOPOB. BbIUKMCIIEHNE YITIOB MEXKIY NPSIMBIMU M IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METO/1 TPU PEIIEHUU T€OMETPUUYECKUX 3a/1a4

IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUSA OCHOBHOH OBPA3OBATEJIbHOW IMPOIPAMMBI CPEJHEIO
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHHA K NMPEAMETHBIM pPe3yJbTaTAM OCBOCHHA
NPOBEPsiecMOr0  OCHOBHOW  00pa3oBaTe/lbHOH INPOrpamMMbl  CpeiHero  o0Iero
TpeOoBaHus o0pa3oBaHusi

Brnajgenne MeTomaMu J0Ka3aTeNIbCTB, AJITOPUTMAMH pEIICHHS 3ajad;
yMeHre (GOpMyIUPOBATh M ONEPUPOBATH TMOHITHUSIMH: OIpEACIICHUE,
aKCMOMa, TeopeMa, CIIEJICTBHE, CBOICTBO, MpPH3HAK, IOKA3aTeIbCTBO,
pPaBHOCUIIbHBIE (DOPMYIUPOBKHU; TIPUMEHATh UX; YMEHHE (DOPMYIUPOBATH
o0paTHOE U HPOTUBOMOJIOXKHOE YTBEPXKIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HKCIONb30BaTh METOJ MaTeMaTUYeCKOW WHAYKIIUU;
MMPOBOAWUTE JOKA3aTCIIBHBIC PACCYXIACHUA IIpU PCIICHHUM 3aj/1ad4,

1 OIICHUBATh  JIOTHUECKYI0 TMPaBUIBHOCTh  PACCYXKACHHI;, yMEHHE
OTIEPHPOBATH MOHATUSIMH: MHOXXECTBO, MOJIMHOXECTBO, OTICpAIlMHA HaJI
MHOXCCTBAMH; YMCHHC HUCIIOJIB30BaTh TCOpGTHKO-MHO)KGCTBCHHBIﬁ
ammapar JJisi OMCaHHs PEabHBIX MPOIIECCOB U SBJICHUN U IIPU PEIICHUH
3aJa4, B TOM YHCIE€ M3 JPYTUX Y4YeOHBIX MPEIMETOB; yMEHHE
OTIEpUPOBAThH MOHATUAMHU: Tpad, CBA3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh M ONHUCHIBATh Tpadbl pPasInYHBIMU
croco0aMu; UCTIOIB30BaTh rpadbl MPU PEIICHUH 3aa4
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YMeHue onepupoBaTh MOHATUSAMH: HaTypallbHOE YMCIO, LIEJI0€ YHCIIO,
CTENEHb C LEIbIM [10Ka3aTeleM, KOPEHb HaTYpaJlbHOM CTEIIEHH, CTEIIEHb
C palMOHAIBHBIM  IOKa3aTeleM, CTENeHb C  JIeHCTBUTENbHBIM
IoKa3zaTejneM, Jiorapu(M 4ucia, CHHYC, KOCHHYC M  TaHIEHC
IPOM3BOJILHOIO 4YMCJA, OCTAaTOK I10 MOAYJIO, PallMOHAIBHOE YHUCIIO,
UPpPALMOHATIBHOE  YHMCJIO,  MHOXXECTBA  HATypaJlbHbIX,  LENbIX,
pallMOHATIBHBIX, JEHUCTBUTENBHBIX YHCEN; YMEHHME MCIIOJIb30BaTh
NpPU3HAKH JIEIIMMOCTH, HAUMEHBIIUI OOIIMI JeIuTeNh U HAauMEHbIIee
o01iee kpaTHOe, anroput™M EBKimzaa npu perieHuu 3ajad; 3HaKOMCTBO €
pa3IMYHBIMM  MO3MLMOHHBIMH  CUCTEMAMM  CUHUCIICHUS;  YMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUH M NpeoOpa3oBaHUs BBIPAXKEHUH CO
CTETeHsIMU U JiorapudmMamu, mpeoOpa3oBaHus JpOOHO-pAIIMOHATBEHBIX
BBIPQ)KEHUI; YMEHHME ONEpUpPOBATH HMOHATHSAMM: IOCIEI0BATEIbHOCTD,
apu@meTnyeckas porpeccusi, FfeoOMeTpuieckas porpeccus, 0eCKOHEUHO
yObIBaloIasi  reoMeTpuueckass  Iporpeccus; yMEHHE  3a]laBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX POPMYIL;
YMEHHUE ONepUpPOBaTh MOHATHUAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMIUIEKCHBIC YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4YHcia, popma
3allUCH KOMIUIEKCHBIX 4ucell (reoMeTpudeckas, TPUrOHOMETpUYecKas U
anreOpanyeckas); yMeThb NPOU3BOAMTH apU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMU; TNPUBOJUTH IMPUMEPHl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHUSAMHU: MaTpuua 2x2 m 3x3,
OINPEAEIUTEND MAaTPULIbl, TEOMETPUUECKUM CMBICII ONPEACIUTEIS

YMeHue oInepupoBaTh NOHATHUSAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
MOKa3aTelbHblE, CTENEHHbIE, Jorapu(mMuueckue, TPUTOHOMETPHUUECKHE
YpaBHEHUs W HEPABCHCTBA, WX CUCTEMBbI; YMEHHE OIEPUPOBATH
MOHSATUSMHU: TOXIECTBO, TOXKICCTBEHHOE NpeoOpa3oBaHUe, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUNM UM HEPABEHCTB, PaBHOCUIbHOCTb
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peniarb YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBIO PaA3IUYHBIX NPUEMOB; pPEIIATH
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMblI C IMapaMCTpOM; IMPUMCHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUI PELICHUS MATEMaTHYECKUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKIUS, YETHOCTh (YHKIUH,
HNEPUOJIUYHOCTh (YHKIIMH, OTPAaHMYEHHOCTb (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (YHKIIMU, HauOOJIbllIee U HaUMEHbIIIee 3HAYCHUS
(GyHKLIMU Ha IPOMEXYTKE, HeIIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIMY, TiepBasi U BTOpasi MPou3BoHAs (QYHKIMH, TE€OMETPUUECKUNA U
¢u3nueckuif CMBIC TPOM3BOJIHON, IepBooOpa3Has, ONpeneTEHHbINH
MHTETpall; YMEHHE HaXOAUTh AaCUMITOTHI rpaduka (QyHKIHH;, YMEHHE
BBIUNCIIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIMN (PYHKIMHA, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKLIMY; YMEHHME HaXOJIUTh MPOU3BOJIHBIE AIIEMEHTAPHBIX (YHKIUH;
YMEHHUE HCII0JIb30BaTh IPOU3BOJHYIO M MCCIENOBaHUSA (YHKIHH,
HAXOJUTh HauOOJbIINE W HAMMEHbIIWE 3HAueHUs (DYHKIHI; CTPOUTH
rpaMKi MHOTOWIEHOB C HCIOJIb30BAHUEM allapara MaTeMaTH4eCKOro
aHaIM3a; INPUMEHATh NPOU3BOAHYIO MJIs HAXOXKICHUS HaWIydIlero
peIIeHUs B NPHUKIAJHBIX, B TOM 4YHCIE COLHUAJIBHO-DKOHOMUYECKHX H
buznyecKuX 3aa4ax; HAXOAUTH TUIOMIAIN U 00BEMBI (PUTYp C TTOMOIIBIO
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MHTErpaja; MpUBOIUTH MPUMEPHl MATEMAaTHUYECKOTO MOJEIHPOBAHUSA C
noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOOpaTHas
GyHKIMA, KOMOO3UIMs (YHKIUHA, JTUHEeHHas (YHKIUS, KBaJpaTHYHAs
byHKuus, paloHaIbHas byHKIHA, CTETEHHAs byHKIHA,
TPUTOHOMETpUYECKHE  (QYHKIHMH, OOpaTHbIE TPUTOHOMETPUUYECKUE
¢yHkuuu, mokaszarenpHas H Jorapupmuueckas (yHKIHH; yMEHHUE
CTpOUTHh TpaduKu HM3Y4CHHBIX (DYHKIUI, BBIIONHATH HpPeoOpa3zoBaHUS
rpaduKoB PYHKIUH, UCIIOIB30BATh IPpaUKH IS U3yUSHUS MIPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX Y4EOHBIX MPEIMETOB M
3a[a4 U3 pealbHOM )KU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCUMOCTH MEXTY
BEJINYMHAMU; UCTIOJIB30BATh CBOMCTBA M Tpaduku QyHKIUI A5 pereHus
yYpaBHEHMIA, HEpPaBEHCTB M 3aJad C IMapaMeTpaMu; H300paxarbh Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHHUI YpaBHEHHUH, HEPAaBEHCTB
U HX CHCTEM

YMeHue pemiath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM U YaCTH, HA JIBUXKEHUE, paboTy, CTOUMOCTh TOBApPOB U
YCIIyT, HAJIOTH, 33[]a4d U3 00JIaCTH YIPaBIICHUS JINYHBIMHA U CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U MX
CHCTEMBI 10 YCJIOBUIO 3a/1ayM, MCCJIEIO0BATh IOIY4YEHHOE pELICHUE U
OLIEHUBATh MPaBJONOJO0HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peasbHblE CUTyallUM Ha $I3bIKE MATEMAaTHUKH; COCTAaBIISITh BBIPAYKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBl 110 YCIOBHIO 3aJauH,
UCCIIEI0OBaTh IOCTPOCHHBIE MOJIEJIIM C HUCIOJNBb30BAaHUEM ammapara
anreOpbl, HHTEPIIPETUPOBATh MOJYYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: cpefHee apudmeTnyeckoe, MeIMaHa,
HanOoJIbIlIee M HAUMEHbIIIEE 3HAUEHUS, pa3Max, TUCTIEPCHs, CTAHIaPTHOE
OTKJIOHEHHE YUCIOBOTO Ha0Opa; yMEHHE U3BIEKaTh, HHTEPIPETUPOBATH
uH(opMaIrio, TPEJACTABICHHYIO B TA0IMIIaX, HA TUarpaMmax, rpadukax,
OTPa)KaroIYI0 CBOKWCTBA peabHbIX MPOLIECCOB U SIBJICHUI; IPEICTABIIATh
MHpOpMalLlMI0O C TOMOUIbIO TaONMIl M JAMarpaMM; HCCIeA0BaTh
CTaTHUCTUYECKUE JTaHHBIC, B TOM 4YHCIIe C MPUMEHEHHEM TpadudecKux
METO/IOB M DJIEKTPOHHBIX CPEJICTB; Tpa(hMueCcKH UCCIIET0BATh COBMECTHBIC
HAOMIO/IEHUsT C TIOMOIIBI0 JUarpaMM pacCeMBaHUS W JMHEHHOM
perpeccuu

YMeHue onepupoBaTh MOHATUSAMM: CIYyYalHBIM OIBIT U CIy4allHOE
COOBITHE, BEPOSATHOCTh CIYYaHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIOJB30BaHHWEM TpadUUYecCKUX METOJIOB; MPUMEHSTH
(GOpMYJIBI CITOKEHHUS U YMHOXEHHUS BEPOSTHOCTEH, (POpMYyITy IOJTHOU
BepoATHOCTH, (hopmyny bepHymin, koMOMHATOpHBIE (GaKThI U (HOPMYITHL;
OIICHUBATh BEPOSITHOCTH pEaIbHBIX COOBITHH; yMEHHE OINEpPUPOBATH
MOHATUSAMHU: CIlydailHas BEJIMYMHA, PACIpEICICHUE BEPOATHOCTEM,
MaTeMaTU4YECKOE OKHMIAHUE, TUCIEPCHUS] M CTAaHJIAPTHOE OTKIOHECHHE
CIy4aifHOH BeNWYMHBI, (YHKIMH paCHpENeNeHUs U IUJIOTHOCTH
PaBHOMEPHOTO, IMOKAa3aTeJIbHOTO M HOPMAaJIbHOIO PACHpPEACIICHUN;
YMEHHE UCIOJIb30BaTh CBOMCTBA HW3YYCHHBIX paCIpelesieHUu IS
pelieHusl 3a7a4; 3HAKOMCTBO C TOHSTHSIMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOUYHBIX HCCICIOBAHUMN; YMEHHE NPUBOIUTH MPUMEPHI
MIPOSIBJIICHUST 3aKOHA OOJBINMX YHCEN B MPUPOJHBIX U OOIIECTBEHHBIX
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SBJICHUSX; YMEHUE ONEPUPOBATH MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHCII0O COYETAHWIA, YHUCIIO TEPeCcTaHOBOK, OmHOM HbIOTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCYXACHUS ISl pEILIeHUs 3a/1a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHIA; COCTaBJISITh
BEPOATHOCTHYIO MOJI€Ib M MHTEPIPETUPOBATH NOJTYyYEHHBINA Pe3yabTaT

YMeHue omnepupoBaTh TMOHATUSMHU: TOYKa, MpsiMasi, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JydY, BEIMYMHA yIrjia, IUIOCKMM yroi,
JIBYTPaHHBIA Yroj, TPEXTPAaHHBIM Yroy, CKpeIIMBAIOIIMecs MpsMbIE,
[apaJuIeIbHOCTDh U MEPHEHAUKYIISIPHOCTD MPSAMBIX M IIOCKOCTEH, yroiu
MEXY MPSMBIMH, YroJl MEXKIY HPSIMON M IJIOCKOCTBIO, YIOJ MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU J0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMHU, PACCTOSIHHE MEXAY TUIOCKOCTSIMHU; YMEHHE HCIIOJIb30BATh MPH
peleHnn 3a7ad M3y4eHHbIC (aKThl U TEOPEMBI TUIAHUMETPHH; yMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIErO0 MHUpPA; CTPOUTH
MaTeMaTUYeCKUe MOJEIU C IOMOIIBI0 T€OMETPUUYECKUX IOHATUH U
BEJIMYMH, PelIaTh CBSI3aHHBIE C HUMH MPAKTUYECKUE 331a4U

10

YMeHue onepupoBaTh MOHATUAMU: IJIOUIA]b (GUIYpsl, 00BEM (UTYDBI,
MHOTOTPaHHUK, MPaBHWJIbHBIII MHOTOTPaHHUK, CEYEHUE MHOIOTPAHHHUKA,
KyO, mapamienenune], NOpusMa, nupamuaa, (urypa u IMOBEpXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIomanb
HOBEPXHOCTH MUPAMUIbBI, MPU3MBI, KOHYCa, LMIUHIApA, 00BEM Kyoa,
IPSIMOYTOJIBHOTO Mapajlielenunena, MUupamMuabl, MPU3Mbl, LHWIMHIPA,
KOHYyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa M LWIMHIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IUINHIPA, KOHYCa; YMEHHE CTPOUTh CEeueHHe
MHOTOTpaHHHKa, U300pakaTh MHOTOTPaHHUKH, (QUTYpbl U MOBEPXHOCTH
BpAILIEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO MIEKTPOHHBIX CPENICTB;
YMEHHE MPUMEHSTh CBOICTBA Fr€OMETPUUECKUX (UTYpP, CAMOCTOSITEILHO
(bopMynHUpoBaTh ONpeAEIeHHUs U3y4aeMbIX (Uryp, BbIIBUTaTh THIOTE3bI
0 CBOMWCTBax U IpHU3HAKaX reOMETPUYECKUX (PUryp, 0OOCHOBBIBATH WU
onpoBepraTb MX; yMEHHE MPOBOAMUTH Kiaccupukanuo ¢Guryp mno
Pa3IUYHBIM TPU3HAKAM, BBIIOJHATE HEOOXOJUMBIE JOMOJHUTEIbHBIE
IIOCTPOEHHUS

11

YMeHue omnepupoBaTh IOHSATUSMHU: JBHJKEHHE B TPOCTPAHCTRBE,
napajuIeNbHBIA TTEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue MOA00MS, MOM00HBIE (GUTYPBI, YMEHHE
pacro3HaBaTh paBHbIC U MOAOOHBIE (UTYpPHI, B TOM YHUCIE B MPUPO/IE,
UCKYCCTBE, apXHUTEKType; HCIIOIH30BATh T'€OMETPHYECKUE OTHOIICHHS
MIPH PEIIeHUH 3a/1a4; HaXOUTh TEOMETPUUYECKUE BETHUNHBI (JTHHA, YTOJI,
ioniaib, 00bEM) MU pelIeHUH 3a/1a4 U3 APYTUX yUeOHBIX IPEIMETOB U
U3 pealbHOM XKU3HU; YMEHHE BBIYUCIATH T'€OMETPUUYECKHE BEIMYUHBI
(MHA, yrouI, TUIOIAAb, OOBEM, IIOMIAJh TOBEPXHOCTH), HCIIONB3YS
U3YyYeHHbIE (OPMYJIBI U METOJBI, B TOM YHCIE: TUIOMIAh MOBEPXHOCTH
MUPaMHJIbI, TIPU3MBI, KOHYCA, IWIMHIIPA, TUIOmaas cdeprl; 00bEM Kyoa,
NOPSIMOYTOBHOTO TapaJljieNieNuIea, MUPaMUIbl, TPU3MBI, TWIHHIPA,
KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIEHHE 00bEMOB MOJOOHBIX (HUTYDP

12

YMeHue onepupoBaTh MOHIATHIMH: IPAMOYTOJbHAs CUCTEMa KOOPIMHAT,
BEKTOP, KOOPJAUHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BE/ICHHE BEKTOpa HAa YHCIIO, PA3JIOKEHHE BEKTOpa Io 0Oas3ucy,
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CKaJIsIpHOE TPOM3BEACHHE, BEKTOPHOE IPOU3BEACHUE, YIrOJd MEXAY
BEKTOpAaMU; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pEelIeHHs TeOMETPUYECKHX 3aJad M 3aJad JAPYTux Yy4eOHbIX
MIPEMETOB

YMmenue BbIOMpATh TMOAXOMAIIMNA METOA MU peIlIeHUs 3a/1a4H;
IIOHVMMAaHHAE 3HAYUMOCTH MATEMaTUKH B M3YyYEHUU IPUPOJHBIX U
OOLIECTBEHHBIX IPOLIECCOB M  SIBJICHUN; yMEHHE paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMEHHUE IPUBOJMTH
IpUMEPBl  MAaTEMaTU4YECKUX OTKPBITUA POCCUHMCKOW M MHUPOBOU
MaTEeMaTHYECKON HAYKU

INIEPEYEHb DJJIEMEHTOB COIEPKAHUA, IIPOBEPAEMbBIX HA EID9 IIO

MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 Yucna u BIYMCICHUS

11 HatypanbHble u nensle yncia. Ilpu3Haku AeIMMOCTH LENbIX Yucel

19 Pammonansueie  uymcna. OOBIKHOBEHHBIE W JECATUYHBIC JPOOH, IPOLEHTEHI,
OeCKOHEeUHbIe IEPUOUUECKUE IpodH

13 Apudmernueckuit KOpeHb HaTypanbHOH creneHu. JlefcTBUs ¢ apupMeTHIECKUMHU
KOPHSIMH HAaTypaJIbHOW CTETIEHU

14 Crenenp ¢ menbiM mokazateneM. CTemeHb C palMOHAIBHBIM ITOKAa3aTeJIeM.
CaolicTBa cTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpPAIbHBIC JTIOTaPH(PMBI
JlelicTBUTenbHbIE uucia. ApupMeTHyeckHe Omepaluu ¢ JAeHCTBUTEIbHBIMU

1.7 grcaamu. [IpuOmmkEéHHBIE BBIYHMCICHUS, TNpaBWIA OKPYTJICHHS, NPUKHIKA |
OLIEHKA Pe3yJIbTaTa BEIUUCIICHUI

1.8 [TpeoOpa3oBaHue BbIpaXKeHUN

1.9 KomiiekcHele yncna

2 YpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie U 1pOOHO-pAIOHANIbHBIE YPAaBHEHUS

2.2 WppainmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 [TokazarenbHble U IorapupMUUYECKIE YPaBHEHUS

2.5 Lensie u 1poOHO-paAIIMOHATIEHBIE HEPABEHCTBA

2.6 WppatmonanbHble HEpaBeHCTBA

2.7 [TokazarenbHble U IorapupMUUECKIE HEPAaBEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucreMpl U COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMu

2.11 Matpuiia cucTeMbl JIMHENHBIX ypaBHEHUH. OnpeaeanTeslb MaTPUILIbI

3 OyHKIUH U TpaPUKH
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OyHK1usA, crnocodsl 3amanus GyHkuun. ['paduk GyHkiuu. BzaumHo oOpaTHbIE

3.1 ) .
¢ynkuuu. Yérneie u Heu€éTHbIe GyHKIMU. [lepuoanueckue GpyHKINHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkuuu. Hymu QyHKImm.

39 IIpomexxyTkn  3HAKONOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (YHKLUH.
Maxkcumymbl 1 MHUHUMYMbI (QyHKIuH. Hambosblee W HauMeHbIIee 3HauCHHE
(GYHKLIMHU Ha IPOMEXYTKE

33 CreneHHass (QyHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-OW CTEIIEHH

3.4 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduKu

3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIHNU, X CBOMNCTBA U TpaduKH

36 Touku paspbiBa. AcumnTorel rpaduxoB ¢yHknuii. CpoiicTBa (PyHKUMIA,
HETPEPHIBHBIX HA OTPE3Ke

3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmMyia CI0KHBIX TPOIIEHTOB

4 Hauana maTemMaTiaeckoro aHaimsa

4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKIUN
[IpumeHeHre TPOU3BOMHOW K HCCIEAOBAHUIO (YHKIMH HAa MOHOTOHHOCTH H

4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HaMMEeHbIIEro 3HaueHUs! PyHKLUU Ha
OTpe3Ke

4.3 [TepBooOpasnas. MuaTerpan

5 MHoxecTBa 1 JIOTHKa

5.1 MHo3xecTBO, Oniepaluy HaJl MHOKecTBaMu. Jlnarpammel Oitsiepa — BenHa

5.2 Jloruka

6 BeposiTHOCTB M cTaTUCTHKA

6.1 OnucarenpHasi CTATUCTUKA

6.2 BepositHOCTB

6.3 KombunaTtopuka

7 I'eomerpus

7.1 @urypsl Ha MIOCKOCTH

7.2 [IpsiMbIe U TITOCKOCTH B ITPOCTPAHCTBE

7.3 MHororpanHuKu

7.4 Tena 1 MOBEPXHOCTH BpAIlCHHUS

7.5 KoopauHaTsl 1 BEKTOPBI
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
1.Maremaruka: aredpa 1 Hadaja MaTeMaTH4eckoro anainusa, M 34 reometpusi. ['eomerpus. 10-
11 xmaccer: yweb. mns oOmeoOpa3oBar. opraHm3anuii: 0a30BbIi W yrayOnEHHBIN
ypoBaH/JI.C.ATanacsix u ap. — 8 —e u3a. — M.: [Ipocsemenne, 2020. — 287 ¢
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1. Anekceepa E. E. UaTepakTuBHBIC 1a00paTOPHO-TIPAKTHYECKHUE PAOOTHI. YUeOHBIN MpeaMeT
«Matemaruka». YrayOneHHslid ypoBenb, 10—11 kiaccel: MeTOIMYECKHE PEKOMEHAALUHU IS
yuureneli / E. E. AnekceeBa. — M.: ®I'bHY
2. E. E. AnekceeBa, E. B. bynko u np.; nmox pen. JI. O. Pocnosoit. M.: ®T'BHY «MucTutyT
cTpateruu pas3BuTHs oOpaszoBanms», 2022. — 143 c. — [DnekrtponHbiii pecypc]. — URL:
https://edsoo.ru/Matematika_uglublennij_uroven_Realizaciya_trebovanij_FGOS _
osnovnogo_obschego_obrazovaniya_Metodicheskoe posobie _dlya_uchitelya.ht m
3. Pocnosa JI. O. Anekceesa E. E., Bytiko E. B., Kapamosa U. 1. Maremaruka (yrimyOneHHBIN
ypoBeHb). Peanuzarus tpedoBanuiit ®I'OC ocHOBHOTO 001Iero 00pa3oBaHUs: METOAMYECKOE
nocobue mns yuurens / JI. O. PocnoBa,«MHCTHTYT cTparterun pa3BuTus oOpazoBanus PAOy,
2023
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCblI CETU UHTEPHET

1. POII https://resh.edu.ru/

2. Uudoypoxk.uer https://videouroki.net/?login

3.XpaHwuine eAUHON KOJUIEKIMH HU(PPOBBIX 00pa30BaTENbHBIX PECypCOB, T MpeICTaBJeH

HIMPOKUI BEIOOP ANIEKTPOHHBIX nocobwmii http://school-collection.edu.ru

4.®enepanbHas cucTeMa HH(POPMAIMOHHO-00Pa30BaTEIbHBIX pecypcoB (MH(OPMALIMOHHBIN

nopran)http://wmolow.edu.ru

5. IToaroroBka k 3x3amenam https://math-ege.sdamgia.ru

6. Odunmaneueiii caiit EI'D http://www.ege.edu.ru/
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