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HOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma ydeOHOTO Kypca «['eomeTpus» yriayOoaEHHOTO YpPOBHS
s oOywaromuxes 10— 11 kmaccoB pazpaboraHa Ha ocHoBe DenepaibHOrO
roCyIapCTBEHHOT0 00pa30BaTENIbHOIO CTaHAapTa CPEJAHEro OOIIEero 00pa3oBaHus,
C y4éTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEeMaTUYECKOMY 00pa30BaHUI0, U TPAULUNA POCCUIICKOTO 00pa30BaHus, a TaKKe
Ha OCHOBE XapaKTEPUCTUKH IJIAHUPYEMBIX PE3yJbTAaTOB TyXOBHO-HPABCTBEHHOI'O
pa3BUTHS, BOCIUTAaHUA M COLHUAIM3ALMU OOYYalOIMXCS, MPEACTABICHHBIX B
dbenepanbHoll paboyelt mporpamMme BOCHUTAaHUS. Peanuzamusi mporpamMMmbl
00ecIeunBaeT OBJIAICHUE KIOYEBBIMU KOMIIETEHIIUSIMU, COCTABISIOIIUMU OCHOBY
JUIS ~ CaMOpa3BUTHUA U HENpephIBHOrO  00pa3oBaHUs,  LEIOCTHOCTD
OOUIEKYJIbTYpPHOT0, JUYHOCTHOIO M II03HABATEIBHOIO PAa3BUTHUS JIMYHOCTH
oOyyJarommxcs.

['eoMeTpus sIBASIETCS OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO 00IIEro
oOpa3oBaHMs, TaKk KakK oOO0ecrneYrMBaeT BO3MOXHOCTb W3YyYEHHUS JUCLUUILINH
€CTECTBEHHO-HAYYHON HANpaBIEHHOCTH U MPEAMETOB T'yMaHUTApPHOIO IHUKIIA.
[TockonbKy JIOrMuecKoe MbILUIEHUE, (POPMUPYEMOE MPU U3YYEHUH 00YyUarOIIUMUCS
NOHSTUHUHBIX OCHOB T€OMETPUM, IPH JOKA3aTEIbCTBE TEOPEM M IOCTPOEHUU
LEMOYKH JIOTHUECKUX YTBEPKIECHUN IPHU PELIEHUH F€OMETPUYECKHX 3a]1a4, YMEHUE
BBIIBUT'aTh W OINPOBEPraTb TMIOTE3bl HENOCPEICTBEHHO HMCHOJB3YIOTCS IPU
pEIIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTU (PU3MUECKUX 3a/1a4.

[lenb ocBoeHMsI TporpaMmMbl yaeOHoro kKypca «['eomerpusi» Ha yriryOiaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIIOCOOHOCTEN 00yYarOIMXCSA IPU U3YUCHUH
reOMeTpUHM, KaK COCTaBJISIONIEH TMpeaMeTHOM obOmactu «MaremaTtuka W
uH(dopmaTHKa» yepe3 obecrneueHre BO3MOKHOCTH MPUOOPETEHUS ¥ UCTIOJIb30BaHUS
0oJee rIyOOKMX T€OMETPUUYECKUX 3HAHUM U JEeHCTBUM, CIeIM(UYHBIX T€OMETPUH,
¥ HEOOXOIUMBIX JJI YCIEUIHOTO MpodeCcCuOHaNbHOTO 00pa30BaHHUsI, CBI3aHHOIO C

HCIIOJIb30BAHHUECM MATCMAaTUKU.



[TpuoputeTHBIMH 3a7auaMy Kypca T€OMETpHH Ha yriayOJIEHHOM YpOBHE,
pacIIUPSIOUIMMH U YCHIIMBAIOIIUMU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacIIMpEeHNEe IPEACTABICHNS] O TEOMETPUN KAK YaCTU MUPOBOM KYJIBTYpPBI U
(opMupOBaHHE OCO3HAHUS B3aMMOCBS3H F'€OMETPUU C OKPYIKAIOLIUM MUPOM;

(GopMupOBaHHE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIIMX MATEMATUYECKUX MOJENAX, MO3BOJSIONIMX OINKCHIBATh M M3Yy4aTh
pa3HbIe SABICHUS OKPY KAIOLIEro MUpa, 3HaHUE MMOHATUINHOTO amnmapara o pasaeiny
«CrepeoMeTpus» yueOHOro Kypca reOMETpUu;

bopMHpOBaHHE  yMEHUS  BIAJAETh  OCHOBHBIMM  TOHATHSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBONCTBAaMH, 3HAHHE TEOPEM,
GopMysl M yMeHHE MX NPUMEHSATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOJUTh
HECTaHJIapTHbIE CIIOCOOBI pEeIIeHNUs 3a/1a4;

(dbopMupoBaHHE YMEHHSI paclioO3HaBaTh HA YEPTEXKAX, MOJEISIX U B PEalIbHOM
MUpPE MHOTOTPAaHHMKM M Tela BpalleHUs, KOHCTPYMPOBAaTb TI'€OMETPUYECKHE
MOJIEIIN;

(dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpUil, (GOpMUpOBaHUE MOHUMAHUS POJIA AKCUOMATUKHU MpU
IIPOBEJCHNHN PACCYXKIECHUN;

dbopMupoBaHUe yMEHHS BJIaJeTh METOJAMHU JO0Ka3aTelIbCTB U ajIrOPUTMOB
pelIeHns], YMEHUS UX IPUMEHSATh, IPOBOJUTH TOKA3aTEIIbHBIE PACCYKACHUS B XONIE
pELIEHNs] CTEPEOMETPHUUYECKUX 3a4ad M 33Jad C INPAKTUYECKUM COJEPIKAHUEM,
(GopMupoBaHUe TMpEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelIbCTB  IpHU
000CHOBAaHMU MaTEMaTHUUYECKUX YTBEPKIECHUN U POJIM aKCUOMATUKHU B IIPOBEJICHUU
JNEAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTYAJIbHbIX M TBOPYECKUX
CIOCOOHOCTEN 00ydaroluxcsl, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEN0BATEIbCKUX
YMEHHM, KPUTUIYHOCTH MBIIUICHHS, THTEPECA K N3YUYEHUIO TE€OMETPHUH;

dbopmupoBaHrue (PYHKIIMOHAIBHON I'PaMOTHOCTU, PEIEBAHTHOW I'€OMETPUU:

YMCHHA pacCliO3HaBaTb IIPOABJICHUA TI'COMCTPHUYCCKHUX HOHHTHfI, O0OBEKTOB U



3aKOHOMEPHOCTEN B pEaJbHBIX XU3HEHHBIX CUTyaUUsAX M MPU U3YYEHHH IPYrUX
y4eOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUS PEAJBHBIX CUTYallMi, HCCIEIOBAHUS ITOCTPOEHHBIX MOJEIEH,
MHTEPHPETALNHN [TOIYYEHHBIX PE3YIJILTATOB.

OCHOBHBIMHU COJEPKATEIILHBIMU JIMHUSAMHU y4eOHOro Kypca «l'eomerpus» B
10-11 «xmaccax sBusroTcsa: «lIpsMble W IJIOCKOCTM B MPOCTPAHCTBEY,
«MHororpanHukm», «Tena  BpameHus», «BeKToppl UM KOOpPAMHATHL B
IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpedoBaHHE «YyMETh ONEPUPOBATH
HNOHSATUSAMUY», PEJIEBAHTHBIMU T€OMETPHUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 ximaccax, OTHOCUTCS KO BCEM COJIEp’KaTelIbHBIM JMHUSAM yuyeOHOro Kypca, a
(¢opMupoBaHHE JIOTUYECKUX YMEHUH  pacrpeiensercss He TOJbKO IO
coJiepKaTeNbHBIM JIMHUSAM, HO U 10 rojgam odyuenus. Coaepxkanue oopa3oBaHus,
COOTBETCTBYIOIIIEE NMPEAMETHBIM pe3ysibTaTaM OcBOoeHMsI DenepanbHOil paboueit
IpOrpamMMbl, paclpeleNEéHHbIM MO0 TojJaM OOYyYeHHS, CTPYKTYPUPOBAHO TAKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOIIPOCAM O0yYaroIIuecs
oOpamjayiuchb ~ HEOJTHOKPATHO. ITO  TMO3BOJISIET  OpPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMHU MOHSITHSIMHU U HaBbIKaMHU MOCJIEA0BATENIbHO U OCTYIATEIbHO, C
cOOJII0/IEHHEM IPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T'€OMETPUYECKUX NPENCTABICHUN O0YYarOIUXCs, PaCIIUpssd U YIIyOursis
e€, 00pazyst IPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE [TO3BOJISIET:

co3math ycioBus g guddepeHIManMd  OOy4YEHMs, IOCTPOCHMS
UHAMBUYQJIbHBIX ~00pa30BaTENbHBIX IporpaMM, oOecneuuTb yriayOnéHHoe
U3y4€HHE T€OMETPUHU KaK COCTaBIISIIOIIEN yueOHOoro nmpenamera «MaTemaThkay;

MOATOTOBUTH OOYyYalOUMXCS K MNPOAOKEHUIO HM3YyYECHHUS] MATEMaTUKH C
y4u€ToM BbIOOpa Oyaymiel mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY

0o01muM 1 mpodeccuoHaIbHbBIM 00pa30BaHUEM.



Ha w3ydenne yueOHOTO Kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
orBoautcsa 204 gaca: B 10 kiacce — 102 ygaca (3 yaca B Henento), B 11 xkmacce — 102

yaca (3 Jaca B HeJIeINi0).



COIAEPKXAHUE OBYUYEHUA

10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS ~ cTepeoMeTpud. Touka, mOpsmas, IUIOCKOCTb,
npoctpaHcTBo. lloHsiTHE 00 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX.

B3aumMHOe pacronoxeHue npsAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
napajulelIbHble M CKpeluBaromuecss npsmele. [Ipu3Hakum CKpemmBarOmuxcs
npsAMbIX. [lapamienbHOCTs IPSAMBIX U INIOCKOCTEN B MIPOCTPAHCTBE: NapaJUIECIbHbIC
IPSAMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSAMBIX, MAPAIIIEIBHOCTD IIPAMON
U 1uiockoct. [lapannenbHoe M LIEHTpPaJbHOE MPOEKTUPOBAHUE, H300pakeHUE
¢uryp. OcCHOBHbIE CBOMCTBa MapajljIeIbHOTO TNpOeKTHpoBaHUs. M3o00paxeHue
Guryp B nmapajuieqbHOM MPOEKUUHU. YTJbl C COHAIPABIEHHBIMU CTOPOHAMHM, YIOJ
MEXIYy NpsAMBIMHU B IIPOCTPAHCTBE. [lapajuiebHOCTh IJIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBOMCTBA MapalyIeIbHbIX IIJIOCKOCTEH. IIpocreiimue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IJIOCKOCTH: TETpadAp, MapajuleNenune],
ITOCTPOEHUE CEUCHUU.

[leprieHIUKYASPHOCTH NPSIMOM U IUIOCKOCTH: NIEPIIEHAMKYJIAPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, IPsAMBIC M[apaule/IbHbIE W NEPIEHAUKYIAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOW M IUIOCKOCTH, TEOopema O IpsSMOU
NEPIECHINKYJISIPHON IIJIOCKOCTH. OproronaibHoe IIPOEKTUPOBAHUE.
IleprieHIMKYISAp U HAKJIIOHHBIE: PACCTOSSHUE OT TOYKU 10 IJIOCKOCTH, PACCTOSHUE
OT IPSIMOH J10 MJIOCKOCTH, MPOEKIHs PUTypbI HA TNIOCKOCTb. Ilepren Ky nspHOCT
IIJIOCKOCTEN: NPU3HAK NEPICHAUKYIAPHOCTH ABYX INIOCKOCTEW. Teopema o TpEx
IIEPIICHIUKYJISIPAX.

YTIael B IPOCTPAHCTBE: Yroj MEXIY NPSIMON U IUIOCKOCTBIO, ABYI'DAHHBIN
yIOJI, JIMHEUHBIM yroJl ABYIPAHHOIO yriia. TpEXrpaHHbI U MHOTOIPaHHbIE YTJIBL.
CBOHCTBA IUIOCKUX YIJIOB MHOTOI'PaHHOrO yria. CBOWCTBA NIJIOCKUX U ABYTPAHHBIX

YTJI0B TPEXTpaHHOro yria. TeopeMbl KOCHHYCOB U CUHYCOB JJISI TPEXTPAHHOT'O yIJIa.



MHoOrorpaHHuKH

Buabl MHOrOorpaHHMkoB, pa3BEpTKa MHOrorpaHHuka. IIpusma: N-yrosibHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs MPU3Mbl, OOKOBas U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsiMOYTOJIbHBIN MapajijiedenuIie]l U ero cBoiictea. Kparuaiimme
NyTH Ha TNOBEPXHOCTHM MHOTrorpaHHuka. Teopema Oitnepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuga: N-yronbHas nupaMua, MpaBUibHAS U yCEUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBUIBHOW MNUPaMUIBbL.
[IpaBusibHBIE MHOTOTPAHHUKH: MpPAaBUJIbHAS TMPU3MA W NpaBWIbHAs MNUPAMUJA,
npaBUJIbHAs TPEYroJibHAS NUpaMuaa U NpaBUIIbHBIN TETpasap, KyO. [IpencraBinenue
O MPABUJIBHBIX MHOTOIPaHHUKAX: OKTa’Ap, JOACKAAP U UKOCADIP.

Boluncnenre 51€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHaIM, YTIIBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOJHOW MOBEPXHOCTU MPSMOM IPU3MBI,
II0MIAh OCHOBaHUH, TeopeMa 0 OOKOBOI MMOBEPXHOCTH MPsMOii pu3mbl. [Lmomians
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOM NHUPAMHIBI, TEOpeMa O
TUIOIIAAN YCEYEHHOW TUPAMU/IBI.

CuMMmeTpus B MPOCTPAHCTBE. IJIEMEHTbl CUMMETPUU  MPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpHsi B TMPaBUIBHOM MHOTOTPAHHUKE: CUMMETPHUSA
napajjieJienune1a, CUMMETPUS MPABWIbHBIX IPU3M, CHUMMETPUS MPABUIBHOU
MAPAMUIBI.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOP, MJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIC, COHAIIPABJIEHHBIE M MPOTHUBOIOJIOKHO
HalpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€MCTBUSA C BEKTOPAMHU: CIIOKEHHUE
Y BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yrcio. CBOMCTBA CIOKEHHSI BEKTOpOB. CBOMCTBAa YMHOKEHHUSI BEKTOpAa Ha YHCIIO.
[TonsTe KOMILIaHapHbIE BEKTOpBI. lIpu3HAK KOMIUJIAaHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pas3lnoKEHHMM BEKTOpAa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyronbHas cucTeéMa  KOOpAMHAT B

npoctpadcTBe. Koopaunarel Bekropa. CBs3b MEXIy KOOPAMHATAMHU BEKTOpA U



KoopaAnHataMn TOYCK. Vron MCXKJY BCKTOpaMH. CKaJ'IHpHOG IIPOU3BCACHUC

BEKTOPOB.

11 KJIACC

TeJsia Bpaienust

[ToHATHSA: MWIMHIPUYECKAs IOBEPXHOCTh, KOHUYECKAs ITOBEPXHOCTb,
chepudeckas TOBEPXHOCTh, OOpasylolue TMOBepxXHOCTeH. Tema BpalieHwus:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnoxxenue cepbl
U TIOCKOCTH, KacaTelbHas TUIOCKOCTh K cepe. M3o0paxkeHue Ten BpalieHUs Ha
miockoctu. Pa3BépTka munmaapa u konyca. CummeTpust chepsl U mapa.

O06béMm. OcHoBHBIE cBoWicTBAa 00BEMOB Ten. Teopema 00 o0O0BEME
IPSIMOYTOJILHOTO TMapajuienenunena u ciaeactsus u3 He€. OObEM mpsMoil U
HAKJIOHHOW MPU3MBI, IIJIMHJpA, TUpaMUIbl U KoHyca. O0BEM 11apa U M1apoBOTO
CerMeHTa.

KoMOuHanuu Ten BpalieHUss U MHOTOIPaHHHMKOB. IIpu3ma, BnmcaHHas B
IWIMHAP, OINHCAHHAS OKoJio muiauHApa. Ilepecedyenwe cdepbl W 1mapa c
miockocThio. Kacanue mapa u cdepbl IIOCKOCThIO. [lOHATHE MHOTOTpaHHMKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BOMCAHHOW B MHOIOTPAHHUK WJIM TEJIO
BpaICHUS.

[Tnomans MOBEpXHOCTH IUJIMHAPA, KOHYCA, UIOMAnb chephl U €€ JacTei.
ITomobue B mnpocrtpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH ITOBEPXHOCTEH
nofaoOHeIx ¢uryp. IlpeoOpazoBanue momoOusi, romMmoTeTvs. PemieHue 3amad Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHune ceueHnit MHOrOrPAaHHUKOB M TEJI BPAILLEHUS: CEUCHUS LIMJIMHpA
(mapayuielbHO M NEPHEHAMKYJSIPHO OCH), CEYeHHUsl KOHyca (mapasuiesibHbIe
OCHOBAHHIO M TIPOXOJISIINE Yepe3 BEPIIMHY), CCUCHHUS I1apa, METOIbI TOCTPOCHU S
CEUYCHHI: METOJ| CJEAO0B, METOJl BHYTPEHHETO MPOCKTHPOBAHUS, METO]I MIEPEeHOCA
CEKYILEH TUIOCKOCTH.

BeKTopbl U KOOPAUHATHI B IPOCTPAHCTBE



BekTopsl B mpoctpancTBe. Omepanuu  HaJa BeKTopaMu. BekTopHoe
YMHOXXE€HUE BEKTOpOB. CBoOICTBa BEKTOPHOTO yMHOXKEHMs. IIpsmoyronbHas
CHUCTEMa KoopAuHAT B nipocTpaHcTBe. KoopauHatel BekTopa. PaznoxkeHue BekTopa
o 6azucy. KoopauHaTHO-BEKTOPHBIA METO/I IMPU PEIICHUH T€OMETPUUYSCKHUX 3a/1ad.

JABUKEeHHSI B IPOCTPAHCTBE

JIBixeHus: mpocTpancTBa. OToOpakeHus. [[BUKeHUS U PaBEHCTBO (UTYD.
OOuue cBoicTBa JBMXKCHUW. Bunapl ABUXKEHUN: MapalUIebHBIM MEPEHOC,
LHECHTpaJIbHAsl CUMMETPHS, 3€pPKAJIbHAsE CHUMMETPHUS, MOBOPOT BOKPYT MPSMOM.

[Ipeo6pazoBanus noaodus. [Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O
KYPCA «(I'EOMETPHUS» (YIJYBJEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBLHIETI'O OBPA30BAHUS

JINYHOCTHBIE PE3YJIBTATHI

1) rpaxxaanckoe BoCIMTAHME:

c(hOpMUPOBAHHOCTH I'PAKIAHCKOH MO3UIIMN 00YYAIOIIEerocsl Kak aKkTUBHOT'O U
OTBETCTBEHHOTI'O WIEHA POCCUICKOI0o O0IEeCTBA, MPEACTAaBICHUE O MATEMAaTHUYECKUX
OCHOBax (PYHKIMOHHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBJICHUN, MPOLEIYD
rpaXJaHCKoro  oOmiectBa  (BBIOOpPBI,  OMPOCKI W JIPYroe),  yMEHHUe
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKOMN Ipa’kaIaHCKOW MJICHTUYHOCTH, YBAKECHUS K
MPONUIOMY M HACTOSIIIEMY POCCUMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JIOCTUKEHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUUCKON MaTeMaTUYECKOU IITKOJIbI,
UCIIOJB30BaHUE OSTUX JOCTHXKEHUW B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/a, CHOPMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, dTUYECKOTO MOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKECHUN HAYKU U AESTEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWYUBOTO Oy IYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYAsl 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEpHOCTEeH, 00BEKTOB, 3aj1a4, PEIICHUH, PAaCCyKICHHUH, BOCIPUUMYHBOCTD K
MaTeMaTUYECKUM acIleKTaM pa3JInyHbIX BUJOB UCKYCCTBA;

5) puznveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh yMEHHUS NPUMEHATh MaTeMaTHYECKHEe 3HaHUS B

MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K



CBOEMY 37I0POBBIO (370pOBOEC THUTaHUE, COATIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTIIbIXa, peryJisipHas (pusmdeckas aKTUBHOCTH), (U3MUECKOE COBEPIIECHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIBHON J1€ATETbHOCTHIO;

6) TpynoBoe BocniuTaHme:

FOTOBHOCTh K TpPYIy, OCO3HAHUE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnmuyHbIM  cepaM  MPOPECCUOHAIBHONW  JCATCIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW ¥ €€ TPUIOKEHUSIMH, YMCHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynyuieid mpodeccun U peaTu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO HA TMPOTSHKCHUH BCEU JKM3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 3aJ1a4 MaTEMaTHIECKON HAIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OpPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYyJNbTYphbl, TOHUMAHHUE BIUSHUSA
COILIMAIbHO-PKOHOMUYECKUX TMPOILIECCOB Ha COCTOSIHUE MPUPOJHON U COLMAIbHON
Cpelibl, OCO3HAHUE TII00ATBHOr0 XapaKTepa KOJIOTHUESCKUX MPOOJIeM, OPUCHTAITUS
Ha TPUMCHCHHE MAaTeMAaTHYCCKMX 3HAHWWA Uil pEIIeHHWS 3aadad B 00JacTH
OKpYJKaromeld Ccpeapl, TUIAHUPOBAHWUE ITOCTYIIKOB W OIEHKHM HX BO3MOXKHBIX
MIOCJICJICTBUM JJISI OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTEeMaTHIECKON
HAyKHU Kak cepbl 4eTOBEYECKOM IeATeTLHOCTH, STANOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUTSl pa3BUTHUS IUBWIN3AINK, OBIAJCHUE S3bIKOM MAaTEMaTUKU U MAaTeMaTHUYECKOU
KyJbTYpOI Kak CPEJCTBOM MMO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIIATH IPOSKTHYIO

" UCCIICAOBATCIILCKYIO ACATCIbHOCTD HHANBUAYAJIbHO U B I'PYIITIC.

METANPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUYeOHbIe 1eiCTBUS

ba3oBble Jioruueckue AeMcTBUS:



BBISIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHbBIEC NMPU3HAKA MATEMaTUUYECKUX
OOBEKTOB, TMOHATUW, OTHOLICHUM MEXIy MNOHATHIMH, (POPMYIUPOBATH
OIpezieNIeHUs MOHATUM, YCTAaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIaCCU(UKALINY,
OCHOBaHUs AJi1 00001IEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAIN3a;

BOCIIpUHUMATh,  (OPMYJUPOBATH U  IPeoOpPa3OBBIBATH  CY)KJCHUS:
YTBEPAUTEbHbBIE U OTPUIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIIOJECHUSIX U YTBEPKACHUSAX, MpEIaraTb KpUTEPUU IS
BBISIBIICHUS 3aKOHOMEPHOCTEN ¥ TPOTUBOPEYMI;

JeJaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JAEIYKTUBHBIX MU
MHJYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOATENBHO T0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUM
(mpsAMBIE U OT MMPOTUBHOTI'O), BEICTPAUBaTh apPIyMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BBIOMpPATh CcHOcO0 penieHus y4eOHOM 3agaud (CpaBHMBATh HECKOJIBKO
BapUAHTOB pELIEHUs, BEIOMpPATh HanboJIee MOAXOIAIIUN C YYETOM CAMOCTOSITEIbHO
BbIJICJICHHBIX KPUTEPUEB).

Bba3zoBble ucciegoBaTebCKue AeiicTBUA:

UCIIOJIb30BaTh BOMPOCHI KAK HCCIEAOBATEILCKUI HMHCTPYMEHT IO3HAHMS,
dopMynupoBaTh  BONPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpolieMmy,
yCTaHABIMBAaTh MCKOMOE U JaHHOE, (POpMHpPOBATH TUIOTE3Yy, apryMEHTHPOBATH
CBOIO [TO3ULIHMI0, MHEHUE;

IPOBOAUTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
10 YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTeMAaTUYECKOT0 00BEKTa, SIBJICHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMHU, SIBJICHUSIMHU, IIPOLIECCAMU;

CaMOCTOATENHHO (HOPMYIUPOBaTh O0OOIIEHUSI U BBIBOJBI MO pPE3yJibTaTaM
IPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUSA, OLICHUBAThb  JIOCTOBEPHOCTH

MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;



MPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE IMPOIECCa, a TaKXKe BbIIBUTATh
MPEAIOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndpopmanmeii:

BBISBJIATH Jeuuutsl nHGOpMaIuu, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JUIs pEUICHUS 33]1a4H;

BBIOMpaTh HUHPOPMAITMIO U3 UCTOUHUKOB PA3JIMUHBIX TUIIOB, AHAIU3UPOBATh,
CHUCTEMaTU3UPOBATh U UHTEPIIPETUPOBATH HUH(POPMAITUIO PA3IUUYHBIX BUAOB U POpM
peCTaBIICHUS;

CTPYKTYypHUpOBaTh UHGPOPMAIMIO, TIPEACTABIATh €€ B pa3IMuHbIX (popmax,
WJLTIOCTPUPOBATH Tpaduyecky;

OLICHUBATh HaJEKHOCTh uHbOpMaITU o CaMOCTOSITEIILHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE IeCTBUS

Oo0uenne:

BOCIIPUHUMATH U (HOPMYJIUPOBATH CYXKJEHUSI B COOTBETCTBUU C YCJIOBUSMU U
HEJISIMUA OOIIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHBMEHHBIX TEKCTax, JaBaTh IOSICHEHUs] 10 XOJy peIIeHUs 3ajJlauu,
KOMMEHTHUPOBATH MMOJYYCHHBIN pe3yJbTarT;

B XO0J/i¢ OOCYXXIIEHHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIA€MOM TEMBI,
mpoOJIeMbl, pemaeMol 3a7a4d, BBICKA3bIBATh WJICH, HAIICJICHHBIE Ha TIOWCK
pEelLIEHUs], COMOCTABJISITh CBOU CYXKACHUA C CYXKICHUSIMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
dbopMyIHpOBaTh PA3HOIIIACHS], CBOU BO3PAKECHUS;

IPEICTaBIIATh PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIEPUMEHTA, UCCIIeIOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpAaTh (OpMaAT BBICTYIUICHHS € Y4YETOM 3ajiay
Mpe3CHTAIMU U OCOOCHHOCTEHN ayIUTOPHHU.

PeryasiTuBHbIE YyHUBeEPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:



COCTaBJISITh TUTAH, AJITOPUTM PEIICHHS 33/1a4H, BEIOMPAThH CIIOCO0 peieHus ¢
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBbHBI HHTEJJICKT:

BJaJ€Th HAaBBIKAMHM  TO3HABATENbHOM  pediekcuu Kak  OCO3HAHUs
COBEpIIIaeMbIX JACHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
crocobamMu CaMOIMpPOBEPKH, CAMOKOHTPOJIS TMpollecca W pe3yibTaTa pEIIeHUs
MaTeMaTU4YEeCKOM 3a/1auu;

MPEABUNIETh TPYAHOCTHU, KOTOPHIE MOTYT BOSHUKHYTH MIPU PELICHUU 3a/1auu,
BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HaWJIEHHBIX OMMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBUE PE3yJIbTaTa 1IEJH U YCIOBUSAM, OOBSICHATH IPUUHHBI
JOCTHKEHUSI I HEIOCTHIKEHUSI PE3yJIbTATOB JIEATEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsI 1eSITEJIbHOCTD:

MMOHMMATh U HCIOJIB30BaTh MPEUMYIECTBA KOMAaHAHOW M WHIWBUIYaJIbHOU
paboThl mNpU pelIeHHH Y4YeOHBIX 3ajlady, NPUHUMATH II€Jb COBMECTHOM
NEATEIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paldOThI, paclpenesiiarh
BUJIBI pabOT, TOTOBapUBATHCS, 00CYKIATh MPOIIECC U PE3YyIbTAT padOThI, 0000MIaThH
MHEHUSI HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (hopmax paboThl (00CYyk)AeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» M UHBIE), BHITIOIHATH CBOIO YaCTh pa0OTHI M KOOPIMHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMUA KOMaH/bl, OLIEHUBATh KAUECTBO CBOETO BKJIaJa
B OOMHA TPOAYKT MO KpUTEpHUsM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMU

BSaHMOﬂeﬁCTBHH.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOyyaromuiicss Hay4UTCs:



e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU TOHATHSAMHU CTEPEOMETPUU TIPU
pEIIeHNH 33719 U TPOBEACHUN MAaTEMATHYECKUX PACCYKIICHUN;

® IPUMEHATHh aKCHOMBI CTEPEOMETPUU W CICACTBUS M3 HUX MPU PEIICHUU
Tr€OMETPUUYECKHX 33]1a4;

e KiIacCU(PHUIMPOBATh B3aMMHOE PACIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTRE;

e CBOOOJIHO ONEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C yIiaMd B
IPOCTPAHCTBE: MEXKY MPSIMBIMU B IPOCTPAHCTBE, MEXAY MPSMOM U TNIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHSIMU, CBI3aHHBIMA C MHOTOTPAHHUKAMU;

e CBOOOJIHO pacIlO3HABaTh OCHOBHBIC BBl MHOTOTPAHHUKOB (IPU3MA,
nupamuia, NPsSMOYTOJBHBIN Mapajuienenunes, Kyo0);

e Kiaccu(PUIMPOBaTh  MHOTOTPAaHHWUKH, BBHIOMpass  OCHOBAaHWUS ISt
KJ1accupUKaIiu,

e CBOOOJIHO OINEpUPOBATh TIOHATHUSIMH, CBSI3AHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

® BHINIOJIHATH  NapajIeIbHOE,  IEHTPAIbHOE HW  OPTOTOHAIBHOE
POEKTUPOBaHUE (UTYyp HA TIOCKOCTh, BBIMOJHATH H300pakeHus Guryp Ha
MJIOCKOCTH;

® CTPOUTH CEYCHHUS MHOTOTPAHHUKOB PA3JTMYHBIMU METOJIaMU, BBHITIOJIHSATH
(BBIHOCHBIE) TUIOCKHE HYEPTE)KH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHHU3Y;

® BHIUMCIIATH IUIOMIANM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (IIpHU3Ma,
MUpPaMU/Ia), TEOMETPUUECKUX TeJl ¢ TPUMEHEHHeM (hopmy,

e CBOOOJHO ONEPHPOBATH MOHATHUSIMHU: CHMMETPHS B IMIPOCTPAHCTBE, IICHTD,
OCh M IUTIOCKOCTh CHMMETPHH, IICHTP, OCh U IJIOCKOCTh CUMMETPHH (PUTYPBI;

e CBOOOJHO ONEPHPOBATh MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM W
KOOPJIMHATaM B ITPOCTPAHCTBE;

® BLIIIOJIHATH HeﬁCTBHH HaJl BCKTOpaAMMH;



e pemarh 3aJa4d Ha J0Ka3aTelIbCTBO MATEMaTHYECKUX OTHOUIEHUH U
HaXOXKJEHUE TE€OMETPUYECKUX BEJIIMYMH, NPUMEHSSI HU3BECTHBIE METOIbI IpPH
pELIEHNN MaTEMATHYECKUX 3aa4 [TOBBIIIEHHOTO W BBICOKOI'O YPOBHSI CII0)KHOCTH;

® [IPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA U  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUYECKUX 3a/1a4;

® U3BJIEKAaTh, MPEoOpa3oBBIBATH M HWHTEPIPETHUPOBATH HHEOOPMALIUIO O
IPOCTPAHCTBEHHBIX F'€OMETPUUECKUX (PUrypax, IPEJICTaBICHHYIO Ha YepTexax U
PUCYHKaX;

® [IPUMEHATH I[IOJyYEHHbIE 3HAHUS HA NPAKTUKE: CpPaBHUBaTbh U
aHaJIM3UPOBATh PEAIbHBIE CUTYaAllH, TPUMEHSATh U3yUYECHHBIE ITOHATHS B MPOLIECCE
MOMCKA PEIIeHUs] MaTeMaTU4eCcKu cHOpMyIUPOBAHHOMN MPOOIEMbI, MOAECIUPOBATH
peanbHble CUTYallUM Ha S3bIKE F€OMETPUU, UCCIIEOBATh MOCTPOCHHBIE MOJEIHU C
UCIOJIb30BAaHUEM I'€OMETPUYECKUX MOHITHI U TEOpeM, anmnapara anreOpsl, peuarb
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKJIEHUEM I€OMETPUUYECKUX BEIUYHH;

® UMETh MPEACTABICHUS 00 OCHOBHBIX JTamax pa3BUTHUsSI F€OMETPUU Kak
COCTAaBHOM yacTu (pyHIaMEHTa pa3BUTUS TEXHOJIOTUH.

K xoniy 11 kaacca oOyyaromuiicss HAy4UTCS:

e CBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBSA3aHHBIMH C LMJIUHIPUYECKOU,
KOHUYECKOU U CPepUUYECKOM MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI MOTYYCHHS;

® ONEPHUPOBATH MOHATUAMHM, CBI3AHHBIMU C TE€JIAMHU BPALCHUS: [IWJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

® pacro3HaBaTh Teja BpauleHus (UWIMHAP, KOHYC, cdepa W 1ap) u
OOBSICHATH CIIOCOOBI MOJIyYEHUS TEJl BPAILlICHUS;

® KJIacCHU(pHUIMPOBATH B3aUMHOE PACIOJIOKEHUE CHEPhI U MIOCKOCTH;

® BBIYHCIIATH BEJIMYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TE€J BpAILEHUS,
O0OBEMBI M IUIOIIAJM MOBEPXHOCTEH MHOIOTPAaHHUKOB U TeJl BpalleHUS,

T€OMETPUUYECKUX TEJ ¢ TPUMEHEHnEM (HOpMYIT;



e CBOOOJIHO ONEPUPOBATH MOHATHUSMH, CBI3AHHBIMA C KOMOWHAIMSIMHU TEJ
BpAIICHUS 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIA B ChePy U ONMUCAHHBIH
okoJ10 cdepsl, chepa, BMcaHHAsE B MHOTOTPaHHUK WJTH TEJIO BPAIICHHUS,

® BBIYHCIIATH COOTHOIICHUS MEXIY TUIOMAIMU TOBEPXHOCTEN 1 00BEMaMu
IT0JIOOHBIX TEI;

e u300pakarb wu3ydaeMble (UTYPHI, BBITIOJHITH (BBIHOCHBIC) IIJIOCKUE
YEPTESHKU U3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BHUJI CBEpPXY, COOKY, CHH3Y,
CTPOUTDH CEUCHUS TEJI BpAIICHUS,

® U3BJICKATh, HHTEPIPETUPOBATH W TPEOOPA3OBHIBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX TCOMETPUYCCKUX (PHUTypax, MpEeJACTaBICHHYIO Ha YepTeKax U
PUCYHKAX;

e CBOOOJIHO OIEPHUPOBATH MOHIATHEM BEKTOP B IIPOCTPAHCTRE;

® BBHITIOJIHSTH OTIEpAIlUU HaJl BEKTOPAMH;

® 33/1aBaTh MJIOCKOCTh YPABHEHUEM B IEKAPTOBON CHCTEME KOOPIMHAT;

® peliaTh TeOMETPUYECKUE 3a7a4i Ha BEIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIYUCIICHHE PACCTOSIHMM OT TOYKH JO TJIOCKOCTH, B ILIEJIOM, Ha
IPUMEHEHNE BEKTOPHO-KOOPAMHATHOT'O METO/Ia MIPU PEIICHHH;

® CBOOOJIHO ONEPUPOBATH IMOHATHUAMHU, CBSI3AHHBIMU C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOWCTBA JIBHIKCHUIA;

® BBHINOJIHATh HM300paXKCHWS MHOTOTPAHHUKOB U TEJ BpalllCHHS IPH
napajieIbHOM TIEPEHOCe, IIEHTPAIBHON CHMMETPHUH, 36pPKAIbHOW CHUMMETPHH, TIPU
IIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHmsl MOA00HS;

® CTPOWUTH CEUCHUS MHOTOTPAHHHMKOB W TEJ BPAIECHUS: CEUCHUS ITUIHMHApA
(mapayuielbHO M NEPHEHAMKYJSIPHO OCH), CEYeHHUsl KOHyca (mapasuiesibHbIe
OCHOBAHUIO U TIPOXOIAIINE YePe3 BEPIINHY), CCUCHHUS 1Iapa;

® HCITOIB30BaTh METOABI ITOCTPOCHUS CEUSHUH: METOd CIICJIOB, METOJI
BHYTPEHHETO TIPOSKTHPOBAHHUS, METO/I IIEPEHOCA CEKYIIEeH MII0OCKOCTH;

® JIOKa3bIBATb T'COMCTPHUUCCKUC YTBCPIKIACHUS,



® MPUMEHSATH T€OMETpUYECKUE (PaKThl JJIsI PEUICHUS] CTEPEOMETPUUECKUX
3a71a4, NPEANOIAratolnX HECKOIBKO IAaroB PENICHHUS, €CIU YCIOBUS TPUMEHEHHUS
3a/1aHbI B IBHOW U HESIBHOU (hopme;

e pemaTh 3aJa4d Ha JIOKA3aT€JIbCTBO MATEMATUYECKHX OTHOIICHUM |
HAaXO0XKJIEHUE TEOMETPUUECKUX BEIIMYMH;

® IIPUMEHATHh MPOTPAMMHBIE CPEJICTBA U DJICKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

® IPUMEHATHh MOJYYEHHbIE 3HAHWS HA  NPAKTUKE: CPABHUBAT,
AHAJIM3UPOBATh W OICHUBATH pEAIbHBIC CHUTyallMd, HPUMEHSTh W3YYCHHbIC
MOHSITUS, TEOPEMbl, CBOMCTBA B IIPOIIECCE IOMCKA PEHICHUS MAaTEeMaTUYECKU
chopMyIMpOBaHHON MPOOJIEMBI, MOJICIUPOBATh pPEAJbHBIC CUTyaIllMd Ha S3BIKE
r€OMETPUM,  MCCIEAOBATH  IMOCTPOCHHBIE  MOJAEIM C  HCIOJb30BAaHUEM
reOMETPUYECKUX TOHATHM M TEOopeM, almapara ajreophl, peraTh MPaKTUUYEeCKUe
3a7]a4¥, CBSI3aHHbBIC C HAXOXKICHUEM I'€OMETPUUYECKUX BEJINYNH;

® UMETh NpPEACTaBICHUS 00 OCHOBHBIX ATallax pa3BUTHUS T'€OMETPUHU Kak

COCTaBHOM yacTu (PyHaaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3/ie/ioB U TeM JIeKTpPOHHbBIe (LM (pPOBbIE)
KoHnTpoibHbIe
n/n NporpamMMmel Bcero o0pa3oBaTebHbIE PECypPChI
pa6oThI
1 BBenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/subject/17/
B
2 SAHMIO® PACTIOTOEHIE HPAMBIX B 6 1 https://resh.edu.ru/subject/17/
IIPOCTPAHCTBE
n o
3 ApaLICIIGHOCTE TIPAMBIX H ILIOCKOCTEN B 8 0 https://resh.edu.ru/subject/17/
IIPOCTPAHCTBE
IT
4 CPHEIIYTIIPHOCTS HPAMBIE 1 25 0 https://resh.edu.ru/subject/17/
IUIOCKOCTEH B IPOCTPAHCTBE
VYrael ¥ paccTosiHUA 16 https://resh.edu.ru/subject/17/
MHororpaHHuKH 7 https://resh.edu.ru/subject/17/
BexTopsl B mpocTpaHcTBE 12 https://resh.edu.ru/subject/17/
I1 000
8 OBTOPCHHE, ODODIICHIE I CHETEMATHSALIA 5 2 https://resh.edu.ru/subject/17/
3HaHHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/

11 KJIACC

Kosn4yecTBo 4acos
HaumeHoBaHuUe pa3ieioB U TeM JJieKTpoHHbIE (U(POBHIE)
Ne ni/m KounTtposabHbie
NMPorpamMmblI Bcero o0pa3oBaTe/IbHbIE PeCypPChI
padoThbI
1 AHanmuTH4ecKasi FeoMeTpUs 15 1 https://resh.edu.ru/subject/17/
2 Hosropenne, o6o6meHvae " 15 1 https://resh.edu.ru/subject/17/
CUCTeMAaTH3aIHsI 3HAHUH
3 O0BEM MHOTOTPaHHHKA 17 https://resh.edu.ru/subject/17/
Tena BpameHus 24 https://resh.edu.ru/subject/17/
n N
5 JIOUIA/1H NIOBEPXHOCTH 1 00BEMS! 9 1 https://resh.edu.ru/subject/17/
KPYTJBIX TET
6 JBrokeHus 5 1 https://resh.edu.ru/subject/17/
II
7 OBTOpEHHE, o6o6meH1:1e " 17 2 https://resh.edu.ru/subject/17/
cucreMaTtu3lanus 3HaHUN
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8
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HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosmnuectBo yacos
Nem/n = Tema ypoka Komtpoasmie DJIeKTPOHHBbIE HU(PPOBBIE
Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI
1 OcHoBHbIE TIpaBUiIa H300paKEHUS HA PUCYHKE TUIOCKOCTH, 1 0
napauieNbHBIX IPAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
[TonsiTust crepeoMeTpuu: TOUKa, MpsiMasi, MI0CKOCTb,
5 npocTtpancTBO. OCHOBHBIE MPaBUIIa U300PAKEHHS HA PUCYHKE 1 0 https://resh.edu.ru/subject/lesso
MJIOCKOCTH, MapajuIeNIbHBIX MPSMBIX (OTPE3KOB), CEPEANHBI n/4756/start/
OTpe3Ka
3 [TonsiTus: nepecekaroluecs MI0CKOCTH, EPECEKAIOIIUECS 1 0
npsiMast v TJI0CKOCTh; TOIYIPOCTPAHCTBO
4 [TonsTus: nepecexaroyecs MmI0OCKOCTH, MepeceKarouecs 1 0
npsiMas U MJI0CKOCTh; OJyIPOCTPAHCTBO
5 MHoOTOTrpaHHUKH, U300pKEHHIE MPOCTEHIIIMX MPOCTPAHCTBEHHBIX 1 0 https://resh.edu.ru/subject/lesso
buryp, HECYIIECTBYIOIMNUX 00BEKTOB n/4023/start/
6 MHororpaHHUKH, H300pakeHUEe IPOCTEHIIINX MPOCTPAHCTBECHHBIX 1 0 https://resh.edu.ru/subject/lesso
buryp, HeCyIeCTBYOIIHUX 00HEKTOB n/4023/start/
7 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS U3 HUX 1 0 https. ivesi.Lelu.ruisub ject/lesco
n/4756/start/
8 AKCHOMBI CTEPEOMETPHHU U TEPBBIE CIEACTBUS U3 HUX 1 0 huhesivesh.eol. sl ol e
n/4756/start/
AKCHOMBI CTEPEOMETPHH U IIEPBBIE CIaeACTBUA U3 HUX. CIOCOOBI .
9 3aJjaHus HpiIMI::IX u HJII)OCKOCTGI;I B npocTpancTBe. O003HAUCHHUS 1 0 huhesivesh.eol. sl ol e
B n/4756/start/
IPSIMBIX U TUIOCKOCTEH
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10

N306paxeHune ceyeH nupamuibl, Kyda v Mpu3Mbl, KOTOpbIE
MPOXOIAT uepe3 ux péopa. M3zobpakenue nepeceueHus
NOJYYEHHBIX IJIOCKOCTE!. PackparimBanue mocTpoeHHBIX
CeYeHUl pa3HbIMU IIBETAMHU

11

N300pakeHue ceyeHuil nupaMusl, Kyoa u Ipu3Msbl, KOTOpbIE
MPOXOAT uepe3 ux péopa. M3zobpakenne nepeceueHus
IIOJIYYEHHBIX IUIOCKOCTEN. PackpaimBanue OCTPOEHHBIX
CEYECHMH pa3HBIMU LIBETAMU

12

N300pakeHue ceyeHuil nmupaMusl, Kyoa u mIpu3Msbl, KOTOpbIE
MPOXOJIAT uepe3 ux péopa. M3zobpakenue nepeceueHus
MOJIYYEHHBIX IUIOCKOCTEN. PackpalmmBaHue NOCTPOEHHBIX
CEYEHMH pa3HbIMU LIBETAMU

13

N300pakeHue ceyeHuil nmupaMusl, Kyoa u mIpu3Msbl, KOTOpbIE
IpoXOJAT uepe3 ux péopa. M3zo0pakeHnue nepeceyeHus
MOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue NOCTPOEHHBIX
CEYCHUH PAa3HBIMU L[BETaMU

14

Mertoa ciaenoB A IMMOCTPOCHUA CcedYeHMI

15

Merton cnenoB s nocTpoeHus: ceueHuil. CBOMCTBA MepeceueHui
IPSIMBIX U IJIOCKOCTEMN

16

Merton cnenoB s mocTpoeHus ceueHuil. CBoiicTBa epecevyeHnit
IPSIMBIX U IJIOCKOCTEMN

17

[TocTpoenue ceueHunii B mupaMue, Kyoe 1mo TpéM ToYKaM Ha
pé6pax. Co3maHue BEIHOCHBIX YEPTEKEH U 3aIKCh I1aroB
MOCTPOCHUS

18

[Toctpoenue ceuenuii B nupamuze, Kyoe mo Tpém ToukaMm Ha
péOpax. Co3aHre BEIHOCHBIX YEPTEKEH U 3aIUCh LI1aroB
IIOCTPOCHHUS




19

[Toctpoenue ceyenuii B mupamuie, Kyoe o TpéM ToUKaMm Ha
pé€opax. Co3naHne BEIHOCHBIX YEPTEIKEH U 3aIKCh [IaroB
IIOCTPOEHUs

20

[Toctpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKkam Ha
p€6pax. Co3manne BHIHOCHBIX YEPTEKEH 1 3aMHCh IIaroB
MOCTPOCHUS

21

IToBropenue mianumerpun: Teopema 0 MPONOPLUUOHAIBHBIX
orpeskax. [TonoOue TpeyronbHUKOB

22

IToBTopenue mnanumerpun: Teopema Menenas. PacueTsl B
CEUYEHUSX Ha BRIHOCHBIX uepTexax. Mctopus pa3BuTus
TJIAHUMETPUH U CTEPEOMETPUH

23

KonrponbHas padora "Axkcuomsl crepeomerpun. Ceuenus"

24

B3anmHoe pacnosnioskeHue IpsiMbIX B TPOCTPAHCTBE.
CxpemuBaromuecs npsmbie. [[pu3Haky CKpemmuBarOIMXCs
npsMbIX. [lapannenbHbie TpsMble B MPOCTPAHCTBE

https://resh.edu.ru/subject/lesso

n/6065/start/125651/

25

Teopema o0 CylIEeCTBOBaHUM U €AMHCTBEHHOCTH MPSIMOM
napajuieIbHON JaHHOW NMPAMOM, MPOXOSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKallled Ha JaHHOU npsamoi. Jlemma o
NePECEUCHUH MapalIeIbHbBIX MPSIMBIX IJIOCKOCTHIO

https://resh.edu.ru/subject/lesso

n/6065/start/125651/

26

[TapamienbHOCTB TpeX MpsAMBIX. TeopeMa 0 TpEX nmapajlIeabHbIX
npsMbIX. Teopema 0 CKpelUBarOIUXCs MPSAMbIX

https://resh.edu.ru/subject/lesso

n/6065/start/

27

[TapannensHoe npoekTupoBanrue. OCHOBHBIE CBOMCTBA
napajuIesIbHOTO MPOEKTUpoBaHus. M300pakeHue pa3Hbix Gpuryp B
NapaJuIeIbHON POEKIINH

https://resh.edu.ru/subject/lesso

n/6065/start/125651/

28

LlenTpanbHas NpOeKIUs. YTOJ C COHANPABIEHHBIMU CTOPOHAMM.
VYTr0a MeXIy MpsIMbIMU

29

3agaun Ha JOKA3aTelIbCTBO U UCCIIEI0OBAaHKE, CBSI3aHHBIE C
PacCIIONOKEHNUEM MIPSIMBIX B IPOCTPAHCTBE
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[TonsATHSA: MapasuIeNTbHOCT IPSIMOU U MJIOCKOCTH B IPOCTPAHCTBE.

https://resh.edu.ru/subject/lesso

30 [Ipu3Hak mapayIeIbHOCTH MPSMOU U TUIOCKOCTH. CBOMCTBA
p P . P n/6065/start/
napauIeTbHOCTH MPSIMON U TNIOCKOCTH
['eomeTpuyeckue 3aa4u Ha BBIYUCIICHUE U IOKA3aTeIbCTBO, )
31 CBSI3aHHBIE C MapaIEIbHOCTHIO MPSIMBIX U TNIOCKOCTEH B https:/iresh.eclu.ru/sbjectilesso
P P N/6065/start/125651/
IIPOCTPAHCTBE
32 [ToctpoeHue ceuenus, MPOXOISIIEro YePE3 JaHHYIO IPSMYIO Ha https://resh.edu.ru/subject/lesso
4epTeKe U NapajlIeIbHOro Apyrou npsMoil. Pacu€r oTHoweHH n/6065/start/125651/
33 [TapannenbHast IPOEKIUsl, MPUMEHEHHE 1JI IOCTPOCHUS CEYEHUI https://resh.edu.ru/subject/lesso
KyOa u mapayenenunena. CBoiicTBa napajiejenunesa u mpu3Msbl n/6065/start/125651/
34 [Tapaenbhbie mIocKocTH. [IpU3HaKy mapanneabHOCTH IBYX https://resh.edu.ru/subject/lesso
IIJIOCKOCTEN n/6065/start/125651/
Teopema 0 napasieaIbHOCTU U €IMHCTBEHHOCTHU IIOCKOCTH, )
35 MPOXOJAIIeH yepe3 TOUKy, He MPUHAAJIeKAILYIO JTaHHON ttps:/fresh.edu.ru/subject/lesso
POXOL P s 1O HpHEAIIIERAIT N/6065/start/125651/
IUIOCKOCTH U CJIE/ICTBUS U3 HEE
CBoiicTBa mapauIeNbHBIX TIOCKOCTEH: O MapaieTIbHOCTH )
36 epecete epecete . https://resh.edu.ru/subject/lesso
IPSIMBIX TIEPECEUEHUs IPU MIEPECEUEHUH JIBYX MapaliesIbHbIX
p P . p p ABYX Tap n/6129/start/
IUIOCKOCTEH TpeTheit
CaolicTBa napasuleIbHBIX MIIOCKOCTEN: 00 OTpe3Kax
37 NapaJuIeIIbHBIX MPSAMBIX, 3aKIIOUYEHHBIX MEKY [1apajuIeIbHBIMU https://resh.edu.ru/subject/lesso
IJIOCKOCTSIMU; O MEPECEUEHUH IPSIMOI C IBYyMs Mapajuie/IbHbIMU n/6129/start/
IUIOCKOCTSIMU
38 [ToBTOpenue: reopema [Mudaropa Ha mIockocTH
39 [ToBTOpEeHUe: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIBHUKA
40 CaoiicTBa Ky0a ¥ IPSIMOYTOJIBHOTO TIapasuieienuneia
41 Brruncnenue IMH OTPE3KOB B KyOe U MPsSMOYTOJIbHOM

napaicjCrIcac
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[TeprieHAMKYISAPHOCTD MPAMO U TUIOCKOCTH. [Ipu3Hak

https://resh.edu.ru/subject/lesso

42 MEPIECHANKYISPHOCTU MPSAMOU U TIIOCKOCTH n/4724/start/
43 [IeprieHAUKYIAPHOCTH NPSAMOU U IIIOCKOCTH. IIpu3Hax https://resh.edu.ru/subject/lesso
NEPIEeHIUKYISIPHOCTH MPSIMON U TNIOCKOCTH n/4724/start/
TeopeMa 0 CylieCTBOBaHUY Y €TMHCTBEHHOCTH MPSIMOM, .
44 IPOXOJAIIEH Yyepe3 TOUKY IPOCTPAHCTBA U MEPIEHANKYIISPHON K nitps:/iresh edu.ru/subjectlesso
n/4724/start/
IUIOCKOCTH
45 [TnockocTu 1 NeprneHAUKyYJIIPHBIE UM MPSIMbIe B MHOTOTPaHHUKAX hitps:/iresh edu.ruisubjectlesso
n/4724/start/
46 [InockocTu U NeprneHIuKyJIIpHbIE UM NPSIMblE B MHOIOTPaHHUKAX hitps:fivesh edu.ruisubjectlesso
n/4724/start/
47 Ilepnennukysiap u HakiaoHHad. [locTpoeHne nepneHauKyJsapa u3 https://resh.edu.ru/subject/lesso
TOYKH Ha IPSIMYIO n/6127/start/
48 [lepnenaukynsp u HakinoHHas. [locTpoeHre nepneHauKyIspa u3 https://resh.edu.ru/subject/lesso
TOYKH Ha TIPSIMYIO n/6127/start/
49 Teopema o Tpéx neprneHaAnKyIsapax (mpsmasi 1 oOpaTHast)
50 Teopema o TpEx mepneHAUKYIspax (mpsMas u oOpaTHas)
51 Yron Mexay CKpelIBaroIMMHUCS MPSIMBIMU
59 [Touck neprneHauKyISIPHBIX TPSIMBIX C TTOMOIIBIO
NEPIEHIUKYISIPHBIX TUIOCKOCTEN
53 OpToroHanbHOE IPOEKTUPOBAHNE
54 ITocTpoenue ceueHuit Ky6ua, MIPU3MBI, IPABUILHON TUPAMHUIBI C
MOMOIIbIO OPTOTOHAJILHON IPOEKLINU
55 IToctpoenue ceuenuii Ky6va, MIPU3MBI, IPABUIIBHON MTUPAMUJIBI C
IIOMOLIbIO OPTOIOHAJIBHON IPOEKLINN
56 CumMMeTpus B MPOCTPAHCTBE OTHOCUTEIHHO MIOCKOCTH.

[TmockocTH CUMMETpPHIT B MHOTOTpaHHUKAX
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[Ipu3Hak nepHneHANKYISIPHOCTH IPSIMOM U IITIOCKOCTH KaK

> CJIEJICTBUE CUMMETPUU
58 [IpaBuipHBIE MHOTOTPaHHUKH. Pacyér pacCTOSHHUM OT TOYKH J10
IJIOCKOCTH
59 [IpaBuiibHBIE MHOTOTPAHHUKU. Pacy€T paccTosIHUI OT TOUKHU 10
IUIOCKOCTH
60 CnocoObl ONyCTUTh MEPIIEHANKYISAPBI: CAMMETPHUS, CABUT TOUKH
0 TapajuIeIbHON IPsIMOM
61 CaBur 1o HenapaieIbHON IPSMOW, U3MEHEHUE PACCTOSHHUIN
62 KonTtponbnas padota "B3aumHoe pacmonoxeHue MpsiMbIX U
IJIOCKOCTEH B mpocTpaHcTBe"
[ToBTOpEHME: Yroyl MEXAy NMPSAMBIMU Ha IIOCKOCTH,
63 TPUTOHOMETPHSI B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHUHYCOB
64 [ToBTOpEHME: Yo MKy CKPEIIUBAIOIIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE
65 ['eomeTpryecKkre METOIbI BHIYUCIICHUS yTiia MEXIY IPSIMBIMHU B
MHOTOTpaHHUKAX
66 JIByrpansblii yroa. CBOMCTBO JIMHEWHBIX YIJI0B JBYTPAHHOTO
yria
[lepnienaukymnsipabie MI0CKOCTH. CBOMCTBA B3aUMHO https://resh.edu.ru/subject/lesso
67 .
MEPHEHINKYIIAPHBIX TNIOCKOCTEN n/4748/start/20810/
[Ipu3Hak nepneHauKyIsIpHOCTH IIIOCKOCTEH; TEOpEMa O MPAMOU )
68 nepeceyeHus IByX INIOCKOCTEeH MEepIIeHANKYISAPHBIX TPEThE huhesivgsh.eol. il el e
n/4748/start/20810/
IJIOCKOCTH
69 [IpssmoyronpHBIN Napauienenunen; Kyo; i3MepeHus, CBOicTBa

IPSAMOYTOJIBHOTO Mapauleenuneia
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Teopema o AraroHanu NpSAMOYToJLHOTO Mapajieenurnena 1

70 )
CJIEJICTBUE U3 HEE
71 CrepeoMeTprueckye U NPUKIAIHBIE 3374, CBSI3aHHBIE CO
B3aMMHBIM PACIOJIOKEHUEM IPSAMBIX U IIOCKOCTH
7 [ToBTOpEHME: CKpEeMMBAIOIINECS MPSMbIE, apaAIIEIbHbIE https://resh.edu.ru/subject/lesso
IIJIOCKOCTH B CTAHJAPTHBIX MHOIOTPaHHUKAX n/6018/start/221550/
[Tapa mapanenbHbIX IIOCKOCTEN Ha CKPEIIMBAIOIINXCS TIPSAMBIX,
73 paccTOsIHUE MEKAY CKPELIMBAIOIUMUCS NPSIMBIMU B IIPOCTHIX
CUTYyaLMsIX
74 PaccrostHue OT TOUKM 10 TIIOCKOCTH, PACCTOSIHUE OT MPSMOM 110
IJIOCKOCTH
75 Brruncnenue paccToSHUNA MEXy CKPEIUBAIOIIUMUCS IPIMBIMU
C MIOMOUIBIO NEPIEHIUKYIIIPHOM IIIOCKOCTH
TpéxrpaHHblii yro, HepaBeHCTBA AJI TPEXTPAHHBIX YIJIOB.
76 Teopema ITudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIs
TPEXTPAHHOTO yIJa
77 OneMeHThl chepruyecKoi reOMeTpUH: reo1e3nIeCKUe JIMHUM Ha
3emite
78 KonTponbHast padora "Yriibel u paccTossHus"
79 Cucremaruzanys 3HaHul "MHOTOIpaHHUK U €T0 2JIEMEHTHI"
80 [Mupamuna. Bunaer nupamun. [paBunsHas nupaMuaa hitps://resh.edu.ru/subject/lesso
n/5866/start/
81 ITpusma. IIpsiMas n HakiaoHHas npusMsl. [IpaBunpHas npusma apositebs sl s
n/5443/start/
82 [Ipsimoit napajurenenunes;, NpAMOYTOJIbHBIN ITapajuIeJICIIUIIE]T,
KyO
83 Beinyxkiieie MHOrOrpanHuku. Teopema Ditiepa hvbseiivesh.eol. sl el lzse

n/6018/start/
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Beimyknbeie MHOrOrpanauku. Teopema Dunepa. [IpaBuiibHbIe 1

https://resh.edu.ru/subject/lesso

84 [IOJIYIPABUJIbHBIE MHOTOTPAHHUKU . 0 n/6018/start/

85 KonTtponsnas padota "MHuororpanHuku" 1 1

86 [TonsiTHE BEeKTOpa HA TNIOCKOCTH M B IIPOCTPAHCTBE 1 0 https. i vesi.Eelu.ruisub ject/lesco
n/4758/start/

87 CyMMa BeKTOpoB 1 0 :';Z;;sg/é;:ts;r.tc/edu.ru/subiect/lesso

88 Pa3zHocTh BeKTOpOB 1 0 :;eré/é;::;sdu.ru/subiect/lesso

89 [TpaBwiio mapamenenunena

90 YMHOKEHHE BEKTOpa Ha YHCIIO

o1 Pa3n(1>i<eHI/Ie BEKTOpa 10 0a3ucy TPEX BEKTOPOB, HE JISKAIIHX B 1 0

OJTHOM TUIOCKOCTH

92 CKanpHoe Mpom3BeteHse 1 0 https://resh.edu.ru/subject/lesso
n/5723/start/149167/

93 Brruncnenue yria Mexay BEKTOpaMU B IIPOCTPAHCTBE 1 0 hiheesivesh.eol. sl el s
n/4758/start/

94 [IpocTeitmume 3agaun ¢ BEKTOpaMu 1 0

95 [Ipocreiimue 3anaun ¢ BEKTOpaMu 1 0

96 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1 0

97 [Ipocreiimume 3agauu ¢ BEKTOpaMU 1 0

98 O06o001eHre U cucTeMaTu3alus 3HaHUN 1 0

99 O06o0011eHre 1 cucTeMaTU3alus 3HaHUN 1 0

100 HToroBast KOHTpOJIbHAs paboTa 1 1

101 Hrorosast koHTpoOJIbHAsI paboTa 1 1

102 O0001IeHNE U cUCTEMATH3AIM 3HAHUI 1 0

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6



https://resh.edu.ru/subject/lesson/6018/start/
https://resh.edu.ru/subject/lesson/6018/start/
https://resh.edu.ru/subject/lesson/4758/start/
https://resh.edu.ru/subject/lesson/4758/start/
https://resh.edu.ru/subject/lesson/4758/start/
https://resh.edu.ru/subject/lesson/4758/start/
https://resh.edu.ru/subject/lesson/4758/start/
https://resh.edu.ru/subject/lesson/4758/start/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/4758/start/
https://resh.edu.ru/subject/lesson/4758/start/

11 KJIACC

KoaunuyecTBO 4acoB

DJIEKTPOHHBIE HU(PPOBBIE

Nenn/m | Tema ypoka KonTtposbHbie
Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThbI
1 [ToBTOpenue Tems! "KoopauHaTsl BEKTOpa Ha MIIOCKOCTH U B 1 0 https://resh.edu.ru/subject/lesso
npocTtpaHcTae" n/5724/start/
2 [ToBTOpenue TeMbl "CKaIsIpHOE MPOU3BEICHNUE BEKTOPOB" 1 0 https:/fresh edu.ru/subject/lesso
n/5723/start/149167/
3 [ToBTOpenue TeMbl "BbruucieHue yria Mexay BEKTOpaMH B 1 0
npocTtpaHcTse"
4 [ToBTOpEeHME TeMbl "Y paBHEHHE MTPSAMO, IPOXOAIIEH Yepe3 1B 1 0
TOYKH"
5 VYpaBHEHME IIOCKOCTH, HOPMaJjb, YPaBHEHHE INIOCKOCTHU B 1 0
OTpe3Kax
6 YpaBHEHHE MJIOCKOCTH, HOPMaJlb, YpaBHEHHUE IJIOCKOCTU B 1 0
OTpe3Kax
7 BexropHoe npou3sBeneHme 0
JIvHeiiHbIe HEPaBEHCTBA, JTMHEMHOE TPOrpaMMHUPOBAHUE
JInHeiiHbIe HEPAaBEHCTBA, JUHEMHOE MPOrPAMMUPOBAHUE
10 AHaMTUYECKUE METO/IbI pacu€Ta yria MeX1y NpsIMbIMU B 1 0
MHOTI'OTPaHHUKAX
1 AHamMTUYECKHE METO/BI pacy€Ta yIiia MeKIy INIOCKOCTSIMH B 1 0
MHOTOI'PaHHUKAX
12 dopMyna paccTOSHHA OT TOYKH JI0 TUIOCKOCTH B KOOPAMHATAX
13 Haxoxaenue paccTosiHui OT TOYKH 10 TUIOCKOCTH B KyOe
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HaxoxneHnne paccTosiHANA OT TOYKHU 0 TUIOCKOCTH B MPABUILHON

14
MUpaMHuJIe
15 Konrtponbnas padota "Ananurudeckas reomerpus”
https://resh.edu.ru/subject/lesso
16 CedeHuss MHOTOIPAaHHUKOB: CTAHIaPTHBIE MHOTOIPaHHUKU
p P p n/4912/start/
https://resh.edu.ru/subject/lesso
17 CedeHns MHOTOI'paHHHKOB: METOJ, CIICIOB
p g a n/4912/start/
18 CeueHnst MHOTOTPAHHUKOB: CTaHAAPTHBIE MIOCKOCTH, https://resh.edu.ru/subject/lesso
repeceyeHus NPsIMbIX U MII0CKOCTEHN n/4912/start/
19 [TapamienbHble TPSIMBIC U INTOCKOCTH: TTApaJIICIbHBIC CEUSHUS
20 [TapaenbHbIC PSAMBIC U TUIOCKOCTH: PACY€T OTHOIICHUH
21 [NapannenbHble MPSMBIE U TUIOCKOCTH: YTIIbI MEXIY
CKPEIIMBAIOIIUMUCS TTPSIMBIMU
IlepnieHaUKYISpHBIE NPSIMBIE M INIOCKOCTH: CTaHIAPTHBIE IAPhI
p VALY p p p
22 MIEPICHIUKYIISIPHBIX TUIOCKOCTEH M MPSMBIX, CHMMETPHH
MHOTOTPaHHUKOB
93 [lepnenaukyasipHbIE MPSMBIE U TIOCKOCTH: TEOpEMa O TPex
HNEePIeHIUKYISIpax
24 [leprieHIUKYISAPHBIC MPSAMBIC W TUIOCKOCTH: BBIYMCIICHUS JUTHH B
MHOTOTPaHHUKAX
o5 [ToBTOpEHME: MIOMA MHOTOYTOIBHUKOB, (DOPMYIIBI IS
10 e, COOOpaKeHUS TOA00US
OBTOpEHUE: IIOIIAA MHOI'OYTOJbHUKOB, (DOPMYJIBI JIJIS
26 1 Y y.
TJI0IIA IeH, COOOpaKeHUS TIOT00MS
97 [ToBTOpEHME: MIOIMAU MHOTOYTOIBHUKOB, (DOPMYIIBI IS
TIoMAeH, COOOpaKeHUS TOA00US
08 [lnomany ceyeHnii MHOrOrpaHHUKOB: IUIONIAIM TOBEPXHOCTEM, https://resh.edu.ru/subject/lesso

paspesaHus Ha YacTH, COOOPaKEHHS OJ00Us

n/4912/start/
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[lnomany ceyeHnii MHOrOrpaHHUKOB: TUIONIAIA TOBEPXHOCTEM,

https://resh.edu.ru/subject/lesso

29 paspe3aHus Ha 9acTH, COOOPaKEeHUS TT0100Us n/4912/start/
30 Konrtponsnas padota "[loBTOpeHHE: MHOTOTpaHHUKHU, CEUSHHS https://resh.edu.ru/subject/lesso
MHOT'OTPaHHUKOB" n/4912/start/
31 O0BéM Tena. O6beM NPSAMOYTOJILHOTO apalIeNenuneaa Mitps:/iresh edu.ruisubjectlesso
n/4904/start/
32 3anmaum 00 yaBOCHHHU Ky0Oa, 0 KBaapaType Ky0a; 0 TPUCEKIINHU yTIia
33 CrepeomeTpHuecKue 3a/1auu, CBSI3aHHbIE ¢ 00BEMOM
pSIMOYTOJIBHOTO TIapajuiesienunena
34 [Ipuknansele 3a1a4u, CBsI3aHHBIE C BEIYMCICHHEM 00bEMA
IPSIMOYTOJIBHOTO NIapajuleenunena
35 OBHEM HPAMOi TIPH3MBI https://resh.edu.ru/subject/lesso
n/5629/start/
36 CrepeomMeTpuyeCcKHe 3a/1a4d, CBI3aHHBIE C BBIYMCICHUEM https://resh.edu.ru/subject/lesso
00BEMOB MPSAMOI MPU3MBI n/5629/start/
37 [IpuknagHbie 3a1a4M, CBSI3aHHBIE C 00BEMOM MPSIMOM MPU3MBI tips:/fresh.edu.ru/subjectlesso
n/5629/start/
38 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO OMPeIeIEHHOTO https://resh.edu.ru/subject/lesso
uHTerpana. O6bEM HAKJIOHHOM MPU3MBI n/4046/start/
39 Brruucnenue 00bEMOB TEJ C TOMOIIBIO0 OMPEIEIEHHOTO https://resh.edu.ru/subject/lesso
uHTerpana. O6bEM NUPaMu/Ibl n/4046/start/
40 ®opmyina 06béMa nupamuipl. OTHOIIEHHE 00BEMOB TUPAMHUT C
OOIINM yTIIOM
41 ®dopmyna o6bEMa mupamuabl. OTHOIICHHE 00BEMOB TUPAMUL C
O0IINM yTIIOM
42 CrepeoMeTpruecKHe 3a/1a4u, CBSI3aHHbBIE C 00bEMaMU HAKJIOHHOM
PU3MBI
43 CrepeoMeTpHuueckue 3a1auu, CBA3aHHbIE C 00bEMaMU TUPAMU/IBI
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[Tpuknagueie 3agaun mo Teme "OO0bEMBI TeN", CBSI3aHHBIE C

44 R .
00BEMOM HAKJIIOHHOW NIPU3MBI
45 [Mpuknanueie 3agauu o Teme "OObEMBI Ten", CBSI3aHHBIE C
00BEMOM MUpPaAMUIBI
46 [Ipumenenne 00BEMOB. BerunciieHne pacCcTosTHUS 10 TIIOCKOCTH
47 Kontponsnas padora "O6bEM MHOTOrpaHHHUKA"
48 Hunuaapudeckasi MIOBEPXHOCTH, 00pa3yIonue HUITHHIPHIECKON
MOBEPXHOCTHU
49 Hwmnaap. [psamoit kpyrosoit munuuap. [nomans noBepxHoCcTH
HUIMHAPA
50 Konundeckast HOBEpXHOCTh, 00pa3yrole KOHNIECKOM https://resh.edu.ru/subject/lesso
noBepxHocTu. Konyc n/4903/start/
51 CedeHune KOHyca IIOCKOCThIO, MapalIeIbHON IITIOCKOCTH https://resh.edu.ru/subject/lesso
OCHOBaHUS n/4903/start/
52 VYceuénnslit koHyC. M300paskeHrne KOHYCOB U YCEUEHHBIX KOHYCOB httpsiresh.eclu.rufstibject/lesso
n/4903/start/
53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCA
54 [Tnomane 60KOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH KOHYCA
55 CrepeoMeTpriecKre 3a/1a4 Ha JI0Ka3aTeIbCTBO U BHIYUCIICHUE,
MOCTPOECHUEM CEUYECHUN LUIUHIPA, KOHyCa
56 CrepeoMeTpHuecKHe 3a/1a4M Ha JOKa3aTeIbCTBO U BHIUHUCIICHHE,
MOCTPOEHUEM CEYEHUI HMJIMHIPA, KOHYyCca
o7 [Ipuknaguelie 3aa4u, CBSI3aHHbBIE C IUIMHAPOM
58 [IpuknanHelie 3a1a4u, CBsI3aHHBIE C [HIUHAPOM
59 Cdpepa u map https://resh.edu.ru/subject/lesso
n/4034/start/
60 [Tepecedenue cdepsl u mapa ¢ IWIOCKoCcThio. Kacanue mapa u https://resh.edu.ru/subject/lesso

cepsl IWI0CKOCThI0. Bu n n300pakeHue mapa

n/4034/start/
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[Mepeceuenue chepsl U mapa ¢ WIockocThi0. Kacanue mapa u

https://resh.edu.ru/subject/lesso

61 cdepsl TUIOCKOCTRIO. By u n300paxeHue mapa n/4034/start/
62 VYpasuenue chepsl. [Tnomanes chepsl u e€ gacrei https:/fresh.edu.ru/subjectlesso
n/5525/start/22875/
63 Civmerpis cepb 1 mapa https://resh.edu.ru/subject/lesso
n/5525/start/22875/
CrepeoMeTpHYSCKHE 33]Ia9H Ha JOKA3aTeILCTBO U BEIYHCIICHUE,
64 CBSI3aHHBIE CO CepOii U MAPOM, MOCTPOSCHUEM MX CEUCHHH
IJIOCKOCTBIO
CrepeoMeTpHuecKHe 3a/1auM Ha JOKa3aTeIbCTBO U BHIUHUCIICHHE,
65 CBSI3aHHBIE CO c(pepoit U MapoM, MOCTPOCHUEM HX CEUYCHUN
TUTOCKOCTBIO
66 [IpuknanHeie 3a1a4uu, cBsI3aHHBIC CO chepoli U mapom
67 [ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH, BHIYUCIICHUS B
OKPYXHOCTH, CTaHJapTHBIE MOA00MS
68 PaznuyHble KOMOMHALIMY TEN BPAIIEHUS U MHOTOTPAHHHUKOB s sivesh edu. isubjectilesso
n/4906/start/
69 3anaun no teme "Tena U MOBEPXHOCTH BpalieHUs"
70 3agayu o Teme ""Tena U MOBEpXHOCTHU BpalleHus"
71 KonTponbhast pabora "Tena u noBepXHOCTH BpaleHus "
72 O0béM mmuHIpa. TeopeMa 00 00BEME MPAMOTO MHJTUHAPA ttps:/fresh.edu.ru/subjectlesso
n/6300/start/
73 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpana. O6bpEM KoHyca
74 [Tnomanu 60KOBOI ¥ MOJTHOM MOBEPXHOCTH KOHYCA
75 CrepeoMeTpHUueCKHe 3a/1a4H, CBSI3aHHbBIC C BHIYUCICHUEM

00BEMOB IIMIIMH]IPA, KOHyCa
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[Ipuknagueie 3agaun mo Teme "OO0bEMBI U TUTOIIATH

76 .
MIOBEPXHOCTEN Tl
O06BéM mapa u mapoBoro cextopa. Teopema 06 00bEMe mIapa.
77 [Tnomans cheprl. CTepeomeTprueckue 3aJaun, CBI3aHHbIE C https://resh.edu.ru/subject/lesso
BBIYHCIICHHEM 00BEMOB II1apa, IIapoOBOr0 CErMEHTA U IIapOBOTO n/4910/start/
CeKTopa
[Ipuknaansie 3anaun o Teme "OObEMBI Ten", CBSI3aHHBIE C )
78 00BEMOM 11apa U MmiIomaaso chepbl. COOTHOIEHUS MEXITY aposive b sl
n/4910/start/
IUIOMIA/IIMU MTOBEPXHOCTEN U 00bEMaMU MOTOOHBIX TE
[TogoOnbIe Tena B mpocTpancTBe. MizMeHeHue o0bEma pu
79 nonobun. CTepeoMeTpudecKre 3aa4u, CBI3aHHBIC C
BBIYHCIICHHEM 00BbEMOB TEJI U TUIONIA ICH TOBEPXHOCTEH
80 Kontponbnas padota "[1momraau moBepXHOCTH U 00BEMBI
KpyIJibIxX Ten"
81 JBrxenus npoctpanctBa. Otoopaskenus. [[BuxkeHrs U paBeHCTBO https://resh.edu.ru/subject/lesso
¢uryp. OOuime cBoiicTBa IBUKEHUHN n/6297/start/
82 Buapl nBukeHMit: napauiebHbI IEPEHOC, IEHTPaIbHAs https://resh.edu.ru/subject/lesso
CUMMETpHUS, 3epKAIbHASI CHMMETPHS, IOBOPOT BOKPYT MPSIMOU n/6297/start/
83 [Ipeo6pazoBanus moxoous. [Ipsimas u cdepa Diinepa
84 I'eoMeTrpuueckue 3aaun Ha TIPUMEHEHHUE IBIKEHUS
85 Kontponbnas padota "BekTopsl B mpocTpaHcTBe"
O6o06matomiee moBTopeHue 11 MoHATHIT 1 METOJIOB Kypca
86 reomeTpun 10—11 kiaccoB, cuctemMaTn3anus 3HAaHUM:
"[lapayinesbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTpaHCTBE"
O6o06matoriee moBTopeHue 11 MOHATHIT 1 METOJIOB Kypca
87 reometrpun 10—11 knaccoB, cucremaTusanus 3HaHUi: ""BeKTOpbI B

npocTpancTse"
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O6o06matoriee moBTopeHue 11 MOHATHIT 1 METOJIOB Kypca

88 reomeTpun 10—11 kiaccos, cucremarn3anus 3HaHUA: ""BekTOpEI B
npocTpaHcTae”
O6o6mmaromee noproperue 11 MoHATUN U METOZOB Kypca

89 reometpun 10—11 kmaccos, cucremaru3anus 3HaHuM: "O0beM
MHOTOIrpaHHuKa"
O6o6mmaromiee moproperue 11 MOHATHN U METOZOB Kypca

90 reomeTpun 10—11 kiaccos, cucremarnzanus 3HaHui: "O0beM
MHOTOTpaHHuKa"
O6o0matoriee moBropeHue 11 MoHATHIT 1 METOJIOB Kypca

91 reometpun 10-11 xnaccos, cuctemaruszanus 3Hanui: "[Inomanu
MOBEPXHOCTU M 0OBEMBI KPYTJIBIX TE"
O6o06matoriee moBTopeHue 11 MOHATHII 1 METOJIOB Kypca

92 reometpun 10—11 knaccoB, cucrematuzanus 3Hanuii: "[nomanu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TET"

93 Htorosast KoHTpOJbHAs paboTa

94 HroroBas koHTposIbHAs paboTa

95 [ToBTOpeHME, 0000IIEHNE U CHCTEMATH3AIINS 3HAHUH
Ucrtopus pazButus ctepeoMeTprn Kak HAyKH U €€ poJib B

96 Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUI
Hctopus pazButus ctTepeoMeTprn Kak HAyKH U €€ poJib B

97 Pa3BUTHU COBPEMEHHBIX WHKCHEPHBIX H KOMITBIOTEPHBIX
TEXHOJIOTHI
HcTopus pa3BuTHs CTEpEOMETPUH KaK HAYKH U €€ poJib B

98 Pa3BUTHUU COBPEMEHHBIX HHXKEHEPHBIX U KOMITbIOTEPHBIX

TEXHOJIOTUN




99

HcTopust pa3zBuTHs CTEPEOMETPHUH KaK HAYKH U €€ pOJib B
Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

100

Hcrtopus pazButus ctepeoMeTpun Kak HAyKH U €€ poJib B
pPa3BUTUHU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

101

Hcropus pa3BUTHs CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX UHKCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U

102

HcTopust pa3zBUTHS CTEPEOMETPUH KaK HAyKH U €€ pOJib B
pPa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA

* Maremaruka: anreOpa v Hadajga MaTEMAaTHYECKOTO aHaIN3a, TEOMETPHSI.
Anrebpa u Hadana maTemMaTudeckoro aHammsa, 10 xmacc/ Hukonbckuit C.M.,
[ToramoB M.K., PemernuxkoB H.H. u npyrwe, AKIHMOHEpHOE OOIIECTBO
«3narenbctBO «IIpocBemieHue.

* Maremaruka: anredpa u Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHUSL.
Anrebpa ¥ Havajia MaremaTudyeckoro aHanusa, 11 kimacc/ Huxonbckuit C.M.,
[Toramos M.K., PemernuxoB H.H. u npyrue, AKIUOHEpPHOE OOIIECTBO

«3parenbctBO «lIpocBemieHue.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

1. [Ipunosxenue k razere 1 ceHTs10psa «MaTemaTuka.

2. Coopnuku KliMos EI'D.

3. b. I'. 3uB «/lunaktuueckue marepuansl 1no reomerpun 10 kmaccy.
[Ipocsemienue, 2018.

4. b. T'. 3uB «/lugaktuyeckue marepuanbl 1Mo reomerpu 11 kmacey.

ITpoceenienue, 2018.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChbI
CETU UHTEPHET

www.edu.ru (caiir MOuH P®).

www.school.edu.ru (Poccuiickuii 00111e00pa3oBaTeabHbIN TOPTA).

www.pedsovet.org (Bcepoccuiickuii THTepHET-TIeICOBET)

www.fipi.ru  (caiit  ®enepalbHOrO  HMHCTUTYTa  MEIArOrMYeCKHX
U3MEPEHUN ).

www.math.ru (MatepreT-noaepxka yauTeneil MaTeMaTuKH).



www.mccme.ru  (cailt ~ MOCKOBCKOTO  IIEHTpa  HEMPEpPhIBHOTO
MaTeMaTH4IeCKOro o0pa3oBaHus).

http://mat.1september.ru (caiiT razerb «MaTeMaTHKa)

http://festival.1september.ru  (dbectuBamp,  megarorMuecKUx  HMICH
«OTKpBITHIT ypok» («I[lepBoe ceHTIOps»)).

WWWw.exponenta.ru (o6pazoBareyibHbI MAaTEMaTUUCCKUNA CANT).

kvant.mccme.ru (asiekTpoHHas Bepcus xypHaia «KBaHT.

www.math.ru/lib (a;ekrponnas Mmaremaruueckas OMOIUOTEKA).

https://resh.edu.ru/ (T'ocynapcTBeHHass oOpa3oBaTelibHas ILIaTGopma

«Poccwuiickast AJIEKTpOHHAS IITKOJIA)
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