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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KakK OOECIIE€YMBAET BO3MOXHOCTb W3YYEHMs JUCIHUIUIUH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3UUYECKUX 3a/1a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs IPU U3YYEHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACUCTBUH, CIIEUM(PUUHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MpeaCcTaBICHUs 0 TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAHUE TOHSITUIHOTO anmnapara 1o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMya M yMEHHE HUX NPUMEHSATh, YMEHHS JIOKa3blBaTh TEOPEMbl U HAXOJIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TeOpHuil, POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTepEeOMETPUUYECKUX 3aJady U 3aJad C MNPAKTUYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH
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00O0CHOBaHUHU MaTEeMATUUYECKUX YTBEPXKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4Jaronmuxcs, Mo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIbHBIMUA JHHUAMH yueOHOro Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YyMETh OIEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpPKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
COJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOyudenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. OTO TO3BOJISIET OPraHHU30BaTh  OBJAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pazys NPOYHbIE MHOXKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBJIsIoNIeH yueOHoro npeamera «MareMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTD IIPSAMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHbIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLHsI (GUTYpBI Ha MIIOCKOCTh. [lepneHaAuKyIsspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, TUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUIbHAS U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O NMPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCABP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW MHPAaMHUJIBI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpalleHus Ha
iockocTH. Pa3BépTka nunmHapa u konyca. CumMMmeTpus cepsl U 1mapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TMPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM I1apa U mapoBOro
CerMEHTa.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BnmcanHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanme mapa u chepsl miockocTeio. [loHSATHE MHOTOTpaHHUKA,
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OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemienuwe 3agady Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapayuieTbHO M MEPIEHAUKYISPHO OCH), CEUYCHHS KOHyca (mapayuieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CEUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIEA0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHNE
BeKTOpoB. (CBOMCTBa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHass cucteMa
KOOpAUHAT B mpocTpaHcTBe. KoopamHatel BekTopa. PasmoxeHuwe BexkTopa 1o
0azucy. KoopanHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

/IBUKeHNsI B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uTryp.
OO6mme cBoiicTBa JBWXKCHUH. Buabl JBWXKEHUMN: TMapajuIebHBIM IEPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAA CHUMMETpPHS, TOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUN, MPOLEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSILEMY POCCHUKWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, chopMUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMAaTHUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mpodeccur u pealn30BBIBATH COOCTBEHHBIC IKU3HEHHBIC TLUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3Kk0JI0OrHYecKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWW IS pelieHusl 3amad B o0JiacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOMN MPAKTHUKH, TOHUMAaHUE MaTEMaTHYECKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTUWA, OTHOIICHUN MEXJy MNOHATUSAMH, (POopMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKHU, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTENbCKU MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOTr0 00bEKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHU;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO Pa3IUYHbIX BUAOB U (PopM
IIPE/ICTABIICHHUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaAEKHOCTh uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEISIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHS IO XOJIy pPEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATh CBOM CYXIEHHS C CYXKICHHSAMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BbIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.



PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISITh ILJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTaTa PEIICHHS
MaTeMaTUYECKOHN 3a4a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUAIM, OOBSICHATh MPUUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATECIbHOCTH, HAXOJUTh OIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAHJAHOM U UHIUBUIYATHHOU
paboThl MpU peHIeHWd YYEOHBIX 3a7a4y, MPUHUMATHL I1eJIb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BU/JIBI pa0OT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JEUCTBUS C APYTUMHU YI€HAMU KOMaH/bl, OIEHUBATh KA4€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpPUTEPHUSM, COHOPMYIHPOBAHHBIM  YYaCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX TPHU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;
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CBOOOJHO  OMEpUpOBaTh TMOHSATHUSIMHU, CBS3aHHBIMU C YIJlaMd B
IPOCTPAHCTBE: MEXAY MPSAMBIMH B NIPOCTPAHCTBE, MEXIY HIPSIMOM U
IUIOCKOCTBIO;

CBOOOJ/IHO OIIEPUPOBATh MOHATUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKaMU;
CBOOO/IHO PACIIO3HAaBaTh OCHOBHBIE BUJABl MHOTOTPAaHHMKOB (IIPU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunena, Kyo);

KJIACCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHHMA  JJIA
KJIacCU(pUKaLUY;

CBOOOJIHO  ONEpUPOBaTh  IOHATHSMH, CBSI3AHHBIMM C  CEUYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBIIIOJIHATH napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAaHUE (PUTYP HA TNIOCKOCTb, BHITIOJIHATH U300paskeHus: PUryp Ha
IJIOCKOCTH;

CTPOUTHh CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHMCIIATh  IUIONIAJAM  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

cBOOO/IHO ONEPUPOBATh NOHATUAMU: CUMMETPHUSI B MIPOCTPAHCTBE, LIEHTP,
OCbh M IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;
CBOOOJHO OIEpUPOBATh MNOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNOJIHATH IEHCTBUS HaJl BEKTOpPaMH;

pemarh 3aJauyd Ha JI0Ka3aTeIbCTBO MAaTeMAaTHMYECKUX OTHOIICHUH W
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYMH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pelIeHu MaTEeMaTUYECKUX 3a/lady MOBBIIMIEHHOTO M BBICOKOIO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIIME NPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1ay;
U3BJIEKaTh, NPeoOpa3oBbIBaTh W MHTEPIPETHPOBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTeKax U pUCYHKaX;

OPUMEHATHh TOJY4YCHHbIE 3HAaHWS Ha TMpPaKTUKE: CpPaBHUBATh U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHITh U3YUYCHHbIC MOHSATUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUNA M TEOpeM, ammapara aiareOpbl, peliaTh MpakTUYeCKue 3aaayd,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUUMH;
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UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTu (yHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kinacca o0yyaronuiicss HAyquTCs:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMHU, CBA3AHHBIMU C ILWJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
TIOJTYYCHHUS;

OTIEpUPOBATh MOHATUSMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMIHHIPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cdepa W 1ap) u
OOBSCHATH CIIOCOOBI TTOJIYYEHUS TEJl BpALICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOOKeHne c(hephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAIICHWS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpAIllCHHUS,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYyIT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C KOMOWHAIMSAMHU TEI
BpaIieHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXTY IUIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOTO0OHBIX TEN;

n3o0paxarb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIE) TIIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPaAICHUS;

U3BJICKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUTypax, TMpPEACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
periaTh rTeOMETPUUYECKHE 3a/1a41 Ha BEIYMCIICHUE YTIIOB MEXKIY IPIMBIMH 1
MIJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSTHUMA OT TOYKH JIO TIIOCKOCTH, B IIEJTIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPUPOBATH TIOHATHSIMHU, CBSI3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

BBITIOJIHATh HM300paXCHUS MHOTOTPAHHUKOB W TEJI BpalICHUS IPH
MapajuIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3oBaHus MOA00HS;

12



CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB M TEJ BPALICHHS: CEYEHUS LHUIMHAPA
(mapasnienbHO U MEPIEHIUKYISIPHO OCH), CEYEHUsI KOHYca (ITapasuiebHbIe
OCHOBAHMIO M MPOXOSLIUE YepPE3 BEPIIMHY), CEUEHUS I1apa;
UCIIOJIBb30BaTh METOABl TOCTPOCHHS CEUECHWI: METOJA CJIEAOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIIOCKOCTH;
JIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (PAKThl AJISl PELICHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANOJIAralIINX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCJIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHWN H
HAXO0KJIECHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHSATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHSATH ITOJYyYEHHBIE 3HAHNSI Ha ITPAKTHUKE: CPAaBHUBATh, AHAIIU3UPOBATh
U OLICHUBAThb pEAJbHbIE CHUTYallMH, MPUMEHATh H3YyYEHHBIE MOHATHS,
TEOpEMBbI, CBOMCTBA B TMpPOILECCE IOMCKA PEIICHUS MaTeMaTHYEeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyalluud Ha
A3BIKE TEOMETPUH, UCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHATUH U TeopeM, ammapara aireOpbl, pemarhb
NPaKTUYECKUE 3aJlay, CBS3aHHBIE C HAaXO0XKJIEHHUEM TI'€OMETPUUYECKUX
BEJINYMH;

UMETh NPEJCTABICHUs 00 OCHOBHBIX 3Tamax pa3BUTUS IE€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
bubnuoreka [IOK
! Breenne B crepeomerpuio 23 . https://resh.edu.ru/subject/17/10/
5 B3anmHoe pacnionoxxeHue npsiMbIX B 5 1 bubanorexa [JOK
IIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
3 [TapannenbHOCTD NPSAMBIX U INIOCKOCTEN B 8 1 bubanorexa IIOK
MIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
4 [lepneHAUKyYISPHOCTD MPSAMBIX U o5 1 bubmmorexa [IOK
IIJIOCKOCTEN B IIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
bubnunorexa LIOK
S YIIBL U pacCTOsHHA 16 1 https://resh.edu.ru/subject/17/10/
bubnunorexa LIOK
6 Muororpanmuiu ! 1 https://resh.edu.ru/subject/17/10/
bubnuorexa [JOK
! Bexropsi B npocTpancTse 12 1 https://resh.edu.ru/subject/17/10/
3 [ToBTOpenue, o6oOIIeHNE U 5 3 bubmmoreka [IOK
crucTemMaTu3aluvs 3HaHU https://resh.edu.ru/subject/17/10/
OBUIEE KOJIMYECTBO YACOB I10
i 102 7 3

[TPOI'PAMME
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne ni/m Konrposbusie IIpakrunyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
bub6nuoreka [IOK
1 AHRIMTHIECKAS TEOMETPAA 15 1 https://resh.edu.ru/subject/17/11/
) [ToBTOpenue, o6o0IICHNE U 15 1 bubnumorexa [IOK
CHCTEMATH3ALNS 3HAHUI https://resh.edu.ru/subject/17/11/
.. bubanorexa [JOK
3 O6néM MHOTOrpaHHNKa 17 1 1 https://resh.edu.ru/subject/17/11/
bubnuoreka [IOK
4 Tena spamenns 24 1 1 https://resh.edu.ru/subject/17/11/
5 [Tnomanu moBepxHOCTH U 0OBEMBI 9 1 1 bubmmnoreka IJOK
KPYIJIBIX Te https://resh.edu.ru/subject/17/11/
bubnuoreka [IOK
6 Apixerus 5 1 https://resh.edu.ru/subject/17/11/
5 [ToBTOpenue, o6o0IIeHNE U 17 3 bubnmorexa [IOK
CHCTEMATH3ALNS 3HAHUIA https://resh.edu.ru/subject/17/11/
OBIIEE KOJIMYECTBO YACOB I1O
. 102 9 3

I[TPOTPAMME
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https://resh.edu.ru/subject/17/11/
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB
Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yueHusi o0pa3oBaTeJbHbIE PecypcChl
padoThI padoThI
OcHoBHbIE TIpaBUiIa
n300pakeHNs Ha pUCYHKE
1 TIJIOCKOCTH, TapajuIeIbHBIX 1 bubsmotexa [IOK
- 11ap https://resh.edu.ru/subject/17/10/
MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsiTHs cTepeomMeTpun: TOUKA,
npsiMasi, TJI0CKOCTb,
npocTpancTBo. OCHOBHBIE
2 MpaBujIa U300paKEHUS Ha 1 I nepens bubmorexa HOK
p p https://resh.edu.ru/subject/17/10/
PHUCYHKE TIJIOCKOCTH,
NapajuieIbHbIX MPSAMBIX
(OTpe3KoB), cepeInHbI OTpe3Ka
[TonsaTHA: nepecekarommecs
3 IUIOCKOCTH, IEPECEKAIOLINECS 1 bubnuoreka [IOK
IpsiMas U MIIOCKOCTB; https://resh.edu.ru/subject/17/10/
MOJIYITPOCTPAHCTBO
[TonsTus: nepecexaronmecs
4 IUIOCKOCTH, IEPECEKAIOIIHUECS 1 bubnuoreka [IOK
MpsiMast ¥ TIIOCKOCTb; https://resh.edu.ru/subject/17/10/
2 Henena
MOJIYITPOCTPAHCTBO
5 MHororpaHHiKu, U300paKeHHE 1 bubmmotexa [JOK

MPOCTEHIINX MPOCTPAHCTBEHHBIX

https://resh.edu.ru/subject/17/10/
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Gburyp, HECyIECTBYIOIINX
00BEKTOB

MHororpaHHUKH, H300paKeHHE
IIPOCTEUIINX IIPOCTPAHCTBEHHBIX

bub6nuoreka [IOK

6 X
¢buryp, HecyIeCTBYIOLMINX https://resh.edu.ru/subject/17/10/
00BEKTOB

; AKCHOMBI CTEPEOMETPUH U bubanorexa [JOK
MIEPBBIE CICIICTBUSA U3 HUX https://resh.edu.ru/subject/17/10/

3 AKCHOMBI CTEPEOMETPUH U Bu6nnoreka [IOK
MIEPBBIC CIICCTBUSA U3 HUX https://resh.edu.ru/subject/17/10/
AKCHOMBI CTEPEOMETPHUH U 3 Henens
IIEpBBIE CIECTBUS U3 HUX.

9 CriocoOslI 3a/1aHUs TIPSIMBIX U Bu6nnoreka [IOK
TUIOCKOCTEH B MPOCTPAHCTBE. https://resh.edu.ru/subject/17/10/
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEN
N3oOpakenue ceueHunit
MUPaMHJIBI, Ky0a U TPU3MBIL,

KOTOpBIE MTPOXOJAT YEPE3 UX

10 pébpa. Uzo6paxenue Bu6nuorexa LIOK
[IepECEUYCHUS NOJIYYCHHBIX https://resh.edu.ru/subject/17/10/
IJI0CKOCTeN. PackpammBanue

. 4 nenens
MTOCTPOECHHBIX CEYEHUN Pa3HbIMU
L[BETaMU
N3o0paxeHune cedeHuit
1 MUPaMHJIBI, Ky0a U TPU3MBIL, Bu6mmorexa [IOK

KOTOpBIE TIPOXOIAT Yepe3 Ux
pé6pa. NzobpakeHue

https://resh.edu.ru/subject/17/10/
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MepecevyeHus MOITy4YeHHBIX
IJI0CKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEUCHUN Pa3HBIMU
LIBETaMU

12

13

N3o0paxeHue cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0paxkeHue
MePECeUCHUS MOTyUYCHHBIX
iockocteil. PackpammBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU
[BETaMH

N3006pakeHune ceueHuit
UpaMU/Ibl, KyOa U MPU3MBbI,
KOTOpBIE MPOXOISAT Yepe3 X
pé6pa. Uzobpaxenue
MEPECCUCHU A MOJTYUCHHBIX
II0cKoCTel. PackpammBanue
IMOCTPOCHHBIX CEYSHUH PasHbBIMU
[[BETaMHU

14

15

16

Merton cnenoB 1yl TOCTPOCHUS
CEUYECHUU

Meron cnenoB 1 MOCTPOEHUs
ceueHuii. CBoiicTBa
[IEPECECYCHUN NIPSIMBIX U
IIJIOCKOCTEN

Mertoa cnefoB ajist MOCTPOEHUs
ceueunii. CBOICTBA

5 Henmens

6 "Henens

Bbubmuorexa IJOK
https://resh.edu.ru/subject/17/10/

bubnunorexa LIOK
https://resh.edu.ru/subject/17/10/

butmmoreka IJOK
https://resh.edu.ru/subject/17/10/

butmmoreka IJOK
https://resh.edu.ru/subject/17/10/

bubnmotexa [JOK
https://resh.edu.ru/subject/17/10/
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[IepECCYCHUN NPSIMBIX U
IJIOCKOCTEN

17

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo TpéM TouKam
Ha péopax. Co3aaHne BEIHOCHBIX
YEpTEKEN U 3aIIMCh 1IArOB
MOCTPOCHHS

18

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe rmno Tpém TouKkam
Ha péopax. Co3anne BHIHOCHBIX
YEPTEKEN U 3aIMCh 1IArOB
MIOCTPOCHUS

Bbubnuorexa [HOK
https://resh.edu.ru/subject/17/10/

Bbubmuorexa IJOK
https://resh.edu.ru/subject/17/10/

19

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe mo TpéM TouKam
Ha p&opax. Co3anne BHIHOCHBIX
YEPTEKEN U 3aIKCh 1IArOB
MIOCTPOEHUS

20

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe 1o Tpém Toukam
Ha p&opax. Co3anne BHIHOCHBIX
YepTEeKEN U 3aIMCh I1aroB
MOCTPOEHUS

21

[ToBTOpEHME IITAHUMETPUN:
Teopema 0 MpONOPLUHOHATBHBIX
orpeskax. [lomooue
TPEYroJIbHUKOB

7 Henens

bubnuoreka [IOK
https://resh.edu.ru/subject/17/10/

bubnuoreka [IOK
https://resh.edu.ru/subject/17/10/

bubnuoreka [IOK
https://resh.edu.ru/subject/17/10/

22

[ToBTOpEHME MITAHUMETPUN:
Teopema Menenas. Pacuersl B

8 Henens

butommoreka IHOK
https://resh.edu.ru/subject/17/10/
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CEUYCHMSIX Ha BBIHOCHBIX
yeprexax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN

23

24

KonTponbHas padbota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumnoe pacnionoxenue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpeuBaroniyecs rnpsiMple.
[Ipu3Haky CKpemMBarOIMXCs
npsmbix. [lapannenbHble npsMble
B IIPOCTPAHCTBE

bub6nuoreka [IOK
https://resh.edu.ru/subject/17/10/

bubnuoreka [IOK
https://resh.edu.ru/subject/17/10/

25

Teopema o CylecCTBOBAaHUH U
€AVMHCTBEHHOCTH IPSIMOU
MapajuIeIbHON TAHHOU IIPSIMOW,
MPOXOISIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlEH Ha
JTAHHOU nipsiMoit. JIemma o
[IEPECCUCHUH MapaIICIIbHBIX
MIPSAAMBIX IIOCKOCTBIO

26

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o0 TpEX mapaIeaIbHbIX
npsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannensHOE POEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA
MapajuieTIbHOTO
npoektupoBanus. M300paxkeHue
pasHbIX (GUTYp B MapaIIEITbHON
MPOCKLUU

bubnuorexa [JOK
https://resh.edu.ru/subject/17/10/

9 Henmens
bubnuoreka [IOK

https://resh.edu.ru/subject/17/10/

bubnuoreka [IOK
https://resh.edu.ru/subject/17/10/
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28

[MenTpanbsHas npoekuus. Yroiui ¢
COHAIPaBJICHHBIMUA CTOPOHAMH.
VYron Mexay npsMbIMU

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIE C
paCHOHO)KeHI/IeM HpHMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapamuIeIbHOCTh
IIPSIMOM M TUIOCKOCTH B
npocrpanctse. [Ipru3nak
[IapaJUIEIbHOCTH IPSIMOU U
mockocTu. CBoMCTBA
[IapaJUIEILHOCTH IPSIMOU U
IIJIOCKOCTH

10 Hemensa

Bbubnunorexa LIOK
https://resh.edu.ru/subject/17/10/

Bbubnunorexa LIOK
https://resh.edu.ru/subject/17/10/

Bbubmuorexa [JOK
https://resh.edu.ru/subject/17/10/

31

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHUEC U JOKAa3aTCIbCTBO,
CBSI3aHHBIE C MapAJUIEIBHOCTHIO
MPSMBIX U IIOCKOCTEHN B
MIPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MPOXOJISLIETO Yepe3 TaHHYIO
MPSIMYIO Ha YepTexe U

MapaJuIeIbHOTO APYTOM MIPSMOM.

PacuéT oTHOILIEHU

33

[TapannensHas npoexkuus,
MMPUMEHCHUC IJId TOCTPOCHUA
ceueHui Kyda u
napauienenumnena. Ceoncraa
Hnapajijiejcumiicaa 1 Npu3mMbl

11 Henensa

bubnuoreka [IOK
https://resh.edu.ru/subject/17/10/

bubnuoreka [IOK
https://resh.edu.ru/subject/17/10/

bubnuorexa [JOK
https://resh.edu.ru/subject/17/10/
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[TapannenpHbIE IIIIOCKOCTH.

Bbubnunorexa LIOK

34 Hpussaku ?apaHHeHBHOCTH ABYX https://resh.edu.ru/subject/17/10/
IJI0CKOCTEN
Teopema 0 nmapajuIeIbHOCTH U
€MHCTBEHHOCTH IIJIOCKOCTH, _ 110K
o HOJINOTCKAa
35 TPOXOIIIEH Hepes TOqKE” He https://resh.edu.ru/subject/17/10/
MIpUHAJIJIeKA aHHOM
prHaz oA N 12 nenenst
IJIOCKOCTH U CIIEACTBUSI U3 HEE
CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 0 mapasuieIbHOCTH
36 MPSAMBIX IIEPECEUCHHUS [TPU Bu6moreka IIOK
IepeceueHun IBYX https://resh.edu.ru/subject/17/10/
MapajuieNbHbIX TUIOCKOCTEN
TpeTben
CaolicTBa napamienbHbIX
IJIOCKOCTEH: 00 0Tpe3Kax
napauieNbHbIX TPSIMBIX, i 10K
. HOJIMOTCKaA
37 SAITIOTCHIBIX MEHIY https://resh.edu.ru/subject/17/10/
NapajieIbHbIMU TI0CKOCTSMH; O
MepECECUCHUH MPSIMOU C IBYMS 13 Hemens
napajjiCJIbHBIMH ITJIOCKOCTSAMU
38 IToBTOpEeHue: Teopema bubnuoreka [IOK
[Mudaropa Ha IOCKOCTH https://resh.edu.ru/subject/17/10/
39 [ToBTOpEHME: TPUTOHOMETPHS Bu6nuoreka [IOK
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA https://resh.edu.ru/subject/17/10/
CaoiicTBa Kyba 1 Bubmiorexs LIOK
40 MPAMOYTOIILHOTO 14 nepens https://resh.edu.ru/subject/17/10/
napajuiesienuneaa

22



Brrunciienue 1iH OTpPE3KOB B

Bbubnunorexa LIOK

4 KyOe 1 IpAMOYTOILHOM https://resh.edu.ru/subject/17/10/
napasieenumesie
[lepnieH IUKyYIAPHOCTD NPSMOM U
42 rockocty. [Ipuznak bubmmorexa [IOK
NEPIEHIUKYJIIPHOCTU IPSIMON U https://resh.edu.ru/subject/17/10/
IJIOCKOCTHU
[lepneHMKyIAPHOCTD NPSMOM U
43 mrockoctu. [Ipu3nak bubanorexa [JOK
MEPIEeHIUKYJIIPHOCTU IPSIMON U https://resh.edu.ru/subject/17/10/
IUIOCKOCTH
Teopema o CylecCTBOBAaHUH U
€MHCTBEHHOCTH MPSIMO,
44 IPOXOASAIIEH Yepe3 TOUK 15 nenens Bu6nuorexa LIOK
POXOZAI p Y https://resh.edu.ru/subject/17/10/
MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TTIOCKOCTH
IImockoctu n
45 MEePIECHANKYISIPHBIE UM MPSIMBbIE burbnnorexa HQK
https://resh.edu.ru/subject/17/10/
B MHOTOTpaHHUKAaX
IImockoctu n
46 MEePIEHUKYISIPHBIE UM MIPSIMbIE bubmmorexa HQK
https://resh.edu.ru/subject/17/10/
B MHOTOTpaHHUKAaX
[lepneHuKyIsip U HAKJIOHHAS.
47 ITocTpoenne nepueHIUKYIIApa U3 16 Henensa Bubmorexa [IOK
p PHCHMIY AP A https:/resh.edu.ru/subject/17/10/
TOYKHU Ha MPSMYIO
[lepnieHuKyIsIp ¥ HAKJIOHHAS.
bubnuoreka [IOK
48 [TocTpoeHue nepneHIuKyIIsIpa U3

TOYKHU Ha MPSMYIO

https://resh.edu.ru/subject/17/10/
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Teopema o Tpéx

49 neprneHIuKyisipax (mpsamas u bubimorexa [IOK
PHCHIYIAP P https://resh.edu.ru/subject/17/10/
oOpaTHas)
Teopema o Tpéx
50 nepreHIuKyIsIpax (mpsamas u 17 nenens buGmnorexa LIOK
PHCHAMKYTAD p https://resh.edu.ru/subject/17/10/
oOparHas)
51 Yron mexny bubanorexa [JOK
CKPELIUBAIOIIUMUCS IPSIMBIMH https://resh.edu.ru/subject/17/10/
[Touck neprneHuKyIspHBIX
52 MIPSIMBIX cpn0Mo L}I]O ! bubmorexa HOK
p B } https://resh.edu.ru/subject/17/10/
MEPIEeHIUKYISAPHBIX TUIOCKOCTEN
53 OpTtoronaiibHOe Bbubmmoreka [IOK
MPOEKTUPOBAHUE 18 Henensa https://resh.edu.ru/subject/17/10/
[Toctpoenue ceuennii kyoa,
54 MIPU3MBI, TPABUIILHOU MUPAMUIBI Bubmioreka [JOK
C MIOMOIIIBbIO OPTOTOHATBHON https://resh.edu.ru/subject/17/10/
MPOCKIIUU
[TocTpoenue ceuenmii kyoa,
55 MIPU3MBI, TPABUIIHLHOU MUPAMUIBI Bubmuoreka [JOK
C IIOMOIIBIO OPTOTOHAIBHOU https://resh.edu.ru/subject/17/10/
MPOCKIIUN
CummeTpus B IpOCTPaHCTBE
56 OTHOCUTENBHO IOCKOCTH. 19 nenens Bu6mmorexa IJOK
[InmockocTn cummeTpuil B https://resh.edu.ru/subject/17/10/
MHOTOTPaHHUKAX
[Ipu3Hak nepneHANKYIIPHOCTH
P . P YP butmmnoreka IJOK
o7 MPSAMOM U TNIOCKOCTH KaK

CJICACTBHUC CHUMMCTPUU

https://resh.edu.ru/subject/17/10/
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HpaBI/IJ'IBHBIe MHOTI'OIpaHHUKH.

Bbubnunorexa LIOK

58 Pacuer paccrosnuid ot ToukH 10 https://resh.edu.ru/subject/17/10/
IIOCKOCTH
[IpaBusbHBIE MHOTOTPAHHUKH.
59 Pacuér paccTossHMiT OT TOYKH 10 Bubmmotexa HOK
p A 20 memens  https://resh.edu.ru/subject/17/10/
TTIOCKOCTH
Crioco0sl OMyCTUTH
60 MIePIEHIUKYIISIPBI: CHMMETPHS, Bu6simorexa [TOK
CABUI TOYKH I10 NApAJLJIEIbHOU https://resh.edu.ru/subject/17/10/
IpsAMOI
61 CrBur 1o HenapaieIbHOU bubanorexa [JOK
MPSIMOM, N3MEHEHHE PACCTOSTHUI https://resh.edu.ru/subject/17/10/
KontponbHas padota "B3anmuoe
62 aCIIOJIOKEHUE NPSAMBIX U Bubmorexa HOK
p p https://resh.edu.ru/subject/17/10/
IJIOCKOCTEN B MPOCTPAHCTBE"
21 Henmens
[ToBTOpEHME: YyTOI MEKITY
MPSIMBIMU Ha TJIOCKOCTH,
63 TPUTOHOMETPHS B IPOU3BOILHOM Bubmorexa HOK
P p P https://resh.edu.ru/subject/17/10/
TpEyroJbHUKE, TEOpEMa
KOCHHYCOB
[ToBTOpEHME: YyTOI MEKITY
64 CKPENTUBAIOIIMMHUCS TPSIMBIMH B Bubmorexa HQK
https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
22 Henmens
I'eomeTpuueckue MeTo b1
butmmoreka IJOK
65 BBIYMCIICHHS yTJIa MEXTY

IMpsAMBIMHA B MHOT'OTpaHHHUKaX

https://resh.edu.ru/subject/17/10/
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JiByrpanssbiii yroia. CBoicTBO

66 JUHEHHBIX YTJIOB IBYTPAaHHOTO bubmmorexa IOK
YIOB HBYTP https://resh.edu.ru/subject/17/10/
yria
[TeprieHAMKYASAPHBIE TITIOCKOCTH.
67 CaoiicTBa B3aMMHO bubimorexa [IOK
. https://resh.edu.ru/subject/17/10/
NEPIEHIUKYJIPHBIX TUIOCKOCTEN
[Ipu3Hak nepneHANKyJIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMOK
68 MepecedeHus IByX IIOCKOCTEH bubmorexa LHOK
P BYX . https://resh.edu.ru/subject/17/10/
NEPIEHIUKYIJIPHBIX TPEThel 23 nenens
IJIOCKOCTH
[IpsiMoyTronbHBIMA
napajuieJienunen; Kyo;
69 M3MEPEHUsl, CBOMCTBA bubmorexa [IOK
p ’ https://resh.edu.ru/subject/17/10/
MPSIMOYTOJIBHOTO
napajuienenuneaa
Teopema 0 nMaroHaIu
70 MIPSAMOYT'OJIBHOTO bu6nuorexa [IOK
MapajieenuIe a u cleICTBUe https://resh.edu.ru/subject/17/10/
u3 Heé
CrepeomeTrpuueckue u
71 MPUKIIAJHBIE 3a1a4H, CBI3aHHBIE 24 but6mmnoreka IJOK
CO B3aMMHBIM PacHOJIOKEHUEM HEAC hitps://resh.edu.ru/subject/17/10/
MPSIMBIX U IJIOCKOCTU
IToBTOpEHME: CKpEIIMBAIOLIUECS
79 IpsIMBIE, MTapaIIeIbHbIE bu6mmnoreka [{OK

IIIOCKOCTH B CTaAaHAAPTHBIX
MHOTI'OrpaHHUKax

https://resh.edu.ru/subject/17/10/
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[Tapa napaienbHbIX III0CKOCTEN
Ha CKPEIMBAIOIINXCS MPSAMBIX,

Bbubnunorexa LIOK

73 PACCTOAHHC MEXKIY https://resh.edu.ru/subject/17/10/
CKPEIIHMBAIOIIMUMUCS MPSIMBIMU B
MPOCTBIX CUTYAIUAX
PaccrostHUE OT TOYKH 110
74 IUIOCKOCTH, PACCTOSIHUE OT 25 Henens Bubmiorexa LIOK
o p https://resh.edu.ru/subject/17/10/
MPSMOM 10 TIIOCKOCTH
Beruncnenue paccTosHUNA MEXKIY
75 CKPEIIMUBAIOIINMUCS IIPSIMBIMHU C Bbubmuorexa [JOK
MTOMOIIIBIO TIEPIICHANKYIAPHOR https://resh.edu.ru/subject/17/10/
IIOCKOCTH
Tpéxrpannsiii yrou,
HEPaBEHCTBA JIJISl TPEXTPAHHBIX i 10K
noImoreKa
76 yrnos. Teopema ITngaropa, https://resh.edu.ru/subject/17/10/
TEOpPEeMbl KOCUHYCOB U CHHYCOB
JUISl TPEXTPAHHOIO yria
. 26 "Henensa
DneMeHTHI chepruyecKoit G LOK
. noamoTeKa
" TCOMCTPHH. TCOACIHACCKHIC https://resh.edu.ru/subject/17/10/
JIMHUY Ha 3emiie
78 KonrtponsHas padora "Yrisl u bubmmnoreka [{OK
paccrosaHus" https://resh.edu.ru/subject/17/10/
CucreMaTu3anus 3HaHUH - LOK
" noInoTexa
& Muororpansuk 1 ero https://resh.edu.ru/subject/17/10/
SJIEMEHTHI" 27 nHenensa
80 [MTupamuna. Buasl nupamu. bubnuoreka [IOK

[IpaBunbHas nupamuaa

https://resh.edu.ru/subject/17/10/
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IIpusma. IIpsAmas u HakIOHHAs

Bbubnuorexa [HOK

81 npu3Mel. [IpaBuiIbHAS Tpr3Ma https://resh.edu.ru/subject/17/10/
[IpssMo#t napaienenunesn,
82 MPSIMOYTOJIBHBIHN bubmmorexa LIOK
PAMOYT https://resh.edu.ru/subject/17/10/
napaJiesienunes, Kyo
83 Brinykibie MHOTOTpaHHUKH. bubmmorexa [JOK
Teopema Ditnepa 28 memenst  https://resh.edu.ru/subject/17/10/
Brinykiible MHOTOTpaHHUKH.
84 Teopema Ditnepa. IIpaBunbHbIe bubmmorexka [IOK
U MOJTyTpaBUIIbHbIE https://resh.edu.ru/subject/17/10/
MHOTOTPaHHUKHU
85 Kontponbnas padota Bbubmmoreka [IOK
"MHororpaHHuKu" https://resh.edu.ru/subject/17/10/
86 [ToHsiTHE BEKTOpa Ha MJIOCKOCTH 29 Henens bubnmnoreka HQK
U B IIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
87 CymMmma BEKTOPOB bubmorexa HOK
M p https://resh.edu.ru/subject/17/10/
88 Pa3nocTe BekTOpOB bubmotexa LIOK
https://resh.edu.ru/subject/17/10/
bubnuoreka [IOK
89 1lpasruio mapamenenunesa 30 Hexens https://resh.edu.ru/subject/17/10/
90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 bubmorexa LIOK
https://resh.edu.ru/subject/17/10/
Paznosxxenune BekTopa mo 6azucy
91 TPEX BEKTOPOB, HE JICKAIIHNX B bubmmorexa HOK
’ https://resh.edu.ru/subject/17/10/
OJIHOHU IIJIOCKOCTH 31 menens
92 CkansipHOE TIpOU3BEICHUE bubmorexa [IOK

https://resh.edu.ru/subject/17/10/
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93 Brrunciienune yria Mexuay 1 bubmmorexa [IOK
BEKTOPAMH B IPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
94 [Ipocreiine 3anauu ¢ 1 bub6nuorexa [IOK
BEKTOPAMH https://resh.edu.ru/subject/17/10/
[Ipocreiimue 3axauu ¢ bub6mmorexka [IOK
95 BEKTOPaMH 1 32 nenens https://resh.edu.ru/subject/17/10/
96 [Ipocreiimne 3amauu ¢ 1 bubnunorexa IIOK
BEKTOPAMHU https://resh.edu.ru/subject/17/10/
97 [Ipocreiimne 3amauu ¢ 1 bu6imorexa [IOK
BEKTOPAMH https://resh.edu.ru/subject/17/10/
08 O60061eHre U cucreMaTu3anus 1 13 bubmunoreka ITOK
SHAHH HEAGT hitps://resh.edu.ru/subject/17/10/
99 O06o01IeHre U cCHCTEeMaTH3aIs 1 bubnuoreka IIOK
SHAHWIHA https://resh.edu.ru/subject/17/10/
bubnuoreka [JOK
100 Hrorosas xoHTpONEHas paboTa 1 https://resh.edu.ru/subject/17/10/
bubnuoreka [IOK
101 HToroBasi KOHTpOJIbHASA paboTa 1 34 nenens https://resh.edu.ru/subject/17/10/
. bubnuoreka [HOK
102 BxonHoi KOHTPOIE 1 https://resh.edu.ru/subject/17/10/
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

KoaunuecTBO 4acoB

Hara JIeKTPOHHBbIE HU(POBHIE
Nen/m Tema ypoka Kontposbubie IIpakrnueckue
Bcero u3y4eHusi 00pa3oBaTeJbHbIC PeCyPChI
padoThI padoThI
IToBTOpEHME TEMBI
1 "KoopauHnatsl BeKTOpa Ha 1 bubmorexa LIOK
https://resh.edu.ru/subject/17/11/
MJIOCKOCTH M B IPOCTpaHCTBE"
[ToBTOpenue Temol "CkansipHoe bubmmorexa [JOK
2 1 1 Hemens ] ;
MPOU3BEJCHNE BEKTOPOB" https://resh.edu.ru/subject/17/11/
[ToBTOpEHKE TEMBI
3 "BeruncieHue yria Mex, 1 bubsmorexa [IOK
yr y https://resh.edu.ru/subject/17/11/
BEKTOpaMH B IPOCTpaHCTBE"
[ToBTOpenue Temsl "YpaBHeHHe
4 MIPSIMOM, MPOXOIAIICH Yepe3 1B 1 bubmmorexa LTOK
PAMON, TPOXOLAIIEH HEPEs 1 https://resh.edu.ru/subject/17/11/
TOYKH"
YpaBHEHHE IOCKOCTH,
5 HOpMaJb, ypaBHEHUE TJIOCKOCTH 1 2 Henens bubmmorexa LIOK
p - P A https://resh.edu.ru/subject/17/11/
B OTpE3Kax
YpaBHEHHE IJIOCKOCTH,
6 HOpMaJib, ypaBHEHHUE TJIOCKOCTH 1 bubmorexa LIOK
P » P https://resh.edu.ru/subject/17/11/
B OTpE3Kax
7 BekTopHoe nponsBeneHne 1 bubmmorexa [TOK
PHOC IPOUSBE https://resh.edu.ru/subject/17/11/
JIuHeiHbIE HEPaBEHCTBA, bu6motexa [IOK
8 i . 3HENEML | hitps://resh.edu.ru/subject/17/11/
JIMHECHHOE IIPOTPaMMMPOBAHUEC ps://resh.edu.ru/subject
9 JIuneliHble HEPABEHCTBA, 1 bubanorexa [IOK

JIMHENHOE IPOrpaMMHUPOBAHUE

https://resh.edu.ru/subject/17/11/
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AHaIUTHYECKUE METOIBI

10 acyéra yriia MeXIy MPsIMbIMHA brbmiorexa HOK
p yr Ay 1p https://resh.edu.ru/subject/17/11/
B MHOTOTpaHHUKAX
AHaIUTHYECKUE METOIBI

1 pacyéTa yriia Mexy 4 uenens Bu6morexa IJOK
IUIOCKOCTSIMH B https://resh.edu.ru/subject/17/11/
MHOTOT'PaHHHKAX

12 dopmyiia pacCTOSIHUA OT TOUKH Bu6simorexa [TOK
JI0 TIJIOCKOCTH B KOOpAMHATaX https://resh.edu.ru/subject/17/11/

13 Haxoxxnenne paccTossHUul OT Bu6nnoreka LIOK
TOYKH JI0 MJIOCKOCTH B KyOe https://resh.edu.ru/subject/17/11/
Haxoxnenne paccrostHuii OT

14 TOYKH J0 INIOCKOCTH B 5 Henens bubmorexa LHOK

A A https://resh.edu.ru/subject/17/11/
MPaBHIIbHON MHUpamMue

15 KonTtponbHnas padora bubmmoreka [IOK
"AnHanmuTHueckas reomerpus” https://resh.edu.ru/subject/17/11/

16 CeueHunst MHOTOTPAaHHUKOB: bu6mmorexa [IOK
CTaHJapTHbIE MHOTOIPAHHUKU https://resh.edu.ru/subject/17/11/

17 CeueHust MHOTOTPAHHUKOB: Bu6mmoreka LIOK
METO/I CIIENIOB https://resh.edu.ru/subject/17/11/

6 Henens
CedeHnst MHOTOTPAaHHUKOB:

18 CTaHJapTHBHIC TIJIOCKOCTH, Bu6mmoreka LIOK
NepPECEYECHMS NPSMBIX U https://resh.edu.ru/subject/17/11/
MJIOCKOCTEeM
[TapannensHble psMbIE U

) butmmnoreka IHOK

19 MJIOCKOCTH: TIapaJiIeNIbHbIS 7 Henens

CCUCHUA

https://resh.edu.ru/subject/17/11/
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[TapamienbHble IPsIMBIE U

Bbubnuorexa [HOK

20 IUIOCKOCTH: pac4YéT OTHOIICHUN https://resh.edu.ru/subject/17/11/
[TapamienbHble IPsIMBIE U
21 IUIOCKOCTH: YIJIbI MEXK bubmiorexa LIOK
e Y https://resh.edu.ru/subject/17/11/
CKPEIIUBAIOIIUMUCS TIPSIMBIMU
[TepneHauKyIsIpHBIE TIPSIMBIC U
IJIOCKOCTH: CTaH/IapTHBIC IMaphl
22 EPIEHINKYJISIPHBIX Brbmiorexa HOK
prict Uy p https://resh.edu.ru/subject/17/11/
TUTIOCKOCTEH | MPSMBIX,
CUMMETPUN MHOTOTPAHHHUKOB
[TepneHauKyISIpHBIE TIPSIMBIC U 8 Henmens
23 HJ'IOCKOCTI/I');GO eMa 0 TpeX Brbmiorexa HOK
) p p https://resh.edu.ru/subject/17/11/
MEPIICHIUKYIIIpax
[lepneHaUKyIIpHBIE IPSMBIE U
24 HJI(F))CKOCTI/I')];LI‘II)I/ICHGHII/:SI JIVH B Bubmorexa HOK
) A https://resh.edu.ru/subject/17/11/
MHOTOTpaHHHKaX
[ToBTOpenue: miomanu
o5 MHOTOYTOJIbHUKOB, ()OPMYITBI bubanorexa [JOK
JUTSI TITOMIAACH, COOOpaKeHHs https://resh.edu.ru/subject/17/11/
noaoous
IToBTOpEHME: MIIOIIAAN
MHOT'OYTOJILHUKOB, (DOPMYIIBI
26 yr ¥ (opmy. 9 Henens .BI/I6JII/IOTeKa L[QK
JUTSI TITOMAACH, COOOpaKeHUS https://resh.edu.ru/subject/17/11/
noxoous
[ToBTOpEHME: MIIOIIAAN
97 MHOTOYTOJIBHUKOB, (POPMYJTBI bubanorexa [IOK

JUTS TUTOTIA/IeH, CoOOpaKeHus
og00ust

https://resh.edu.ru/subject/17/11/
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Inomaau ceuennii
MHOTOI'PAaHHUKOB: IIJIOIIATN

Bbubnuorexa [HOK

28 MOBEPXHOCTEH, pa3pe3aHus Ha https://resh.edu.ru/subject/17/11/
4acTH, COOOpaxeHus Moao0us
[Inomanu ceyenui

29 MHOTOTPaHHHUKOB: TLIOIAIN 10 menens BuGnnoreka [JOK
MOBEPXHOCTEH, pa3pe3aHus Ha https://resh.edu.ru/subject/17/11/
4acTH, COOOpaxeHus mogo0us
KontponsHas padora

30 "TloBTOpEHME: MHOTOTPAaHHUKH Bubmotexa HOK

’ ’ https://resh.edu.ru/subject/17/11/
CEYEHUs] MHOTOTPaHHUKOB"
O6béMm Tena. O6beM
31 HPSIMOYTOJIEHOTO Bubmiorexa HOK
PAMOYT https://resh.edu.ru/subject/17/11/
napaJienenunea
3anauun 00 yABOEHHH Ky0a, 0
32 KBaJpaType Ky0a; 0 TPUCEKIIUU bubnnorexa LIOK
> 11 memens  https://resh.edu.ru/subject/17/11/
yria
CrepeomeTrpuueckue 3a1auu,

33 CBSI3aHHBIE C 00BEMOM bubnuorexa [JOK
IIPSAMOYTOJIBHOTO https://resh.edu.ru/subject/17/11/
napaJenenuneaa
[Ipuknagneie 3a1auu,

34 CBSI3aHHBIE C BBIUMCIICHUEM Bu6nuoreka [IOK
00BEMa TIPSIMOYTOJILHOTO https://resh.edu.ru/subject/17/11/

12 nenens
napaJenenunena
35 O0BEM psMON TIPU3MEI bubnnorexa LIOK

https://resh.edu.ru/subject/17/11/
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CrepeomeTpuyeckue 3a1auu,

Bbubnuorexa [HOK

36 CB’B._aHHHe ¢ BH?HCHeHHeM https://resh.edu.ru/subject/17/11/
00BEMOB MPSIMOI TTPU3MBI
IIpuxnanHeie 3amauu,
37 CBA3aHHBIE ¢ 00BEMOM HIPSIMOIT Brbmorexa HOK
p https://resh.edu.ru/subject/17/11/
MIPU3MBI
Brruucienue 00bEMOB TEI C
38 TIOMOIIBIO ONIPENEIEHHOTO 13 bubanorexa [JOK
uHTerpaia. O0bEM HAKIIOHHON HERE ' https://resh.edu.ru/subject/17/11/
MIPU3MBI
Brruucienue 00bEMOB TEI C
39 MTOMOIIBIO ONPEAETEHHOTO Bubmorexa HQK
https://resh.edu.ru/subject/17/11/
uHTerpana. O0bEM nupaMuIsl
dopmyna 00bEMa MUPaMH/IBL.
40 OtHomenne 00LEMOB TUPAMU budmorexa LIOK
p A https://resh.edu.ru/subject/17/11/
C 00LIUM yTIIOM
®opmyna o0bEMa NUpaMUIbL.
41 OtHomenne 00LEMOB TUPAMU 14 wengensa budmorexa LIOK
PaMHA A https://resh.edu.ru/subject/17/11/
¢ 00LIUM yTIIOM
CrepeomeTpuyiecKkue 3a1a4,
42 CBsI3aHHBIE C O0OBEMAMU Bubmorexa [IOK
_ https://resh.edu.ru/subject/17/11/
HAKJIOHHOU MPU3MBI
CrepeomeTpuueckue 3a1auu,
43 CBA3aHHBIE ¢ 00BEMAMU Bubmiorexa LIOK
https://resh.edu.ru/subject/17/11/
MTAPaMUJIBI
15 menens
[Ipukiannelie 3a7a4u Mo TeEME
44 "OOBEMBI TEN", CBI3aHHBIE C bubmorexa LIOK

00BEMOM HAKIIOHHOM MPU3MBI

https://resh.edu.ru/subject/17/11/
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[IpuxitagHblie 3ana4m 10 TeMe

Bbubnuorexa [HOK

45 O6f’eMH e, CBAAHHEIC ¢ https://resh.edu.ru/subject/17/11/
00BEMOM TTUPaAMUJIBI
[Tpumenenne 00bEMOB.
46 Brruucnenue paccrosinus 10 brbnnorexa HQK
https://resh.edu.ru/subject/17/11/
IJIOCKOCTH
47 Kontponbnas pabota "O6beM 16 bu6imoreka [IOK
MHOTOTrpaHHHKaA" HEREA ' https://resh.edu.ru/subject/17/11/
[{umuHaprdeckas TOBEPXHOCTb,
48 o0pa3yromue HUIHHIPHIECKON bubmorexa HQK
https://resh.edu.ru/subject/17/11/
MTOBEPXHOCTH
unuHap. Ipsamoit kpyrosoit
49 HHHHH P ijo AlE by Bbubmuorexa [JOK
HHITHERAD- LLToHalk https://resh.edu.ru/subject/17/11/
MOBEPXHOCTH IMIIMHIPA
Konnueckas noBEpXHOCTB,
50 o0pa3yronme KOHUIeCKOU 17 nenens bubmorexa HOK
https://resh.edu.ru/subject/17/11/
noBepxHocTu. Konyc
Ceuenne KoHycCa IJIOCKOCTHIO,
o1 napauieIbHOM TNIOCKOCTH bubmmorexa HOK
https://resh.edu.ru/subject/17/11/
OCHOBaHUS
Y ceu€HHBI KOHYC.
52 N306paskeHne KOHYCOB U bubmmorexa IOK
! https://resh.edu.ru/subject/17/11/
yCEUEHHBIX KOHYCOB
18 Henensa
[Tmomraae 60xoOBOI
. bubnuoreka [IOK
53 MIOBEPXHOCTH U IOJHON

IMMOBCPXHOCTHU KOHYCA

https://resh.edu.ru/subject/17/11/
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TTnomwans 00x0BOI

54 MMOBEPXHOCTH U TIOJIHOM bubmorexa [IOK
P https://resh.edu.ru/subject/17/11/
MMOBEPXHOCTH KOHYCA
CrepeomeTpHuuecKue 3aauu Ha
55 JI0Ka3aTeJIbCTBO M BEIUHCIICHHE, Bbubnuorexa [HOK
MOCTPOCHUEM CEYEHU M https://resh.edu.ru/subject/17/11/
HUJIUHAPA, KOHYCa
Crepeome €CKHe 3a/a a
pEeOMETpUUECKHE 3a7]a41 H 19 Heens
56 JI0Ka3aTeJIbCTBO U BBIUMCIICHUE, bubnuoreka [IOK
MOCTPOCHUEM CEUCHUM https://resh.edu.ru/subject/17/11/
HUJTUHIPA, KOHYCa
57 IIpuknaaneie 3agauu, bubanorexa [JOK
CBSI3aHHBIE C [IUIUHIPOM https://resh.edu.ru/subject/17/11/
58 IIpukiiaguele 3agauu, bubnumoreka [IOK
CBSI3aHHBIE C IIUITHHIPOM https://resh.edu.ru/subject/17/11/
bubnuoreka [IOK
59 Cepa m map https://resh.edu.ru/subject/17/11/
20 Henensa
[Tepeceuenue cdepsl u mapa ¢
60 miockocThio. Kacanue mapa u bubanorexa [JOK
c(bepLI IUIOCKOCTBIO. BI/II[ u https://reSh.EdU.rU/SUbiect/l?/ll/
u300pakeHue mapa
[Tepeceuenwne cdepsl u mapa ¢
61 mIockocThio. Kacanue mapa u bubnuorexa [JOK
C(I)epLI IUIOCKOCTBIO. BI/II[ u httpS://reSh.edU.rU/SUbiect/l?/ll/
n300paxkeHue mapa 21 "enens
62 VYpaBuenne chepsl. [Lnomans bu6motexa [IOK
chepsl u eé yacreit https://resh.edu.ru/subject/17/11/
63 Cummetpus cepsl u mapa bubmmoreka [{OK
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CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,

https://resh.edu.ru/subject/17/11/

64 CBsI3aHHBIE CO c(hepoil U mapom bubimotexa HOK
_ ’ https.//resh.edu.ru/subject/17/11/
MIOCTPOEHUEM UX CCUCHHM
IJIOCKOCTBIO
CrepeomMeTprUeCKHE 3a/1a9l HA
P P A 22 uenensd
JI0KA3aTelIbCTBO U BEIYUCIICHHUE,
65 CBSI3aHHBIE CO c(hepoil U mapom Eubmotexa HQK
_ ’ https://resh.edu.ru/subject/17/11/
MOCTPOEHUEM HX CCUCHHM
IJIOCKOCTBIO
66 IIpuxnanueie 3axauu, Bbubmuorexa IJOK
CBsI3aHHBIC CO CEepoi U MapoM https://resh.edu.ru/subject/17/11/
[ToBTOpEHUE: OKPYKHOCTH Ha
67 IJIOCKOCTH, BEIYHUCJICHUS B bubnuoreka [IOK
OKPYKHOCTH, CTaHJIapTHbIE https://resh.edu.ru/subject/17/11/
mogoous
23 Henensa
68 Paznmuunble koMOMHAIINN TET bubnuoreka [HOK
BpalICHUS 1 MHOTOI'PAHHUKOB https://resh.edu.ru/subject/17/11/
69 3anauu no teme "Tena u bubanorexa [JOK
MOBEPXHOCTHU BpamieHus" https://resh.edu.ru/subject/17/11/
70 3agaun o teme "Tena u bubmuorexa IJOK
MIOBEPXHOCTHU BpaleHus" https://resh.edu.ru/subject/17/11/
KontponbHas padora "Tena u
71 p p ¢ 24 Henens - bubnunoreka HQK
MTOBEPXHOCTH BpalCHUS ttps://resh.edu.ru/subject/17/11/
79 O06bém unuHIpa. Teopema 06 bubmmoreka [IOK

00BEME MPSMOTO IIIIUHPA

https://resh.edu.ru/subject/17/11/
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73

Beruucienue 00bEMOB TEI C
MIOMOIIBIO OMPEAETIEHHOTO
unterpana. O0bEM KOHyca

74

75

76

TTnomanu 0OKOBOI U IOJIHONU
MOBEPXHOCTH KOHYCa

CrepeomeTpHyeCcKHe 33/1a4H,
CBSI3aHHBIC C BBIUUCIICHUEM
00BEMOB IMJIMH/Ipa, KOHYCa
[TpuknaaHbIe 3a7a49U 110 TEME

"OO0BEMBI U IUIOLIAIN
MOBEpXHOCTEM Ten"

77

78

79

O0béM 11apa U LapoBOro
cekropa. Teopema 00 00bEMe
mapa. [lnomans coepsl.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM
00BEMOB 111apa, LIAPOBOTO

CCIMCHTA U HIApOBOTO CCKTOpa

[Tpuknanueie 3a1a4M MO TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM I1apa U TIIOIAIBI0
chepnl. COOTHOIICHUST MEXKTY
MJTOMIAASIMU TOBEPXHOCTEN U
00BEMaMHU TOOOHEIX TEI

[Tomo6HbIe Tena B
npocTtpaHncTBe. M3MeHnenue
00béMa mpu o000 H.
CrepeomeTpuyecKue 3a1auu,

25 uenens

26 Henensa

27 nHenensa

Bbubnuorexa [HOK
https://resh.edu.ru/subject/17/11/

bub6nuoreka [IOK
https://resh.edu.ru/subject/17/11/

bub6nuoreka [IOK
https://resh.edu.ru/subject/17/11/

Bbubmuorexa [JOK
https://resh.edu.ru/subject/17/11/

bubnuoreka [IOK
https://resh.edu.ru/subject/17/11/

butmmnoreka IJOK
https://resh.edu.ru/subject/17/11/

butmmoreka IJOK
https://resh.edu.ru/subject/17/11/
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CBSI3aHHBIC C BBIUYUCICHUEM
00BEMOB TeN U IJIoLIaAeH
MOBEPXHOCTEH

KonTtponsnas padora "[1nomanu

Bbubmuorexa [JOK

80 TIOBEPXHOCTH H 00REMET https://resh.edu.ru/subject/17/11/
KpYyIJIbIX Ten"
JIBMO>KEHUS IPOCTPAHCTBA.
81 Orobpaxenus. [IBuxeHus u bubanorexa [JOK
paBencTBO Quryp. Obume https://resh.edu.ru/subject/17/11/
CBOICTBA JBHKCHUMN
Bunasl n1BmkeHui:
napaJiesIbHbIA IepeHoc, 5 LIOK
noInoTeKa
82 UCHTpajbHad CUMMCTPHA, https://resh.edu.ru/subject/17/11/
3epKaJibHasi CUMMETpHUS,
MMOBOPOT BOKPYT MPSIMOM 28 Henens
83 [TpeoOpa3zoBanus nogoous. bu6mmoreka [IOK
Ipsmas u chepa Ditnepa https://resh.edu.ru/subject/17/11/
84 I'eomeTpuyeckue 3anauu Ha bubnumoreka [IOK
TIPYMEHEHHE JIBUKEHHS https://resh.edu.ru/subject/17/11/
85 KonTponbHnas padora "BekTopsl bubmmnoreka [TOK
B IIPOCTpaHCTBE" https://resh.edu.ru/subject/17/11/
Ob6o6maroee nosropenue 11
MOHSITUH U METOJOB Kypca 29 Henens
86 reomerpun 10—-11 knaccos, but6mmnoreka IJOK

CHUCTEeMaTH3alysl 3HAHUI:
"ITapamyienbHOCTh NPSIMBIX U
IJIOCKOCTEH B TpOCTpaHCTBE"

https://resh.edu.ru/subject/17/11/
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87

88

89

90

91

92

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTu3allus 3HaHU:
"BekTopsbl B npocTpaHcTse"

Ob6o6maromee nosropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"BekTopsbl B npocTpaHcTBe"

Ob6o6maromee mosropenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—11 knaccos,
cucTeMaTH3alys 3HaHUH:
"O6beM MHOTOrpaHHuka"

O6o06matomiee moBTopenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alys 3HaHUH:
"O6beM MHOTOrpaHHuka"

O6o06matomee moBTopenue 11
MOHSATHI U METO/IOB Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alus 3HAaHMH:
"Ilnomaam NnoOBEpXHOCTU U
00BEMBI KpYTJIIBIX TEN"
Ob6o6maromee nosropenue 11

MOHATUN U METOJOB Kypca
reomerpun 10-11 knaccos,

30 Hemensa

31 menens

Bbubnuorexa [HOK
https://resh.edu.ru/subject/17/11/

Bbubmuorexa [JOK
https://resh.edu.ru/subject/17/11/

Bbubmuorexa IJOK
https://resh.edu.ru/subject/17/11/

bubnuoreka [IOK
https://resh.edu.ru/subject/17/11/

bubnuoreka [IOK
https://resh.edu.ru/subject/17/11/

bub6nuoreka [IOK
https://resh.edu.ru/subject/17/11/
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cUCcTeMaTu3alus 3HaHuH
"[Lomiaau moBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

93 Hrorosas kouTpoibHas padora Bubmorexa LIOK
P p https://resh.edu.ru/subject/17/11/
bub6nuoreka [IOK
94 Hrorosas KOHTpoNbHas paboTa https: //resh.edu.ru/subject/17/11/
Hcropus pazsurus
CTEPEOMETPUHU KaK HAYKHU U €& . LOK
HOJIMOTEKA
95 POJIb B PASBUTHI COBPCMCHHBIX https://resh.edu.ru/subject/17/11/
WHXXEHEPHBIX U KOMIIBIOTEPHBIX
o 32 Henensa
TEXHOJIOTUN
Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKHU U €€ Bt LOK
HOIMOTEKA
96 POJIb B pasBUTHI COBPEMCHHBIX https://resh.edu.ru/subject/17/11/
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU
Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKHU U €€ Bt LOK
HOIMOTEKA
97 POJIb B pasBUTHH COBPEMCHHBIX https://resh.edu.ru/subject/17/11/
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH
Hctopus pazsutus
PP . 33 Henensa
CTEPEOMETPUHU KaK HAyKHU U €& - LOK
HOIMoTEKA
98 POJIb B pasBUTHI COBPEMCHHBIX https://resh.edu.ru/subject/17/11/
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH
99 Hcropus pazsurus bub6mmoreka [IOK

CTEPEOMETPUHN KaK HAYKU U €€

https://resh.edu.ru/subject/17/11/
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pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pazsurus
CTEPEOMETPUHN KaK HAyKU U €€

100 POJIb B pa3BUTHH COBPEMEHHBIX 1 brbmorexa LIOK
https://resh.edu.ru/subject/17/11/
WHXXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN
Hcropus pazsurus 34 Henenst
CTEpEOMETPUHU KaK HAYKU U €€ B 10K
HNOJINOTCKA
101 pOJIb B pasBUTHH COBPEMCHHbIX 1 https://resh.edu.ru/subject/17/11/
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH
. bubnuoreka [IOK
102 Bxoaoii KOHTpOIIb 1 https://resh.edu.ru/subject/17/11/
OBHIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TprMeHSATh aKCHOMBI CTEPEOMETPUH M CIEJICTBHS U3 HUX NPH PEIICHUH
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBarh B3auMHOE pacrioioXEHUE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSMH: JABYTPAHHBIM YTOJI, TPAaHH JBYTPAaHHOTO yIJa,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA Yol IBYTPaHHOTO yIiia, rpajlycHast
Mepa IBYTPaHHOTO yria
76 OnepupoBaTh MOHATUSAMU: MHOIOIPAHHMK, BBIIYKJBIH M HEBBITYKJIbIH
' MHOI'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBIIIbHBI MHOTOI'paHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamMuja, NpHu3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHWKH, BBIOMpass  OCHOBaHUS  JUIS
78 Kknaccuukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE ©  HAKJIOHHBIE TIPU3MBI,
napaiesIenure bl)
79 OnepupoBaTh TTOHSATHSIMH: CeKymias TUIOCKOCTb, CeueHme
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPAHHHUKOB,
' UCIIONB3YSI METOJT CIIEIOB
CTpouTh CceYEeHHST MHOTOTPAHHHKOB METOAOM CJIEIOB, BBITIOJIHSTH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (DUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaxOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3nam
WIA aJrOpUTMaM, TPUMEHSS W3BECTHBIC AHAJTUTHUYECKHE METOJBI IPH
7.12 pEeIICHHH CTAaHIAPTHBIX MaTeMaTHYECKHMX 3aJad Ha BBIUYUCIICHUE

paCCTO}IHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOYKH OO HpSIMOﬁ, OT TOYKHIOO

IJIOCKOCTH, MCIKAY CKPCHINBAOIHUMUCA ITPAMBIMU
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7.13

7.14

Pemrate 3agaun Ha HaXO0XJIEHUE TCOMCTPHUYCCKUX BCIIMYUH I10 06pa3uaM
HIIW aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTHUYCCKUC MCETOJbI ITpH
PEIICHUN CTAaHAAPTHBIX MAaTCMAaTH4YCCKUX 3aJad Ha BBIYHCICHHUEC YIJIOB
MCXKAY CKPCIIUBAKOIIMMHUCA IIPSAMBIMH, MCKIY HpHMOﬁ Hn IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, nupamuaa) ¢ IpuMeHeHHeM (popMyJl, BHIYUCISATh COOTHOLICHUS
MEXIY IJI0IAIIMHU MIOBEPXHOCTEH, o0BEMamu MO1I00HBIX
MHOT'OIPAaHHUKOB

7.15

OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI

7.16

7.17

7.18

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGPOPMAIUIO O
NPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (UTypax, MPEACTaBICHHYIO Ha
YepTeKax U pUCyHKax

[TpumensTh reomeTpuueckure (akThl Ui PEIICHUS CTEPEOMETPUUYECKUX

3aja4, MPENoJiaralolliuX HECKOJIbKO IAroB pEIeHUs, €CIU YCIOBUSA
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

[IpumeHsTh TpOCTEHllIMe MNPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUYECKHX 3aa

7.19

7.20

11 KJIACC

Kon
NpoBepsIeMOro
pe3yabTara

6

IIpuBOAUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJAE U
JKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IprMeHATh OJIyYEeHHbIE 3HaHKS Ha IPAKTUKE: aHAIM3UPOBATH PEAIbHbIE
CUTYalMU U IPUMEHATh U3YUYEHHbIE IOHATHS B IIPOLIECCE ITOMCKA PELLICHUS
MaTeMaTuyecku  CHOPMYJIUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peanbHbIE CUTYyallUM Ha SI3bIKE N'€OMETPHH, HCCIEI0BATH MOCTPOCHHbBIE
MOJIEJH C UCTIOJIB30BaHNEM T€OMETPUUYECKUX TOHSATHUM U TEOPEM, arnapara
anreOphl, pemaTh MPAKTUYECKUE 3aJlay, CBSI3aHHBIE C HAXOXJIECHUEM

reOMCTPHUICCKUX BCINYINH

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ILHON NPOrpPaMMbl CpeIHero 001ero 00pa3oBaHus

I'eomerpus

6.1

OnepupoBaTh MOHATUSAMU: IMIMHIPUYECKAs MMOBEPXHOCTh, 0Opa3yrolne
HWIMHJIPUYECKON TOBEPXHOCTH, LMIMHAP, KOHUYECKAash MOBEPXHOCTD,
oOpa3yiole  KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTH

6.2

Pacnio3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
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6.3

OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS

6.4

6.5

KnaccudumupoBars B3auMHOE pactosioKeHHE CPEPhl U MITOCKOCTH

OnepupoBaTh MOHATUSIMHU: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTAa CErMEHTa, LIApOBOM CIJIOHW, OCHOBaHME IIApOBOrO CJOs, BHICOTA
I1apOBOTO CJ10s, LIAPOBON CEKTOP

6.6

Boruucnsate 0o0BEMBI W TUIOIIAAM TOBEPXHOCTEH TEN  BpallleHHUs,
TEOMETPHYECKUX Tell C IPUMEHEHUEM POopMYIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OTHCaHHBIN 0KOIIO chepsl, chepa, BMcaHHAS B MHOTOTPAHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIIAISIMH IIOBEPXHOCTEH M 00BEMaMHu
IMOAOOHBIX TEN

6.9

N300pakaTh n3y4aeMbie (GUTYPBI OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbINONMHATE (BBIHOCHBIE) IUIOCKHME YEPTEXU W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHMTH CEUYCHHUS Tel
BpalIeHUs

W3BnekaTb, MHTEPHPETHPOBATH M IPeoOpa3oBbIBaTh HH(GOPMAIMIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTrypax, MpPEACTABICHHYIO Ha
4epTekKax U pUCYHKAX

[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUECKUX
3aja4, MPEANoJaralolliiX HECKOJIbKO IIAaroB pEIICHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBIMONMHATE JIEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATh, KaKMMH CBOWCTBAMH OHH
o0ramaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA ITPHU CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JAEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
YroJ  MEXIYy BEKTOpaMH, CKaJLIPHOE IIPOM3BEIEHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIaHAPHBIE BEKTOPBI

6.17

6.18

Haxoauts cymMMy BEKTOpPOB M IMPOU3BEACHHUE BEKTOpa HAa YUCIIO, YTOJ
MEX/1y BEKTOpaMHU, CKaJspHOE MPOU3BEICHUE, PACKIIABIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HAa MIPUMEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOJa

6.20

Pemars 3amayy Ha [IOKA3aTELCTBO MAaTEMAaTUYECKUMX OTHOLICHUH |

HaXO0XICHUC T'COMECTPHUICCKUX BCIWYHUH I10 06pa3uaM WM aJirOpuTMaM,
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MMPpUMCHAA HU3BCCTHBIC MECTOAbL npu peuICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

IIpuMeHATs mpocTEeWIIME IIPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

[TpuBOIUTH MpUMEPHI MaTEMaTHYECKHX 3aKOHOMEpPHOCTEW B MPUPOJE U
JKU3HU, pacrio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHATh MOMydYeHHbIE 3HAHUS HA NMPAKTUKE: aHAJTM3UPOBATH peabHbIe
CUTYallu ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMYIHPOBAaHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peasibHble CUTYallMd Ha SI3bIKE T'€OMETPHUH, UCCIIEOBATh MOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHUEM F'€OMETPUUYECKUX MTOHITHI U TEOpeM, arrapara
anreOphl, peuiaTh MPaKTUYECKHE 3aJauM, CBSI3aHHbIE C HAaXOXICHHEM
F€OMETPUUYECKUX BEJIMYUH
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

['eometrpus

7.1

OcHoBHbIE MOHATUS CcTepeoMeTpuu. Touka, mpsiMas, IIOCKOCTb, IPOCTPAHCTBO.
[TonsTHE 00 aKCMOMATUUYECKOM ITIOCTPOEHUM CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH
U CJIIEICTBUS U3 HUX

1.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeuuBarouiyecs: mnpsMble. [lapamnensHOCTs OpSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajyiesibHble IpsIMble B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAaMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajlieibHble MIOCKOCTH, CBOMCTBA MapalliielbHbIX
wiockocteil. [Ipocreiinme nmpocTpaHCcTBeHHBIE (UTYPBl Ha IMJIOCKOCTH: TETpad.p,
KyO, mapaJuiesenumne, IoCTPOSHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE TapajliebHbIe U NEPIEHANKYISPHBIC K MIIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMOM MepHeHIUKYISIPHOMI
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U INIOCKOCTBIO, IBYTPAHHBII
yTOJ1, TMHEHHBIN yroJl IBYTpaHHOro yria. [leprenuKkynsp u HakJIOHHBIE: PACCTOSIHHE
OT TOYKH JI0 TJTIOCKOCTH, PACCTOSTHUE OT MPSMOU J0 TUIOCKOCTH, MPOEKIHsI (PUTYPHI HA
IIJIOCKOCTB. [IepreHIMKyIApHOCTH IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocteil. Teopema 0 TpEX MepreHIuKYIIsipax

IloHsATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIMYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: N-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas M HAKJIOHHAs MPU3MBI, OOKOBasl U
IIOJIHAs ITOBEPXHOCTH Npu3Mel. [lapamnenenunen, npssMOyroiabHbIN NapajuIeIenunIes
u ero corcrtsa. Ilupamuaa: N-yroyipHas nupaMuja, rpaHu 1 OCHOBAHHWE NTUPAMUIBI,
OOKOBas M IOJIHAA MOBEPXHOCTh NMUPAMUAbI, MIPaBUIIbHAA U yCeU€HHas MUpaMuja.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBUIIBHBIE MHOTOTDAaHHUKH: ITOHSTHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUibHAs NpU3Ma M IpaBUiIbHAas NHpaMUia,
NpaBUJIbHAS TPEYTrOJIbHAs MUpaMUa U MPaBUIbHBIN TeTpa’ap, kyO. [lpeacraBienue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

ONEMEHTBI CUMMCTpPUU B nupaMmujaax, napaejicnmIic1ax, IMPpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Brruucnenune »1eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. [Liomanb

OOKOBOI MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIA/b
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OCHOBaHHUH, TeopemMa 0 OOKOBOHM MOBEPXHOCTU MpsIMOH mpu3Mbl. [1ommans 60koBoi
MIOBEPXHOCTH M TOBEPXHOCTH MpPaBWJIBHOM NHpaMUAbI, TEOpPEMa O ILIOIAAH
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MHUpaMUIbl, TPU3MBI

1.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOIICHUS MEXKIY TUIOIIAASIMU TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yoIIre HIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. Llumuuap: ocHOBaHUSA UM OOKOBas MOBEPXHOCTb,
00pa3yromias u OCk, IJIOIa b OOKOBOH ¥ MOJHOW TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3ymoolline KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOMW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, TIIOMAAb MOBEPXHOCTH cdeprl. BzanmHoe
pacnosoxenue chepbl U IIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, Iionans

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha IJI0CKOCTH. Pa3BépTka muumHApa 1 KOHyca
KomOunHamuu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIHCAHHBIN
0Ko0JI0 cepsl, cepa, BIUCaHHAS B MHOTOI'PaHHMK, WIIM TEJIO BPAILICHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
NPSMOYTOJIBHOTO Napaijenenunena M cieAactBus u3 He€. OObEM LMIMHApA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOMIAASIMU
MOBEPXHOCTEN, 00bEMaMM MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPIUIMHY), CEUSHHs L1apa

BeKTOp Ha TINIOCKOCTH U B IIPOCTPAHCTBEC. CrnoxxeHre M BBIUMTAHHE BCKTOPOB.
YMHOXEHHE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUIaHAapHbIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpsimoyronpHasg cucTeMa KOOpPAWMHAT B TpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitmne 3amauri B KOOpAMHATAaX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BECHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUH TEOMETPUUECKHX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOMICTBO, NMpPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKIACHUS IpU PpELIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMH: MHOKECTBO, IMOIMHOXECTBO, ONEpPAllMU Haj
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar AJis ONMCaHUs PeAIbHBIX IPOLECCOB U SIBJICHUH U NPU pEeLICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepupoOBaTh NOHATUIMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSMH: HATypaJbHOE YHUCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHOM CTENEHH, CTEIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOU3BOJIBHOIO YHUCIA, OCTATOK II0 MOJIYJIIO, PAlUOHAIBHOE YHUCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMU ~ CHUCTEMAaMM  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3zoBaHHs IPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudMeTrIecKasi Iporpeccusi, reoMeTpuUIecKas Iporpeccusi, 06CKOHEYHO
yObIBatolasi  reoMeTpudeckas  IMpOrpeccus; yMEHHWE  3a7aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCJIa, MOJYJIb M apr'yMEHT KOMILJIEKCHOTO yucia, hopma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMHU: MaTpuua 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMenue OIICpHUPOBATh INOHATUAMHU: pPAOVOHAIIBHBIC, WPpallMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTEMbBI C IApaMCTPOM; IIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHUA MATEMATUUYCCKHX

3aJlad ¥ 3aaa4 M3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha IPOMEXYTKE, HepepbIBHAs (PYHKIINS, aCUMITOTHI Tpaduka
GbyHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb aCHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJIsl HCCIENOBaHUS (YHKLHH,
HaXOJUTh HaWOOJBIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero

pelmiCHusd B MNPUKIAIHBIX, B TOM YHCJIC COLUAIIBHO-ODKOHOMHUYCCKUX U
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(bU3MYeCKUX 3aa4ax; HaXOAUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO
I/IHTeraJIa; HpI/IBO,Z[I/ITI: HpI/IMepI:I MATEMATHUYECCKOI'O MOI[CJII/IpOBaHI/ISI C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKuus, KOMNo3uIMa (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTUdHAs
byHKIHS, paroHanIbHas byHKIIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpUYECKHE (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMU, TOKa3zaTesnbHas M Jiorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTh TpauKH U3yYEHHBIX (YHKLIUH, BBIIOIHATH MPEOOpa30BaHUS
rpaguKoB (PYHKIHH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a[ad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajJjay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpadMKu (DYHKIIHIA IS pEIICHUST
YpaBHEHM, HEpaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHUCIIE HA
IPOICHTHI, JI0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBApPOB U
yCIIyT, HaJOT'H, 3aJ1a4i U3 00JaCTH YIpaBJICHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJYYEHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCIIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTaT

YMeHue onepupoBath MOHATUSAMU: cpeiHee apudMeTnyeckoe, MeIuaHa,
HauOoJIbIlIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHUE U3BIIEKAaTh, HHTEPIPETUPOBATD
nH(popMaIrio, MPEJICTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTPaKaloIIYyI0 CBOKWCTBA peajbHbIX MPOIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONHWII W JAWarpaMM; HCCIIEeIO0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM 4YHCIIe C MPUMEHEHHEM TpadUudecKux

MCTOJOB U 3JICKTPOHHBIX CPEIACTB; Fpa(i)I/I‘—IeCKI/I HUCcCiaea10BaTb COBMECTHBIC
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HaONIOZICHUSI C TIOMOINBIO JHarpaMM pacCeMBaHUs H JIMHEHHOMN

perpeccun

YMeHue onepupoBarh IOHATHUAMM: CIIY4alHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GopMyNbl CIOXKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyiy MOJHOU
BEPOSATHOCTH, (opmyny bepryiim, komOuHaTopHbIe HaKThI U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; YMEHHE OIEepUpPOBaTh
NOHATUSMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlyuallHOW BENWYMHBI, (YHKIUH paclpelnesieHuss H  IJIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONb30BaTh CBOWCTBA M3YYEHHBIX paCIpeNeNeHUud Ui
peleHus 3a7ady; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAHUI; yMEHHE NPUBOAUTH IPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHNE, TIEPECTaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCYKICHHS IJIsl pEIICHUs 3a/1a4;
OLICHUBATb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U MUHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIbTAT

YMeHune onepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPELIMBAIOIIHAECS IpsMBIE,
MapaJuIeJIbHOCTh U NEPIEHIUKYISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY IHPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXKY IUNIOCKOCTSIMH; YMEHUE UCIIOJIB30BATh IIPH
pelIeHNH 3a7a4y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn

YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb (GUTYphl, 00BEM (GUTypHI,
MHOTOTPaHHUK, MPaBHJIbHBIII MHOTOTPaHHHK, CEYEHHE MHOTOTPAHHHUKA,

KyO, mapamienenunen, NpusMa, NUpamuaa, (urypa u IMOBEPXHOCTb
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BpallleHus, UWINHAP, KOHYC, Iap, cdepa, miomans chepsl, MiIomaib
MOBEPXHOCTU THPAMUJBI, MPU3MBI, KOHYCa, IMINHApa, 00bEM KyOa,
MPSIMOYTOJIBHOTO TapajuleNieNuIela, TUpaMuabl, TPU3MBbI, LWJIAH]PA,
KOHyca, I1apa, pa3BEPTKa MMOBEPXHOCTH, CEUEHUS KOHYCa U LWJIMHJIPA,
NapajuieJbHblE OCH WJIA OCHOBAHHUIO, CEYEHHE WIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, IHIUHIPA, KOHYCa; YMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbl U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBOMCTBA Fr€OMETPUUECKUX (UTYpP, CAMOCTOSITENEHO
(bopMyIHpOBaTH ONpPEAEICHUS U3y4aeMbIX (PUTYp, BBIIIBUTATh TUIIOTE3bI
O CBOMCTBax W MpHU3HAKaX reoMeTpu4eckux (Guryp, o00OCHOBBIBATH WM
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukamuo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBHITOJIHATH HEOOXOAMMBIE JIOTOJHUTENbHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh IMOHATUSMHU: JBH)KEHHE B IPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJO0OHBIE (UTYpBI; YyMEHHE
pacno3HaBaTh paBHbIE W MOJOOHBIE (UTYPHI, B TOM YHUCIE B NPHPOJE,
HCKYCCTBE, apXHUTEKType; HCIIONB30BAaTh T'€OMETPHUECKUE OTHOIICHHS
IPY PEIICHHUH 33/]a4; HAXOAUTh T€OMETPHUECKHE BEINYHUHBI (JTHHA, YTOJ,
iouiaib, 00bEM) MpHU pPEelIeHUH 3a/1a4 U3 APYTruX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(mHA, yrous, IJIOmagb, O0BEM, IJIOMAAb MOBEPXHOCTH), HCIIONIB3YS
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MUpaMUIbl, TPU3MBbI, KOHYCa, HWIMHJPA, TUIOMaab cheprl; 00bEM Kyoa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, [l1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

YMeHue oneprupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, Pa3iokKEeHHE BEKTopa Mo 0Oasucy,
CKAJIIPHOE TNPOU3BEACHUE, BEKTOPHOE IMPOU3BEJICHUE, Yrol MEXKIY
BEKTOpAaMU; YMEHHUE HCIIOJIH30BaTh BEKTOPHBIM U KOOPJAUHATHBIA METO]
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMeHue BbpIOMpAaTh MOAXONALIMI METOA JJsl PpEeUIeHHs 3ajauu;
MOHUMAaHHE 3HAYUMOCTH MATEMaTUKH B M3YYCHHH MPUPOIAHBIX U
OOILIECTBEHHBIX ~ MPOLIECCOB M  SIBICHUN; YyMEHHE pacro3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHUE NPHUBOIUTH
NpUMEpPbl MAaTEMATHYECKUX OTKPBITUH POCCHMCKOM U  MHUPOBOM

MaTEeMaTU4YeCKON HayKu
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INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HATypaIbHOM cTeneHu. JlelcTBUs ¢ apuPMEeTHIECKUMU
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JleficTBuTenbHbIe 4Mcia. Apu(METHYECKHE ONEpalud C JeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPaBWIIA OKPYIVICHHS, NPHKHIKA U
OIICHKA PE3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHajibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHCHUI M HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

2.11 Marpwuia cucTeMsl JHHEHHBIX YpaBHEHUH. OnpeaenTeh MaTPUIIBI
3 OyHKIWH U TpaduKH
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Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKIHHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumntoTsl rpadukoB ¢ynkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! GYHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopaunaTsl 1 BEKTOPHI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. ['eomerpus; 10 knacc. yrinyonaenHoe ooyuenue Mepsmsik A.l.,
Homuposckuii JI.A., IlonskoB B.M.; mon penakuueir Ilomonsckoro B.E.
OOmiecTBO € OrpaHUYEHHOW OTBETCTBEHHOCTHIO M3maTenbckuid LEHTP
«BEHTAHA-T'PA®»; AKInoHepHOe 00I11eCTBO «M3narenscTBO
«IIpocBenieHue»

* Maremaruka. ['eometpus; 11 knacc. yrinyonennoe ooyuenue Mepamsik AT,
Homuposckuii JI.A., ITonskoB B.M.; moa penakuueit Ilomonsckoro B.E.
OO0miecTBO € OrpaHMYEHHOM OTBETCTBEHHOCTBIO M3maTenbCcKuil IIEHTP
«BEHTAHA-T'PA®y; AKIHOHEpHOE 00111eCcTBO «3naTenbCcTBO
«ITpocBenieHue»

MaremaTtuka: anrebpa M Hadyaja MaTEMAaTHUYECKOIO aHajiu3a, TeOMETpHS.
I'eometrpus, 10-11 kmaccel/ byryzoB B.®., IlpacosoB B.B. nmoa penakiuei

Canosauuero B.A., AkuronepHoe o6mecTBo «M3narenbctBo «IIpocBemenuey

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

Meroauueckue pexomenmamuu. 10-11 kmaccel (kK yueOHuky AtaHacsH JI.
C.byty3oB B.®. u np.) 'eomerpusi.

Metonuueckue pekoMmengammu. 10 kjgacc: mocobue IS yduTenen

obmeobpasoBar. opranuzanuii/B. ®. byrty3os, B. B. IlpacoroB. — M. :
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1. buomoteka LIOK. Pexxum nocryma: https://resh.edu.ru/subject/17/11/

2. Ob6maunas tutatrgopma oOTOOpakeHUs BEpPUBUIIMPOBAHHOTO IHU(PPOBOTO
oOpazoBarenbHOTO KOHTeHTa U cepBrcoB AO «M3natenbcTBo «lIpocBemenue.
Pexxum noctyna: https://educont.ru/

3. MobunbHoe 351ekTpoHHOe 00pazoBanue. Lludposas o6pazoBaTenbHas cpena
C MHTEPAaKTUBHBIMU OHJIAMH-KypcaM. Pexxum mocrtyma: https://mob-edu.com/

4. HoBas mkona. OHnaiiH-mkosa noarotoBku k EI'D mo Bcem mpeamMeram.
Pexxum noctyna: https://educont.ru/

5. Hoswii guck. IludpoBas oOpaszoBatenbHas maatdopma. YueOHBIC
MaTepyuaybl I TEIaroroB U MKOJILHUKOB. MHTepakTuBHBIM KoHCTpyKTOp
YPOKOB U ympakHeHuid. Pexxum nocryma: https://educont.ru/

6. O6nako 3HaHuii. IHTEpakTUBHBIE YPOKHU U ITU(GPOBBIC JOMAIITHUE 3aaHUsI.
Pexum nocryna: https://www.imumk.ru/

7. ®okchopn. Kpynneitmas onnaiiH-mikona B Poccun. Pexxum pocryna:
https://foxford.ru/

8. AAKnacc. [lomHodyHKIIMOHANBHAS IU(PpOBaAst cUCTEMA JIJIsT 00pa30BATEIHHBIX

opranusaimii. Pexxum noctyna: https://www.yaklass.ru/
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9. Globallab. IMudporas obpazoBarenpHas cpeiaa COBMECTHOW NMPOSKTHOW U
HCCIIEIOBATENbCKOM JESITEIbHOCTH. Pexum JOCTYTIA:
https://globallab.org/ru/#.Yvqw2HZByUk

10. IBLS. MnaTemnexryanpHas oOpa3oBareibHas miaTdopma JUisl YYSHUKOB U
nejgaroroB ¢ OubiauoTekoi obpazoBarenbHOro KoHTeHTa 1mo PI'OC. Pexum
nocryma: https://ibls.one/

11. Ismart. YMHbBIA TpeHaXEp JUisl MOBBILIEHUS OLEHOK. PexuMm nocrymna:
https://www.ismart.org/

12. Nativeclass. Cucrema 1upOBBIX YPOKOB IO aHIJIMHCKOMY S3BIKY,
obOecrieunBaeT ycrex peOEHKa B IIKOJE, YYUT TOBOPUTh M TIOHUMATH
aHTJIMACKUAN KaK POAHOM s3bIK. PexkuM moctymna: https://nativeclass.ru/

13. Stratum. HWatemnekryanpHas 1mkona. [udpoBas obOpasoBatenbHas
miatdopma. HHTepakTHBHBIE Momenu. MHauBuayanmbHas  TpaeKTOPHS
oOyuenus. Pexxum moctyna: http://stratum.ac.ru/ru/education/

14. Uchi.ru. MHTepakTBHAas oOpa3oBarenbHas oHiadH-iaTGopma. Pexum

noctyna: https://uchi.ru/
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