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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o reomMeTpuu YriayOJEHHOTO YpPOBHSA HJisi OOYyYalolIUXCs Ha
ypOBHE cpeaHero oodiero obpazoBanusi pazpaborana Ha ocHoBe GI'OC COO c¢
Y4€TOM  COBPEMEHHBIX  MHUPOBBIX TpeOOBaHMM,  MPEIBABISAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAUIIMH POCCHUICKOTO 0Opa30BaHUA.
Peanuzauus nporpaMMbsl 10 MaTeMaTWKe OOECIEYMBAET OBJAJCHHE KIIOUYEBBIMU
KOMIIETEHIIUSIMHU, COCTABIISIONIMMUA OCHOBY JIJII CaMOPa3BUTHUSI U HEMPEPBIBHOTO
o0pa30BaHMsl, IEJTOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M MO3HABATEIHLHOTO
pa3BUTHUS JTUYHOCTU O0YYAIOIINUXCSL.

B mnporpamMmme mno MareMaTHKe YUYTE€Hbl HJIEM UM TIOJOKEHHUS KOHIICHIUU
pa3BUTUS  MaTeMaTudeckoro oOpazoBaHusi B  Poccuiickoit ~ ®enepanum.
Marematuueckoe oOpa3oBaHME [JIOJDKHO  pellath  3agady  oOecredeHus
HEOOXOJMMOIr0 CTpaHe 4uciaa oOydYaroluxcs, MaTeMaThyecKas TIOJr0TOBKa
KOTOPBIX ObLTa OBl JTOCTATOYHA JUISl MPOJOKEHUS OOpa3oBaHUs MO Pa3IUYHBIM
HampaBJCHUSAM, BKJIIOYas  MpeNojaBaHUEC  MaTEMAaTHUKH, MaTeMaTUYECKUE
uccieaoBanus, padboty B chepe HHGOPMAIMOHHBIX TEXHOJOTHI U APYTHUX, a TAKKe
obecrieueHUsT JJI1  KaXJA0ro oOydYaromerocss BO3MOXHOCTH  JOCTHXKCHUS
MaTeMaTHYECKOU MOATOTOBKH B COOTBETCTBUM ¢ HEOOXOIUMBIM €My ypoBHeM. Ha
pelieHre ITUX 3aJ1ad HalleJIeHa MporpamMMa 1o MaTeMaTHKE YIIIyOJIEHHOTO YPOBHSI.

['ecomeTpust sBIsSETCS OMHMM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHETO
o011iero 00pa3oBaHus, TaKk Kak 00ECIeYynBaeT BO3MOXKHOCTh U3YUCHUS AUCITUTLIINH
€CTECTBEHHO-HAYYHOW HAIMpPaBJIECHHOCTH W TPEAMETOB TYMAaHHTAPHOTO ITMKJIA.
[TockOJIbKY ~ JIOTHYECKOE  MBIIIICHHE,  (GopMHUpPyeMOe MNpH  H3YYCHUHU
00yJaromMMUMHUCS TTIOHATHHHBIX OCHOB T'€OMETPHH, IPH JI0KA3aTEIIbCTBE TEOPEM M
MTOCTPOCHUU IICTIOYKN JIOTHYECKUX YTBEPKICHUH MPH PEIICHUU T€OMETPUUYECKHUX
3a/la4y, YMEHHE BBIJIBUTaTh M OINPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
WCITOJIB3YFOTCSl TIPM PEIICHUH 3a7a4 €CTeCTBEHHO-HAYYHOTO IHUKJIA, B YaCTHOCTH
bu3nYecKux 3aaad.

[{ens ocBoeHUsT mporpaMMbl yaeOHOTO Kypca «I'eomeTpusi» Ha yriryoJI€HHOM
YpPOBHE — pa3BUTHE WHAMBUAYAJIbHBIX CIIOCOOHOCTEH OOydYaromuxcs TpH
U3YYCHUU TE€OMETPHUH, KaK COCTaBIIIOIICH MpeaMeTHON o0iacTh «MareMaTuka u
nHpopMaTuka»  4yepe3  OOECICYeHHE  BO3MOXXHOCTH  IPHOOpPETCHHS U
WCIIOJIb30BaHUsI  OoJjiee TIyOOKMX TEOMETPUYECKUX 3HAHUM W  JCHCTBUIA,
crenupUIHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOo(dheCCUOHATBHOTO
o0pa3oBaHus, CBI3aHHOTO C UCIIOJIb30BaHUEM MATEMATHKH.

[IpuopuTeTHRIMU 3a7a4yaMy Kypca T€OMETpPUM Ha YriayOJ€HHOM YpOBHE,
PACIIMPSIONIMMH ¥ YCUITUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

pacIipeHue MpeCcTaBICHUsI 0 TEOMETPUHN KaK YacTH MHUPOBOW KYJIbTYpHI U
dbopMUpOBaHUE OCO3HAHUS B3aUMOCBSI3M T€OMETPUU C OKPYKAIOIIUM MUPOM;



dbopMupOBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX OMNHUCHIBATh U H3Yy4yaTh
pa3HbIE SBJICHUS OKPY>KAIOIIEr0 MUPa, 3HAHUE MOHATUIHOIO arniapara 1o pa3aeiry
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUU;

dbopMHpoBaHHEe  yYMEHHMS ~ BJaJ€Thb  OCHOBHBIMM  TMOHSTUSIMA O
POCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn U yMeHHE MX MPUMEHATb, YMEHHs JTOKa3bIBaTh TEOPEMBI M HaXOJIUTh
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MUpE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIH;

(dbopMHpOBaHHE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHUS
MaTEeMaTUYECKUX TEOpHil, (pOopMHpOBaHME MOHUMAHUS POJM AKCUOMATUKU IIPU
IIPOBEJICHUH PACCYKICHU;

(GbopMHpOBaHWE yYMEHUS BIAAETh METOJAMU JOKA3aTeIbCTB U aITOPUTMOB
pElIeHUs,, YMEHHUSI UX MPUMEHATh, MPOBOJUTH JOKA3aTEIbHbIE PACCYXICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COAECPKAHUEM,
dbopMUpOBaHHE TMPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IpH
00OCHOBaHMU MaTEMAaTUUYECKUX YTBEPKJIEHUI U pOJIM aKCHOMAaTUKHU B IPOBEJCHUU
NEAYKTUBHBIX PacCy>KIEHUMH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTYalbHBIX W TBOPYECKHUX
CocOOHOCTEN 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBILUIEHUS, HUHTEpPECAa K U3YUEHUIO TEOMETPUU;

¢dopMupoBanre (YHKIUMOHATBHOW TIPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUM:
YMEHUSl PACHO3HABATh MPOSIBICHUS T€OMETPUYECKHX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM ©  3aKOHOMEpPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 kmaccax sBisATCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl H  KOOpPAMHATBI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOyYeHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTENbHBIM JTUHUAM yueOHOTO Kypca, a
dbopMupOBaHHE JIOTUYECKMX YMEHHUH pacmpeaenseTrcss He TOJbKO IO
COJIEp>KaTENbHBIM JIMHUSAM, HO U 10 rojgam obyuyenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepaibHoil padoueit



MIPOTPAMMBI, PacHpeNeAEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIMITHAIIBHBIM BOTIPOCAM O0yUYarOIIHECs
oOpamanuch HEOJHOKpPAaTHO. OTO TO3BOJIIET OPTraHW30BaTh  OBJIAJCHHC
IrCOMETPUUYCCKUMH IMOHSATHUSIMH M HaBBIKAMH ITOCJICIOBATEIBLHO U IMTOCTYMATEIIBHO, C
COOJTI0/ICHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHSI BKJIFOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX TPEICTABICHUN O0YUYaAIOIINUXCS, PACIIUPSS U yTayOssis
e€, o0pa3ysi MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[Tepexoa kK U3YUCHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath  ychmoBus A guddepeHnManmu  OOyYCHHS, ITOCTPOCHHS
WHIMBUAYAJIBHBIX 00pa30BaTENIbHBIX IMPOTpaMM, OOECHEYUTh YIIyOiaEHHOE
M3YYCHUE TEOMETPHUH KaK COCTaBIIIONICH yueOHOTO npeameTa «MareMaTnkay,

MOATOTOBUTh OOYYAIOIMMXCA K TPOAOKCHUIO HW3YYEHUS MAaTEMaTHKH C
ya€ToM BbIOOpa Oyaymiel mpodeccuu, oOecreunBas IMPEEMCTBEHHOCTb MEXKTY
o01muM u npodeccuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuyenue yueOHOro kypca «l'eomerpusi» Ha yYIIIyOJIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmo), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUYEHUA

10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IE€peCeKaroluecs,
[apajulelIbHble U CKpeluMBarolmuecs npsmeie. [IpusHaku CKpelumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapalICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
u 1ockocTd. [lapannenbHoe M LIEHTpalbHOE NPOEKTUPOBAHUE, H300pakeHue
¢uryp. OCHOBHBIE CBOMCTBa MapajJIeJIbHOTO MNpoeKTHpoBaHUs. W300paxkeHue
¢buryp B mapajjiesibHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapajuienbHOCTh MIIOCKOCTEN: NapaliebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEM: TNPHU3HAK  NEPHNEHIUKYJSAPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepNeHINKYIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXKAY NPSMOM U IUIOCKOCTBHIO, JBYTPAaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'DaHHBIE YIJIbI.
CBoiiCTBa IJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi U MOJHAsI TOBEPXHOCTh MPU3MBI.
[lTapannenenunen, NPAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiime mnyTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamuma: N-yronbHas mnupamuja,
npaBWibHas W yced€HHas nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHel
IIpaBWJIBHOW nupamuibl. lIpaBuibHBIE MHOTOIpDAaHHUKH: IIpaBUJIbHAS IIpU3Ma U
IIpaBWJIbHAs IMPAMHUIA, TNPABUIbHAS TPEYIrOJIbHAS IHpaMHAAa W NPABUIIBHBIN



TeTpasap, KyO. IlpeacraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOAECKAdIP U UKOCADIP.

Bbluncienre 3J1€MEHTOB MHOTOTPaHHUKOB: pEOpa, OuaroHaiu, YIJIbL
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIA/b OCHOBaHUI, TeopeMa O OOKOBOH IOBEPXHOCTH NPSIMON MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopeMa O IUIOLIAAN YCEUEHHOW MUPAMU/IBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 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 BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHsATHA: UUIMHIOPUYECKAsT MOBEPXHOCTb, KOHUYECKAash MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrouue MoBepxHocTed. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpalleHusl Ha TIockocTH. Pa3BépTka muimHapa u koHyca. Cummerpus chepsl u
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOM MpU3MBI, WJIMHIpA, TUpaMHUIibl U1 KoHyca. O0bEM I1apa U 1M1apoBOro
CEerMEeHTa.

KoMOuHanuy Ten BpameHuss U MHOrorpaHHukoB. IIpusma, BhnucaHHas B
WIMHApP, ONHCaHHAas oOKojo IwmHapa. llepeceuenne cdepsl u mapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIomanab chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpakaanckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  POCCHICKOro  o0IlecTBa,  NPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPaKIAaHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMEHHUe
B3aMMOJIEUCTBOBATh C COLIMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HUX
GYHKIHUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUHCKON TPaKIMaHCKOW WIACHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSILIEMY POCCHICKONM MaTeéMaTUKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTEMaTUYECKOW IIKOJIbI,



UCIOJb30BAaHUE D3THUX JOCTIKEHUH B JAPYrUX HayKaxX, TEXHOJOTHsX, cdepax
YKOHOMUKU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUS, 3THYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAaKTHUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKH W JEATEIIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYyLIErO;

4) cTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEW, 0OBEKTOB, 3a]a4, PEIICHUN, PACCYKIEHUH, BOCTIPUUMYHUBOCTh
K MAaTeMaTHYE€CKUM acleKTaM pa3Iu4yHbIX BUJOB UCKYCCTBA;

5) puznveckoe BocIUTAHHE:

C(OPMUPOBAHHOCTb YMEHHUS NPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e3011acHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (U3NYecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0OPOBUTEIBHON E€ATEIBbHOCTBIO;

6) TpynoBoe BocniuTaAHUE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JAESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccuu U peaan3oBbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHHI0O U
caMO00pa30BaHUIO Ha MPOTSHKEHUM BCEH KHU3HU, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

C(OPMUPOBAHHOCTh  IKOJIOTUYECKON  KyJIbTYypbl, TOHMMAHHUE BIUSHUSA
COLIMAJIBHO-?)KOHOMHMUYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HAHHE TJI00ATIBHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHMYeCKMX 3HAHMM JUIsl penieHus 3agad B 00JacTu
OKpYXarolel cpefpl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCIICICTBUU JIJTL OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMA:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH ©  OOIINECTBEHHOM  MpaKTUKH, [OHUMaHUE
MaTEeMaTHYeCKONM HayKH Kak c(epbl 4UelOBEUeCKON AEsITeNbHOCTH, ITAaloB €€
pa3BUTHS M 3HAYUMOCTH Ul PA3BUTHS LUBUJIW3ALMH, OBJAJECHHUE S3BIKOM
MaT€MaTUKM M MaTeMaTU4YeCKOM KyJIbTYpOHM KaK CpEACTBOM IO3HAHUS MHpA,



TOTOBHOCTb OCYUIECTBIIATh IPOEKTHYI0 M HCCIEIOBATENIbCKYI JESTEIbHOCTD
WHJVBUAYAJIBHO U B IPYIIIE.

METANPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble ornueckue aeficTBU:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KilaccuUKaiuu,
OCHOBaHWSI JIJ1s1 0000IICHHS 1 CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIHN3a;

BOCIIPUHUMATh,  (opMymupoBaTh H  NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JenaTh BBIBOABI C WCIOJB30BAHHEM 3aKOHOB JIOTHKH, JECTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUSHHM 110 aHATIOTHH;

MPOBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTEIHCTBA MATEMATUUECKUX YTBEPKICHHIM
(mpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBaTh apTyYMEHTAIINIO, IIPUBOIUTEH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMOCO0 peleHus y4eOHOW 3amaud (CpaBHHUBATh HECKOJIBKO
BApUMAHTOB  PEIICHUSA, BHIOMpATh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSATENLHO BBIICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeIbCcKHe IeiCTBUS:

WCITOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATECILCKHA WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIME  MPOTHUBOpEUUE,  MpoOsieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apTyMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITCIIBHO CIJIAHUPOBAHHBIN SKCIICPUMEHT, UCCIICIOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYECKOro 00bEeKTa, IBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXITy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENCHHOTO  HAONIOJMCHMS, HCCIICIOBAHUS, OICHHBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE TMPOIECCa, a TakKKe BBIIBUTATh
MIPETOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBISIBJIATH J€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX /JIsi OTBETa Ha
BOIPOC U ISl pEUICHUs 3a/1auu;



BBIOMpaTh HH(POPMAIIMIO W3 HCTOYHHUKOB PA3JIMYHBIX THIIOB, AaHAJTU3UPOBATH,
CHUCTEMAaTH3HPOBaTh M HWHTEPIPETUPOBATh HH(POPMAIMIO PA3JIMYHBIX BHUIOB H
dbopm mpeaCcTaBICHUS;

CTPYKTYpHUPOBaTh MH(DOPMAIIUIO, MPEACTABIATh €€ B pas3IMuHBIX (POopMax,
WLTIOCTPUPOBATH rPpauICeCKH;

OILICHUBATh HaIEKHOCTD uHpOpMAITIU 1o CaMOCTOSITEIIEHO
c(OpMYyIUPOBAHHBIM KPHTEPHSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

OOmenne:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHWS MO XOJy PEIICHUS 3a7ayH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEIICHUsA, COMOCTABIATh CBOM CYXICHHUS C CYXICHUSMH APYTUX YYACTHUKOB
Jrajora, oOHapyXKUBaTh Pa3IMuue M CXOJICTBO TO3WIIHUKA, B KOPPEKTHOUN dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHMUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBaHMUSI,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHUS ¢ Y4€TOM 3aaad
MPE3CHTAIIMA U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusamnus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/lauH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH ¢ y4€TOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJa/J€Th HABBIKAMU  [O3HABAaTEIbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPLIAEMBIX JAEHMCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTAaTOB, BIAACTh
crnoco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa penieHus
MaTEMaTHYECKOM 3a1auH;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PELICHUN 3a7a4H,
BHOCHTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUSAM, OOBACHATh IPUUUHBI
JOCTUKEHUSI WM HEAOCTUIKEHUSI Pe3ysIbTaTOB AESITEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMmecTHasI 1eATEJILHOCTD:



MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl mpu pemeHnH YYeOHBIX 3aJad, NPUHUMATh IIedh COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JIOrOBAapUBAThCsS, OOCYX AAaTh IMPOLIECC U Ppe3yJabTaT padoThI,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMMOBBIX (opMax paboTwl (0OCYXmeHHs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» W HHBIC), BBIIOJHATH CBOK 4YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMU KOMAaH[bI, OIICHUBATh
KaueCcTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUS.

MNPEAMETHBIE PE3YJIBTATDBI

K koniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOIHO OMEPUPOBATH OCHOBHBIMHU TOHSTHAMH CTEPEOMETPUN TIpU
pEIIeHNH 3379 U IPOBEJICHIH MaTeMaTHUYECKUX PACCyKICHUM;

e TPHUMEHATH AKCHUOMBI CTEPEOMETPUHU M CICACTBUSA W3 HUX MPH PEIICHUU
reOMETPUYECKUX 33/1a4;

e KJACCU(PUIMPOBATh B3aUMHOE PACIIOJIOKEHHUE MPSMBIX B NPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOAHO OMEPUPOBATH TMOHATUSAMHU, CBSI3aHHBIMH C yIJIaMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMM B MPOCTPAHCTBE, MEXAYy MNpSIMOU U
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSMHU, CBA3aHHBIMU C MHOTOTpaHHUKaMU;

e CBOOOIHO pacmo3HAaBaThb OCHOBHBIC BHIbl MHOTOTPAHHUKOB (TpU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napaienenunen, Kyo);

e KJacCUpUUUPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHUS  JUIs
KJIacCU(UKAIINH,

e CBOOOAHO OMEpUPOBATH TOHATHUSAMH, CBA3AaHHBIMH C  CEUCHHEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

e BBHITIONHSATH napasuieibHoe, HEHTpaIbHOE u OpPTOTrOHANIBHOE
MPOCKTUPOBaHKUE (DUTYp HA TIOCKOCTH, BHITIOJHATH M300pakeHus puryp
HAa TIOCKOCTH;

e CTPOUTH CEUCHHUS MHOTOTPAHHHKOB Pa3IWYHBIMH METOJAMH, BBITIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUryp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHUCIATH IUIOIIAAU  TIOBEPXHOCTEM  MHOTOTPAaHHUKOB  (TMpu3Ma,
MUpPaMUJa), FTEOMETPUUECKUX TeJl C MpUMEHEHHEM (POopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHUMMETPHH, LEHTP, OCb W IUIOCKOCTh CHUMMETPUU

(burypsr;



CBOOOJTHO OIEPUPOBATh MOHATHSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITOJIHATH JICUCTBHS HAJl BEKTOPAMMU;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaxO0XJICHUE TE€OMETPUUYECKUX BEIUYMH, MPUMEHSST HU3BECTHBIE METOMbI
IIPY PEUICHUU MATEMAaTUYECKUX 33/1a4 MOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIO)KHOCTH;

MPUMEHATh MPOCTEMIINE NPOTrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4;
U3BJIEKaTh, MpPEOOpa3oBbIBATh U HMHTEPIPETUPOBATH HHGPOPMAIHUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO Ha
YepTEkKaxX U PUCYHKAX;

IIPUMEHATh TIOJIYyYCHHBIE 3HAHUA HAa [pPAKTUKE: CPaBHUBATH U
AHAJIN3UPOBATh PEAJIbHBIE CUTYALlUU, NPUMEHITh U3YYEHHBIE NOHATUS B
npolecce TMOUCKAa pelIeHUus MaTeMaTH4eCKu  CPOpMYTUPOBAHHON
npoOJieMbl, MOJACIUPOBATh PEAbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHH,
MCCIIE0BATh MTOCTPOCHHBIE MOJENIN C MCIIOIb30BAHUEM I'E€OMETPUUYECKHUX
MOHATUN U TEOpeM, ammapara aareOpbl, pelarh MPaKTUYECKUE 3aauH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEIIMUMH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMHU C IMJIMHIPHYECKOM,
KOHMYECKOH U CPEepHUYECKOM TOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
TIOJTYYCHHUS;

OTIEpUPOBATh MOHATHUSIMHM, CBSI3aHHBIMH C TEJIAMH BPAICHUS: ITMIHHIPOM,
KOHYyCOM, c(hepoit u mapowm;

pacmo3HaBaTh Teia BpamieHus (IWIUHAP, KOHYC, cdepa W Mmap) u
OOBSCHATH CITOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJIacCCU(DHIIMPOBATh B3aUMHOE PacIiojoKeHne chephl U IMIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHHUKOB W TEJ BpallICHHS,
O00BEMBI U TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJI BPAIICHHUS,
TEOMETPUUYECKHUX TEN C IPUMEHEHNEM (HOpMYT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3AHHBIMH C KOMOWHAITUSAMHU TEJ
BpallleHUs] 1 MHOTOTPaHHHUKOB: MHOTOTPAaHHMK, BIMCAaHHBIN B chepy u
OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WIIU TEJO
BpAaICHUS;

BBIYHCIIATh COOTHONICHHSI MEXY IUIONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
IMOJOOHBIX TENT;



n300pakaTh M3y4aembie (UTYpBI, BBHITIOJHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPAICHUS;

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YEpTE)KAX U PUCYHKAX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEPAllUH HAJl BEKTOPAMU;

3a71aBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT;
pelIaTh TEOMETPUUECKUE 3a1a4l HAa BBIUMCIICHUE YIJIOB MEXKIY IPSAMBIMU
Y TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSSHUM OT TOYKM JO IUJIOCKOCTH, B
L[E€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METOIA IPU PELICHNH;
CBOOOJTHO ONEPUPOBATH TOHITHSMHU, CBSI3aHHBIMA C JIBDKEHHEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOTHATh HM300paKEHUSI MHOTOTPAHHUKOB U TeJ BpalleHUs MOpu
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUH, 3EPKAIBHON
CUMMETPHUH, TIPU MIOBOPOTE BOKPYT MPSAMOM, MpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB U TEJl BPALICHHUS: CEUEHUs LWIMHAPA
(mapanmienbHO U MEePIeHIUKYIISIPHO OCH), CEYEHUs KOHYyca (TapasuielbHbIe
OCHOBAHUIO M TIPOXOJSAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
WCIIOJIB30BaTh METOABI IOCTPOCHMS CEUYEHUM: METOJA CIEN0B, METOJ
BHYTPEHHETO ITPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH IIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSTh TeoMeTpuueckre (HakThl JJISI PEIICHUS] CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HAaXOXJCHUE T€OMETPUUECKUX BEITUYNH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIECKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

NMPUMEHATh  TOJYYEHHbICE  3HAHUA  HA  MPAKTUKE:  CPAaBHUBATD,
AHAJIN3UPOBATH U OLIEHUBATh PEAJIbHBIC CUTYALUU, IPUMEHATh U3YUEHHbIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B MPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecku  C(OpPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMM Ha SI3bIKE T€OMETPUHU, HCCIIEIOBATH IOCTPOCHHBIC
MOJIEIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HAXO0XJICHUEM I'€OMETPUUECKUX BEJINYHH;



e WMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTAaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.
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8 [ToBTOpenue, 0600IIEHNE U 5 9 0 bubnmnoreka [{OK https://academy-
CHCTEMaTH3aINsI 3HaHUH content.apkpro.ru/ru/catalog/902.3/77?class=77
OBUIEE KOJIMYECTBO YACOB I10
- 102 10 0

I[TPOT'PAMME
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https://academy-content.apkpro.ru/ru/catalog/902.3/77?class=77
https://academy-content.apkpro.ru/ru/catalog/902.3/77?class=77
https://academy-content.apkpro.ru/ru/catalog/902.3/77?class=77
https://academy-content.apkpro.ru/ru/catalog/902.3/77?class=77
https://academy-content.apkpro.ru/ru/catalog/902.3/77?class=77
https://academy-content.apkpro.ru/ru/catalog/902.3/77?class=77
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https://academy-content.apkpro.ru/ru/catalog/902.3/77?class=77

11 KJIACC

KoaunuecTBO 4acos

Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LM (POBbLIE)
Konrpoasbnsie | IIpakruyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
bubmuoreka ITOK https://academy-
1 A 15 1 0
HAJHTHICCKAd TCOMETPHA content.apkpro.ru/ru/catalog/902.3/777class=77
5 [ToBTOpenue, 060061IeHNE U 15 1 0 bubnmnoreka [{OK https://academy-
cucTeMaTu3alis 3HaHU! content.apkpro.ru/ru/catalog/902.3/77?class=77
. bubnuoreka IIOK https://academy-
3 0 17 1 0
OOBEM MHOrOrpaHHHKa content.apkpro.ru/ru/catalog/902.3/777class=77
bubmuoreka ITOK https://academy-
4 T 24 1
©1a BpatieruA 0 content.apkpro.ru/ru/catalog/902.3/777class=77
[Imomaam moBepXHOCTH U bubnmnoreka L{OK https://academy-
5 n 9 1 0
00BEMBI KPYTIIBIX Tell content.apkpro.ru/ru/catalog/902.3/777class=77
bubmuoreka ITOK https://academy-
1
6 Hpmxerns > 0 content.apkpro.ru/ru/catalog/902.3/77?class=77
7 [ToBTOpenue, 0600IIEHNE U 17 9 0 bubnmnoreka [{OK https://academy-
CHCTEMaTH3aINsI 3HAaHUH content.apkpro.ru/ru/catalog/902.3/77?class=77
OBUIEE KOJIMYECTBO YACOB I10 102 3 0
I[TPOIT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueck
Bcero U3y4eHus o0pa3oBaTejibHbIE
padoThI ue padboTbl
pecypchl
OCHOBHBIE TIOHATHS CTEPEOMETPHU:
1 TOYKA, IpsiMasi, TNIOCKOCTb, 1 0 0 1-as Henens https://m.edsoo.ru/588c85b2
MIPOCTPAHCTBO.
[TpaBua n3006pakeHust Ha PUCYHKaX:
2 H300pa:xeHHs IIOCKOCTEH, 1 0 0 1-as Henmens https://m.edsoo.ru/ddcdafc?
napaieIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHbBI OTPE3KA
[ToBTOpenue mianumerpun. Teopema
3 O IPOHOPIHOHATIEHBIX OTPEIKAX. 1 0 0 1-as Hepens https://m.edsoo.ru/eba83d84
[Togo6ue TpeyronpHuKoB. Teopema
Menenas.
[TonsiTHA: epecekaronuecs
4 TUTOCKOCTH, ITePECEeKArOIIHecs mpsmast 1 0 0 2-as Hejens https://m.edsoo.ru/db7fa53e
U TJIOCKOCTh
5 3HAKOMCTBO ¢ MHOTOIPAHHUKAMH 1 0 0 2-ast HezieIst https://m.eds00.ru/76122161
[ToBTOpenue mianumerpun. Teopema
6 O TMPOTOPLMOHANIBHBIX OTPE3KAX. 1 0 0 2-as1 Hesens https://m.edso0o.ru/4284be8b
[Tonobue TpeyronbHUKOB. Teopema
Memnenas.
7 W30bpaxenue MHOrOrpaHHUKOB Ha 1 0 0 3-as Henens https://m.edsoo.ru/c2bed9c5
pHUCYHKaX
8 H3obpaxerne MEOrOrpaHHIKOB Ha 1 0 0 3-as Henens https://m.edso00.ru/f24c9d86
MPOEKIIMOHHBIX YePTEkKaX



https://m.edsoo.ru/588c85b2
https://m.edsoo.ru/ddcdafc2
https://m.edsoo.ru/eba83d84
https://m.edsoo.ru/db7fa53e
https://m.edsoo.ru/76122161
https://m.edsoo.ru/4284be8b
https://m.edsoo.ru/c2bed9c5
https://m.edsoo.ru/f24c9d86

OcHOBHBIE IPOCTPAHCTBEHHBIE
¢burypst Mcropus pazButus
IUIAHUMETPUU U CTEPEOMETPUN

3-asa Henens

https://m.edsoo.ru/db11b7fd

10

Ky0, ero pa3BépTku u Mozemu.

4-ag Hegens

https://m.edsoo.ru/b5dd926b

11

[Tupamupa, e€ pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPaHHUKOB

4-ag Hegens

https://m.edsoo.ru/14ca712c

12

MHororpanHuKH, H300pakeHIe
HPOCTEHIINX TPOCTPAHCTBEHHBIX
buryp, HeCynecTBYIOIMUX 0ObEKTOB.

4-ast Henes

https://m.edsoo.ru/b2618cce

13

[TousiTHE 00 AKCUOMATUYECKOM
MOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

5-as Henmens

https://m.edsoo.ru/9cf3b9bf

14

CriocoObI 3a1aHMs IPSIMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUs IPSMBIX U TIJIOCKOCTEH.

5-as wenens

https://m.edsoo.ru/1b2f91f7

15

KonTponbnas padota Nel o teme
«BBejieHne B CTEPEOMETPHUIO.

5-as Henmens

https://m.edsoo.ru/1844a2e4

16

B3anMHOE pacrnioniokeHue NpsIMbIX B
IPOCTPAHCTBE: MEPECEKAIOIUECS,
NapauleJIbHbIE U CKPEIINBAIOIINECS
psIMbIE

6-as Henmens

https://m.edsoo.ru/a9d15d32

17

[TapayeabHOCTB NPSAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE.

6-as Henmens

https://m.edsoo.ru/4c4216e9

18

[TapannenbHOE TPOEKTHPOBAHUE.
OcCHOBHBbIE CBOICTBA apaJIEIbHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX GUTYp B MapaieIbHON
npoekuuu. L{enTpanbHas mpoeKius.

6-as Henens

https://m.edsoo.ru/57e2e351



https://m.edsoo.ru/db11b7fd
https://m.edsoo.ru/b5dd926b
https://m.edsoo.ru/14ca712c
https://m.edsoo.ru/b2618cce
https://m.edsoo.ru/9cf3b9bf
https://m.edsoo.ru/1b2f91f7
https://m.edsoo.ru/1844a2e4
https://m.edsoo.ru/a9d15d32
https://m.edsoo.ru/4c4216e9
https://m.edsoo.ru/57e2e351

19

[TapamnensHOCTD TPEX MPSIMBIX

7-as Hemens

https://m.edsoo.ru/4fcbfc2f

20

[TapayuieabHOCTD NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapaJuieIbHOCTB IPSIMOU U
IUIOCKOCTH

7-as Hemens

https://m.edsoo.ru/c5abbc54

21

CBolicTBa niepece4eHnil IPSIMbIX U
IIJIOCKOCTEN

7-as Hemens

https://m.edsoo.ru/7d1fb4c8

22

IToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4yepTexax. Mcropus
Pa3BUTHS IITAHUMETPHUH U
CTEpPEOMETPUU

8-as Henmens

https://m.edsoo.ru/c5a497c4

23

Kontposnbnas padora "AKcHOMBI
crepeomerpun. Ceuenus"

8-as Henmens

https://m.edsoo.ru/abae516e

24

VYTl ¢ COHANPAaBICHHBIMU
CTOPOHAMHU. YTOJI MEXAY IPSIMbIMU B
IIPOCTPAHCTBE

8-as Henmens

https://m.edsoo.ru/chfb4984

25

[TapannenbHbIE IIIOCKOCTH, UX
CBOMCTBA

9-as Henmens

https://m.edsoo.ru/ac45fd6f

26

Terpasap

9-as Henmens

https://m.edsoo.ru/5allad49

27

Ceuenus. M3o0paxeHne ceyeHui
NUpaMU/Ibl, KyOa ¥ MPU3MBbI, KOTOpPBIE
IPOXOJAT uepe3 ux péopa.
N3o0pakenue nepeceyeHus
MOJYYEHHBIX TJIOCKOCTEH.
PackpammBanre OCTPOCHHBIX
CEUEHHH pa3HbIMU 1IBETAMHU.

9-as Henmens

https://m.edsoo.ru/f275db49

28

Ky®0. IMapannenenumnesn

10-as Henens

https://m.edsoo.ru/7ca4fa2f

29

Konrpomnsnas padora Ne3 o reme

10-as Henens

https://m.edsoo.ru/53ab7cfd



https://m.edsoo.ru/4fcbfc2f
https://m.edsoo.ru/c5abbc54
https://m.edsoo.ru/7d1fb4c8
https://m.edsoo.ru/c5a497c4
https://m.edsoo.ru/a6ae516e
https://m.edsoo.ru/cbfb4984
https://m.edsoo.ru/ac45fd6f
https://m.edsoo.ru/5a11ad49
https://m.edsoo.ru/f275db49
https://m.edsoo.ru/7ca4fa2f
https://m.edsoo.ru/53ab7cfd

«IIpsiMBbI€ U IIJIOCKOCTH B
IIPOCTPAHCTBE»

30

['eomerpuueckue 3aaun Ha
BBIUMCJIEHHUE U JOKAa3aTENIbCTBO,
CBSI3aHHBIE C [1aPAJUIEIBHOCTbIO
IPSIMBIX U IIJIOCKOCTEN B
IPOCTPAHCTBE

10-asg Hepens

https://m.edsoo.ru/1737fd63

31

Ceuenust. M3o0paxeHue ceueHMi
nUpaMu/Ibl, KyOa U IPU3Mbl, KOTOpPBIE
MPOXOJAT uepe3 ux peéopa.
N300paxeHue nepeceueHus
MOJTy4YEHHBIX TUIOCKOCTEH.
PackpammBanue noCTpOEHHBIX
CEUYEHHUN pa3HBIMU [[BETAMHU.

11-ag Hepens

https://m.edsoo.ru/e8e1391a

32

ITocTpoeHne ceyenust, IPOXOASILErO
yepe3 JaHHYIO NPSAMYIO Ha YepTexe U
MapajuIeIbHOTO IPYrod MPSMO.
Pacuér orHOIIEHUI

11-ag Hepens

https://m.edsoo.ru/49ffaffl

33

[TapannensHas npoekuus,
MPUMCHCHHUEC IOJId TOCTPOCHUA
CeueHHi KyOa U rmapajuiesIenuIea.
CaoiicTBa napajiesienumneaa u
MIPU3MBI

11-as nenens

https://m.edsoo.ru/ac13686d

34

[TapannensHble m1ockocTy. [Ipu3Haku
NapajuIeIbHOCTH JBYX IIOCKOCTEN

12-asg Hepens

https://m.edsoo.ru/b936e992

35

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKyY, He
MIPUHAJISKAITYIO TaHHOU TIIOCKOCTH
Y CIEACTBHS U3 HEE

12-asg Hepens

https://m.edsoo.ru/6be9fbea



https://m.edsoo.ru/1737fd63
https://m.edsoo.ru/e8e1391a
https://m.edsoo.ru/49ffaff1
https://m.edsoo.ru/ac13686d
https://m.edsoo.ru/b936e992
https://m.edsoo.ru/6be9fbea

36

CBolicTBa napauiesIbHbIX
IUIOCKOCTEH: 0 mapauieTbHOCTH
NPSIMBIX TIEpeceUeHus pu
NepecedeH  IByX MapaiebHbIX
IIJIOCKOCTEN TPEThen

12-ag Hepens

https://m.edsoo.ru/6c42af37

37

KontponpsHas padora Ne4
"[TapannenbHOCTh NPSIMBIX U
m10cKocTei"”

13-ag Hepens

https://m.edsoo.ru/e157c6f7

38

[leprieHIUKYIAPHOCTH NPAMOU U
miockocTH. [IpusHak
NEPIEHAUKYIISIPHOCTH IIPSIMOM U
IJIOCKOCTH

13-as Henens

https://m.edsoo.ru/9ccc55d3

39

[TepnieHIUKYIAPHOCTD NPSMON U
mockocty. [Iprusnak
NEPIEHIUKYIIPHOCTU IPSIMON U
IUIOCKOCTH

13-as venens

https://m.edsoo.ru/e6¢98c7c

40

[ToBropenue: Teopema [ludaropa Ha
TIOCKOCTH

14-as nenens

https://m.edsoo.ru/99d56dab

41

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM,
MIPOXOIALLEH Yepe3 TOUKY
MPOCTPAHCTBA U EPIEHIUKYIIAPHON
K IIIOCKOCTH

14-ag uenens

https://m.edsoo.ru/5b1bb69d

42

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MPAMBIC B MHOT'OI'paHHUKAX

14-ag uenensa

https://m.edsoo.ru/5682d452

43

CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuleJenunesia

15-asg venena

https://m.edsoo.ru/59fccc75

44

[InockocTH U EpIIEHINKYISIPHBIE UM
IPsIMBbIE B MHOTOT'PaHHUKAX

15-asg venena

https://m.edso0.ru/c93542b5

45

[leprienquKynAp ¥ HAKJIOHHASL.
ITocTpoeHne nepneHauKyIIsapa us3

15-as Henens

https://m.edsoo.ru/62fc55e3



https://m.edsoo.ru/6c42af37
https://m.edsoo.ru/e157c6f7
https://m.edsoo.ru/9ccc55d3
https://m.edsoo.ru/e6c98c7c
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TOYKH Ha IPAMYIO

46

[TeprieHauKyIIAp U HaKJIIOHHAS.
ITocTpoeHune nepnesauKyIsapa us3
TOYKH Ha IPSIMYIO

16-asg Hegens

https://m.edso0.ru/76464a93

47

Brruncnenue JUIMH OTPE3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM MapajuleleNnuIe e

16-as Hegens

https://m.eds00.ru/818779e7

48

Yron mexay CKpeluBaroIMUCS
PSIMBIMU

16-asg Hepens

https://m.edso00.ru/h9366929

49

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

17-as venens

https://m.edsoo.ru/13ca2779

50

Teopema o TpEX nepHeHaUKYIApax
(npsimast 1 oOpaTHas)

17-as venens

https://m.edsoo.ru/7e55435¢

51

Teopema 0 TpEX nepHneHAUKYIIIPaAx
(npsimast 1 oOpaTHas)

17-as venens

https://m.edsoo.ru/4d5fb41d

52

OpToroHanbHOE IPOEKTUPOBAHNE

18-as venens

https://m.edsoo.ru/9eceb7da

53

[TocTpoenue ceuenuii Kyoa, NpU3MBl,
IIPaBUIILHON MUPAMU/IBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

18-as venens

https://m.edsoo.ru/c82fe87c

54

KonTponbnas padota Ne5
"IlepnieHIUKyISIp M HAKJIOHHAs".

18-as Henens

https://m.edsoo.ru/fc377c51

55

[Toctpoenue ceueHnii kydoa, IpU3MBlL,
IIPaBUIIBHON MUPAMU/IBI C IOMOIIBIO
OpPTOTrOHAJILHOM MPOEKINH

19-as Henens

https://m.edsoo.ru/56c8faa4

56

[Ipu3Hak nepneHuKyIspHOCTH
IPSIMOM M INIOCKOCTH KaK CIIEJICTBHE
CUMMETPHUHU

19-as Henens

https://m.edsoo.ru/bal7c527

57

IIpaBunpHBIE MHOTOTPAaHHUKU. Pacuér
PAcCTOSIHUM OT TOYKH JO IIIOCKOCTH

19-as Henens

https://m.edsoo.ru/3b72c654



https://m.edsoo.ru/76464a93
https://m.edsoo.ru/818779e7
https://m.edsoo.ru/b9366929
https://m.edsoo.ru/13ca2779
https://m.edsoo.ru/7e55435e
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58

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO MJIOCKOCTH.
[ImockocTr cuMMeTpuii B
MHOTOTpaHHHKaX

20-as Henmens

https://m.edso0.ru/2ae86c¢c5b

59

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTOsSTHUM OT TOYKHU A0 TUNIOCKOCTH

20-as Henmens

https://m.edsoo.ru/b33d2119

60

Crioco0bl OIyCTHTD
MEPIICHIUKYIISPBI: CAMMETPHSI, CIIBUT
TOYKH 10 MapaJIeTbHONU MPSIMOi

20-as Henens

https://m.edsoo.ru/ch1b137c

61

CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHUE PACCTOSHUN

21-as Henens

https://m.edsoo.ru/2625aldb

62

JIByrpannsiii yroa. CBoicTBO
JIMHENHBIX YTJIOB IBYTPAHHOTO yria

21-as wenens

https://m.edsoo.ru/b5bc8eec

63

reOMeTpI/ILICCKI/Ie MECTOAbI
BBIYUCIICHUA yIJla MCXKAY IIPAMbIMU B
MHOTI'OIrpaHHUKax

21-as wenens

https://m.edsoo.ru/6f93bcdf

64

[ToBTOpEHME: Yyroy Mexay NpsSMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

22-as Henens

https://m.edsoo.ru/15e4fecc

65

[leprieH IUKYNSApHBIE TIIIOCKOCTH.
CBoiicTBa B3aMHO
NEPIEeHIUKYISIPHBIX TIOCKOCTEH.

22-as Henens

https://m.edsoo.ru/7dec35ee

66

Konrtponsnas padora Ne6 mmo teme
«B3aumHOe pacronoxeHne NpsMbIX U
IJIOCKOCTEN B IPOCTPAHCTBEN

22-as Henens

https://m.edso00.ru/3922fc23

67

[Ipu3Hak nepneHauKyIIpHOCTH
IIJIOCKOCTEW; TeOpeEMa O MPSMOMN
NIEPECEUEHMS IBYX MJIOCKOCTEN

23-as Henens

https://m.edsoo.ru/16c95c3a



https://m.edsoo.ru/2ae86c5b
https://m.edsoo.ru/b33d2119
https://m.edsoo.ru/cb1b137c
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NEePIEeHIUKYISIPHBIX TPETheil
IJIOCKOCTH

68

IToBTOpEHME: YrOI MEXAY
CKpCIIUBAOIIUMUCA ITPAMBIMU B
IIPOCTPAHCTBE

23-as Henmens

https://m.edsoo.ru/52c88814

69

IIpssMOyTONIBHBIN MTapasuIeIenuIe ;
KyO; U3MepeHusi, CBOCTBa
IPAMOYT'OJIBHOTO TapajuleseuIe1a

23-as Henmens

https://m.edsoo.ru/d47cac87

70

Teopema o quaroHayn
MPSAMOYTOJIBHOTO NapajuiesienuIena u
CJIEICTBHUE U3 HEE

24-as wenens

https://m.edsoo.ru/6e119e38

71

CrepeomeTpruecKue U MPUKIaJIHbIC
3a/1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U
TUIOCKOCTH

24-as Henens

https://m.edsoo.ru/6blaa76d

72

IToBTOpEHME: CKpEIMMBAIOIINECS
psaMbIC, TaPAJJICITIBbHBIC IIJIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'paHHHUKAaX

24-as wenens

https://m.edsoo0.ru/1144c324

73

ITapa mapanienpHbIX IUIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPAMBIX,
pacCcTOsTHUE MEKITY
CKPEIIMBAIOIIMMUCS TPSIMBIMU B
MPOCTBIX CUTYAIUAX

25-as Henens

https://m.edsoo.ru/b9a387c8

74

PaccrosiHre OT TOUKH 10 TIIOCKOCTH,
paccTosiHuE OT NPSIMOM 10 TJIOCKOCTH

25-as Henens

https://m.edsoo.ru/fc762dd4

75

Beruncienre paccTosSHUNA MEXIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
ITOMOILBIO IEPIEHIUKYIIIPHON
IIJIOCKOCTH

25-as Henens

https://m.edsoo.ru/cfca9ebf
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76

TpéxrpanHblil yroJi, HEpaBeHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema
[Tucdaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOIO yria

26-as Henmens

https://m.edsoo.ru/6e34b31e

77

DJIeMEHTHI CHEPUIECKON Te€OMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

26-as Henmens

https://m.edsoo.ru/82ba2777

78

CucremaTtu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3J1eMeHThI"

26-as Henmens

https://m.edso0.ru/69a7d942

79

CucremaTtu3zanus 3HaHUN
"MHOrOrpaHHuK 1 €ro 3J1eMeHThI"

27-ast Henens

https://m.edsoo.ru/dd1173e8

80

[IpssMont mapasenenunen,
IIPSIMOYTOJIBHBIN apajulesenuIe,
KyO

27-ast Henens

https://m.edsoo.ru/51ff5abc

81

[Tpusma. IIpsimast u HaKIIOHHAA
npusMel. [IpaBunibHas npuszma

27-ast Henens

https://m.edsoo.ru/68bb5bec

82

IInpamuna. Buael nmupamu .
IIpaBunpHas nupamuia.

28-as Henens

https://m.edso0.ru/8515ha52

83

Beinykiieie MHOrorpanHuku. Teopema
Ditnepa

28-as Henens

https://m.eds00.ru/86151552

84

Brimykisie MEOTOTpanHuKH. Teopema
Oiinepa. [IpaBunpHbIe U
MOJTYIIPaBUIILHBIE MHOTOTPAaHHUKA

28-as Henens

https://m.edsoo.ru/624c65e7

85

KonrtponbHas pabora
"MHororpaHHukn"

29-as Henens

https://m.edsoo.ru/9ac392c8

86

[TonsiTve BEKTOpa Ha IJIOCKOCTH U B
IIPOCTPAHCTBE

29-as wenens

https://m.edsoo.ru/b744c9ec

87

CymMma BEKTOpOB

29-as Henens

https://m.edsoo.ru/29ad6e37

88

Pa3HocTh BEKTOpPOB

30-as wenens

https://m.edsoo.ru/dal62dbc



https://m.edsoo.ru/6e34b31e
https://m.edsoo.ru/82ba2777
https://m.edsoo.ru/69a7d942
https://m.edsoo.ru/dd1173e8
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https://m.edsoo.ru/da162dbc

89 [TpaBumno mapasienenurena 1 30-ast memenst | https://m.edsoo.ru/a8b5abla

90 YMHOXEHHE BEKTOpa Ha YUCIIO 30-ast menens | https://m.edsoo.ru/2a5d2dcl
PaznoxeHnne BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKAITUX B OJTHOMN 1 0 0 3l-as Hepens https://m.edso0.ru/92765464
TUIOCKOCTH

92 CkansipHO€ NMPOU3BEICHHE 1 0 0 3l-as memens | https://m.edsoo.ru/fd6b44a5
B

93 PIHCIICHIE YIIA MEAAY BECTOpanH 1 0 0 3l-as menens | https://m.edsoo.ru/e634d38a
B IIPOCTPAHCTBE

94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1 0 0 32-as menens | https://m.edsoo.ru/3d5h22ec

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMHU 1 0 0 32-as memenst | https://m.edsoo.ru/6b87c2da

96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 0 0 32-as memens | https://m.edsoo.ru/b9b6d54f

97 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1 0 0 33-ass menens | https://m.edsoo.ru/24e7b226
0606

98 © IEIeHHe 1 CHCTEMATHEAMA 1 0 0 33-as Hemens | https://m.edso00.ru/22247c8c
3HaHUI
0606

99 © IEIeHHe 1 CHCTEMATHSATIA 1 0 0 33-as Hepens https://m.edsoo.ru/eb16c61a
3HAHUU

100 Hrorosast KOHTpOJIbHAS paboTa 1 1 34-as wenens | https://m.edsoo.ru/eca25ddé

101 Wrorosas koHTposibHas paboTa 1 1 34-as wenenst | https://m.edsoo.ru/13be7183
0606

102 © IEIeHHe 1 CHCTeMATHEAMA 1 0 0 34-as wemenst | https://m.eds00.ru/c8863892
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
- 102 10 0

I[TPOTPAMME



https://m.edsoo.ru/a8b5ab1a
https://m.edsoo.ru/2a5d2dc1
https://m.edsoo.ru/92765464
https://m.edsoo.ru/fd6b44a5
https://m.edsoo.ru/e634d38a
https://m.edsoo.ru/3d5b22ec
https://m.edsoo.ru/6b87c2da
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11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuyeck
Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI ue padboThbl
pecypchl

IToBTOpenue temsl "KoopauHarbl

1 BEKTOpA Ha IUIOCKOCTH U B 1 1-ast Henens https://m.edsoo.ru/c7ce9c2f
npocrpaHcrae”
[ToBTOpenue Temnl "CkaaspHOe

2 P " P 1 1-as nezens https://m.edso0.ru/49d29f46
MIPOU3BE/ICHUE BEKTOPOB
[ToBTOpenue TeMbl "Beruucienue

3 yria MeXIy BEKTOpaMH B 1 1-as Henens https://m.edsoo.ru/ech2a824
npocTtpaHcTae"
[ToBTOpenue TemMbl "YpaBHeHHE

4 MPSIMOM, IPOXOIAILEH Yepe3 1B 1 2-as Henenst https://m.edsoo.ru/7a5e9713
TOUKH"
YpaBHeHUE MIOCKOCTH, HOpMaJlb,

5 P P 1 2-ast HeJeIIst https://m.edsoo.ru/24171bae
ypaBHEHUE TJIOCKOCTH B OTpe3Kax
VYpaBHEHUE IIJIOCKOCTH, HOPMAlb,

6 P P 1 2-ast Henenst https://m.edsoo.ru/dec14c37
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHne 1 3-as1 Henens https://m.edsoo.ru/de683aaa
JInHeliHbpIe HepaBEHCTBA, TUHEHHOE

8 P 1 3-ast Henenst https://m.edsoo.ru/f72c7fa9
MporpaMMHUpPOBaHUE
JInHeiliHple HEpaBEHCTBAa, TUHEHHOE

9 P 1 3-as Hemeust https://m.edsoo.ru/d21cf6ee
MporpaMMHUpPOBaHUE

10 AHaJIUTUYECKUE METOJbI pacuéra 1 4-as Henens https://m.edsoo.ru/d1fa9d71



https://m.edsoo.ru/c7ce9c2f
https://m.edsoo.ru/49d29f46
https://m.edsoo.ru/ecb2a824
https://m.edsoo.ru/7a5e9713
https://m.edsoo.ru/24171bae
https://m.edsoo.ru/dec14c37
https://m.edsoo.ru/de683aaa
https://m.edsoo.ru/f72c7fa9
https://m.edsoo.ru/d21cf6ee
https://m.edsoo.ru/d1fa9d71

yriia MeXIy MpsIMbIMU B
MHOTOTpaHHUKAX

AHaJIUTUYECKHE METO/IbI pacuéTa

11 yria MeXAy IUIOCKOCTSIMU B 4-as Henens https://m.edsoo.ru/fe24d456
MHOT'OTPaHHUKAX
dopmyiia pacCTOSHUS OT TOUKH JO

12 pMyJIa p A 4-as Henens https://m.edsoo.ru/5b56823d
IJIOCKOCTH B KOOPJIMHATAX
HaxoxxneHnue paccTosIHUI OT TOUKHA

13 A p 5-asg Henens https://m.edsoo.ru/9ef42fa7
110 TUTOCKOCTH B KyOe
HaxosxieHne paccTosITHUN OT TOUKH

14 JI0 TUTOCKOCTH B ITPaBUJILHOM 5-ag Henens https://m.edsoo.ru/25bclef2
nupamMu/ie
KonTtponsHasa pabora

15 " P P " 5-as Hezens https://m.edsoo.ru/1f7ea33f

AHaMTHYECKass TE€OMETPHS

CeuyeHust MHOTOT'PAaHHUKOB:

16 p 6-as Hememnst https://m.edsoo.ru/416bc79c
CTaH/IapTHbIE MHOTOTPAHHUKH
CeuyeHusI MHOTOT'PAaHHHUKOB: METO

17 P a 6-as Henens https://m.edsoo.ru/1273ffh9
CJIEZIOB
CeueHust MHOTOIPaHHUKOB:

18 CTaHJIaPTHBIE TUIOCKOCTH, 6-ast Heemns https://m.edsoo.ru/a2cd38a4
MepecevyeHus MPSIMBIX U TIIOCKOCTEH
[NapamiensHble IPSIMBIE U

19 P p 7-asg Henens https://m.edsoo.ru/e4b889fd
MIJIOCKOCTH: TIapaJijIesIbHbIe CEUCHUS
[MapamiensHBIE IPSIMBIE U

20 P p . 7-asg Henens https://m.edsoo.ru/b12282ed
MJIOCKOCTH: PACU€T OTHOLIEHUMN
ITapamnensHbie OIpsIMEIE 1

21 P P 7-as1 Heens https://m.edsoo.ru/bd78ac3a

IIIOCKOCTH: YTIJIBI MCKIY



https://m.edsoo.ru/fe24d456
https://m.edsoo.ru/5b56823d
https://m.edsoo.ru/9ef42fa7
https://m.edsoo.ru/25bc1ef2
https://m.edsoo.ru/1f7ea33f
https://m.edsoo.ru/416bc79c
https://m.edsoo.ru/1273ffb9
https://m.edsoo.ru/a2cd38a4
https://m.edsoo.ru/e4b889fd
https://m.edsoo.ru/b12282ed
https://m.edsoo.ru/bd78ac3a

CKpCHIUMBAOIHUMHUCS ITPIMBIMHA

22

IlepnenquKynspHbIC IPSAMBIE U
IIJIOCKOCTH: CTAaHAAPTHBIE MTapbl
MEPIEHIUKYISIPHBIX IUIOCKOCTEN U
MPSAMBIX, CAMMETPUH
MHOI'OTDaHHUKOB

8-as wenens

https://m.edsoo.ru/f767e671

23

[lepnenquKysipHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEePIEHIUKYIIApAX

8-as wenens

https://m.edso0.ru/9392d44f

24

[IepnenquKynsipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHHUKAX

8-as Henmens

https://m.edsoo.ru/6e7bf7cl

25

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI IS
TIomaaen, COoOpakeHHs OT00MS

9-as Henmens

https://m.edsoo.ru/9baad726

26

[ToBTOpenue: mionaau
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JISI
TJI01A 1M, COOOpaKEHUSI TIOT00MS

9-ag Henensa

https://m.edsoo.ru/d633eedb

27

[ToBTOpEeHMeE: MIOMAAH
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI JUIS
TJI0IA e, COOOpaKEeHUSI TIOT00MS

9-ag Henensa

https://m.edsoo.ru/fc911a8e

28

IInomanu cedeHuit MHOT'OI'PaHHUKOB:
Iiomaaun HOBerHOCTeI\/'I, pa3pe3aHusd

Ha 9aCTH, COOOpaXeHUs MOA00Hs

10-ag venens

https://m.edsoo.ru/d81cea87

29

IInomanu cedenuit MHOT'OI'PaHHUKOB:
IIomaau HOBerHOCTCﬁ, pa3pe3aHusd

Ha YacTH, COOOpakeHUs MOI00Ms

10-as Henens

https://m.edso0.ru/83b98d39

30

Konrponsnas pabdora "[loBropenue:

10-as Henens

https://m.edsoo.ru/d2658ebd



https://m.edsoo.ru/f767e671
https://m.edsoo.ru/9392d44f
https://m.edsoo.ru/6e7bf7c1
https://m.edsoo.ru/9baad726
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https://m.edsoo.ru/d81cea87
https://m.edsoo.ru/83b98d39
https://m.edsoo.ru/d2658ebd

MHOTOTPaHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

31

O05BéM Tenra. O0beM
MPSIMOYTOJIBHOTO MapasuIeyIenuIie/a

11-ag Hegens

https://m.edso0.ru/826e23fb

32

3anaun 00 yaABOCHUHU Ky0a, O
KBaj[paType Ky0a; O TPHCEKLUH yriia

11-as venens

https://m.edsoo.ru/522e867e

33

CrepeoMeTpHUYECCKHE 3a/1a4H,
CBA3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO MapaJuIeseuIeaa

11-as venens

https://m.edsoo.ru/2667e6de

34

HpI/IKHaI[HHe 3aJda4yu, CBA3aHHBIC C
BBIYHMCICHUEM 00BEMA
MMpAMOYT'OJIbHOTO IMapauICICIIUIICaa

12-as nenens

https://m.edso0.ru/41398a71

35

OO6BEM IIPSIMOI TTPU3MBI

12-asg Hepens

https://m.edsoo.ru/ala4466b

36

CrepeomeTpuuecKkue 3a1aum,
CBSI3aHHBIE C BHIYUCIEHUEM 00bEMOB
MIPSAAMOY IIPU3MBI

12-asg Hepens

https://m.edsoo.ru/lee258f4

37

[TpuknaaHble 3aa9M, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

13-as Henens

https://m.edsoo.ru/5b64ebdb

38

Brruncnenue o6b€MOB Tel ¢
TIOMOIIBIO OITPENEIIEHHOTO
uHTerpana. O6bpEM HaKJIOHHOMN
TIPU3MBI

13-ag Henens

https://m.edsoo.ru/ca7dbf2d

39

Brraucienne 006EMOB TEI C
TIOMOIIBIO OMTPEEIIEHHOTO
uHaTerpana. O0bEM TUpaMuIbI

13-as Henens

https://m.edsoo.ru/c4e2e5c6

40

dopmyna 06bEMa MUPaAMUIBL.
OTtHomIeHNE 00BEMOB TTUPAMHUT C
o0IIUM yTIIOM

14-as venens

https://m.edso0.ru/91672d2f



https://m.edsoo.ru/826e23fb
https://m.edsoo.ru/522e867e
https://m.edsoo.ru/2667e6de
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41

dopmyina 00bEMA MUPaAMUJIBL.
OTHoleHNnEe 00BEMOB TUPAMHU]T C
00IIUM yTIIOM

14-asg Hegens

https://m.edsoo.ru/5bcdeb66

42

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMAMU HAKJIIOHHOH
TIPU3MBI

14-asg Hegens

https://m.edsoo.ru/cfbc984c

43

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00bEMaMU TUPAMU/IBI

15-asg Hegens

https://m.edso0.ru/95db2799

44

[IpukiiagHele 3aga4m 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHOM MPU3MBI

15-as venens

https://m.edsoo.ru/55d4f1b7

45

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM TTUPAMH/TBI

15-as venens

https://m.edso0.ru/9d64515e

46

[Ipumenenune 00bEMOB. BerunciaeHue
paccTOsIHUSA 10 IIIOCKOCTH

16-as Henens

https://m.edsoo.ru/4e19ech6

47

KontponsHas padora "O0béM
MHOIOrpaHHHUKa"

16-ag Henens

https://m.edsoo.ru/db67181c

48

].II/IJ'[I/IHZ[I)I/I‘-I@CKaSI IMOBEPXHOCTD,
o0pa3yrolne UIMHIPHIECKOM
MMOBEPXHOCTH

16-as Henens

https://m.edsoo.ru/278d4dfd

49

unmuuap. [psamoi kpyroBoun
uuuHAp. [nomans noBepxHocTH
LWIMHIpa

17-ag uenensa

https://m.edsoo.ru/f83ee683

50

Konnueckas noBEpXHOCTB,
oOpa3zyromre KOHHIeCKOU
nosepxHocTu. Konyc

17-asg uenensa

https://m.edsoo.ru/bcdfefab

51

CeueHune KOHYyca TUIOCKOCTBIO,

17-as venens

https://m.edsoo.ru/2e5a1f29



https://m.edsoo.ru/5bcdeb66
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https://m.edsoo.ru/55d4f1b7
https://m.edsoo.ru/9d64515e
https://m.edsoo.ru/4e19ecb6
https://m.edsoo.ru/db67181c
https://m.edsoo.ru/278d4dfd
https://m.edsoo.ru/f83ee683
https://m.edsoo.ru/bcdfefa6
https://m.edsoo.ru/2e5a1f29

napannenLHoﬁ IIJIOCKOCTH OCHOBAHUA

52

Yceuénnslit konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

18-asg Hegens

https://m.edsoo.ru/475fea2c

53

[Tnomaae 60KOBOM MOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTH KOHYCa

18-as Henens

https://m.edsoo.ru/9ac1444e

54

[Tnomaae 60KOBOI MOBEPXHOCTH H
MTOJTHOW MTOBEPXHOCTH KOHYyCa

18-asg Hepens

https://m.edsoo.ru/1325f3dd

55

CrepeomeTrpuyeckue 3aaun Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
MIOCTPOCHUEM CEUCHUH LIMIINH/pA,
KOHYyca

19-as Henens

https://m.edso0.ru/76844cf?2

56

CrepeomeTrpuyeckue 3aaun Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
MIOCTPOCHUEM CEUCHUH LIMIINH/pA,
KOHYyca

19-as Henens

https://m.edsoo.ru/c3a8bde9

57

HpI/IKHaI[HHe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

19-as Henens

https://m.edsoo.ru/d2del3ca

58

HpI/IKJ'IaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

20-asg wenens

https://m.edso0.ru/3897dad5

59

Cdepa u map

20-as venens

https://m.edsoo.ru/fb7912b1

60

Ilepeceuenue cepsl 1 mapa ¢
ockocThio. Kacanue mapa u cepbl
IJI0CKOCTRI0. By u n3obpaxenue
mapa

20-as venens

https://m.edsoo.ru/c1475e77

61

Ilepeceuenue ceps! U mapa ¢
miockocThio. Kacanue mapa u chepsl
MJIOCKOCTRI0. B 1 nzo0pakenue
mapa

21-as wenens

https://m.edsoo.ru/af4a7147



https://m.edsoo.ru/475fea2c
https://m.edsoo.ru/9ac1444e
https://m.edsoo.ru/1325f3dd
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62

VYpasuenue chepsl. [Lnomans cheps
U e€ yacreu

21-as Henens

https://m.edsoo.ru/2474b359

63

Cummerpus chepsl u mapa

21-as Henens

https://m.edsoo.ru/c23ec878

64

CrepeomeTpHuueckue 3aauu Ha
JI0KA3aTebCTBO U BBIYUCIIEHUE,
CBsI3aHHBIE CO cpepoit U mapom,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

22-as Henens

https://m.edsoo.ru/df97bd97

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
IMOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO

22-as Henens

https://m.edsoo.ru/d324ea75

66

[IpukitagHble 3a1a4m, CBSI3aHHbBIE CO
cdepoii u mapom

22-as Henens

https://m.edsoo.ru/95a815fh

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYNCIICHUS B
OKPY>KHOCTH, CTaHJapTHbIE 01001

23-as Henens

https://m.edsoo.ru/67dda7ee

68

Paznuunsie KOM6I/IH8.I_II/II/I TCII
Bpali€HusA 1 MHOTOT'PaHHUKOB

23-as Henens

https://m.edsoo.ru/447414f7

69

3anaun o teme "Tena u
MIOBEPXHOCTHU BpaleHus"

23-as Henens

https://m.edsoo.ru/7f99de3a

70

3amaun o Teme "Tena u
MOBEPXHOCTHU BpauieHus"

24-ag wenens

https://m.edsoo.ru/a97b28ca

71

KonTponbhas pabota "Tena u
ITOBEPXHOCTH BpanieHus"

24-as venens

https://m.edsoo.ru/e8a547f6

72

O6vem mumHapa. Teopema 00
00BEME TIPSMOTO ITUITUHPA

24-as wenens

https://m.edso0.ru/961d78a8



https://m.edsoo.ru/2474b359
https://m.edsoo.ru/c23ec878
https://m.edsoo.ru/df97bd97
https://m.edsoo.ru/d324ea75
https://m.edsoo.ru/95a815fb
https://m.edsoo.ru/67dda7ee
https://m.edsoo.ru/447414f7
https://m.edsoo.ru/7f99de3a
https://m.edsoo.ru/a97b28ca
https://m.edsoo.ru/e8a547f6
https://m.edsoo.ru/961d78a8

73

Brruncnenue o06EMOB Tea ©
ITOMOIIIBIO OTIPEICTIEHHOTO
uHTerpasa. O6bpEM KOHyCca

25-as Henens

https://m.edsoo.ru/8cf5adc?

74

[Tmomaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

25-as Henens

https://m.edso0.ru/172d4f55

75

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUEM O6'béMOB
LWINHIpA, KOHYyCa

25-as Henens

https://m.edsoo.ru/29beaf77

76

[IpukiiagHeie 3aga4u 110 TEME

"O0bEMBI U IJIOIIAN [TOBEPXHOCTEN

Ter"

26-as Henens

https://m.edso0.ru/88d75145

77

O0BEM 1mI1apa u MapoBOTO CEKTOpA.
Teopema 06 00béme trapa. [lnomans
cdepsl. CTepeoMeTprudecKue 3a1a4H,
CBSI3aHHBIE C BEIUUCIIEHHEM 00BEMOB
1Iapa, mapoBOro CerMeHTa u
IIIAPOBOTO CEKTOpa

26-as Henens

https://m.edsoo.ru/e5667d27

78

[IpuknagHele 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM I1apa U IUIOIIAbI0 CEpHI.
CooTHolIeHUsT MeXAY IUIOLAaIMU
MOBEpXHOCTEN 1 00BEMaMU
M0JIOOHBIX Tel

26-as Henens

https://m.edsoo.ru/5efcff8e

79

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

27-as Henens

https://m.eds00.ru/91c864f2

80

[TogoOHEbIE TENa B MPOCTPAHCTBE.
N3menenue o06wEma mpu mogo0uu.

27-as Henens

https://m.edsoo.ru/26cleada



https://m.edsoo.ru/8cf5adc7
https://m.edsoo.ru/172d4f55
https://m.edsoo.ru/29beaf77
https://m.edsoo.ru/88d75145
https://m.edsoo.ru/e5667d27
https://m.edsoo.ru/5efcff8e
https://m.edsoo.ru/91c864f2
https://m.edsoo.ru/26c1eada

CrepeomeTpHuyuecKHe 3a1a4H,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
TeJI U IUIONIAJIeH TOBEPXHOCTEN

81

JIBH>KEHUS POCTPAHCTBA.
Otobpaxxenus. [IBrxeHus u
paBeHcTBO (puryp. OOmIME CBOMCTBA
JIBUKCHUHU

27-as Henens

https://m.edsoo.ru/e8d891e8

82

Buapl n1BukeHUI: napaieIbHbII
MEePEHOC, IEHTPAJIbHAsl CHMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT HPAMOU

28-as Henens

https://m.edsoo.ru/75255d4b

83

[IpeobpazoBanus mompoowus. [Ipsmas u

cdepa Diinepa

28-as Henens

https://m.edsoo.ru/d168c275

84

I'eomeTpuueckue 3anaun Ha
IMPUMCHCHUC IBVIKCHUS

28-as Henens

https://m.edsoo.ru/ldaa4342

85

Kontponbnas padota "BekTops! B
npocrpaHcTae"

29-as Henens

https://m.edsoo.ru/daeb232d

86

Oo6o06maromee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10—11 kmaccos,
cucTeMaTu3als 3HaHuH:
"[lapanienbHOCTh NPSAMBIX U
MIJIOCKOCTEH B IpocTpaHcTBe"

29-as Henens

https://m.edsoo.ru/ff53f867

87

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucTteMaTu3anus 3HaHuil: "BekTopbl
B ITpOCTpaHcTBE"

29-as Henens

https://m.edso0.ru/89b29e3d



https://m.edsoo.ru/e8d891e8
https://m.edsoo.ru/75255d4b
https://m.edsoo.ru/d168c275
https://m.edsoo.ru/1daa4342
https://m.edsoo.ru/daeb232d
https://m.edsoo.ru/ff53f867
https://m.edsoo.ru/89b29e3d

88

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
cuctemaTusanus 3HaHuii: "BekTopbl
B IIpocTpaHcTBe"

30-as Henens

https://m.edsoo.ru/71e78941

89

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
cucteMaTtuzaius 3Hanuii: "O0bem
MHOTOTpaHHHKA"

30-as Henens

https://m.edsoo.ru/25f8ecf8

90

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucTeMaru3anms 3Hanuii: "O0bem
MHOTOTpaHHHKA"

30-as Henens

https://m.edso00.ru/68371e98

91

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
cucreMmaru3anus 3Hanui: "[lomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX

TCI

31-ag Henens

https://m.edso00.ru/81595c6hb

92

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 kmaccos,
cucreMaru3anus 3HaHui: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX

TCI

31-asg Henens

https://m.edsoo.ru/6d737c4c

93

WroroBas koHTpoJsibHas paboTa

31-asg Henens

https://m.edsoo.ru/5752266a



https://m.edsoo.ru/71e78941
https://m.edsoo.ru/25f8ecf8
https://m.edsoo.ru/68371e98
https://m.edsoo.ru/81595c6b
https://m.edsoo.ru/6d737c4c
https://m.edsoo.ru/5752266a

94

HroroBas koHTpoJsibHas paboTa

32-as Henmens

https://m.edsoo.ru/52cc9dal

95

[ToBTOpEeHUE, 0600IIEHNE 1
cucTeMaTu3auus 3HaHUI

32-as Henmens

https://m.edsoo.ru/ba2b4522

96

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

32-as Henens

https://m.edsoo.ru/7fd69e7c

97

Hcropus pa3sBUTHS CTEPEOMETPUN
KaK HayKHU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

33-as Henens

https://m.edso00.ru/2867b89c

98

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKU U €€ pojib B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

33-as Henens

https://m.eds00.ru/43115873

99

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKHd U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

33-as Henens

https://m.edsoo.ru/4ccl117b3

100

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKd U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

34-as wenens

https://m.edsoo.ru/28dd339¢

101

Hcropus pa3BUTHS CTEPEOMETPUH
KaK HayKHU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

34-ag wenens

https://m.edsoo.ru/7df6b243

102

Hcropus pa3BUTHS CTEPEOMETPUN

34-as wenens

https://m.edsoo.ru/6ede9762



https://m.edsoo.ru/52cc9da1
https://m.edsoo.ru/ba2b4522
https://m.edsoo.ru/7fd69e7c
https://m.edsoo.ru/2867b89c
https://m.edsoo.ru/43115873
https://m.edsoo.ru/4cc117b3
https://m.edsoo.ru/28dd339e
https://m.edsoo.ru/7df6b243
https://m.edsoo.ru/6ede9762

KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KIIACC
Kona .
IIpoBepsiemble NpeMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
NMpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeHEro oo1ero 00pa3oBaHus
pe3yJbTara
7 ['eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUKA, PsAMasi, INIOCKOCTb
79 [TpuMeEHSTh aKCHOMBI CTEPEOMETPUU M CIEACTBHS W3 HHUX IPH PEIICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATHSAMH: MapajUIeNIbHOCTh W MEPHEHAUKYISIPHOCTH
' IPSAMBIX U IJIOCKOCTEMH
74 KnaccudumupoBarh B3auUMHOE paCIOJIOKEHUE MPSIMBIX H IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYI'PAaHHBIA YroJI, TPAaHU JBYIPAHHOTO YTJIA,
7.5 pebpo IBYrpaHHOIO yIJia, JIMHEWHBIN Yros ABYTPaHHOTO yIia, TpajaycHas
Mepa JBYTpaHHOIO yria
76 OnepupoBaTh TOHSTHSIMH: MHOTOTPAHHHK, BBINYKJIBIA W HEBBITYKIBINA
' MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TTPABHJIBHBIN MHOTOTPaHHUK
77 PacriozHaBath OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (TMHpamMuia, MPU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccudumupoBat  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS s
7.8 KJIaCCU(UKANUHU (BBITYKJIbIC W HEBBIMYKIbIC MHOTOTPAHHUKH, MTPaBUIHHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC MPU3MBI, TapaJIICIICITUTICIH )
7.9 OnepupoBaTh MOHATHUSAMH: CEKYIas MIIOCKOCTh, CEYeHHE MHOTOTPAaHHIKOB
710 OOBSICHIATh MPUHITUIIBI TIOCTPOCHHSI CEUEHUH MHOTOTPAaHHUKOB, UCIONB3YS
' METOJI CJIEJIOB
CTpouTh CceYeHHWS MHOTOTPAHHHKOB METOJOM  CJICJIOB, BBITIOJTHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTERKH U3 PUCYHKOB MPOCTHIX OO0BEMHBIX (PUTYP:
BUJ] CBEPXY, COOKY, CHU3Y
Pemarh 3aaun Ha HAXOXKICHHE TEOMETPHUYCCKUX BEIMYUH IO 0Opas3iam
WIK aJTOPUTMaM, TPUMEHSSI W3BECTHBIC aHAJIMTHYECKHE METOJBI TPH
7.12 peIIEeHWH  CTAaHJAPTHBIX MaTeMaTHYeCKMX 3aj]ad Ha  BBIYUCIICHHC
paccTOSHUN MEXIy ABYMS TOYKAMHU, OT TOYKH IO MPSMOM, OT TOYKHUIO
TUTOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TIPSIMBIMU
Pemate 3aaun Ha HaXOXKICHHE TEOMETPUYECKHUX BEJIMYMH 1O oOpaslam
713 WM aJIrOpuTMaM, NPHMEHSS W3BECTHHIE AHATUTHYECKHE METOABI TpH

pELICHUH CTaHJApPTHBIX MAaTEMaTU4YECKUX 3a7ad Ha BBIYHUCICHUE YIJIOB
MEXIY CKPCIIMBAIOIUMUCA MNPAMBIMUA, MEXKIAY NPSIMOM M IUIOCKOCTBIO,




MEXy TNIOCKOCTSIMHU, ABYT'PAHHBIX YTJIOB

Boeruncnsate 00bEMBI U IIJIOMIAH TOBEPXHOCTEH MHOTOTPAaHHUKOB (TPU3Ma,

7.14 nupamMpia) ¢ MNpUMEHEHHEM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TOBEPXHOCTEH, 00BEMaMu MOJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CUMMETPHs B IPOCTPAHCTBE, IIEHTP, OCh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (UTYPHI
W3Bnekarb, mnpeoOpa3oBbIBaTb U MHTEPIPETUPOBATH HH(GOPMALMIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (pUrypax, NpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax
[TpumensaTs reomerpuyeckue GakThl I PELICHUS CTEPEOMETPUYECKUX
7.17 3ajjay, OPEANOoaralollliX HECKOJbKO IIAroB pELIeHUs, €CJIU YCIOBHS
NpUMEHEHHS 33JIaHbI B IBHOH (popme
718 [IpumensaTs mpocTeiiliue HpPOrpaMMHBIE CpPEICTBA UM BIIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PEILICHUH CTEPEOMETPUUECKUX 3a/1a4
719 [TpuBOANTE TIPUMEPHI MATEMaTHUECKUX 3aKOHOMEPHOCTEH B MpHpOJE U
' KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHSTHh TOTydeHHBIE 3HAHUS HAa NMPAKTUKE: aHAJIM3UPOBATH pEajbHbIC
CUTYallud ¥ NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MOUCKA PEIICHHUS
MaTeMaTU4ecKu cHOopMyTUPOBAHHON MPOOIEMbI, MOJEIUPOBATh pealbHbIE
7.20 CUTyallUd Ha s3bIKE T'€OMETPHUH, MCCIE0BaTh IOCTPOEHHBIE MOJIENU C
UCIMOJIb30BAaHUEM T€OMETPUYECKHUX TOHATHH U TeopeM, ammapara ajireOpsl,
pemiatb ~ MpakTHMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKIACHUEM
reOMEeTPUUECKUX BETHYUH
11 KIIACC
Ko .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBanus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh HOHATHAMU: IMIUHJIpPUYECKass MOBEPXHOCTh, 0Opa3yrollye
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IMJIMHIAP, KOHHYECKas IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTh
6.2 Pacno3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TN BPALICHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MITOCKOCTH
OnepupoBaTh MOHATUSMH: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEHTa, IIApOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH TN  BpaIICHUS,




FEOMETPUUECKUX TeJl C MpUMEHEHHEM QopMyIT

6.7

OnepupoBaTh NOHATHSAMHU: MHOTOTPAaHHMK, BIHMCAaHHBIA B cdepy W
ONKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOIPAHHHUK WJIHM TEIO
BpallcHUs

6.8

BBIYHCIATE COOTHOMIEHUS MEXKY IUIOMAISIMHI TTOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEN

6.9

Nzo6paxarh u3zydyaemble GUTYpbl OT PYKH U C HPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

6.10

BbimonHATe (BBIHOCHBIE) IUIOCKME UEPTEeKUM W3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUryp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYEHHS Tel
BpallleHus

6.11

W3Bnekatb, WHTEPIPETHPOBATh M MPEOOPa3oBbIBaTH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX TEeOMETPUYECKHX (GUTypax, TMPeACTaBICHHYI0 Ha
YepTekax U pUCYHKax

6.12

[TpumensTh reomeTpudeckrue (akThl IS PEHICHUS CTEPEOMETPHUYECKUX
3aJa4, MPEAIOJaraloliuX HECKOJBKO IIaroB pELIEHUs, €CIH YCIOBHS
IpUMEHEHUs 3aJ]aHbl B IBHOH (opme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IHSITI) )ICﬁCTBPISI CIIOKCHUA BeKTOpOB, BBIYUTAHUA BGKTOPOB nu
YMHO)KGHI/H[ BeKTopa Ha 4YucCIio, O6’b$[CH$ITI), KaKuUMH CBOI\/JICTBaMI/I OHU
o0JrazaroT

6.15

HpI/IMeHHTB IMPpaBUJIO MMapaJiIeJICUICaa MMpru CI0KECHUN BEKTOPOB

6.16

OHepI/IpOBaTB IMOHATHUAMU: NOCKAPTOBBI KOOPAWHATBI B IHPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpA, PABEHCTBO BCKTOPOB, KOOPAUHATHI BEKTOPA, YI'OJl
MCKAY BCKTOPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHLIC U
KOMIIJIaHApHBIC BEKTOPBI

6.17

Haxomute CYMMY BCKTOPOB M INMPOHU3BCACHUC BCKTOpPAa Ha YHCIO, YIroJ
MCKAY BCKTOpaMH, CKAJIAPHOC IMPOU3BCACHHUC, pACKIIaAbIBAaTh BCKTOP IIO
JABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3aI[aBaTB IIJIOCKOCTh YPABHCHHUEM B ,Z[CKE[pTOBOfI CUCTCMC KOOPpANHAT

6.19

PemraTs HpOCTCfIIHHG rCOMETPHUICCKUEC 3aJad Ha IMPUMCHCHUEC BCKTOPHO-
KOOpAWHATHOTO METOJa

6.20

Pemarn 3aga4d Ha JOKa3aTCJIbCTBO MAaTCEMAaTHYCCKHUX OTHOIIICHUH U
HaXO0XIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 06pa3uaM WK aJIrOpruTMam,
IMPUMCHAA HU3BECTHBIC METObI npu PECUICHUN CTaHAAPTHBIX
MaTeéMaTHYCCKUX 3a1a4

6.21

[IpuMeHATH HpoCTEHIIME MPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUIECKUX 3aa4

6.22

IIpuBoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE




[IpuMeHATh MOJTy4YEHHBbIE 3HAHWS HA MPAKTHKE: aHAJIU3UPOBATh PEAJIbHBIC
CUTYyallMy U NPUMEHATh U3YUYCHHBIC MTOHATHUS B MPOLIECCE IMOMCKA PELICHUs
MaTeMaTHu4ecKu cHopMyITUpOBaHHON MPOOIEMBI, MOAECIUPOBATH PEAbHbBIE
6.23 CUTyallUl Ha $3bIKE T'€OMETPHUH, HCCIEN0BAaTh IOCTPOCHHBIE MOJEIU C
UCTIOJIb30BAHUEM T€OMETPUYECKHUX TOHATHA U TEOpeM, ammapara ajireOpsl,
pelmare  MpakTUYEeCKHE  3a7aud,  CBA3aHHBIE C  HAXO0XJIECHUEM
F€OMETPUUECKUX BEIMUUH

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC
Ko IIpoBepsieMbIi 3JIeMEHT COAEPKAHUS
7 I'eomerpus

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mpsmMas, IJIOCKOCTh, IMPOCTPAHCTBO.
7.1 [TonsiTe 06 aKCMOMaTUYECKOM IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

B3aumHO€e pacnoio;keHue NpsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIC
U CcKpemuBampomuecs mnpsmble. [lapamiensHOCTh MNpsAMBIX W IJIOCKOCTEH B
IIPOCTPAHCTBE: NapaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALICIBHOCTh TPEX
75 | TPAMBIX, MapajuIenbHOCTS OpsIMOM M TUIOCKOCTH. YTJIBIC COHAIpPaBICHHBIMU
' CTOPOHAMH, YTOJI MEXKIY NPSMBIMU B NpOCTpaHCTBE. [lapamnenbHOCTh IMIIOCKOCTEM:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MNapajUIeNbHBIX IUIOCKOCTeW. [Ipocreiimme
IPOCTPaHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenuner,

IIOCTPOEHUE CEUYECHU I

IlepneHAUKYIAPHOCTE MPSAMOM U IUIOCKOCTH: MEPHEHAUKYISAPHBIE IpsMBIE B
IIPOCTPAHCTBE, MPAMbBIEC NapAJICIbHbIE U NEPIEHAUKYISAPHBIE K IUNIOCKOCTH, IPU3HAK
NEPHEHAUKYJIAPHOCTH NPSAMON M INIOCKOCTH, TEOpPEMa O IPSIMOM INEpIEHIUKYIIIPHOU
73 | TUIOCKOCTH. VYIubl B IPOCTPAHCTBE: YroJI MEXKAY NPSMON U IUIOCKOCTBIO, IBYTPAHHBIN
' YTOJ1, JMHEHHBIN yroa ABYTpaHHOrO yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOM 110 TUIOCKOCTH, MPOEKLUs GUTYphI Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh MJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX

mockocteil. Teopema 0 TpEX MepreHuKyIsipax

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIPDAaHHMKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAaHHHMKHM, pa3BEpTKa MHOrorpaHHuka. [Ipmsma: nN-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
II0JIHAs IOBEPXHOCTH NpHU3Mbl. [lapannenenumesn, npsMOYTroJIbHBIN NapajuieIenunes u
7.4 | ero csoiictBa. Ilupammua: N-yrosbHas nupamujaa, TpaHd U OCHOBAHHWE IHUPAMHUJBL,
OOKOBasi M TOJHAs MOBEPXHOCTb MUPAMUbI, NMpPaBUIbHAA U YyCeu€HHAs MUPaMUAA.
OnemMeHTbl Npu3Mbl M nupamuzabl. [IpaBuibHBIE MHOTOIpDAaHHUKHU: IIOHATHE
[IPAaBUJILHOTO MHOIOIPAHHMKA, IIpaBUJIbHAs IpU3Ma M IPaBWIbHAs IUPAMHUAA,

MpaBUJIbHAS TPEYrojibHasg MUPaMUa U MPaBUIbHBIN TeTpasap, kyO. [Ipencrasnenue o




MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTajap, JMAoAeKa’ap u ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

7.5

CumMmMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEJIBHO TOUKH, NMPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujgax, Mapajulelenunenax,  IpaBUIbHBIX
MHOI'OIPaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanw, yriael. Ilmomans
OOKOBOM IIOBEPXHOCTH U IOJIHOM MOBEPXHOCTH MPSAMOM NMPU3MBI, IIJIOLAAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOI Tpu3Mbl. [11o1maas 60K0BO# MOBEPXHOCTH U
MOBEPXHOCTU TMPABUWIbHON MUPaMHIbBI, TeOpeMa O IUIOU[aJAd YCEUEHHON MUpaMHJBbI.
[Tousitre 06 06bEMe. OOBEM MUpPaMUIbI, TPUIMBI

1.7

[TonoGHbIe Tema B mpocTpaHcTBe. COOTHOIIECHHUS MEXIY IUIOUIAIIMHU MTOBEPXHOCTEH,
00BéMamMu OJOOHBIX Tl

11 KVIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

6.1

[unuaapuyeckas MOBEPXHOCTh, 00pa3yolue MWIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBasi MOBEPXHOCTD,
o0pa3yro1ias U oCh, M0 OOKOBOM M MOJHON MOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, OCh U BEPIIIUHA
KOHMYECKOM ToBepxHOCTH. KOHyC: OoCHOBaHWME M BepIIMHA, OOpa3yromias U OcCh,
ionaab OOKOBOW M TONHON TMOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymolue u
BBICOTA, OCHOBAHHs U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, Juamerp, IIOMaas NoBepxHOocTU chepbl. Bzanmuoe
pacnosoxeHue cdepbl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Imiomaab

cepsl

6.4

N306paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYca

6.5

KOM6I/IH8.I_II/II/I TCJI BpalllcHUA U MHOTOTPaHHUKOB. MHOFOI‘paHHI/IK, OIMCAaHHBIM OKOJIO
C(I)CpBI, C(bepa, BIIMCAHHAs B MHOT'OT'paHHUK, UJIK TCJIO BpallICHUSA

6.6

[Tonste 06 o006bEéMe. OcHOBHBIE CBOHCTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIBHOTO TapajlieNienuIesia u cieaAcTBUs u3 He€. O0BEM HMIMHApa, KOHYyCa.
O06BEM mapa u riomazab chepst

6.7

[TomoGHbIe Tena B npoctpancTBe. COOTHOIICHHS MEXKIY IJIONIAIIMHU TTIOBEPXHOCTEH,
00bEMaMU ITOIOOHBIX TENT

6.8

Ceuenust muiIMHApa (MapajuieIbHO U TEPHEHIUKYISIPHO OCH), CEUYEHHs KOHYyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CeUeHuUs I1apa

6.9

Bexktop Ha miockoctd M B mpocTpaHcTBe. ClIO)KEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXeHHEe BeKTopa Ha uucio. Pas3nokeHue BeKTopa Mo TpEM HEKOMIUIaHApHBIM




BekTtopam. [IpaBuio napamnenenunena. Pemenue 3anad, cBsI3aHHBIX C TPUMEHEHHUEM
MpaBWI ICUCTBUI C BEKTOpAMH

[IpsamoyronsHasg cucTeMa KOOpAMHAT B NpocTpaHcTBe. KoopaumHatel BeEKTOpa.
6.10 [Ipocreitimne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaiasipHoe
' MIPOU3BE/ICHUE BEKTOPOB. BpluncieHue yrioB MeXAy NPSMbIMH M IUIOCKOCTSIMM.

KOOp,I[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIpH PCIICHHUU I'COMCTPUUCCKUX 3a1a4

IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
MPOBEPSAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpeOoBaHUSA oOpa3oBaHus

Brnanenne MerogamMu J0Ka3aTeNnbCTB, aNrOpUTMAMU pELICHUs 3ajad;
yMeHue ¢GOpMyIHpOBAaTH W OINEPUPOBATH TOHATHIMH: OIpEACICHNUE,
aKkcuoma, TeopeMma, CIEACTBHE, CBOMCTBO, INPU3HAK, [OKA3aTeNbCTBO,
paBHOCHJIbHBIE (DOPMYIMPOBKHU; MPUMEHATh MX; YMEHHE (OpPMYIUPOBATH
o0paTHOEe M NPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOJIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHMYeCKOH WHIYKIIUH;
IIPOBOAMTH J10KA3aTebHbIE PACCYKICHUS IIPU PELICHUH 3a]a4, OLIEHUBATh
1 JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXJIECHUW; yMEHHE  OINEepUpOBaTh
MOHSTUSAMM: MHOKECTBO, MOJMHOYKECTBO, OINEpalMy HaJ MHOXKECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
ONMCAHUS PEATBHBIX MPOLECCOB U SBICHUN U NPU PELIEHUM 337134, B TOM
YHCclie U3 IPYruX Y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHSIMHU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, Tpad Ha MIOCKOCTH; YMEHHUE 33aBaTh
U OMKCHIBATh Tpadbl pa3iInYHBIMU CIOCOOAMM; MCIIONB30BaTh rpadbl MpH

pCHICHUHA 3a1a4

YMeHune onepupoBaTh MOHATUAMM: HATYpaJIbHOE YKCIIO, LIEJI0€ YHUCIIO,
CTENeHb C MEJIBIM TMoKa3aTeIeM, KOpeHb HATypalbHOW CTETICHH, CTETICHD C
palMOHAIBHBIM TMOKA3aTEIEeM, CTEIEHb C JIEUCTBUTENIbHBIM IOKA3aTENIEM,
2 jgorapudm umMcIa, CHUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOIO YHCIA,
OCTaTOK IO MOJYJII0, pallMOHAJIBHOE YHUCIO, HPPALMOHATIBLHOE 4YHUCIO,

MHOXECTBAa HAaATypalbHBIX, ICJIbIX, paluOHAJIbHBIX, ,HCfICTBPITGJ'II)HBIX

YUCCJI; YMCHUC HCIIOJIL30BaTh MPHU3HAKU ACIIMMOCTH, HanuMEHBIINH O6LLII/II>'I




NEeNUTeNh W HaWMEHbIIee o0lnee KpaTHOE, alnroputMm EBKIuma mpu
PEIICHUH 3a/a4; 3HAKOMCTBO C Pa3JIMUYHBIMHU MO3HITHOHHBIMU CHUCTEMaMU
CUHCIICHUS; YMEHUE BBITIOTHATH BRIUMCIICHUE 3HAUYCHUH U peoOpa3oBaHus
BBIPOKECHHH CO CTEeNEeHSAMU M Jiorapudmamu, npeoOpazoBaHus APOOHO-
pallMOHAIBHBIX  BBIPAKEHHUM;  yMEHHE  ONEpPUPOBATh  IMOHSATHUSMU:
MOCJICIOBATEILHOCTh, apU(MeTHUECKasi MPOTPECCUsl, TeOMEeTpHYeCKas
nporpeccusi, OeCKOHEYHO yOBbIBaroImas reoMeTpudecKas IPOTPECCHs;
yMEHHUE 3a/laBaTh MOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE OMEPUPOBATH MOHATHSAMH: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUICKCHBIE YHCIIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUICGKCHBIX — YHCEN
(reomeTpuueckasi, TPUTOHOMETpPUYECKas U anreOpanyeckas),; yMETh
MIPOM3BOJUTh apU(PMETHUCCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATHSAMU:  MaTpuma 2X2  u  3x3, onpefenuTedb  MaTpUIbI,

FGOMeTpI/ILIGCKI/Iﬁ CMBICJT OIIPCACIIUTEIIA

YMmenune ONCprUpoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalOHAJIBHBIC,
MNOKa3aTCJIBbHBIC, CTCIICHHBLIC, HOl"apI/ICI)MI/I"IeCKI/Ie, TPUTOHOMCTPUICCKHUC
YpaBHCHHUSA W  HCPABCHCTBA, HWX CHUCTEMbI;, YMCHHUC OICpHUPOBATH
MHNOHATHUAMU. TOXACCTBO, TOXKICCTBCHHOC npeo6pa30BaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTH
ypaBHeHHfI, HCpPaBCHCTB W CHUCTCM; YMCHUC PpCIIATb YPAaBHCHUA,
HEPAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCEPABCHCTBA W CHCTCMBI C IAapaMCTPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, WX CHUCTCMbI IAJId PCHICHUA MAaTEMAaTUUYCCKHX

3ala4q 1 3aa4 U3 pa3JINIHbIX oOacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMH: (DYHKIMS, YETHOCTH (YHKIIMH,
NEPUOIMIHOCTh (DYHKIMH, OTPAHWYCHHOCTh (YHKIIMHA, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (YyHKIMH, HanOoJblllee M HaHUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HElpepbIBHAs (PYHKIMS, aCUMOTOTHI rpaduka
¢byHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUU U
(GU3HMYECKU CMBICT TPOW3BOJHOM, IEepBOOOpa3Has, OIpeAcIEHHBIN
UHTETpal; YMEHHE HAaXOAMTh AaCUMITOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUUCIIATh  NIPOM3BOJAHBIE  CYMMBI, IPOU3BEICHUSA, YAacTHOIO U

KOMITO3UIIMN (YHKIMHA, HAXOAWTh YpaBHEHHME KacaTelbHOM K rpaduky




GYHKIIMM; YMEHHE HaXOIUTh TPOU3BOIHBIE SJIEMEHTAPHBIX (YHKIIHIA,
YMEHHUE HCIOJB30BaTh MPOU3BOJIHYIO Ui HCCICNOBaHUSA (YHKIIHH,
HAXOJUTh HAWMOONBIINE M HAMMCHBINNE 3HAYCHUS (QYHKIMH, CTPOUTH
rpadMKd MHOTOYIECHOB C HCIIOJIb30BAaHUEM allapara MaTeMaTHYeCKOro
aHaM3a; TPHUMEHSTh TPOU3BOAHYIO ISl HAXOXKIACHHUS HAWIYYIIeTrO
pelieHusT B TPUKIAIHBIX, B TOM YHCJIE COLUUAIBHO-YKOHOMHUYECKUX U
du3nUecKUX 3a7adax; HAXOAUTh TUIOMAIN U OOBEMBI PUTYp C MTOMOIIBIO
WHTETpaJIa; MPUBOIUTH NPUMEPhl MATEMATHUYECKOTO MOJICIHPOBAHUS C

noMoIIbio AudQepeHnanbHbIX ypaBHEHUN

YMeHnne onepupoBaTh NOHATUSAME: TpapuK QyHKIHH, 0OpaTHAs (YHKIHS,
KOMNO3ULUs (DyHKIMM, JuHEHHas QyHKUUSA, KBaJpaTuyHas (QYHKLUS,
panmoHanbHas (QYHKIOWS, CTerneHHas (QYHKIWSA, TPUTOHOMETPUYECKHE
GyHKLIUH, OOpaTHbIE TPUTOHOMETpUYECKUE (YHKLMH, MOKa3aTelbHas U
jgorapupmuueckass (QyHKLUMH; yMEHHUE CTPOUTh TpapUKH H3YyYEHHBIX
¢GyHKUMH,  BBINONHATH  NpeoOpa3oBaHusl  rpadukoB  (QyHKIUH,
UCIOJIb30BaTh Tpa(UKK Ui U3y4eHHs MPOLECCOB M 3aBHUCUMOCTEH, MpH
pelIeHny 3ajad U3 JAPYrux y4deOHbIX IMpPEeIMETOB U 3aJady U3 peajbHOU
KHU3HHM; BbIpakaThb (OpMyJIaMH 3aBUCHUMOCTH MEXJ1y BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA M rpaduku (QYHKUMHA Uil pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad C MapaMeTpamH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud pPa3HbBIX TUIIOB (B TOM 4YHUCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOTH, 3aJaud U3 OOJaCTH YNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, YpPaBHEHHUs, HEpaBEHCTBA U UX
CHUCTEMBI IO YCJIOBHIO 3aJa4dd, HCCIENOBATH IIOIYYEHHOE pEHICHUE U
OLIGHUBATh IPaBIONOAOOHOCTh pPE3yIbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTYallMM Ha S3BIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3aJa4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJb30BAHMEM  ammapara  anreOpsl,

UHTEPIPETHPOBATH NOTYUESHHBINH pe3ybTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu]mMeTHueckoe, MeIaHaHa,
HauOoJIplllee U HAUMEHbILIEe 3HAUEHUs, pa3Max, AUCIEpCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHHE HW3BJIEKaTh, MHTEPIPETHPOBATH

nH(popMaIrio, MpeCTaBIeHHYI0 B TabIWIIax, Ha auarpaMmmax, rpadukax,




OTPaXKAIOIIYI0 CBOMCTBA peajbHBIX MPOLIECCOB U SIBICHUI; MPEICTABIATh
uHpopMaIMi0 C TOMOIIBID TaOJMII ¥ AWarpaMM; HCCIEI0BaTh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHCJIC C MPUMEHEHUEM TIpaduyecKux
METOJ/IOB U AJICKTPOHHBIX CPEJCTB; IPaUIECKH UCCIIEI0BATh COBMECTHBIC

HAOJII0JIEHUS C IIOMOILBIO JUarpaMM pacceMBaHUs U JIMHEHHON perpeccun

YMeHHe OnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT W CIydalHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHUE BBIYMUCIATH
BEPOSTHOCTh C HCIIOIB30BAaHUEM TpaUyecKX METOJ0B; IPUMEHSThH
(GOpMyNbl CIIOXXEHUS M YMHOXKEHHUS BEpOSTHOCTEH, (HOpMyiy IOJIHOM
BEPOSATHOCTH, Gopmyny bepHyin, komOuHaTOpHBIE (aKTHl U (OPMYIIHI,
OLICHUBATh BEPOSTHOCTH pEalbHBbIX COOBITHI; YMEHHE ONepupOBaTh
INOHATUSAMM:  CIIydalHas BEJIMYMHA, pPACHpPENEIICHUE BEPOSITHOCTEH,
MaTEMaTUYECKOE OXHJIAaHUE, IUCIEPCHSs W CTaHJApPTHOE OTKIOHEHUE
CllyualiHOM  BeJNWYMHBL, (QYHKLUMU  paclpeAeieHus U IJIOTHOCTH
PaBHOMEPHOIO, ITOKA3aTEIbHOIO0 U HOPMAJIBHOIO PACIPEICIICHUN; YMEHUE
MCII0JIb30BaTh CBOMCTBA M3Y4YEHHBIX PACIpPENEICHUN JUIsl pElICHUs 3a/1ay;
3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJBIINX YHUCEN, METOABI BHIOOPOUYHBIX
UCCICNOBAHNUM; YyMEHUE MPUBOAUTH IIPUMEPHI IPOSBICHUSA 3aKOHA
OOJBIIMX 4YHUCEN B TNPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHUE
OIEPUPOBATh INOHATHAMU: COUYETAaHUE, IEPECTAHOBKA, YUCIIO COYETAHUM,
YUCIIO  NepecTaHOBOK; OuHOM  HploTOHA; yMeHHME  NPUMEHSATh
KOMOMHATOpHBIE (PaKThl U PACCYXKACHUS Ul pelleHUs 3a7ay; OLlEHUBATh
BEPOATHOCTH PEAJbHBIX COOBITHI; COCTaBISATh BEPOSITHOCTHYIO MOJENb U

UHTEPIPETHPOBATH NOTYUESHHBIH pe3ybTaT

YMeHue onepupoBaTb INOHATUAMM: TOYKa, MpsAMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHWHA yIia, IJIOCKUN YIroJl, IBYIPaHHbIN
yroj, TPEXIPAaHHBIA YIOJl, CKPELIUBAIOIINUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTGI\/'I, Yroia MeEXay IIpsMBIMU,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
pacCTOsTHUE OT TOYKHM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY HPSIMbIMH,
pPacCTOSIHUE MEXKAYy IJIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IIPU PELICHUU
3a7jad U3y4eHHbIE (PAKTHI M TEOPEMbl IUIAHUMETPHH; YMEHHUE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXKAIOIIET0 MHpPA; CTPOUTh MaTeMaTHYECKHe
MOJEIM C IIOMOIIbI0 TE€OMETPUYECKMX IOHATHH M BEINYMH, DPEIIATh

CBA3aHHBIC C HUMU IMPAKTHUYICCKUC 3aa4Un
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YMeHue omepupoBaTh MOHATHUAMU: IUIOIIAAbL (GUTYphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, TPaBUIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapauienenuresn, OpusMa, NOHpamuna, (Gurypa u TMOBEPXHOCTb
BpallleH!s], LWIMHAP, KOHYC, Imap, cdepa, momans cdepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUJBI, MPHU3MBI, KOHyca, LWIMHApPA, 00BEM KyOa,
HPSMOYTOJIBHOTO Mapajuleenunea, HTHPaMUAbl, HPU3MBbI, LWIMHAPA,
KOHYycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHHMS KOHYCa M LMJIMHIPA,
napajulelbHble OCH WM OCHOBAHUIO, CEUEHHE IlIapa, IUIOCKOCTS,
Kacaromascs cdeppl, MWIMHIPA, KOHYCa; yMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHHKa, M300pakaTb MHOTOTPAaHHHUKH, (QUTYPHl U TIOBEPXHOCTH
BpAIIEHHs, X CEYCHUS, B TOM YHCJIE C IOMOUIBIO AJIEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHSTh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(GOopMyIHpPOBaTH ONpPEENCHUsI U3y4aeMbIX (DUTYp, BBIABUIaTh TUIIOTE3HI O
CBOWCTBAaX M TMpPH3HAKaX T'€OMETPHUUYECKUX (UTyp, OOOCHOBHIBATH WIIH
ONpOBEpraTh MX; YMEHHE TIPOBOAUTH KJIAacCHDUKAIMIO (QUTYp IO
pa3IMYHBIM TpPU3HAKaM, BBIOJIHATH HEOOXOIMMBIE JIOTIOJHUTEIbHBIC

MOCTPOEHUS

11

YMeHue omnepupoBaTh TMOHATHSAMHU: JIBIDKEHHE B  IMPOCTPAHCTBE,
napauIeNbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue MOA00UsS, TOA00HBIE GUTYPBI; YMEHHUE
pacmo3HaBaTh paBHbIC W TOM00HBIC (DUTYPBI, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BaTh TEOMETPUUECKHUE OTHOLICHUS TPU
pelICHUH 3a/ia4y; HaXOJWTh T'C€OMETPHYECKHE BEITUYHMHBI (JUTMHA, YTOJI,
I0MIa/1b, 00BEM) MPHU pElIeHUH 33134 U3 JPYTUX y4eOHBIX MPEAMETOB U
U3 peabHOW JKU3HW, YMEHHE BBIUHCIIATH T€OMETPHUYCCKUE BETUIHHBI
(nuHA, Yroi, IUIOMAAh, OOBEM, TMIIOIMIAAL TOBEPXHOCTH), HUCIOIB3YS
W3YYCeHHBIC (OPMYJIBI W METOABI, B TOM YHCIE: TUIOMAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJIOMaab cdepsl; 00bEM Kyoa,
NPSMOYTOJIBHOTO  TapaJUIeNIeNuIeia, MUPaMUIbI, TPU3MBI, ITHIUHJIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HOI[O6HBIX (I)I/Il“yp

12

YMeHue onepupoBaTh NOHATHUSIMU: MPSAMOYTOJbHAs CUCTEMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOW3BEICHHE BEKTOpa Ha YHUCIO, Pa3lIOKeHHWE BEKTOpa Mo Oas3ucy,
CKaJsIpHOE TPOM3BEACHHE, BEKTOPHOE MPOU3BENEHUE, YIOl MEXIy

BEKTOPAaMH; YMEHHUE MWCIIOJIb30BaThb BEKTOPHBIA M KOOPAMHATHBIA METOJ




AJId pCHICHUA TCOMCTPHUYCCKUX 3a4a4 U 3aJia4 JpYTHUX y‘-Ie6HBIX npeaAMETOB

13

YMenue BH6I/IpaTb HO,Z[XO,Z[SIH_II/Iﬁ MCTOA JIsA PCIICHUA 3a/la4r; IOHUMAHUC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU IIPHUPOAHBIX H O6HI€CTB€HHBIX
mpoueccoB u ﬂBJIGHPIfI; YMCHHUC pacClio3HaBaTb IPOSBJICHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IIPUBOAUTE IIPUMEPLI MATEMATUYCCKUX

OTKPBITHIA POCCUMCKON U MUPOBOM MAaTeMaTUYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucia v BEIYUCIEHUS

11 Harypanbhbie u nesnbie yucna. [Ipu3Haku 1eIMMOCTH ETIbIX YHUCEeI

12 Panmonanbuple uucna. OOBIKHOBEHHBIE W JICCATHYHBIC JPOOM, MPOLEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH

13 ApudmeTndeckuil KOpeHb HaTypanbHOW cTerneHu. JleiicTBus ¢ apupmMeTndecKuMu
' KOPHSIMH HAaTypaJbHOM CTEIICHH

14 Cremniens ¢ 11embIM mokaszareneM. CTeneHb ¢ paloHaIbHbIM oKazaTeneM. CBoiicTBa
- CTCTICHU

15 CuHyCc, KOCHHYC M TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapu¢m umcna. JlecSTHUHBIC U HATypaJIbHbIC JOTapH()MBbI

JlefictBuTenpHble 4HCTa. ApHDMETHYECKHE ONEpalud C JeHCTBHUTEIbHBIMU
1.7 yucinamu. [IprOnnkEHHbIC BEIYUCIICHHSI, IPABUIa OKPYTJICHUS, IPUKHU/IKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

1.8 [Tpeobpa3zoBaHue BbIpaKeHUM

1.9 KomrmekcHple yncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie 1 1pOOHO-pAIIIOHAIEHBIC YPAaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuroHnomMeTpuvecKue ypaBHEHHsI

2.4 [TokazaTenbHbIE U JTOTapHU(PMUIECKUE YPaBHEHHSI

2.5 Llenpie 1 IpOOHO-paIMOHATTLHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEpaBEeHCTBA

2.7 [TokazaTenbHbIE U JTOTapU(PMUIECKUE HEPABEHCTBA

2.8 TpuronomeTpuyecKre HepaBeHCTBA

2.9 CucTeMbl M COBOKYITHOCTH YPaBHCHUI U HEPABEHCTB

2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMHU

2.11 Marpuia cucteMbl JIMHEWHBIX ypaBHeHHI. ONpeaeuTellb MaTPUIIbI
3 OyHKIWH U TpaduKu




Oynknusg, cnocoOwsl 3amanust Gyaknuu. ['padux ¢yHxnmu. BzammHO oOpaTHBIE

3 ¢ynkunu. YétHeie 1 HeuéTHbIe QyHKIMU. [lepuoguueckue GpyHKIIH
OOnactp ompeneneHuss UM MHOXECTBO 3HadeHMH ¢yHkuuu. Hynmn ¢yHkuuu.
3. [IpoMeXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunOomnbinee W HauMeHblIee 3HAYCHHE
(GYHKLNHU HAa IPOMEKYTKE
33 Crenennass ¢yHKUMsS C HaTypalbHBIM M LENbIM Moka3atenem. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenpHas u norapupmMudeckas GyHKINU, UX CBOHCTBA U rpaduku
36 Touku paspeiBa. AcumnToTel rpadukoB Qyaxnumit. CpoiicTBa  (HyHKIHIA,
' HENpEepPbIBHBIX Ha OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TIOCIIEAOBATEILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opMmyina CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro anaausa
4.1 [TpousBoaHas ¢pyHkiuu. [Ipon3BoiHbIE 371EMEHTAPHBIX (PYHKIIMH
[IpumeHeHre NPOU3BOAHON K HCCIENOBaHHIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. Haxoxmenne HanOOJBIIEr0 W HAMMEHBINEro 3HAYeHUS (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoOXecTBO, ornepaluu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTH U CTAaTUCTHKA
6.1 OrmcarenibHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaropuxka
7 [Ceomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [TpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPBI




YUYEBHO-METO/JINYECKOE OBECIIEUEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
Martemaruka: anrebpa W Hadaja MaTeMaTHYECKOTO aHallM3a, T'COMETPHSL.
I'eometpust, 10-11 wmaccel/ Atanacsu JI.C., byryzos B.®., Kamomnes C.b. u
npyrue, M3natensctBo «IIpocBemienue.

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

Marematuka: airedpa ¥ Hayajla MaTeMaTUYECKOTO aHAJIW3a, T€OMETPHSI.
['eometpus, 10-11 kmaccewl/ Atanacsia JI.C., Byty3oB B.®., Kagomies C.b. u
npyrue, 3natensctBo «IIpocBerieHue.

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

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

POIII: https://resh.edu.ru/

SKmacc: https://www.yaklass.ru/p/geometria/11-klass

YuuPy: https://uchi.ru/11 klass

SAnnexc.Yueonuk: https://education.yandex.ru/
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