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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBasieTCS OAHUM U3 0Aa30BBIX KypPCOB Ha YPOBHE CPEIHETO OOIIETO
o0pa3oBaHMs, TaK KakK O0O0€CleYMBAaeT BO3MOXHOCTb H3YyYEHUs AMCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHUTApPHOIO IUKJIA.
[TockonpKy TOTMYECKOE MBILIUIEHUE, (POPMHUPYyEMOe MPU U3YyUYEHUHN 00YHarOIUMUCS
MIOHATUMHBIX OCHOB TI'€OMETPUH, INPHU JOKA3aTEIbCTBE TEOPEM U IIOCTPOCHUU
LIEIIOYKH JIOTUYECKUX YTBEPIKIACHUMN IIPU PELICHUHA F€OMETPUYECCKUX 3a/1a4, YMEHUE
BBIJIBUTaTh W ONPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO HCIOIB3YKOTCA MpHU
pelleHny 3a]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHus nporpaMmbl yueOHoOro Kypea «I'eomerpusk» Ha yriryoaéHHOM
YpOBHE — pa3BUTHE UHIUBUAYAIBHBIX CIIOCOOHOCTEN 00yUaOUUXCs IPU U3YUEHUN
reoMEeTpUr uepe3 00ecreueHUe BO3MOXKHOCTU NMPUOOPETEHUS M HCIOJb30BaHUS
0oJsee TIIyOOKUX T€OMETPUYECKUX 3HAHUM U JEHCTBUM, ClIeIU(PUYHBIX T€OMETPUH,
¥ HEOOXOIUMBIX I YCIENTHOTo NMpo(hecCuOHaNbHOTrO 00pa30BaHus, CBSI3aHHOTO C
WCIIOJIb30BaHUEM MATEMATUKH.

[TpuopureTHbIMH 3aJauyaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
pacIIUpSIIOIIMMY U yCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacmIMpeHne MPEICTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM KYJIBTYPBI U
dbopMupOBaHUE OCO3HAHUS B3AUMOCBS3H TEOMETPHH C OKPYKAIOIIIM MUPOM;

(dbopMupOBaHUE TMPENCTaBICHUs] O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHECHUIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJAIOIIUX OINKUCHIBATL U H3y4aTb
pa3HbIE SIBJIEHUS OKPYKAOIIEr0 MUPa, 3HAHUE MTOHATUIHOTO aImapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMHpOBaHHE  yYMEHUS  BJIAJE€Th  OCHOBHBIMH  MOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTrypaX U HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHSATb, YMEHUs JOKa3blBaTb TEOPEMbl U HAXOJIUTh
HECTAaHJIapTHBIE CIIOCOOBI pEelIeHUs 3a/1a4;

(dbopMHpOBaHUE YMEHUS PacliO3HABaTh HA YEPTEkKaAX, MOJEISIX U B pealbHOM
MHpPE MHOTOTPaHHUKM M Te€la BpaUICHUs, KOHCTPYUPOBATh TI'€OMETPUYECKHE
MOJIENH;

(opMUpOBaHHE NOHMMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O IOCTPOEHUS
MaTE€MaTUYECKUX TEOpHM, (POPMHUpPOBAHUE MOHUMAHHUSA POJIM AKCHUOMATUKH MpPHU
IIPOBEJCHNUHN PACCYKIACHNN;

(dbopMHpOBaHWE yMEHUS BIAJAETh METOJAMHU JOKA3aTEIbCTB W aJITOPUTMOB
peneHns, yMEHHs UX IPUMEHSTh, IPOBOINUTD JTIOKA3aTEIIBHBIC PACCYKICHUSA B X0/1€
pELIEHUsT CTEPEOMETPUYECKUX 3a7ad M 3aJad C IPAKTUYECKUM COJEpIKAHUEM,
dbopMHpoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTeNbCTB  IPH
000CHOBaHUU MAaTEMAaTUYECKUX YTBEPKJICHUN U POJIM AKCUOMATHKHU B MPOBEACHUHN
JNENYKTUBHBIX PACCyXICHUM;



pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX U  TBOPUYECKUX
CIIOCOOHOCTEH 00yYaroNIMXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIICIOBATEIIHCKUAX
YMEHHM, KpUTUYHOCTH MBIILUICHHS, THTEPECA K U3YUYEHUIO T€OMETPUH;

dbopmupoBaHre (PYHKIIMOHATILHONH TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHSI DPaCIiO3HABaTh TMPOSIBICHUS TE€OMETPUYECKUX TMOHSITHH, OOBEKTOB W
3aKOHOMEPHOCTEN B pEaIbHBIX KU3HEHHBIX CUTYalUSIX U MPU U3YUEHUU JPYTUX
y4eOHBIX MPEAMETOB, MPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJIETUPOBAHUSl PEATbHBIX CUTyallUi, HCCIEIOBAHUS TOCTPOCHHBIX MOJIEIIEH,
MHTEPIPETALNUN TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP’KATEIbHBIMU JIMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 xmaccax sBiusaroTcs: «lIpsMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukm», «Tema BpameHusi», «BekToppl HW  KOOpPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPHUPOBATH
MOHSATUSIMUY, PEJIEBAHTHBIMU T€OMETPUH Ha YTiyOJIEHHOM ypoBHE 00yueHus B 10—
11 xnmaccax, OTHOCUTCSI KO BCEM COJAEPKATEIIbHBIM JIMHUSM Yy4eOHOTO Kypca, a
dbopMHpoBaHHUE JIOTHYECKMX yMEHHUH  pacmpenensieTcss He  TOJBKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO U 10 Tojam oOydenus. Cojaepkanue oopa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padoueit
MPOrpaMMbl, paclpeleEHHbIM IO ToJaM OOyYeHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCAM O0yYarOIIHeCs
oOpamajnch  HEOJHOKpPAaTHO. OTO IIO3BOJSET OpPraHW30BaTh  OBJIAJCHUE
r€OMETPUYECKUMU MOHATHUSMHU U HaBbIKAMHU MOCIIEI0BATENBHO U MOCTYIATENBHO, C
COOJII0/IEHNEM MPUHIINUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUUYECKUX MPEACTaBICHUN OOyYarolUXCs, pacIupsst U yriryOossis
e€, o0pasysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos kK U3y4EHUIO TEOMETPUH Ha YTIyOJEHHOM YPOBHE MO3BOJISET:

co3garb ycnoBus s guddepeHuuanuu  00ydeHHs, TMOCTPOCHHUS
WHIUBUIYAIbHBIX 00pa30BaTeIbHBIX MpOTrpaMM, OOecneuuTb YriIyOn€HHOe
M3YUYEHHE T€OMETPUHU KaK COCTABIISIIONIECH yueOHOTo npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIMIMUXCS K MPOAOJKEHHUIO HW3YUYCHHS MaTeMaTHUKH C
yuétoM BBIOOpa Oynmymielr mpodeccun, obOecriednBas MPEEMCTBEHHOCTh MEXKTY
o01mM U ipodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 ximacce — 102 yaca (3 gaca B Hemenio), B 11 kimacce — 102
yaca (3 yaca B HEJIETIO).



COAEPKXAHME OBYUYEHUA
10 KUIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpeOMeTpuu. Touka, npsMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATHYECKOM TOCTPOCHHH CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
NapajuieJibHble W CKpelmBaromuecss npsMble. [Ipu3Haku CKpemmBarOmuxcs
npsMbIX. [lapanienbHOCTh IPSAMBIX U IJIOCKOCTEN B MTPOCTPAHCTBE: MapalieIbHbIC
MPSIMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPATIETBHOCTD MPAMON
u 1ockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHUE, H300pa)KeHUe
¢uryp. OCHOBHbIE CBONCTBA MapajIENIbHOIO NpoeKTUpoBaHus. M3o00paxkeHue
buryp B mapaysieqbHOW MPOEKIMH. YTJIbl C COHAMPABICHHBIMUA CTOPOHAMHM, YTOJI
MEXIY IPSMBIMU B IpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN: MapalieIbHbIE
IJIOCKOCTH, CBOWCTBA MapaJuIeIIbHBIX IIJIOCKOCTEH. [Ipocreimue
POCTPAHCTBEHHbIE (QUTYphl Ha IUIOCKOCTH: TETpasip, Napajljiesenumnen,
MMOCTPOCHHUE CEYEHHUI.

[lepnieHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIECHAUKYJIIAPHBIE NPSIMBIC B
MPOCTPAHCTBE, MPSIMbIE MAPAJJIECIbHBIE M MEPHEHAUKYISPHBIE K IIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronanpHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSTHUE
OT TPSIMOM JI0 MIIOCKOCTH, MIPOEKIUs GUTYPHI HA TUIOCKOCTh. [lepneHaAnKyIsIpHOCTh
TUIOCKOCTEMN: MPHU3HAK MEPIECHAUKYISIPHOCTH IBYX IUIOCKOCTEW. Teopema 0 TpEX
MEPIIECHIUKYJISIPAX.

VYl B OpOCTPAHCTBE: Yroyl MEXAY NPSMOW U INIOCKOCTBIO, JIBYTPaHHBIN
yroJI, JMHEWHBIA YToJ ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIC YTJIBI.
CBoiiCcTBa IJIOCKUX YTJIOB MHOTOTPAaHHOTO yria. CBOWCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKHu

Buapsl MHOrOrpaHHMKOB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: N-yronpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBasi M MOJHASI TTOBEPXHOCTH MPU3MBI.
[Tapaienenune 1, psAMOYTOJIbHBIN NTapaJJICIEUIE] U €T0 CBOKCTBA. KpaTyanmue
IIyTH Ha NOBEPXHOCTHM MHOrorpaHHuka. Teopema Oitnepa. I[IpocTpaHcTBeHHas
teopema I[ludaropa. [Tupamuaa: N-yronbHas nupaMua, NpaBUibHAs U yCEUEHHAs
nupamuabsl. CBoiicTBa péOep W OOKOBBIX TpaHEH MPaBUIBLHON MHUPaAMUIBL.
[IpaBunbHBIE MHOTOTPAHHUKH: IpaBUJIbHAS IIpU3Ma W MpaBWIbHAs NUPaMUJA,



IpaBUJIbHAs TPEYToJibHAs UpaMua U PaBUIIbHBIN TeTpasip, KyO. IIpencraBnenue
O NMPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTA3Ip, JOAECKAdAP U UKOCAIP.

Bbruncnenue 351eMEHTOB MHOTOTPaHHHUKOB: pEOpa, JMaroHaiu, YIJIbL
[Tnomane OOKOBOM MOBEPXHOCTHM M IMOJIHOM IOBEPXHOCTU NPSIMON IPU3MBI,
IJIOLIAb OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH NMPSAMOM Mpu3Msbl. [1nomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJIBI, TEOpEMA O
IJIOIIA/IA YCEUYEHHOW MUPAMUIBI.

CumMmeTpruss B MPOCTPAHCTBE. OJEMEHTbl CHMMETPUHM  MPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B MPaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunea, CUMMETPHUSA IPAaBWIBHBIX IMPU3M, CUMMETpPUsS IIPaBUIBHOU
MAPAMHUJIBL.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApHBIC, COHAIPABICHHBIE U  IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOPAMU: CIOKECHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
[loHaTHe KOMIUTaHApHBIE BEKTOPBIL. [IpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3IoKEHUMM BEKTOpa II0  TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. IIpsmoyronpHasg  cucrema  KOOpAUHAT B
npocTtpadcTBe. KoopauHatel Bektopa. CBsA3b MEXIy KOOPAMHATAMHM BEKTOpa MU
KOOpJIMHAaTaMH TOYEK. YTOd Mexay BekTopaMu. CKalspHOE MpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpalenus

[ToHsiTHS: MWIMHIPUYECKAss TMOBEPXHOCTh, KOHHUYECKAass MOBEPXHOCTD,
chepuueckass IMOBEPXHOCTb, oOOpasyromue TnoBepxHocTel. Tema BpamieHus:
UJUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnoyioxenue chepbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHUs Ha
riockoctu. Pa3BépTka nunuuapa u konyca. CumMerpusi chepsl 1 mapa.

O6bEM. OcHoBHBIE CcBOiicTBa 00BEMOB Tenl. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciueactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOM MpU3MBI, IWINHPA, MUpaMHUIbl 1 KoHyca. OO0bEM 1apa U 1mapoBOTO
CErMeHTa.

KoMOuHanuy Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCaHHas okojio muiuHapa. Ilepeceuenue cdepsl W 1mapa ¢
miockocThio. Kacanue mapa u cdepsl miockocTbio. [loHATHE MHOTrOrpaHHHUKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOM B MHOTOIPAHHMK WM TEJO
BpaIllCHUS.



[1nomans MOBEPXHOCTH LUIWHJpA, KOHyca, momanas chepbl U e€ dacteil.
[Tonobue B mpocTtpancTBe. OTHOIEHHE OOBEMOB, ILIONIANCH ITOBEPXHOCTEH
noaoOHeIX Quryp. IlpeoOpazoBanue momoOus, roMmoreTus. PemeHue 3amady Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BpaIlleHUs: CEYEHUS [TUINHIpA
(mapaJuienbHO M MEPNEHAUKYJISPHO OCH), CEYEeHHUsT KoHyca (mapajuielibHbIe
OCHOBAHHUIO U MIPOXOAIIME Yepe3 BEPIINHY), CEYEHUS I1apa, METO/IbI TOCTPOCHUS
CEUEHUM: METOJ CIEI0B, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IIEPEHOCa
CEKYIIEH TIIOCKOCTH.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bekrtopsl B mpocTpancTBe. Onepanuu HajJl BeKTopaMu. BekTopHOe yMHOXKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHus. [IpsMoyrosibHass cuctemMa
KOOpAWHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa IO
6azucy. KoopanHaTHO-BEKTOPHBII METO/I IPU PEIICHUU T€OMETPUUECKUX 3aad.

J{BUKeHUS B IPOCTPAHCTBE

JlBmxenus npoctpancTBa. OToOpakeHus. [[BMKeHUS W PaBEHCTBO (UTYP.
OOmme cBoiicTBa JBIWKECHWH. Buabl JIBMKCHUN: TapauIeNIbHBIA IEPEHOC,
LIEHTpaJbHasl CUMMETPUs, 3€pKajlbHas CUMMETpPHs, IOBOPOT BOKPYT IMPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpakaanckoe BOCIUTAHKE:

c(OpPMHPOBAHHOCTH IPAKIAHCKON MO3ULIMH 00YUaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUKCKOT0 00IECTBA, MPEACTABICHUE O MATEMAaTUYECKHUX
OCHOBaX (DYHKIITMOHMPOBAHUSA PA3IUYHBIX CTPYKTYp, SBJICHUN, TMPOIECAYP
IPOXJIAHCKOTO  oOmiecTBa  (BBIOOPBI, ONPOCHI W Jpyroe), yMEHHE
B3aMMOJIEUCTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpuoOTHYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPa)KJTAHCKON HMIEHTUYHOCTU, YBOKECHHS K
IPOLIOMY M HAaCTOAIIEMY POCCHUKWCKOW MaT€MaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTHUYECKOM MIKOJIbI,
UCIIOJIb30BAaHUE ATUX [JOCTIXKEHMM B JAPYrMX HayKax, TEXHOJIOTHUAX, cdepax
YKOHOMMUKU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME JYXOBHBIX IEHHOCTEH POCCUUCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN HAYKHU U JEATENBHOCThIO YUEHOTO, OCO3HAHHUE JTUYHOTO
BKJIJIa B IOCTPOEHUE YCTOWYMBOIO Oy IyIIEro;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33/1a4, PEIICHH, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTEeMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

S) pusnveckoe BocnUTaHHE:

c(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro 1 0e30macHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pOBBIO (370pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIM PEXUM 3aHATUH U
OTJIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03J0POBUTEINBHON IE€ATEIBHOCTBIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYyZy, OCO3HAaHUE LIEHHOCTU TPYAOTIO0OUs, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATIBLHOM  JESTENIbHOCTH, CBSI3aHHBIM €
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oyaymeit mnpodeccun U peaau3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IJIaHBbI,
TOTOBHOCTh W CHOCOOHOCTH K  MAaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa MPOTSHKEHUUM BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a]1ady MaTEeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCcKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphbl, TTOHUMAaHHUE BIIUSHUS
COIMATbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIUATBLHOMN
CpeIlbl, OCO3HAHKE TJI0OATBEHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpHUCHTAITHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUU IS penieHust 3a7ady B 00JacTu
OKpY>Karolel cpelibl, IMJIAHUPOBAHHE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
IIOCJICICTBUU JIJISL OKPY2KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMaTHYECKON
HayKH Kak cpepsl 4eI0BEUECKOM AeATEILHOCTH, 3TANOB €€ pa3BUTHS M 3HAYUMOCTH
JUISL Pa3BUTHUSL IMBUJIU3ALIMH, OBJIAJICHUE SI3BIKOM MaTEMAaTUKU U MATEMATHUYECKOMN
KYJIbTYPOU Kak Cpe/ICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh MPOESKTHYIO
U UCCIIEIOBATENbCKYIO JIEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBbIE YHHBeEPCAJIbHBbIE YUeOHbIE el CTBUSA

Bba3oBble 1oruyeckue aeicTBUA:

BBISIBIISITh M XApPaKTEPU30BaTh CYIIECTBEHHBbIE MPU3HAKK MaTEMaTHYECKUX
OOBEKTOB, TMOHSATHI, OTHOLIEHWH MEXAYy MNOHATUAMH, (HOPMYJIUPOBAThH
OIpe/IeTICHUs MOHATHH, yCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(PUKALINY,
OCHOBaHUS /17151 0000LIEHHS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCHIPUHUMATh,  (opMylIupoBaTh U  MNPeoOpPa3oBBIBATh  CYXKIACHHUS:
YTBEPAMUTENbHBIE U OTPULIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIOJACHUIX M YTBEPKIACHUSAX, NpeIararb KpUTEpUH s
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEYU;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIAYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHU 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apIyYMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBO/IbI;

BBIOMpATh CMOco0 peleHuss y4eOHOW 3ajauu  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB PELIEHUs, BBIOUPATh HanboJee NOIXOIAIUN C YYETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarTelbckme 1eiicTBUS:



WCITIOJIB30BaTh BOIPOCHI KaK MCCIEIOBATEILCKHA WHCTPYMEHT TIO3HAHUS,
dbopMynupOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MPoOiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMUPOBATH TUIIOTE3Y, aApTyMEHTHPOBATH
CBOIO TO3HIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIA SKCTICPUMEHT, HCCIICIOBAaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIEeCKOT0 00BEKTa, SBICHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBJICHUSMH, TIPOIIECCAMH,

CaMOCTOATETHLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO pe3yibTaTam
MPOBENEHHOTO  HAONIONCHMs, UCCIIENIOBAaHUS, OICHHBAaTh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 000OIICHNUH;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BHTHE IMIpPOIecca, a TakKe BBIABUTATH
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBIISITh JeOUIIUTHI MHPOPMAIUH, JaHHBIX, HEOOXOMUMBIX NIJIsi OTBETa Ha
BOIIPOC U IS PEIICHUS 3a]1a4H;

BBEIOWPATh WH(POPMAITHIO W3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (hOpM
NIPEICTABJICHNUS;

CTPYKTYPUPOBaTh HH(POPMAIIMIO, TPEJICTABIATh €€ B PA3NMUHBIX (popMax,
WLTIOCTPUPOBATH TpadUIeCKH;

OIICHHBATh HaAEKHOCTD nH(bopMaIuu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbBIE YHHMBeEpPCAJbHbIE YueOHbIe NeicTBUSA

Oo0menue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEISIMU OOIIeHUS, ICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX
U TIMCBMCHHBIX TEKCTaxX, JaBaTh IOSCHCHHUS II0 XOJy pCUICHUS 3a/aud,
KOMMEHTHPOBATH IOJyYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXKJICHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOUW TEMHI,
HpO6HeMI>I, pemaeMoﬁ 3aJa4y, BBICKAa3bIBaTh MHWJIACH, HALCICHHBLIC Ha IIOHUCK
pEIICHHS, COIMOCTAaBJIATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TMO3WIHUNA, B KOPPEKTHOU (opme
bopMyITUpPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

HpeI[CTaBHHTB pe3yJ'IBTaTBI pCIHeHI/ISI 3aJadu, 3KCHepI/IM€HTa, HCcCiacaoBaHusd,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4YETOM 3aaad
MIPE3CHTAIMNA 1 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusamnus:



COCTaBJIATH IJIaH, AJITOPUTM PEILICHUS 3a/1a4y, BBIOUpATh CIOCOO pEelIeHUs C
y4€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YUETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBHBbII HHTEJJICKT:

BJIAJE€Th HABBIKAMM  TO3HABATENbHOM  pediekcud KaK  OCO3HaHUs
COBEPIIAEMBIX JI€UCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAACTh
croco0amMu CcaMONpPOBEPKHU, CAMOKOHTPOJS MpoLecca M pe3yibTaTa pEelIeHUs
MaTeMaTHUYECKOM 3a/1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILECHUU 3a/1auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HaWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa LN U YCIOBUAM, OOBSICHATH MPUIUHBI
JOCTUKEHUSI WIIM HEJOCTUKEHUS pPe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OLINOKY,
JIaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMmecTHAas 1eATEJIBHOCTD:

NOHUMATh M MCHOJb30BATH MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThl MpU pemeHuH y4eOHBIX 3aJady, MNPUHUMATh LEeJdb COBMECTHOM
NEeSATENbHOCTH, TJIAHUPOBATh OPraHHU3AlMI0 COBMECTHOW pabOThI, pacrpeaeisiTh
BU/JIBI pabOT, IOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTAT PabOThI, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0OCyxkaeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YaCTh PaOOTHI U KOOPAUHUPOBATH
CBOM JIEUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAJA
B OOWMHA TPOAYKT TO KpUTepUsiM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUU TIPU
pEIIeHUH 33724 U MTPOBEJACHUHN MAaTEMAaTHUYECKUX PACCY KICHUI;

e TPUMCHATH aKCHOMBI CTEPEOMETPUU M CIICJACTBUS W3 HHUX IIPH PEHICHUHU
rCOMETPUUCCKUX 3a]1aY;

e KJIACCH(PUIIMPOBATh B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONECPHPOBATH TMOHATHUSAMH, CBSI3aHHBIMH C yrjaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMA B TPOCTPAHCTBE, MEXKIY MPAMON U
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSMU, CBI3aHHBIMU C MHOTOTpPaHHUKAMH,



e CBOOOJIHO pacro3HaBaTh OCHOBHBIC BHUJbl MHOTOTPAHHUKOB (IpU3Ma,
nupamuzia, MPSMOYTOIBHBIN IMapajuieNenume, Ky0);

e KJIACCH(UIIUPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHWS IS
KJaccuuKaIum;

e CBOOOJIHO OMEpUPOBATH TMOHSITUSMH, CBSI3aHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

e BBINOJIHSTH napasuiesibHoe, LEHTpaJIbHOE U OpPTOTrOHAIBHOE
MPOCKTUPOBaHKE (HUTYP HA TUIOCKOCTh, BBITOIHATEH H300pakeHus Guryp Ha
IJIOCKOCTH;

e CTPOWUTH CEYEHUS MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMH, BBIIOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOTPAHHHUKOB  (IIpHU3Ma,
NUpaMmuIa), FTEOMETPUUECKUX TeJl C TpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPUSI B MPOCTPAHCTBE, IIEHTP,
OCh M TJIOCKOCTh CHMMETPHH, IIEHTP, OCh B TUIOCKOCTh CHMMETPHH (UTYPHI;

e CBOOOJHO ONEPHUPOBATH TOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBHS HaJ BEKTOPAMU;

e pemarh 3aJaud Ha J0KA3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUH U
Hax0X/ICHUE T€OMETPUUYECKUX BEJTMUNH, TPUMEHSISI U3BECTHBIC METOIbI ITPHU
pElIEeHNH MaTEMAaTHYECKUX 3a/a4 TMOBBIINIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MNPOCTEUIINE MPOrPAMMHBIE CPEACTBA U  DAJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ayu;

e W3BJEKaTh, MPEOOpPA3OBBHIBATH W HMHTEPIPETUPOBATH HWHGOPMAIIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (QUrypax, MpeACTaBICHHYI Ha
YepTekax U pUCYHKaXx;

e TMPUMEHATH I[OJYyYCHHBbIC 3HAHWUS HA TNPAKTUKE: CpaBHUBaTh U
aHAJM3UPOBATh PEalbHbIE CUTyallUH, MPUMEHSATh U3YYEHHBIC MOHSATUS B
mporiecce IMOWCKa peHieHUus  MaTeMaTH4ecKd  CcPopMyJTHpOBAHHOU
npo0JieMbl, MOJEIUPOBATh pPEANbHBIE CHUTYallMd Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJEIH C WCIOJIb30BAHUEM T€OMETPUUYECKHUX
NOHATUI U TeopeM, ammapara ajireOpbl, peliarh MpakTUYECKUe 3aJayd,
CBSI3aHHBIC C HAXO0XKJICHUEM IeOMETPUUYECKUX BEJIMYMH;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATallax Pa3BUTUS TE€OMETPUM KaK
COCTaBHOM YacTu GyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oOydaromuiicss HayquTCs:



CBOOOJIHO OINEPUPOBATH IMOHATUSIMU, CBSI3AHHBIMU C IUJIUHIPUYECKOM,
KOHUYECKOW U cepuueckord TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOy YCHHUS;

ONEepUPOBATh MOHATUSIMH, CBI3aHHBIMHU C TEJIAMH BpAIICHUS: [IMJIMHIIPOM,
KOHyCOM, c(pepoii u mapom;

pacmo3HaBaTh Tela BpamleHus (LMWIUMHAP, KOHYC, cdepa U map) H
OOBSICHAITH CIIOCOOBI MOJyYEHUS TE BpaIlleHNUS,

KJIACCU(PUIIMPOBATH B3aUMHOE PACIONI0KEHUE CPEPhl U MIOCKOCTH;
BBIYKCIIATh BEJMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TEN BpaIleHHUS,
O00BEMBI U TUIONIAM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalleHHUS,
FEOMETPUYECKUX TEJI C IPUMEHEeHHEM (HOpMYII;

CBOOOJTHO OIEPUPOBATH MOHSTHIMH, CBSA3aHHBIMH C KOMOWHAITUSMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
ONMMCAHHBIA OKOJO0 cdepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIllCHHUS;

BBIYUCIISITh COOTHOUICHUS MEXY TUIOIIAISIMU [TOBEPXHOCTEN U 00bEMamMu
IOJIOOHBIX TEI;

U300pakaTh H3ydaemble (PUTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUSI TeJl BpallCHUS;

W3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpPa30oBBIBATH HHQPOpPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTrypax, MPEeACTaBICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJTHO OTNEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHSATH OIEpalluy HaJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPINHAT;
penaTh reOMETPUYECKUE 3a]]a4H Ha BEIYUCIICHUE YTJIOB MEXKIY MPSIMBIMUA U
TUIOCKOCTSIMH, BBIYUCIICHUE PACCTOSSHUNA OT TOYKH JI0 TUIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/IA MPU PELICHUH;
CBOOOJHO ONEPUPOBATh TMOHSATUSIMU, CBA3AHHBIMU C JBIKEHUEM B
MPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKEHUI;

BBITIOJIHATh HM300pa)K€HWUsST MHOTOTPAaHHUKOB W TEJ BpaIICHUS MPHU
MapaJUIeIbHOM  TIEPEHOCE, LEHTPAIbHOM CUMMETPUHU, 3€pPKAIbHOU
CUMMETPHH, MPU TOBOPOTE BOKPYT MPsIMOiL, mpeoOpazoBanust moao0us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BPAILCHUS: CCUCHUS LWJIUHApA
(mapajuienbHO U NEPIEHIUKYJIIPHO OCH), CEUCHUS KOHYca (TapauieIbHbIe
OCHOBAHHUIO U TPOXOASAIINE YEPE3 BEPILINHY ), CEUEHUS 1Iapa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHHUS CEUEHUH: METOJl CJIEJI0OB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ MIEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKA3bIBaTh FTEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSATh TEOMETpUUeCKre (aKThl ISl PEIICHHS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJIATAIOIINX HECKOJBKO IIaroB PELICHUs, €CIM YCIIOBUS
NPUMEHEHUS 3aJIaHbl B SIBHOM U HESIBHOM dopMme;

peliarh 3aJadyd Ha JO0Ka3aTelbCTBO MATEMAaTHYECKUX OTHOIICHUW U
HAXOX/JICHUE T€OMETPUUECKUX BEITUYNH;

MPUMEHATH MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAI[MOHHBIC
CHUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3314,

[IPUMEHSATH I10JIyYEHHBIEC 3HAHUSI HA ITPAKTUKE: CPABHUBATH, aHAIU3UPOBATh
U OLICHUBAaTh PEaJbHbIE CUTyallUH, NPUMEHATH H3YyYECHHBIC TMOHSITHSA,
TEOpEMbI, CBOMCTBA B TMPOILECCE IMOUCKA PEIICHUS MaTeMaTUYECKU
chopMyITUPOBAHHONW TPOOIEMBI, MOJEINPOBATh PEATbHBIE CUTyallud Ha
S3bIKE T€OMETPHUH, UCCIEN0BATH ITIOCTPOCHHBIE MOJIEIIH C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TMOHATUH M TeopeM, ammapata aiareOpbl, peuarh
MPAKTUYECKUE 3aJlaud, CBS3AHHBIE C HAXO0XKJICHUEM TE€OMETPUUYECKUX
BEJIMYMH;

UMETh TpEJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu QyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosanvecTBo yacos
Ne HanmeHoBaHMe pa3jeioB H TeM DJIeKTpOHHbIe (LM (ppOBbIE)
Kourpoabusie = IIpakTHyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThbI
1 Brenenue B ctepeoMeTpuio 23 1 https://m.edsoo.ru/N9W8B1M6E
B
2 JAVMEOS PACIONOMEHIS IPHMBIX B 6 1 https://m.edso0.ru/M1C9A4DAD
IIPOCTPAHCTBE
Y o
3 BPALICTLHOCTY TIPAMEIX H [IOCKOCTEN B 8 https://m.edsoo.ru/U8Z814V3R
IIPOCTPAHCTBE
II
4 CPHEVIIYBIPHOCTS HPAMBI 1 25 https://m.eds00.ru/L 500L 9DOR
IJIOCKOCTEHN B POCTPAHCTBE
VYTi1bl ¥ paccTosTHUSA 16 https://m.eds00.ru/G614X9S1B
MHororpanHuKu 7 https://m.edsoo0.ru/K415V4D7F
Bexkropsl B mpocTpaHcTBE 12 https://m.edsoo.ru/H2P5B1T90
I1 6006
8 OBTOPEIIHE, ODOBIEHHE 1 5 2 https://m.eds00.ru/J7Z9ULKSF
CUCTEMAaTH3alMsl 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

ITPOTPAMME




11 KITACC

KoumnuecTBo yacos
HanMeHoBaHMe pa3jeioB U TeM DJIeKTpOHHBIe (LM (ppOBbIE)
Ne i/m Konrpoabubie | IlpakTuyeckue
NMpOrpamMMblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThbI padoThI
1 AHanmuTudeckas reOMeTpHst 15 1 https://m.edso0.ru/J9C7F5W6J
I1 6006
2 OBTOPEHHE, 000 merVIe 1 15 1 https://m.eds00.ru/R7X1L1N2P
cucreMarui3anuda 3HaHUU
3 O0BEéM MHOTOTPaHHHKA 17 https://m.edso0.ru/Y9Z0G7Y8Y
4 Temna Bpamenus 24 https://m.edsoo.ru/G9A1L2B2Z
I 6ne
5 JTOMIA/TH TOBEPXHOCTI M OULEMEL 9 1 https://m.edso00.ru/J2X2C6B1R
KPYTJIBIX TEJ
6 JBrokeHust 5 1 https://m.edso00.ru/BSGIR2C5E
I1 600
7 OBTOPEIIIE, OBODIICIIE 1 17 2 https://m.eds00.ru/C3B508K3V
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 3 0

I[TPOTPAMME







IHHOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KourpoJabubie
Bcero P
padoThI

IIpakTH4eckue
padoThl

Hdara
H3Y4YeHH S

DJIeKTPOHHBIe N (poBbIE
o0pa3oBaTe/IbHBbIE PECYPChI

OCHOBHBIE TTpaBUJIA
M300paXKeHHs Ha PUCYHKE
TUTOCKOCTH, TTapaJIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI
oTpe3Ka

https://m.edsoo0.ru/C8R5V2L5W

Iongarua CTCPCOMETPHU: TOUKA,
npsiMasi, MIOCKOCTb,
npoctpancTBO. OCHOBHBIE
npaBuiIa n300paKeHMs Ha
PHUCYHKE IJIOCKOCTH,
napajuIeNIbHBIX MPSIMbBIX
(OTpe3KOB), cepeHbI OTpE3Ka

https://m.edso0.ru/D1J1V7K8M

[TonsTus: mepecekaromuecs
IJIOCKOCTH, NIEPECEKAIONIHECs]
npsamas 1 nioCKOCTh,
HOJTYTIPOCTPAHCTBO

https://m.edsoo.ru/E7TA4A8V7D

[TonsaTus: nepecexaroumecs
IIJIOCKOCTH, NEPECEKArOIINECS
npsiMasi ¥ II0CKOCTb;
MOJIyITPOCTPAHCTBO

https://m.edsoo.ru/M4P3F1K30

MHororpaHHUKH, U300paxKeHe
MIPOCTEUIIUX

https://m.edsoo.ru/M4J5A3Y1F




NIPOCTPAHCTBEHHBIX (pUryp,
HECYIIECTBYIOIUX 00HEKTOB

MHoOrorpaHHuku, H300paxeHne
MPOCTEUIINX
POCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

https://m.edsoo.ru/R0OZ8Y9Y 1A

AKCHOMBI CTEPEOMETPHUH U
MEPBLBIC CIICACTBUA U3 HUX

https://m.edsoo.ru/D8Y 2W8X4F

AKCHOMBI CTEPEOMETPHUH U
MIEpBBIE CIEICTBUS U3 HUX

https://m.edsoo.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPHH U
HEepBbIE CIEJCTBUS U3 HUX.
CriocoObI 3a1aHusI IPSIMBIX U
IUIOCKOCTEH B POCTPAHCTBE.
O0603HaueHus MPSAMBIX U
IUIOCKOCTEHN

https://m.edsoo.ru/L6U8SB5P1W

10

N300paxeHne cedeHmit
MUpPaMUJIbL, KyOa U IPU3MBIL,
KOTOpBIE IPOXOJAT YEPE3 UX
p€6pa. N3o0pakeHune
MIEPECEUYECHMS TIOJTYUEHHBIX
mockocrel. PackpamyBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMM LIBETAMU

https://m.edsoo.ru/N9H8ROU4A

11

N3o0pakenue ceueHuit
MUpPaMUJIbL, KyOa U IPU3MBIL,
KOTOPBIE MTPOXOIAT Yepe3 uX
pé€6pa. N3o0paxkenune
NIepECeUeHHs OJTyUYSHHBIX

https://m.edsoo.ru/C8Y6COR9F




miockocren. PackpammBanue
MMOCTPOECHHBIX CEUEHUH
Pa3HBIMHU LIBETAMU

12

N3o0pakeHne ceueHuit
NUPaMUJIbL, KyOa U IPU3MBIL,
KOTOpBIE IPOXOJAT YEPE3 UX
p€6pa. N3o0pakeHune
[IEpECEUYECHHS TIOJTYUEHHBIX
mockocrel. PackpamyBanue
MMOCTPOEHHBIX CEUEHUM
Pa3HBIMU LIBETAMH

https://m.edso00.ru/V8S2D3A6E

13

N300paxeHne cedeHmit
MUPaMUJBL, KyOa U IPU3MBIL,
KOTOPBIE MTPOXOIAT Yepe3 UX
p&6pa. N3o0pakenune
nepeceyeHusl MOTyYeHHBIX
IIocKkocTel. PackpammBanue
MOCTPOCHHBIX CEYCHUN
Ppa3HbIMHU [IBECTaMU

https://m.edsoo.ru/V3A7D0OP9S

14

Meron cnenoB s OCTPOEHUS
CEYCHUN

https://m.edsoo.ru/U6F3M4W3T

15

Merog cie0B AJis IOCTPOEHUS
ceueHuid. CBoiicTBa
IIEPECCYCHU M NPAMBIX U
IUIOCKOCTEN

https://m.edso0.ru/B1D7X2R5I

16

Merton ciaenoB Aisi HOCTPOCHUS
ceuenuii. CBoiicTBa
MEepEeCeUCHU I IPSMBIX U
IUIOCKOCTEM

https://m.eds00.ru/K6S2Y2T4X




17

[TocTpoeHue ceueHuii B
nupammze, Kyoe mo Tpém
ToukaM Ha péopax. Co3manue
BBIHOCHBIX YepTeKel U 3aIUCh
II1aroB MOCTPOCHUS

https://m.edso00.ru/C4W6Z8A9L

18

[ToctpoeHue ceuenuii B
nupamuje, Kyoe mo Tpém
ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepTEKel U 3aMUCh
1aroB MOCTPOCHUS

https://m.edsoo0.ru/M1G3J6Q0T

19

[Toctpoenue ceueHuii B
nupamuze, Kyoe mo Tpém
ToukaM Ha péopax. Co3mganue
BBIHOCHBIX YEpPTEXKEH U 3aIUCh
I1aroB MOCTPOEHUS

https://m.edsoo.ru/R3U3MONS5I

20

[ToctpoeHue ceuenuii B
nupamuje, Kyoe o Tpém
ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXkKEH U 3amich
I1aroB MOCTPOCHUS

https://m.edsoo.ru/C3U8N6S7U

21

[ToBTOpEHHE MIAHUMETPUH:
Teopema 0 IpONOPLUHOHAIBHBIX
otpeskax. [lomooue
TPEYroJIbHUKOB

https://m.edso00.ru/S5U5B1J8X

22

IToBTOpEHME INTAHUMETPUU:
Teopema Menenas. Pacuertsl B
CEYEHHUAX Ha BHIHOCHBIX
yeprexax. Mcropus pa3Butus
IUTAHUMETPUU U CTEPEOMETPUN

https://m.edsoo.ru/X208V7M0OM




23

Konrponbnas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

https://m.edso0.ru/U6A0T2Z1X

24

B3anmuoe pacnonoxenne
MPSIMBIX B IPOCTPAHCTBE.
CxpeluBaromuecs mpsmMbie.
[Tpu3Haky CKpeIIrBaIOIINUXCS
npsmMbIx. [lapannensHbie
MpsIMbIE B IPOCTPAHCTBE

https://m.edsoo.ru/I6W5Z5L3V

25

Teopema o CylIeCTBOBaHUH U
€VMHCTBEHHOCTH NPSIMOMU
[apajuleIbHON TaHHOU IIPSIMOH,
MPOXOJIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKAILEH Ha
JlaHHOM npsimoit. Jlemma o
NIEPECEYCHUH NTapalJICIIbHBIX
IPSIMBIX TIOCKOCTBIO

https://m.edso00.ru/R1T2G0Z4E

26

[TapanmnenpHOCTb TPEX MPSAMBIX.
Teopema 0 TpEX nmapajIenbHbIX
npsiMbIxX. Teopema o
CKPELIUBAIOIINXCA MPSAMBIX

https://m.edsoo0.ru/B5B7N7L1X

27

[TapamiensHoe
npoekTupoBaHue. OCHOBHBIE
CBOICTBA MAPAIIIETBLHOTO
npoekTupoBanus. M3obpaxeHue
pasHbIX GUTYp B MapayjiebHON
MIPOEKLINU

https://m.edso0.ru/J9X479V3V




28

[enTpasibHas MpoeKUsA. YTOII ¢
COHAIIPaBJIICHHBIMU CTOPOHAMH.
VYros Mexay NpsMbIMA

https://m.edso00.ru/T3L2A9KA4T

29

3ajgaun Ha OKA3aTeIbCTBO U
HCCIIEIOBAHKUE, CBSI3aHHBIE C
PacIoIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

https://m.edso00.ru/O0U1V2R4I

30

[TonsTHA: TapaIETbHOCTh
IPSIMOM U TNIOCKOCTH B
npoctpanctse. [Ipusnak
[apaJuIeIbHOCTU IPSIMON U
miockocTh. CBolicTBa
MapaJUIEIbHOCTH NPSMOU U
IJIOCKOCTH

https://m.edsoo.ru/V5F0I6LIF

31

['eomeTpuyeckue 3a1aun Ha
BBIUHCJICHHUE U JOKa3aTeJIbCTBO,
CBSI3aHHBIE C MMApPaAJIICIIbHOCTHIO
MPSIMBIX U TIJIOCKOCTEN B
MIPOCTPAHCTBE

https://m.edsoo.ru/D8P3J2F0B

32

ITocTpoeHue ceuenus,
MIPOXOJSIIETO Yepe3 JaHHYIO
MNpsIMYIO HA YepTexe U
MapajuieIbHOTO IPYTror MPSMO.
Pacuér oTHOLIEHUI

https://m.eds00.ru/S0V4S5G1W

33

[TapannenpHas npoekuus,
MIPUMEHEHUE JJIs1 TOCTPOEHUS
cedeHui kyda u
napasienenunena. CBolcTa
napajuiejenuneaa u npu3msl

https://m.edsoo.ru/F504V6P3D




34

[TapannenbHbIE IIIOCKOCTH.
IIpu3Haky napayienbHOCTH
JIBYX IUIOCKOCTEN

https://m.edsoo.ru/\VVOE3I4F1N

35

Teopema 0 mapamieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MIPUHAICKAITYIO TaHHOU
IUIOCKOCTH U CJEJICTBUSA U3 Heé

https://m.edsoo.ru/YOH2G119Y

36

CBolicTBa napauiesibHbIX
IJIOCKOCTEM: O MapajieTbHOCTH
MPSMBIX TIEPECEeUCHUs IPU
MEPECCUCHUH IBYX
napauieIbHBIX TII0CKOCTEH
TpeTben

https://m.edso0.ru/S8H4P6L8B

37

CaolicTBa napasmieabHbIX
MIJIOCKOCTEH: 00 oTpe3kax
NapajuIeIbHBIX IPSIMBbIX,
3aKIIFOUYEHHBIX MEXKIY
NapaJuIeIbHBIMU IJIOCKOCTIMU;
0 MEPECEeYEHUN IPSIMOH C IBYyMs
[apajuIeJIbHBIMU IIOCKOCTSIMU

https://m.edsoo.ru/JOEQT2Z4N

38

IToBTOpEHME: TEOpEMA
[Tugaropa Ha mIockocTH

https://m.edso0.ru/N3R30Q1A8C

39

IloBTOpEHME: TPUTOHOMETPUS
IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/P1D6B5W9A

40

CaoiicTBa Ky0a 1
IPSMOYTOJIBHOTO
napaJuleenuneaa

https://m.eds00.ru/J9Z21G2K3Y




41

Brrunciienue 1JIMH OTPE3KOB B
KyOe ¥ psIMOYTOJIbHOM
napajuieienunese

https://m.edso00.ru/L1C714Q7S

42

IlepneHqUKyYISAPHOCTD MPSMOUN
U 110cKocTH. [Ipu3Hak
NEPIECHIUKYJIAPHOCTH IPSIMON U
IUIOCKOCTH

https://m.edsoo.ru/U1H707Z3M

43

IlepneHqUKyYISAPHOCTD MPSMOUN
1 TIockocTu. IIpusnak
NEPIEHANKYJISIPHOCTH IIPSIMON U
IUIOCKOCTH

https://m.edsoo.ru/L2C3BIM1F

44

Teopema 0 CylIeCTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOiA,
IIPOXOMAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEePIECHIUKYIISIPHOM K
IJIOCKOCTH

https://m.edso00.ru/R9Q6P2P7D

45

[Tnockoctu u
MePIEHANKYIISIPHBIE UM TIPSIMBbIC
B MHOT'OTpaHHUKAX

https://m.edsoo.ru/K5Z9K8W1F

46

ITimockoct u
MEePHEHANKYIISIPHBIE UM TIPSIMbIE
B MHOFOFpaHHI/IKaX

https://m.edso0.ru/J7S7G7R9R

47

[lepnenauKyIsip ¥ HaKJIIOHHAS.
[TocTpoeHue nepneHauKysapa
M3 TOYKH Ha MPSIMYIO

https://m.edsoo.ru/UOF80O1T5Y

48

IlepnieHaUKyIISp ¥ HAKIIOHHAS.
[TocTpoeHune nepneHauKymsapa
U3 TOYKH Ha IPSIMYIO

https://m.edsoo.ru/HIH5P6A5Z




49

Teopema o Tpéx
NEePIEeHIUKYIIApax (Ipsmas u
oOpartHas)

https://m.edsoo.ru/L6J8G6YOL

50

Teopema o Tpéx
NepreHuKysapax (npsmas u
obOpatHas)

https://m.edsoo0.ru/O1D710S6G

51

Yron mexny
CKPEITUBAIOIINMHUCS TTPSIMBIMHU

https://m.edsoo.ru/N3E9I9G2L

52

[Touck nepreHUKYITPHBIX
MIPSIMBIX C TTOMOIIIBIO
MePIEHANKYISIPHBIX
IJIOCKOCTEM

https://m.edsoo.ru/G2D4N3N9F

53

OproroHanbHoe
IIPOEKTUPOBAHNE

https://m.edsoo.ru/H8F5D4U60

54

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
IIUPAMUJBI C TOMOIIBIO
OPTOTrOHAJILHOM MPOEKINH

https://m.edso0.ru/M6SOWA4E2T

55

56

[Toctpoenue ceuenunit kyoa,
MIPU3MBI, IPABUILHOU
nmupaMuJibl C IOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIIIOCKOCTH.
ITnockocTn cuMMeTpHil B
MHOTOTpaHHHUKaX

https://m.edsoo.ru/G6E2G4F9X

https://m.edsoo.ru/l401E8T3A




S7

IIpu3Hak nepneHIuKyIspHOCTH
IIPSIMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

https://m.edso0.ru/G4B0S5L.2H

58

[IpaBuiIbHBIE MHOTOIPaHHUKH.
Pacuér paccTossHMI OT TOYKH 10
IUIOCKOCTH

https://m.edsoo.ru/Y8U9INQOO3I

59

[IpaBuUIBEHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuii OT TOUKH 10
ILIOCKOCTH

https://m.edsoo.ru/U9L8Z506G

60

CriocoObl OIyCTUTh
NEPIEHIUKYIIAPBl: CHMMETPHS,
CIBUT TOYKH I10 NTapaJLIECIbHON
IPSAMO

https://m.edsoo.ru/Q603J0U3H

61

CnBur no HenapasuIeIbHOU
IIPSIMOM, U3MEHEHHE
paccToaHu

https://m.edsoo.ru/M1L7E7D6A

62

Konrponbnas pabora
"B3aumHoOe pacnosioxeHue
MPSMBIX U TJIOCKOCTEN B
npocTpaHcTBe"

https://m.edso0.ru/T8K8J1Y?2H

63

[ToBTOpEHME: YroI MEKIY
IPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeOpeMa KOCMHYCOB

https://m.edsoo.ru/X7B1B0OA5SA

64

IToBTOpEHME: YroiI MEKIY
CKpCHIUBAOIHUMUCA ITPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/I0VONIN5SR




65

['eomeTpuyeckue MeToabl
BBIYUCIICHUA yIJIa MCKIY
MMPpAMBIMH B MHOTOTpaHHUKax

https://m.edsoo0.ru/HOI1Y8C6L

66

JIByrpanssiii yroia. CBoiCTBO
JIMHENHBIX YIJIOB JIBYTPAHHOTO

yria

https://m.edsoo0.ru/X7A6Z8N30

67

[TeprieHAUKYISPHBIC IIOCKOCTH.
CBolicTBa B3aUMHO
MEPICHIUK YIS PHBIX
IUIOCKOCTEM

https://m.edsoo.ru/J4F9U6L9E

68

[Ipu3Hak nepneHIuKyIIpHOCTH
IJIOCKOCTEM; TeEOpeEMa O IPSIMOM
IIEPECEUYCHHUS IBYX IUIOCKOCTEH
NEPIEHANKYIISIPHBIX TPEThEU
IJIOCKOCTH

https://m.edso00.ru/DOO5T8POH

69

IIpssMOyTOJIBHBIN
napajuieNienune; Kyo;
MU3MEPEHMUs], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuiesenuneia

https://m.edsoo.ru/J2B8Q2D10

70

Teopema o AuaroHaiu
MPSIMOYTOJIBHOTO
napajuieJenunesa u cieJcTBre
3 Heé

https://m.edsoo.ru/P5H4F1Q1Z

71

Crepeomerpuueckue u
IMPUKIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aWMHBIM PACIOJIOKECHUEM
MMPAMBIX U IIJTOCKOCTHU

https://m.edso00.ru/Q3R0OP4X4C




72

IToBTOpEHME: CKPEIMBAIOLIUECS
HpsIMbIC, TapajjieiibHbIE
IJIOCKOCTHU B CTAaHAAPTHBIX
MHOTOTpaHHHUKaX

https://m.edso00.ru/B61303U7D

73

[Tapa mapannenbHbIX
IJIOCKOCTEN Ha
CKPEIIMBAIOIINUXCS MPSMBIX,
paccTosTHUE MEXITY
CKpELIMBAIOIINMHUCS IPSIMBIMU B
MPOCTBIX CUTYAIUAX

https://m.eds00.ru/X3X5J3X5T

74

PaccrosiHMe OT TOUKH 110
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 10 TUIOCKOCTH

https://m.edsoo.ru/B7P9A6W8Z

75

Brruucnenue paccrosauui
MEXKIy CKPEINBAOLIIUMUCS
IPSIMBIMU C IIOMOILBIO
NEPIEHANKYJSIPHON IIIIOCKOCTH

https://m.edso00.ru/Q7G3E304D

76

TpéxrpanHslii yrodi,
HEPAaBEHCTBA Ul TPEXTPAaHHBIX
yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB
JUIsL TPEXTPAHHOIO yIJIa

https://m.edsoo.ru/GON2H5L1K

77

DeMeHTHI cheprudecKoit
TreOMETPHUH: Fe0Ie3NUECKUe
JMHUM Ha 3emJie

https://m.edso0.ru/G6S619N7S

78

Kontponbnas padora "Yribl u
paccrosiHus"

https://m.edsoo0.ru/ESR7Z8K3P




CucreMarusaius 3HaHUH

79 "MHOrorpaHHyK U €ro 1 https://m.edsoo.ru/Y7Y0CAM1P
AIEMEHTHI"

80 Hupamitna. Biast mupami. 1 https://m.edso00.ru/U0QOK3X9V
IIpaBunpHas nupamua

81 Hpusa. Hpsvast  naiciontas 1 https://m.eds00.ru/T6Q3V7NIT
npusMmel. [IpaBuibHas npu3Ma
[IpsiMolt napaynenenunen,

82 TIPSIMOYTOJTBHBIT 1 https://m.edsoo.ru/Y8K3N7U5A
napaieNienume;], Kyo

83 Bermyrrsie uM HOTOTPARHIRY. 1 https://m.edso0.ru/C6H509W00
Teopema Ditnepa
BrImykiible MHOTOTpaHHUKH.

84 Teopea Sitrepa. lpapubibie 1 https://m.edso00.ru/S5T4Y9L2C
U TOJTyTIPaBUIIbHBIC
MHOT'OI'paHHUKN

85 Korrtposeas pabora 1 https://m.eds00.ru/C7TF1R4JOL
"MHororpaHHuku"

86 Horsirie peKTopa Ha f0CKoCTH 1 https://m.edsoo.ru/L5L3A2WA4G
U B POCTPAHCTBE

87 CymMa BEKTOpOB 1 https://m.edsoo.ru/Y60O7R8X50

88 Pa3zHocTh BekTOpOB 1 https://m.edsoo.ru/B6X5W5W9I

89 [TpaBwito mapanienenuena 1 https://m.edsoo.ru/Y7R20406E

90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1 https://m.edso00.ru/C9T808D8X
Paznoxxenne BekTopa 1o 6azucy

91 TPEX BEKTOPOB, HE JISKAIIUX B 1 https://m.edsoo.ru/I9T903V5N
OJTHOM TUTOCKOCTH

92 CkaJisipHOE TTPOU3BEICHNE 1 https://m.edsoo.ru/COUBA7EQS




Brraucnenue yria mexny

93 1 https://m.eds00.ru/G3U3F9G8M
BEKTOpPaMH B IIPOCTPAHCTBE
I N

94 POCTCHILHE SaatH ¢ 1 https://m.eds00.ru/T9S5E20Q4M
BEKTOpaMU
I N

95 POCTEHIINE 3anaH © 1 hitps://m.eds00.ru/S2Z1V7G5C
BEKTOpaMU
I N

96 POCTCHIIIE 3a/1aTH € 1 https://m.edso0.ru/\V8C1B1N5I
BEKTOpaMH
I N

97 POCTCHILHE Sa/atH ¢ 1 https://m.eds00.ru/D3R5Q6A1D
BEKTOPaMH
00600

98 © HjeHHe 1 crcTeMaTiEani 1 https://m.edso0.ru/N3L3C7L9Z
3HAHUNI
06006

99 © HjeHHe 1 CHCTeMaTH3atit 1 https://m.edso0.ru/W0Z4C7Y3K
3HAHUNI

100 Hrorosasi koHTpoOIbHAs paboTa https://m.edso0.ru/R5C5M2X4V

101 Hrorosasi koHTposIbHAs paboTa https://m.edsoo.ru/D8F2MOV7L
00600

102 ° IEIGHHG 1 crcTeMaTiEani 1 https://m.edso0.ru/KON7X0B8K
3HAHUNI

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KITACC

KoaunuecTBO 4acoB

Ne Hara DJIeKTPOHHBIE N (ppoBbIE
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero u3yueHHsi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThl

[ToBTOpEHME TEMBI

1 "KoopauHaTsl BEKTOpa Ha 1 https://m.edsoo.ru/M412M8V3N
IJTIOCKOCTH U B IPOCTpaHCTBE"

2 Hosroperie Ten "CKanHpHoe 1 https://m.edso0.ru/DOAODAL8X
MIPOU3BEICHUE BEKTOPOB
IToBTOpEHUE TEMBI

3 "Beluniciienue yria Mexmuy 1 https://m.edsoo.ru/Y9O8F5WO0B
BEKTOpPaMH B IIpocTpaHcTBe"
[ToBTOpeHue TeMsbl "YpaBHeHHE

4 IIPSIMOM, IPOXOIAIIEH Yepe3 1 https://m.edsoo.ru/W5P7F1X0Q
JIBE€ TOYKHU"
YpaBHEHHE TUTOCKOCTH,

) HOpMaJlb, ypaBHEHUE 1 https://m.edsoo.ru/NOZ9M5B1P
IJIOCKOCTH B OTPE3Kax
YpaBHEHUE TIOCKOCTH,

6 HOpMallb, ypaBHEHUE 1 https://m.edso0.ru/J6Q3H7U4W
TJIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHue 1 https://m.eds00.ru/E3T5Q9X10

8 HHHGVH HbIC HEpaBeHCTaa, 1 https://m.edso00.ru/M5B4P8R1M
JTUHEHHOE IPOorpaMMUpPOBaHUE

9 JluHeHHbIC HEpaBEHCTBA, 1 https://m.eds00.ru/J2R6VEIST
JTMHEHHOE POTpaMMUPOBaHUE




10

AHaIUTHYECKUE METOIBI
pacdéra yriia Mexxy NpsMbIMH
B MHOTOTpaHHUKAaX

https://m.edsoo.ru/U1E2F6L4N

11

AHamuTHYECKHE METOJIBI
pacdéra yria Mexmy
IUIOCKOCTSIMM B
MHOTOTpaHHUKAaX

https://m.edsoo.ru/11P912K6Y

12

dopmyiia pacCTOSHUSA OT TOUYKH
710 TUIOCKOCTH B KOOPAWHATAaX

https://m.edsoo.ru/L4N3C7H3S

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 TFIOCKOCTH B Ky0Oe

https://m.edsoo.ru/K4F7Y9HSE

14

Haxoxxaenue pacctossHuil oT
TOYKH JI0 INIOCKOCTHU B
MIPaBUIBHOM MUpaMuje

https://m.edsoo.ru/P1M3Z8S9B

15

KonrtponsHas pabora
"AHanuTtuyeckas reomerpus”

https://m.edso00.ru/O6Y9N8J6F

16

CeueHns MHOT'OTPAaHHUKOB:
CTaHAAPTHBIC MHOTOTPAaHHUKU

https://m.edsoo.ru/Y507H6D2I

17

CeueHust MHOTOI'paHHUKOB:
METOJ CJIE/I0B

https://m.edsoo0.ru/\V0OD1G9X1Z

18

CeueHnst MHOTOI'paHHUKOB:
CTaHJIapTHbIE TJIOCKOCTH,
nepecedeHus NpsiMbIX U
IJIOCKOCTEN

https://m.edsoo.ru/R2L71310C

19

[TapanienbHble NpsiMbIE U
IJIOCKOCTH: MapaJijieibHbIe
ceueHus

https://m.edsoo.ru/USA8B2N7D




20

[TapasienbHbIE IPSIMBIE U
IJIOCKOCTH: pacY€T OTHOLLIEHHI

https://m.edsoo.ru/G2F7Q7M3lI

21

[TapasienbHbIE IPSIMBIE U
IUIOCKOCTH: YIJIbI MEXKIY
CKpCHIMBAIOIIUMHUCS IIPAMBIMU

https://m.edsoo.ru/H5N8Q7D4F

22

[TepnenquKynspHbIC MPAMBIE U
IIJIOCKOCTH: CTAHIAPTHBIE Iaphl
MEPIEHANKYISIPHBIX
IJIOCKOCTEN U MPSIMBIX,
CUMMETPUU MHOTOI'PAaHHUKOB

https://m.edsoo.ru/M6EOE9A1]

23

[lepnenqukynspHbIe PAMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEPIEeHIUKYIIApax

https://m.edso0.ru/Z0B5T4K4Y

24

[leprienauKyIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIIEHUS JUIMH
B MHOTOTpaHHUKAaX

https://m.eds00.ru/S616Z2N2V

25

[ToBTOpEHME: omanu
MHOT'OYTOJILHUKOB, (POPMYJIBI
JUTSI TUTOIIA/ICH, COOOpaKeHus
noxoous

https://m.edso0.ru/M8Y7R6C9P

26

[ToBTOpenue: mionaau
MHOTOYTOJIbHUKOB, (POPMYIIBI
JUTS TUIOMIAIeH, COOOpaKeHHS
noxo0us

https://m.edso0.ru/P303B9P5Y

27

[ToBTOpEHME: MIoMAAH
MHOTOYTOJILHUKOB, (POPMYITBI
JUTS TIOMIAiel, COOOpaKeHHS
o100us

https://m.edso0.ru/J3S0D8G8L




28

IImomanu ceuenumii
MHOTOTPaHHHUKOB: TUIOIIA !
MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MMO00Us

https://m.eds00.ru/T9A2X9T70Q

29

IImomanm ceuenmii
MHOTOTPAaHHUKOB: TIJIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00Us

https://m.edsoo.ru/N3G5E2Q3L

30

KontponbHas padota
"[loBTOpEHNE: MHOTOI'PaHHUKH,
CEYEHHUsI MHOTOTPAHHHUKOB"

https://m.edsoo.ru/H9J2P1A4J]

31

0O0béM Tenta. O0beEM
PSIMOYTOJIBHOTO
napauiesienumne1a

https://m.edsoo.ru/J517C2D2E

32

3amaun 00 yaABOCHUHU Ky0a, O
KBaJparype Kyda; 0 TPUCEKIUU
yriaa

https://m.eds00.ru/O0J1R6V3X

33

CrepeomeTpruecKkue 3a1a4u,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napauiesienumne1a

https://m.edsoo.ru/T1F1D116C

34

[Ipuxnaanele 3agauu,
CBSI3aHHBIE C BBIYUCICHUEM
00bEMa IPSMOYTOJIBHOTO
napajuiesienune1a

https://m.edsoo.ru/P6USYIM1E

35

O0BEM npsIMOIt TIPU3MBI

https://m.edso00.ru/L3X905V8M




36

CrepeomeTpuuecKkue 3a1a4u,
CBSI3aHHBIE C BHIYMCIICHUEM
00BEMOB MPSAMOI TPU3MBI

https://m.edso0.ru/M6VOH8Y7R

37

[TpuknagHeie 3ama4u,
CBsI3aHHBIE C 00BEMOM MPSMOKN
IIPU3MBI

https://m.edsoo.ru/M2E50416V

38

Brruncienue 005EMOB TeI €
TIOMOIIBIO OMIPEAEITIEHHOTO
uHTerpana. O0bEM HaKITIOHHOM
TIPU3MBI

https://m.edsoo.ru/V6D1P3R5V

39

Breraucienre 00bEMOB TEI C
MTOMOIIBIO OTIPEACTEHHOTO
uHTerpana. O0bEM nmupamMus!

https://m.edso00.ru/L8T5DOM8R

40

dopmyna 00bEMa MUPaMUIBL.
OTtHomeHne 00beMOB TUPAMU]T
C OOIIUM YyTJIOM

https://m.edso00.ru/S4P1G4P6H

41

dopmyna 00bEMa MUPaMUJIBL.
OTtHoueHne 00HEMOB TUPAMU/L
C O0ITUM yTJIOM

https://m.edsoo.ru/I5SU3A1X0B

42

43

CrepeoMeTpruecKue 3a1auu,
CBSI3aHHBIC C 00BEMaMU
HAKJIOHHOM MPU3MBbI
CrepeomeTpuueckue 3a1a4u,
CBsI3aHHBIE ¢ 00BEMaMU
MTUPAMHU/TBI

https://m.edsoo.ru/S2M5U3G0K

https://m.edso00.ru/L6U20Q6S8K

44

[Ipukiagueie 3aga4u 110 TEME
"O0BEMBI TEN", CBSA3aHHBIC C
00BEMOM HAKJIOHHOW TPU3MBI

https://m.edso00.ru/G2P3V6P4C




45

[Ipukiagueie 3aga4u 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TTHPAMUJIBI

https://m.edso00.ru/O3H9B7 X4V

46

[Ipumenenue o0BEMOB.
Brraucienue pacctostHus 10
IUIOCKOCTH

https://m.edso0.ru/FOA1T6F3Z

47

Kontponbnas padota "O0bEM
MHOTOTpaHHHKA"

https://m.edsoo.ru/F3G2U1F6N

48

Hunuaapudeckast TOBEPXHOCTb,
o0pa3yrolye UIMHIPHIECKON
MMOBEPXHOCTH

https://m.edsoo.ru/B2R8N4E5X

49

Hunuuap. [psmoit kpyroBoi
uwinHap. [nomans
MOBEPXHOCTU LUIUHIPA

https://m.edsoo.ru/17V3W0V1B

50

Konnveckasi moBepxXHOCTb,
o0Opa3yronre KOHUIeCKOU
nosepxHoctu. Konyc

https://m.edso00.ru/Z705V5F0T

o1

Ceuenue KoHyca MJIOCKOCTBIO,
MapayIeIbHOM MJIOCKOCTH
OCHOBaHUS

https://m.edsoo.ru/A1P1E8Z1V

52

VY ceu€HHbIi KOHYC.
N3o0pakeHne KOHYCOB H
yCEYEHHBIX KOHYCOB

https://m.edsoo.ru/D411B1K1X

53

ITmomane OOKOBOI
MOBEPXHOCTH U MOJTHOU
MTOBEPXHOCTH KOHYCa

https://m.edsoo.ru/A2N3J7D2Z




54

[Tnomane 60xoBOM
MMOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTH KOHYyCa

https://m.edsoo0.ru/A0VOI5SL1K

55

CrepeomeTpHuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
MMOCTPOEHUEM CEYEHUI
UWIMH]Ipa, KOHYyca

https://m.edsoo.ru/O9U9S1J0E

56

CrepeomeTpHuueckue 3aa4 Ha
JI0Ka3aTeNbCTBO M BBIYUCIICHUE,
IIOCTPOEHUEM CEUEHUN
UWIMH]Ipa, KOHYyca

https://m.edsoo.ru/J5U0H2A2M

57

[Ipuknanueie 3anaym,
CBSI3aHHBIC C LIMJIMHIPOM

https://m.eds00.ru/Z900X4X9Z

58

[Ipuknanueie 3anaym,
CBSI3aHHBIE C LIMJIUHPOM

https://m.edsoo.ru/U4W2D1N4Y

59

Cdepa u map

https://m.edso00.ru/D2M8Q10Q9M

60

[Tepeceuenue ceps! u mapa c
iockocThio. Kacanue mapa u
cdepsl IIOCKOCThIO. Bua u
M300paKeHHE mapa

https://m.eds00.ru/Q0V2D9T2C

61

[lepeceuenue cheps! u mapa ¢
mrockocThio. Kacanue mapa u
cdepsl TIOCKOCThI0. Bua u
n300paxkeHue mapa

https://m.edsoo.ru/T1S7U4C8E

62

VYpasuenue chepsl. [Inomane
cdepsl U e€ yacten

https://m.edsoo.ru/O4A7V3I3L

63

CummMmertpust cepsl U mapa

https://m.edsoo.ru/M1U5L5B8Z




64

CrepeomeTpHuueckue 3aa4u Ha
JOKa3aTCJIbCTBO U BBIYHCIICHUC,
CBsI3aHHBIE CO chepoit U
1apoMm, MOCTPOCHUEM UX
CEUYEHUI TIOCKOCTHIO

https://m.edsoo.ru/A7L8S8UGE

65

CrepeomeTpuyecKkue 3ajauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit u
1apoM, NOCTPOEHUEM UX
CEUYEHUM IIOCKOCTBIO

https://m.edsoo.ru/F8W7Q8M8S

66

[IpuknagHeie 3a1a49H,
CBSI3aHHBIE CO Cepoi U mapom

https://m.edso00.ru/P0T2G5X0D

67

[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTHU, BBIYMCIICHUS B
OKPY>KHOCTH, CTaHJAapTHBIE
noxoous

https://m.edso0.ru/F9C9G7ALV

68

Pazmuunbie KOMGI/IHaHI/II/I TCI
BpalcCHWsA 1 MHOTI'OI'paHHUKOB

https://m.eds00.ru/M9X1Y9C1M

69

3amaun o TeMe "Tena u
MOBEPXHOCTH BpalieHus"

https://m.edsoo.ru/N4BOF4R3E

70

71

3agaun o teme "Tena u
MOBEPXHOCTH BpamieHus"

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

https://m.edsoo.ru/A6W6V5B7D

https://m.edso0.ru/Y9Q1P8D6A

72

O06wém nnnunapa. Teopema 06
00BEME MPSAMOTO MIIIUHIPA

https://m.edso00.ru/S4D1E8J7S




73

Beruncnenue 00bEMOB Te ¢
IIOMOIIBIO ONPENECIEHHOTO
unterpana. O6béM KoHyca

https://m.edso00.ru/G2P3E3T9N

74

ITmomaay OOKOBOM M IIOJIHOM
MMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/H0Z3J5B0L

75

CrepeomeTpruueckue 3a1avu,
CBSI3aHHBIE C BEIUUCIIEHUEM
00BEMOB IMITMHPA, KOHYCA

https://m.edsoo.ru/ROB3L5Q3H

76

[IpuknaaHbIe 3a/1a49M 110 TEME
"O0BEMBI U IUIOLIAANA
MOBEpXHOCTEN Ten"

https://m.eds00.ru/GOM9IN4VIR

77

O0BEM mapa 1 mapoBoro
cextopa. Teopema 06 006BEME
mapa. [Tnomans cheps.
CrepeomeTpuueckue 3a1a4u,
CBSI3aHHBIC C BBIYMCICHUEM
00BEMOB 11apa, MapoBOTO
CErMEHTA U IIapOBOr0 CEKTOpa

https://m.edsoo.ru/USE8V1S8K

78

[Ipuknagaeie 3aaa9u 10 TEME
"O0BEMBI TEN", CBA3aHHBIC C
00BEMOM T11apa U TJIOMIAJIHIO
cdepbl. COOTHOILIEHUS MEXKTY
IJIOIIAIMU ITOBEPXHOCTEN U
00bEMaMH IMOJOOHBIX TEII

https://m.edsoo.ru/F2B9V6K3V

79

[Tomo6HbIe TeNa B
npoctpaHctse. M3menenue
o0BEMa mpu mog00uu.
CrepeomeTpruuecKue 3a1aqu,
CBSI3aHHBIE C BEIYMCIICHUEM

https://m.edso00.ru/Y7S7CONOM




00BEMOB TeJI U IUIOIAAcH
IIOBEPXHOCTEN

80

Konrponsnas padora
"ILmomanu MOBEPXHOCTH U
00BEMBI KPYTIIBIX TEN"

https://m.edsoo.ru/E7Y1D1J8F

81

JIBM>KEHUS MPOCTPAHCTBA.
Otobpaxenus. JIBmxeHus u
paBeHcTBO (puryp. OOmHEe
CBOMCTBA IBUKEHUI

https://m.edsoo.ru/P8X9Y9KIN

82

Bunnl nsuxenunii:
MapasuieabHbIN IEPEHOC,
LIEHTpalbHasi CHMMETPHUS,
3epKajibHasi CHMMETPHS,
IIOBOPOT BOKPYT HPSIMOK

https://m.edso0.ru/F5A906K6N

83

[IpeobpazoBanus mogo0wUs.
[Ipsimas u cepa Ditnepa

https://m.edsoo.ru/X0U1R7EOM

84

I'eomerpuyeckue 3a1aun Ha
MIPUMEHEHUE JTBUKECHUS

https://m.edsoo0.ru/Y0Z4M4Q3N

85

Kontponbnas padota "BekTopbl
B MpocTpaHcTee"

https://m.edso00.ru/L9T1Y8E7S

86

Ob6o6maromee nmosTopenue 11
MOHATUI U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
cucTeMaTU3alus 3HaHUH:
"[TapaynenbHOCTD NPSAMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

https://m.edso00.ru/O711L7S8D

87

Ob6o6maroiee nopropenue 11
MOHATUH U METOJ0B Kypca

https://m.edso00.ru/Z0T217VIN




reomerpun 10—-11 xnaccos,
CUCTEMAaTU3ALMs 3HAHUN:
"BexTops! B mpocTpaHcTBe"

88

O6o61matomee nosropenue 11
MOHATUN U METOJI0B Kypca
reomerpuu 10-11 kiaccos,
CUCTEeMAaTH3allMsl 3HAHWIA:
"BekTopsl B mpocTpaHcTBe"

https://m.edsoo.ru/X1L4M9T7S

89

O6o6maromee moBTopenue 11
MIOHSITHI U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CHCTeMaTH3alLus 3HAaHHUH:
"O6bemM MHOTOrpaHHUKa"

https://m.edsoo.ru/L8B7K5P7L

90

Ob6o6maromiee nosropenue 11
MOHATUI U METOJI0B Kypca
reomerpuu 10—11 kiaccos,
cucTeMaTH3alus 3HaHWI:
"O6beM MHOTOTpaHHUKA"

https://m.eds00.ru/A8T9G9D2P

91

O6o6maromee moBTopenue 11
MIOHSITHI U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CHCTeMaTH3aLus 3HAaHUH:
"Ilmomanu MOBEPXHOCTH U
00BEMBI KPYTIIBIX TE"

https://m.edsoo.ru/D2R2A7N5Y

92

Ob6o6maromee nmosTopenue 11
MOHATUH U METOJIOB Kypca
reometpun 10-11 kmaccos,
cUcTeMaTH3alus 3HAHWI:

https://m.edsoo.ru/GOH6WSL 11




"[1no1maay NoBEpPXHOCTH U
00BEMBI KPYTJIBIX TET"

93

HToroBas KOHTpOJIbHASA paboTa

https://m.edsoo.ru/A2T8K400H

94

Wrorosas koHTpoJbHas paboTa

https://m.edsoo.ru/P6R5P8U7U

95

[ToBTOpeHme, 060061IeHNE U
cucTeMaTu3auus 3HaHUI

https://m.edso00.ru/C7F7Y3Z6K

96

Hcropus passurtus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUH COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU

https://m.edsoo.ru/ROCOESD10

97

Uctopus pazsutus
CTEPEOMETPHUH KAK HAYKHU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

https://m.edso00.ru/M8M4H1Y 2T

98

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTHUU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU

https://m.edso00.ru/R9S5Y2Y7D

99

Uctopus pa3sutus
CTEPEOMETPHUU KAK HAYKHU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/U8SL3A9HSI

100

Hcropus passurtus
CTEPEOMETPUU KAK HAYKU U €€

https://m.edsoo.ru/A7TM5S2P5M




pOJIb B PA3BUTHUH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

101

Hcropus passurtns
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B Pa3BUTHH COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/I9P7L3W5R

102

Uctopus pa3sutus
CTEPEOMETPUN KaK HAYKU U €€
pOJIb B PA3BUTUU COBPEMEHHBIX
WHKECHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edso00.ru/G3Y5W3Z0B

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KVIACC

Kon
IpoBepPsIEeMOro
pe3yJjabTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI CpeiHero o0ero o0pasoBaHus

I'eomerpus
OHGpI/IpOBaTB MOHATUAMU: TOYKA, IIpAMasd, MNIOCKOCTb

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEICTBHS U3 HUX IPU PEIICHUH
F€OMETPUYECKHX 3a1a4

OHepI/IpOBaTI) MOHATUAMU: MNAPAJUICIIBHOCTE MW INCPICHAUKYIAPHOCTD
NPSAMBIX U IIJIOCKOCTEHN

KnaccuunmpoBaTth B3aMMHOE pacrooKeHUE MPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh MOHATUSAMU: ABYTPaHHBIN yrojl, TpaHU JABYIPAaHHOTO YIJa,
peOpo ABYIpaHHOIO yria, JMHEWHBIH YroJl JBYIPAaHHOIO yIiia, rpaaycHast
Mepa JBYTpaHHOIO yria

OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIM M HEBBITYKJIbIN
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, TPaBHJIbHBII MHOTOIPaHHUK

Pacnio3HaBaTh OCHOBHBIE BBl MHOTOTPaHHHMKOB (THpamuaa, NpU3Ma,
MPSIMOYTOJIbHBIN Mapasuiesenunes, Kyo)

KiaccupunupoBaTh ~ MHOTOTPaHHWKH,  BBIOMpas — OCHOBaHHUS  JUIs
KIaccUpuKamuu  (BBIMYKJIBIE M HEBBITYKIbIE  MHOTOTPAaHHUKH,
MpaBHUJILHBIC MHOTI'OTrpaHHUKH, MpAMBbIC n HAaKJIOHHBIC IMPU3MBEI,
napaJuteseuIneIbl )

OnepupoBaTh HOHSTUSIMU: CeKyIast IIOCKOCTb, CCUYCHUE
MHOTOTPaHHHKOB

OOBSACHATD NPUHIOMIIBI  TIOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
UCIIOJB3YSI METO]] CIIE/IOB

CTpOI/ITB CCUYCHUA MHOI'OIrpaHHUKOB MCTOJAOM CJICAOB, BBIIIOJIHATH
(BBIHOCHBI€) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y

7.12

7.13

Pemath 3a1aun Ha HAXOXJACHUE T€OMETPUUYECKUX BEIUYHH MO 00pasiam
WA QJIrOPUTMaM, INPUMEHSAS W3BECTHBIC AHAIUTUYECKHE METOIbI IIpU
pELIEHHH CTaHJAPTHBIX MAaTeMaTUYECKUX 3a/1a4 Ha BBIYUCIICHUE
pacCTOAHUN MEXIY IBYMSI TOYKaMHU, OT TOYKHA A0 MPSMOU, OT TOYKHUIO
IJTOCKOCTH, MEXAY CKPEITUBAIOIIUMHUCS MPSIMBIMHU

Pematn 3a1a41 Ha HAXOXKIACHUC TCOMECTPUUYCCKUX BCIUYUH 110 o6pa3uaM
HWJIN aJIrOpUuTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTUYCCKUC MCTOIbI IIPU



PCHICHUU CTAHAAPTHBIX MATCMATHYCCKHX 3aJa4 Had BBIYMCIICHUC YIJIOB
MCKAY CKPCIIHUBAIOIIUMUCA TPAMBIMU, MCKIY HpHMOﬁ 1 TIJIOCKOCTBIO,
MCKAY MJIOCKOCTAMU, IBYI'PAHHBIX YI'JIOB

Bbruncnare 00bEMBI M IUIOIIAAM ITOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, nmupamMua) ¢ IPUMEHEHUEM (OPMYII, BBIYUCIATH COOTHOLICHHUS

714 MEeXIy TUIOHIA/IIMU MOBEPXHOCTEH, o0BEMaMu 10T00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHSAMH: CUMMETPHS B NPOCTPAHCTBE, LIEHTP, OCb U
' IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekath, mpeoOpa3oBBIBATE M HMHTEPIPETUPOBATH HHPOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TCOMETPHUYECKUX (UTYpax, TMPEACTABICHHYIO Ha
YyepTekax U pUCyHKaX
[IpumensTh reomerpudeckue (akThl AN PEIICHUS CTEPEOMETPUUECKUX
7.17 3a7a4, MPEANOJaramlMX HECKOJIbKO IIAroB pELICHUS, €CIU YCIOBUS
MIPUMCHCHHUS 33]IaHbI B SIBHOU (hopMe
718 [IpumensaTh TpoCTeilline MNPOrpaMMHBIE CPEICTBA M AIIEKTPOHHO-
' KOMMYHHKAITMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUIECKIX 3312
719 [IpuBoaUTE MpUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
' JKU3HH, pACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsITh MOTyYCHHBIC 3HAHUS HA IPAKTUKE: aHATU3UPOBATh PeallbHbIC
CUTYAIlUU U IPUMEHSTh H3yYSHHBIC IIOHSATHUS B TIPOIECCE MTOMCKA PEIICHUS
MaTeMaTH4ecku  cHOpMyIMpOBaHHOW  MPOOJIEMBI,  MOJCIHPOBATH
7.20 peasibHbIe CUTYyallud Ha SI3bIKE T'€OMETPHUH, UCCIEN0BAaTh MOCTPOCHHBIE
MO/IETIU C UCMIOJIb30BaHNEM M€OMETPHUECKUX MOHITHI U TEOpEM, armapaTa
anreOppl, pemarb MPAKTUYECKHE 3aJauyd, CBSI3aHHBIE C HAXOXICHHEM
reOMETPUUECKUX BEIMYUH
11 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
NpoBepPsieMoOro .
00pa3oBaTeJILHON MPOrPaMMBbI CpeIHEro 001ero odpa3oBaHusi
pe3yJbTaTa
6 I'eomerpust
OnepupoBath MOHATUSIMU: IIIMHIAPUYECKAs TOBEPXHOCTh, 00pa3yolne
6.1 HWIMHIPUYECKON TMOBEPXHOCTH, MHUIUHAP, KOHHUYECKas MOBEPXHOCTD,
' oOpa3ylomue KOHHYECKOW  TMOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena Bpamenus (MUIUHAP, KOHYC, cdepa H map)
6.3 OOBACHATH CLIOCOOBI TOTYYSHUS TEJl BPALICHHUS
6.4 KrnaccudunmpoBaTs B3aUMHOE pacioiioskeHUue cepbl U MIOCKOCTH



6.5

6.6

6.7

6.8

OnepupoBaTh MOHATHSAMH: IAPOBOM CETMEHT, OCHOBAHHE CErMEHTA,
BBICOTA CErMEHTa, IIAPOBOW CJIOW, OCHOBAaHWE IIAPOBOTO CIIOS, BBICOTA
IAPOBOTO CIIOSI, IIAPOBOM CEKTOP

Berumcnate 00BEMBI M IUIOIIATX TIOBEPXHOCTSH TeJd BpAIICHHUS,
TeOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmyT

OnepupoBarTh MOHATHSAMH: MHOTOTPDAaHHUK, BIIMCAaHHBIA B chepy u
OIMMCaHHBIA O0KOJIO cdepsl, chepa, BIMCAaHHAS B MHOTOTPAHHHUK WJIH TEJIO
BpAICHUS

BBIYuCIsATE COOTHOIICHUS MEX Ty TUIOIIQISIMH IIOBEPXHOCTEH B 00bEMaMHU
MMOIOOHBIX TEI

6.9

6.10

N3o06paxaTs u3ydaeMbie (UTYypHl OT PYKH U C MPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

BbInonHATE (BBIHOCHBIE) IUIOCKHME YEPTEKU W3 PHUCYHKOB IPOCTHIX

00BEMHBIX (UTYp: BUI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHUS TEI
BpaIleHHs

6.11

6.12

6.13

6.14

W3BnekaTh, MHTEPHPETHPOBATH M MPEoOpa3oBBIBATh HH(POPMAIHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, MpPENCTaBICHHYIO Ha
yepTekax U pUCYHKax

[IpumensaTh reomeTpudeckue (GakThl A PEHICHUS CTEPEOMETPHUECKUX
3aja4, TMPeINoJaraliMX HECKOJIbKO IIaroB pPElIeHHs, €CIH YCIOBHA
MIPUMEHEHHS 3aJ1aHbl B SBHOH (popme

OmnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

BEIMONHATE EHCTBHUSA CIOXKEHHS BEKTOPOB, BBHIYMTAHHS BEKTOPOB H
YMHOXXCHHUSI BEKTOpa HA YHUCIO, OOBSCHATh, KAKUMH CBOWCTBAMU OHU
o0JIaaroT

6.15

6.16

6.17

6.18

6.19

6.20

IIpuMeHATH PaBUIIO NapAJICIICIIUIIENA [IPU CIIOKEHUU BEKTOPOB

OHepI/IpOBaTB HNOHATHUAMUA: JCKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BCKTOpPA, PAaBCHCTBO BCKTOPOB, KOOPpAMHATHI BCKTOPA,
yroJia MCXKIY  BCKTOpaMH, CKaJILIpHOC IMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BEKTOPLI

Haxonuts CYMMY BCKTOPOB U IPOU3BCACHUC BCKTOpPAa HA YHCJIO, YI'OJI
MCXKIY BEKTOpaMH, CKaJIAPHOC IMPOU3BCIACHUC, paCKIaJblBaTb BCKTOP II0
ABYM HCKOJUIMHCAPHBIM BCKTOPaAM

3amaBaTh IIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CUCTEME KOOpIUHAT
Pematp npocreiinne reoMmeTpuiyeckue 3aaun Ha IPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METO/a

PemraTe 3aJadyd Ha A0Ka3aTCJIbCTBO MATCMAaTHUYCCKHUX OTHOIICHUUA |
HAaXOXIACHUC T'COMETPUUCCKUX BCIWYHUH II0 06pa3uaM WK aJilrOpuTMaM,
IIPUMCHAA HN3BCCTHBIC MCTOABI IIpu pEeLIICHUN CTaHAAPTHBIX
MAaTeMaTHUYCCKUX 3aJa4



6.21

6.22

6.23

[IpumeHsaTh TpoOCTEilline MNPOrpaMMHBIE CPEICTBA M JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

[IpuBOIUTE MpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B HMPUPOJE U
JKU3HHM, PACIIO3HABATh MPOSABIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHATh NOSyYEHHBIC 3HAHKS HA MPAKTUKE: AHATU3UPOBATH PEAJIbHbIC
CUTYallUH U TPUMEHSTh U3YUEHHBIE IOHATHS B IIPOLECCE TOMCKA PEILICHHS
MaTeMaTHYeCKun  CcHOpPMYIMpPOBAaHHOW  MPOOJIEMBI,  MOJCIHPOBATH
peallbHBIE CHUTYyallMM Ha SI3bIKE I'€OMETPHUM, HUCCIIEI0BATH IMOCTPOCHHBIE
MO/IEJIY C UCTIOJIb30BaHUEM T€OMETPUYECKUX TOHATHUM U TEOPEM, anapara
anreOppl, pemiaTb MPAKTHYECKHE 3aJaud, CBSI3aHHBIE C HAXOXKIACHHUEM
F€OMETPUYECKUX BEIUYUH



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kox
7

7.1

7.2

7.3

7.4

7.5

7.6

IIpoBepsieMbIii 3JIeMEHT COAEPKAHUS

I'eomerpus

OCHOBHBIC TTOHSTHUS CTCPCOMCTPHUHU. Tqua, npsimasi, IIOCKOCTb, HMPOCTPAHCTBO.
ITonsiTHe 00 aKCHOMATHYECKOM IMOCTPOCHHUU CTCPCOMECTPHU: AKCHUOMBI CTCPECOMETPUU
" CJICACTBUA U3 HUX

B3auMHOe  pacnonokeHue OpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOLIUECH,
napajulesibHble M CKpelMBaroIuecs mpsMble. llapamienbHOCT, MOpSIMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajUlesibHbIE IMpsIMbIE B  IPOCTPAHCTBE,
MapajuIeNIbHOCTh TPEX MPSAMBIX, MAPAIIIETBHOCTh INPSIMOM M IUIOCKOCTH. YTIIBIC
COHAIIPABIICHHBIMU  CTOPOHAMH, YIOJd MEXAY MPAMBIMH B IPOCTPAHCTBE.
[TapayenbHOCTh MIIOCKOCTEN: NapaliesIbHbIE MJIOCKOCTH, CBOMCTBA MapalIeIbHBIX
miockocter. [lpocreitmme mpocTpaHCTBEHHBbIE (DUTYPHI HAa TUIOCKOCTH: TETPAdIp,
KyO, mapasuiesienumne1, NoCTPOeHUEe CeUeHU!

IlepneHAUKYIAPHOCTE MPSAMOM M IIJIOCKOCTH: IEPHNEHAUKYISAPHBIE IpsAMbIE B
IIPOCTPAHCTBE, IIPSMBIC NIAPAIIICIIbHBIC U IEPIEHAUKYIISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPHEHANKYJSIPHOCTH IIPSAMOM M TUIOCKOCTH, TEOPEMA O IIPSAMOM NEPIICHIUKYIIIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXKIY NPSMOM U INIOCKOCTBIO, ABYTPAHHBII
YTOJ1, IMHEWHBIN YroJI IBYIPaHHOIO yruia. [lepreHInKysip 1 HaKJIIOHHBIE: PaCCTOSTHUE
OT TOYKH JI0 IUTIOCKOCTH, PACCTOSHUE OT MPSAMOM 10 TUIOCKOCTH, IPOEKIHsI GUTYphI HA
IUIOCKOCTD. [IepreHIuKyIIpHOCTD INIOCKOCTEN: IPU3HAK IEPIEHANKYIIIPHOCTH IBYX
mIockocren. Teopema o TpEX nepneHIuKyIsipax

[loHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIDAaHHHKA, BBIIIYKJIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHoOrorpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, TPaHU U OCHOBAHMS IPU3MBI, MpsIMasi U HAKJIOHHAs MPU3MbI, OOKOBas U
[I0JIHAsl ITOBEPXHOCTH Npu3Mel. [lapannenenunen, npsAMOyrojabHbIN NapajuIeIeIuIe]
u ero cporicrsa. [lupamuaa: N-yroypHas nupamuaa, IpaHd U OCHOBAaHUE IUPAMMIBI,
OOKOBasi U TOJIHAS MMOBEPXHOCTb MHMPaMHJIbI, MPaBUIbHAS U yCeu€HHAs MHUpaMHJIA.
OnemMeHTbl Npu3Mbl W nUpaMuibl. [IpaBuiIbHbIE MHOTOIpDAaHHUKU: IOHSTHE
MIPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAS NpPU3Ma M NpaBWIbHAsA IHPAMHJA,
npaBUIbHAS TPEYTOJIbHAS MMMPAaMUAA M MPAaBUIBHBIA TeTpasap, Kyo. I[IpencraBnenue
O MpPaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Ip, AOJAEKa’Ap M HKocadapyrue CedeHus
IIPU3MBI U TUPAMUBI

CumMMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOUKHU, IPSAMOH, IIJIOCKOCTH.
OneMeHTbl CUMMETPUM B  MNHUpaMHUAAX, MNapajUlelienuneaax, MpaBUIbHBIX
MHOTOTpaHHHMKaX

Bbruncnenue 31€MEHTOB MHOTIOIpAaHHMKOB: pEOpa, numaroHanu, yrisl. [linomans
OOKOBOM IIOBEPXHOCTH M TMOJHONH IOBEPXHOCTH MPSMON NPU3MBI, IJIOLIAAb



7.7

OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPSAMOM Mpu3Mbl. [Lmomans 60xkoBOi
NOBEPXHOCTU M TIOBEPXHOCTH MPaBWJIBHOM NHpaMUibl, TEOpeMa O IUIOMIATU
yceuéHHoi nupamubl. [Tonstue 06 06béme. OObEM MUpaMu/Ibl, TPU3MBI

[TogoGHbIe Tema B mpocTpaHcTBe. COOTHOMICHHSI MEXK Y TIIONIAISIMH TIOBEPXHOCTEH,
00BEMaMHU TOJOOHBIX TEI

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3J1eMEHT COlePKAHUS
['eomeTrpus

[ununapuyeckas MOBEPXHOCTb, 00pa3yolIye HUINHAPUYECKOIN TOBEPXHOCTH, OCh
HHHHHHqueCKOﬁ IMOBCPXHOCTH. LII/IJII/IHI[pI OCHOBAHUA U 6OKOBa$I IMOBCPXHOCTD,
oOpa3yromas 1 0Ch, TUIOIab OOKOBOM U TIOJHOM TTOBEPXHOCTH

Konudeckass TOBEpXHOCTh, OOpa3yloIIHe KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOU MoBepXHOCTH. KOHyC: OCHOBaHUWE M BEPIIMHA, 00pa3yromias
1 OCb, ITOIIA1b OOKOBOM M TTOJIHOM MOBEPXHOCTH. Y CEUEHHBINA KOHYC: 00pa3yroiiue
U BBICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

Codepa u map: ueHTp, paauyc, AMaMeTp, TIOMaab NOBEPXHOCTH cdephl. Bzanmuoe
pacrioniokeHre cepbl M IMIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe, MIomaab
cepsl

N300pakeHue Tes BpallleH!s Ha IMII0CKOCTH. Pa3BépTka uimHApa U KOHyca
KomOuHammu Ten BpamieHuss U MHOTOTPAaHHMKOB. MHOTOTpaHHHMK, ONMMCAHHBIN
okoJ10 cdepsl, chepa, BMCaHHAS] B MHOTOTPAHHUK, WJIH TEJI0 BPAIICHUS

[Tonsitne 06 o0BEMe. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 00BEME
NpsSMOYTOJIBHOTO Mapajienenunena u ciaeactsus u3 He€. OO0BEM nmmmHApa,
KoHyca. O0BEM mapa u miouaas cheps

[Tomobupie Tema B  mpocTtpaHcTBe. (COOTHOIIGHHS MEXIY — IUIOIMIAIIMU
MOBEPXHOCTEH, 00bEMAaMHU MTOTOOHBIX TEN

Ceuenust nunuHApa (MapajielbHO M MEPHEHAUKYISPHO OCH), CEYEHHUsS KOHyca
(mapasuiebHOE OCHOBAHHIO U IPOXOAIIEE Yepe3 BEpIINHY), CEUCHUS 11apa

BGKTOp Ha IJIOCKOCTH M B IPOCTPAHCTBE. CnoxeHue U BBIYMTAHHUE BCKTOPOB.
VYMHOXkeHHEe BEeKTopa Ha uucio. Paznoxenue BekTopa no TpéM HEKOMIUIaHAPHBIM
BektopaM. [IpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
MPUMEHEHUEM TIPABUII ACHCTBUIA C BEKTOpaMHU

IIpssmoyronbHast cuctemMa KOOpPAMHAT B IpocTpaHcTBe. KoopAauHATHI BEKTOpA.
IIpocreiimye 3amaum B KOOpAMHATaX. Yroil Mexay Bekropamu. CkansipHoe
MIPOM3BE/IEHNE BEKTOPOB. BbIuKcieHne yrioB Mexay MPSMBIMH U IIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepsieMOro
TpedoBaHuUs

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3yJbTATaM O0CBOEHUSI
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CpeHero 001ero
o0pa3zoBaHust

Brnanenne Mertogamu J0Ka3aTeNbCTB, AITOPUTMAMH DPEIICHHS 33Jad;
yMeHue (OpMyIHpOBaTh U ONEPUPOBATh IOHATUAMHU: OIpE/ICICHNUE,
aKcroma, TeopeMa, CIIEJICTBHE, CBOWCTBO, MpPHU3HAK, JI0Ka3aTeIIbCTBO,
paBHOCHUIIBHBIC (HOPMYIUPOBKH; IPUMEHSTh UX; YMEHHE (HOPMYIUPOBATH
o0paTHOE M IPOTUBOINOJIOKHOE YTBEP)KIECHHE, MPUBOJIUTH MPUMEPHl U
KOHTPIIPUMEPHBI, HMCIIOJIB30BaTh MCETO/ MaTeMaTU4YeCKOU WHAYKIHU,
NPOBOJUTh JOKa3aTeNbHbIC PACCYXJICHUS TMPH PEIICHHH 3a/ad,
OLICHUBATh  JIOTUYECKYI0  IPAaBUIBHOCTb  PACCYXKACHUM; YMEHHE
OIIEPHPOBATH TOHSATUSIMH: MHOXKECTBO, TOJMHOXKECTBO, OTEpaIMd HaJ
MHOKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
armapar JJisi OUCAHUS PEaTbHBIX IPOIIECCOB U SBJICHUHN U MPH PEIICHUN
3aa4, B TOM UHCIE W3 JPYruX Yy4YeOHBIX TMPEIMETOB; YMEHHE
OTIEpUPOBAThH MOHATUAMHU: Tpad, CBI3HBIN Tpad, AepeBo, UK, rpad Ha
IJIOCKOCTHU, YMCHUC 3aJaBaTb W OIHCLIBATH Fpa(l)bl Pa3sIMIHbIMU

crocobamu; UCIOJIb30BaTh rpadbl MpU PEeLIeHUH 3aa4

YMeHue onepupoBaTh NOHITUAMU: HATYypajIbHOE YHCIIO, LIEJIOE€ YHUCIIO,
CTENEHb C LIETBIM I0Ka3aTesleM, KOPEHb HAaTypaJIbHOM CTENEHH, CTENEHb
C palMOHAIbHBIM  TMOKa3aTeleM, CTeNeHb C  JCHCTBUTEIbHBIM
nmokasartenemM, Jorapudm dHcIa, CHHYC, KOCHHYC W TaHTEHC
IIPOM3BOJIBHOTO YHUCJA, OCTATOK IO MOJIYJIO, palMOHAIbHOE YHCIIO,
UPpPALMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypaJbHBIX,  LEJbIX,
paloHaNbHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE HCIOIb30BaTh
NPU3HAKKA JICIMMOCTH, HaUMEHBIIUI OOINMI JeIuTeNh U HauMEHbIIee
oOuiee KpaTHOE, adroput™ EBKina npu pelieHuu 3a1ady; 3HaKOMCTBO C
pa3NUYHBIMM ~ TO3WLUOHHBIMH  CHUCTEMaMM  CUMCICHHUS; yMEHHUE
BBINIOJIHATh BBIUMCJIEHHE 3HAUYE€HUN W MpeoOpa3oBaHUs BBIPAKEHUH CO
CTeNeHsIMH U JorapupmMamu, npeoOpa3zoBaHUs IPOOHO-pAIIOHATBHBIX

BBIpa)KCHHfI; YMCHHC OIICPHUPOBATL IMOHATHAMMU: ITOCICAOBATCIBbHOCTD,



apudmeTHyecKas Iporpeccusi, reoMeTpuyeckast porpeccusi, 0eCKOHEeUHO
yObIBaroIasi ~ reoMeTpuuecKass  Iporpeccus;  yMEHHE  3aJaBaTh
MIOCJIEIOBATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OpMYIT;
YMEHHE ONEepUpPOBaTh MOHATHAMM: KOMIUIEKCHOE YHUCIIO, CONMpPSKEHHbIE
KOMIUIEKCHBIE YUCIIa, MOJYJIb U apIyMEHT KOMILJIEKCHOTO 4Hcia, hopma
3allUCH KOMIUIEKCHBIX 4Hcell (reoMeTpuuecKasi, TPUrOHOMETpHUEeCKas 1
anrebpanveckas); yMETh MPOU3BOAUTH apuMeTHyecKkue IACUCTBHS C
KOMIUIEKCHBIMU ~ YMCJIAaMM; TPUBOJUTH IPUMEPHl  HCIIOJIb30BaHMUS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHAMHU: MaTpuua 2x2 m 3x3,

OMpCACIIMNTECIIb MATPHUILIBI, FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPECACIIUTEIIA

YMeHne omnepupoBaTh MOHATUSMU: PallMOHAIbHBIE, UPPALMOHAIIBHEIE,
noKas3aTesbHble, CTEIEHHbIE, JIorapu(MUYecKre, TPUrOHOMETPUUYECKHIE
YpaBHEHHS U HEpPaBEHCTBA, HUX CHUCTEMbl; YMEHHE ONEepHUpPOBAThH
MNOHSATHSMH: TOXKIECTBO, TOXIECTBEHHOE NMpeoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHHWH M HEPABEHCTB, PaBHOCWIBHOCTb
YpaBHEHUH, HEPaBEHCTB U CUCTEM; YMEHHE pellaTh ypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbl C TMOMOIIBIO DPA3IUYHBIX MPUEMOB; pellaTh
YpaBHEHHUs, HEPAaBEHCTBA U CHCTEMBbl C IapaMETPOM; IPUMEHSTH
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMbI JJIs PELICHUS MaTeMaTHYEeCKUX

3aav 1 3a/ja4 U3 pas3InIHbIX obOmacreit HAayYKH U pCaHLHOﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIUS, UYETHOCTh (YHKIIHH,
HNEPUOUYHOCTh (YHKIMU, OIPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
¢byHKLIMYU, SKCTpeMyM (DyHKIMH, HauOoJbIllee U HAaUMEHbIIee 3HAYCHUs
(GyHKIIMM Ha IPOMEXKYTKE, HeTpepbIBHAs (DYHKIIMS, aCUMITOTHI Tpaduka
¢byHKLMY, TIepBas U BTOpas NPOU3BOJHAS (DYHKIMH, T€OMETPHUUECKUI U
buznyecKkuit CMBICT TPOU3BOAHON, TNEepBOOOpasHasi, ONpeAenEHHBIN
MHTETpal; YMEHUE HAXOAWTh ACHMOTOTHI Tpaduka (YHKIMH; yMEHHE
BBIUHCIIATh INPOU3BOJHBIE CYMMBI, IIPOU3BEIEHHUS, YaCTHOIO W
KOMIIO3UIIUHN (DYHKIMI, HAXOIUTh YpaBHEHHE KacaTelIbHOW K rpaduKy
GyHKIIMM; YMEHUE HaXOJWUTh MPOU3BOJHBIE AJIEMEHTAapHBIX (DYHKUHUMH;
YMEHHE HCIONb30BaTh IMPOU3BOJHYIO Ul HCCIeloBaHUS (QyHKIUH,
HaXOJUTh HaumOONbIIME W HAMMEHbIINME 3HaueHUs (PYHKUUI; CTPOUTH
rpadMKd MHOTOYJICHOB C MCIIOJIb30BAHUEM arlapara MaTeMaTHUYECKOTo
aHaJIN3a; NPHUMEHATH IMPOM3BOAHYIO MUl HAaXOXKICHWS HAWIYy4IIEro
pelIeHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKUX H

bU3HYeCcKuX 3aa4ax; HaXOAUTh TUIOMATU U 00bEMBI (PUTYP C TTOMOIITBIO




HUHTCIrpaja;, MPUBOJAUTE NPUMEPLI MATCMATHYCCKOIO MOJACIHNPOBAHUA C

MOMOIIbI0 Tu(depeHITnaATbHBIX YpaBHECHUI

YMeHue omnepupoBaTh HNOHATUAMU: Trpapuk (yHKUMH, oOpaTHas
GyHKIMA, KoMno3uuus (yHKUUH, JUHEHHass (QyHKuMs, KBaapaTHYHas
byHKLu, panuoHaIbHast byHKIMA, CTEIeHHas byHKIMA,
TPUTOHOMETpUYECKHE (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUECKUE
GbyHKIMHM, TIOKazaTelbHas U Jorapudmuueckas (QyHKIIUH; YMEHHE
CTpOUTh Tpapuku U3y4eHHBIX (YHKUUN, BBIIOJIHATH MPEOOpa3OBaHMS
rpaduKkoB QpyHKINHA, HCIIOIB30BATh I'paUKH JUIsl U3yUEHUS TPOLIECCOB U
3aBUCUMOCTEH, NP PELICHUH 3aJad U3 APYTHX Y4EOHBIX MPEIMETOB H
3ajjay U3 peaslbHOM JKM3HU; BhIpaXaTb (OpPMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; UCTIOJIB30BAaTh CBOMCTBA M TpaduKu QYHKIIHHA 1715 pelIeHUs
YPaBHEHMI, HEpPaBEHCTB M 3aJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJAMHATHOM IUIOCKOCTH MHOKECTBA PELLIEHUN YPaBHEHU, HEPABEHCTB

U UX CUCTEM

YMeHHne pemarh TEKCTOBBIE 33/J1aud Pa3HbIX THUMOB (B TOM 4HCJIE Ha
MPOLIEHTHI, IOJIM U YacTH, Ha JBUKECHHE, PadOTy, CTOMMOCTh TOBAPOB H
YCIIyT, HAJIOTH, 33/1a4u U3 00JIaCTH yNpaBJICHUsS! JINYHBIMU U CEMEHHBIMU
(dbuHAHCAMH); COCTaBISATh BBIPAKEHUS, YpPaBHEHHs, HEPABEHCTBA U MX
CUCTEMBI IO YCIIOBHUIO 3aJ[aud, MCCIEAOBATh IOJYYEHHOE pEIIEHUE U
OIICHMBATh IMPABJIOINOJIOOHOCTh PE3YJIBTATOB; YMEHHE MOJIEIHPOBATH
pealibHble CUTYyallUd Ha SI3bIK€ MAaTeMAaTHUKH;, COCTABJIATH BBIPAXKEHUS,
YpaBHEHHUsl, HEPABEHCTBA M HX CHUCTEMbl [0 YCJIOBHUIO 3aJlayH,
UCCJIEIOBaTh IOCTPOCHHBIE MOJENHU C MCIOJIb30BAaHUEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOJTYYECHHBINH PE3yIbTaT

YMeHue oneprupoBaTh MOHATUSAMU: CpeaHee apuMeTHnIecKoe, MeIuaHa,
HauOoJIbIlIee M HAUMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHs, CTAHIaPTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHHUE W3BIIEKATh, HHTEPIIPETUPOBATH
nH(popMaIrio, TPEACTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTPa)KaIoIIYI0 CBOKMCTBA peajbHbIX MTPOLIECCOB U SIBICHUI; MPEICTABIATD
uHDOpMaIIMI0O ¢ TIOMOIIBIO TaONWII W JAWarpaMM; HCCJIEI0BaTh
CTAaTHCTUYECKUE JaHHBIC, B TOM YHUCIIE C MPUMEHEHHEM TpadUIecKuX
METO/IOB M DJICKTPOHHBIX CPEJICTB; Tpa(MueCKH UCCIIeT0BATh COBMECTHBIC
HAOMIO/IEHUSI C TOMOINBI0 JWarpaMM pacCeMBaHUS W JIMHEHHOM

perpeccuu



YMeHue onepupoBarh IOHATHAMM: CIIY4alHBIM ONBIT U CIy4anHOE
COOBITHE, BEPOATHOCTh CIIy4alHOTO COOBITUS; YMEHHUE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TIpaUuecKUX METOJOB; MPUMEHSThH
bopMysIbl CIOXKEHUS U YMHOXKEHHUS BEpOSITHOCTEH, (popMyily MmomHOU
BEpOATHOCTH, (hopmyny beprymnu, koMOMHaTOpHbBIE GAKTHI U POPMYJIBL;
OLIEHUBAaTh BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
NOHATUAMM: CllydaliHas BEJIMYMHA, pACHpPEICIICHUE BEPOSITHOCTEM,
MaTEMaTHYECKOE OXXHUAAHWE, NUCIEPCHs W CTaHAAPTHOE OTKIOHCHHE
CIlyuallHOM BEJIMYMHBI, (YHKIMM pACIpelesieHus] M IUIOTHOCTH
PaBHOMEPHOI0, IOKa3aTeIbHOIO W HOPMAJIBHOIO PACIpEAEICHUI;
YMEHHE HCIIOJIb30BATh CBOMCTBA M3YUYEHHBIX PpAaCIpeneeHUN i
peleHus 3a7ady; 3HAKOMCTBO C MOHATHAMM: 3aKOH OOJBIIMX YHUCEl,
METOABI BBIOOPOYHBIX HCCIEIOBAHUN; YMEHUE MPUBOJIUTH HPUMEPHI
IPOSIBJIEHUS] 3aKOHA OOJBIIMX YHCEN B NMPHUPOJIHBIX U OOLIECTBEHHBIX
SBJICHUSX; YMEHUE ONIEPUPOBATDH MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHUCIO COYETaHUHM, YUCIO IepecTaHOBOK; OMHOM HbloTOHa; ymeHHe
NPUMEHITh KOMOWHATOPHBIE (DAaKThI U PACCYKICHHS JJISl PEIICHUS 3a/1a4;
OLICHUBATH BEPOSITHOCTH  pPEaJbHBIX  COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH NOJYYCHHBIN PE3YJIbTAT

YMeHHe onepupoBaTh IOHATUAMM: TOUYKA, IMpsiMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JyY, BEJIWYMHA yIjia, IUJIOCKUH yroi,
JBYI'PAaHHBIA yroJI, TPEXTPaHHBIM YroJl, CKPEIIMBAIOLIUECS IpSIMBIE,
MapauIeIbHOCTh U NMEPHNEHAUKYIISIPHOCTD MPSMBIX U INIOCKOCTEH, Yroi
MEXIYy HPSAMBIMH, YIOJI MEXAY IPSAMON M IUIOCKOCTBIO, YIOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSIHUE MEKY INIOCKOCTAMM; YMEHHE MCIO0Jb30BaTh IIPH
peLIeHUH 33a4y U3y4eHHbIe (PAKTHI U TEOPEMBbl IUNIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHUpPA; CTPOMTH
MaTEMaTUYECKUE MOJEIN C IOMOINBIO TI'€OMETPUYECKUX IOHATHH MU

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aa4Yn

10

YMeHue onepupoBaTh MOHATHAMU: IUIOMATL QUTYpPHI, 00BEM (GUTYDHI,
MHOTOTPaHHHK, TPABWIBHBII MHOTOTPAHHUK, CEYCHUE MHOTOIPaHHHKA,
KyO, Tapajienenuen, Mpu3Ma, Nupamunaa, (urypa u IMOBEPXHOCTH
BpallleHHs, MWINHAP, KOHYC, map, cdepa, miomanb cepsl, TUIOmaib
MOBEPXHOCTH MHPAMUIBI, MPU3MBI, KOHYyca, IHIWHIpPA, 00bEM Kyoa,

MPSMOYTOJIBHOTO TapajijieenuIieia, MUpamMubl, MPU3Mbl, HWIAHJPA,




KOHYyca, Illapa, pa3BEpPTKa IOBEPXHOCTH, CEUEHUS KOHyca M LIIMHIpA,
[apajuleJIbHBIE OCH WM OCHOBAHMIO, CEYECHHE Ilapa, IUIOCKOCTD,
Kacatomasicss chepbl, IMIMHAPA, KOHYCa; YMEHHME CTPOUTH CeueHHe
MHOT'OTpaHHMKA, N300pakaTh MHOTOTPAHHUKHU, (UTYPBl U TIOBEPXHOCTH
BpallleHUs1, UX CEUYEHHUS, B TOM YHCJIE C TIOMOILBIO ANEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHATh CBOMCTBAa T€OMETPUUYECKUX (PUTYpP, CAMOCTOSATENIBHO
(bopMyIHpOBaTH ONpEACTICHNS H3y4aeMbIX (PUTyp, BBIIABUTATH THIIOTE3BI
0 CBOMCTBax M NMpHU3HAKaX reOMETPUYECKUX (PUryp, 0OOCHOBBIBATH MM
ONpoBepraTh MX; yMEHHE MPOBOAMTH Kiaccudukauuioo Guryp 1mo
pa3IMYHbIM IPHU3HAKAM, BBINOJHATH HEOOXOAMMBIE JOMOJHHUTEIbHbIE

HOCTPOCHHUSI

11

12

13

YMeHue onepupoBaTh IMOHSATHSIMHU: JIBIDKCHHE B IPOCTPAHCTBE,
napauiebHbIA MEPEHOC, CHMMETpPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHHe MOAO0OUS, TIOA00HBIE (QUIYpBl; YMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (HUTYpHI, B TOM YHUCIE B MPHPOIE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh I'COMETPHUCCKHE OTHOIICHUS
NPH PEIICHUHN 33]1a4; HAXOAUTh TEOMETPUYUCCKHE BETMYMHBI (JJTHHA, YTOJI,
TUIOMIA (b, 00BEM) MPH PEIICHUH 33124 U3 APYTHX YUEOHBIX MPEAMETOB U
U3 peaJbHOW JKU3HU, YMEHHE BBIYHCIATH T'€OMETPUYCCKUE BEIUYMHBI
(mHa, yrom, miomiaas, o0bEM, IUIOMIAAb MOBEPXHOCTH), HCIIONB3YS
u3y4deHHble (POPMYIIBI U METOMBI, B TOM YHCIIE: IUIONIA/b MTOBEPXHOCTH
MUPaMUJIBI, TIPU3MBI, KOHYCa, MWIMHIPA, TUIOMAas chepbl; 00bEM Kyoa,
OPSMOYTOJIBHOTO  TTapajlyiesIeie/la, MUPaMHUJIbI, MPU3MbI, IHIHHIPA,

KOHYCa, 111apa; yMEHUE HaXOUTh OTHOIIEHHE 00bEMOB OAOOHBIX (pUryp

VYMeHnue onepupoBaTh NOHATUSAMU: NIPAMOYTOJIbHASI CUCTEMA KOOpMHAT,
BEKTOP, KOOpAMHATBI TOYKH, KOOPAMHATBl BEKTOPA, CyMMa BEKTOPOB,
NPOM3BEICHNE BEKTOpAa Ha YHWCIIO, PA3JIOKEHHE BEKTOpa Mo 0Oaswucy,
CKaJIsIPHOE IPOU3BEICHHE, BEKTOPHOE IIPOU3BEACHHE, YIOJl MEXKIY
BEKTOPAMM; YMEHHUE MCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIN METOA
JUIsL pelieHHs TeOMETPUYECKHX 3aJad M 3aJad APYTUx Yy4eOHBIX

IIPEAMETOB

YMenue BBI6I/IpaTB MOAXOASAIIMH METOH  JIJIs peliCHud 3aaavu,
IMOHMMAaHHUEC 3HAYUMOCTH MATEMATUKKW B HU3YYCHUU IIPUPOJHBIX H
06H.ICCTBCHHLIX nmponeccoB H" }IBHGHI/II>'I; YMCHHUEC  PACIIO3HABATH

IMMPOSBJICHUEC 3aKOHOB MAaTCMATUKH B HUCKYCCTBC, YMCHHUC IPUBOIWUTH



IIPUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCUHMCKOM U MHPOBOU

MaTeMaTU4YECKON HAyKH



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMBbBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHMS
1 Yucia v BEIYUCICHHS
1.1 Hatypanbhsle u nienbie yncia. [lpu3Haku AeTMMOCTH HENbIX YHCE
12 Pammonanbueie  yucna. OOBIKHOBEHHBIE W JECSATUYHBIE ApOOHM, TPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOTUYECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypaJIbHOM cTerneHu. JlefcTBrs ¢ apudMeTHIecKuMu
' KOPHSIMH HaTypaJlbHOU CTENEHU
14 Crenenp ¢ uenbiM mokasatesneM. CTemeHb C pPalUMOHAIBHBIM II0Ka3aTesIeM.
' CBoiicTBa cTENEHU
15 CuHyc, KOCHMHYC WM TaHIEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHI'€HC YMCIIOBOIO apryMeHTa
1.6 Jlorapudwm yucna. /lecaTnunbie 1 HaTypabHBIC JOTapUPMbI
JeiicTBuTenpHble 4yncna. ApupMETHYECKHE ONepanuu ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamMu. [IpuOnkEHHBIE BBIYKMCICHMS, NpaBWIIa OKPYIJIEHUS, MNPUKHIKA U
OLICHKA PE3yJIbTaTa BIYUCICHUI
1.8 [IpeobOpazoBanme BeIpaKeHUH
1.9 KommnuiexcHbie unca
2 VpaBHEHUs ¥ HEPABEHCTBA
2.1 Lenble u 1poOHO-paIIOHANIbHBIE YPAaBHEHUS
2.2 HppannonanbHbele ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHUS
24 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKUE YPAaBHEHHS
2.5 Lenble u 1poOHO-paOHAIbHBIE HEPAaBEHCTBA
2.6 HppanuroHanbHbIe HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOorapuMUUECKIE HEPABCHCTBA
2.8 TpuronomeTpruyeckue HepaBEeHCTBA
2.9 CucremMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 VYpaBHeHUsI, HEpaBEHCTBAa U CUCTEMBI C TTapaMeTpaMHu
2.11 Marpuiia cucTeMbl JHHEHHBIX ypaBHEHHH. OTpeeTnTeNh MaTPULIBI
3 OyHKIUH U TpaPUKH



OynHK1us, crnocoosl 3amanus ¢ynkuuu. I'paduk ¢ysxnuu. B3aumuo obpatHbie

3 bynkiun. Yétaeie u Heu€THbIe pyHkuuu. [leproanueckue GyHkunm
OOnactp ompeneneHus: U MHOXECTBO 3HaueHWil ¢(ynkmuu. Hymmn ¢yHkuum.
32 [IpomexxyTkn  3HaKomocTosHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKLIMH.
' MaxkcumyMbl 1 MUHUMYMbl QyHKUuU. HambGonbliee W HavMeHblIee 3HaUYE€HUE
(GYHKINY HAa IPOMEKYTKE
33 Crenennas ¢GyHKIMS C HATYpaJIbHBIM M IEIBIM TOoKaszareneM. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHs N-0i cTeneHu
3.4 TpuronomeTrpruyeckue QyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [oka3zarenbHas u norapudmMudeckas QyHKIMU, X CBOHCTBA U TPaPUKH
36 Touku paspbiBa. AcumnroTsl rpaduxoB ¢yHkuuid. CBoiicTBa (QyHKIH,
' HETIPEPHIBHBIX Ha OTPE3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a0aHU IOCIEN0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpruueckas mporpeccur. @opmyiia CI0KHBIX MPOLEHTOB
4 Hauana matemaTn4eckoro aHaiamsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (YHKIIUN
[IpumeneHnre mNpPOM3BOMHOM K HCCIENOBAaHUIO (YHKIHMHA Ha MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxoxnenne HanOobIero 1 HAMMEHBIIIETo 3HaUYeHUs QyHKIIMK Ha
OTpe3Ke
4.3 [lepBooOpasnas. MHTETpan
3) MHosxecTBa U JIOTUKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposSTHOCTE U cTaTUCTHKA
6.1 OmnucarenpHasi CTATHCTHKA
6.2 BepositHocTh
6.3 Kom6unaropuka
7 T'eomerpust
7.1 @urypsl Ha II0CKOCTH
7.2 [Tpsimble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTOrpaHHUKN
7.4 Tena v MOBEPXHOCTH BpalICHUS
7.5 Koopaunats! u BEeKTOPHI



YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YYHEHUKA

* Maremaruka: anreOpa v Hadajga MaTeMaTHIECKOTO aHAIN3a, TEOMETPHS.
Anrebpa u Hauana matematudeckoro ananusa. 10-11 kmacc. Anumos 11LA.,
Konsrun FO.M., TkaueBa M.B. u np. AkunonepHoe oomectBo «31aTenbeTBo
«IIpocBemienne»

* Maremaruka: anredpa U Hayajga MaTEMaTHYECKOr0 aHaJIN3a, FTEOMETPHUSL.
I'eomerpus. 10-11 kmacc. Atanacsn JI.C., byty3oB B.®., Kagomues C.b. u ap.
AxnmonepHoe obmectBo «M3aatenscTBo «lIpocBenienne»

e H}popMalMOHHO-METOIUYECKOE MMUCHMO 00 0COOEHHOCTSIX
npenoiaBanus yueoHoro npeamera «Maremarukay» B 2025/2026
yaeOHOM roxy https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

e MeToanueckne peKOMEHIANHU TI0 CO3TAHMIO KIaCCOB
TEXHOJIOTMYECKOTO ¥ €CTECTBEHHO-HAy4YHOT0 PO UIel 1 KJIaccoB ¢
yriyOJIeHHBIM U3yUYeHUEeM MaTeMaTUKH, (GU3UKH, XUMUHU, OUOJIOTUH B
0011e00pa30BaTeIbHBIX OPraHU3aNMIX C HCTIOJIb30BAHHEM
UHQPACTPYKTYPHI, CO3/1aHHOM B paMKax HAIIMOHAIBHOTO POEKTa
«O0pazoBanue» (KBantopuymsl, IT-ky0sl, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.p
df

® C60pHI/IK TUITOBBIX SaﬂaHI/Iﬁ I TCKYIICTO OICHHUBAHUA 110 yqe6HI>IM
npeameram «Marematukay u «MHpopmatukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij_matematika_informatika 2024.p
df

® MGTOIII/I‘IGCKI/IG PCKOMCHIOAIUU. CHeHapI/II/I KOMIIJIICKTOB yLIe6HBIX
3a/laHU-KOHTEKCTHBIX 33]1a4 K yueOHOMY Kypcy «BeposiTHOCTb U
cratuctukay. 7 kiaacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost_i_statistika komplekty ucheb
nyh zadanij 2024.pdf

e Meroauueckue pekoMeHaanuu. CucteMa OleHKH JOCTUKECHUIN
IJIAaHUPYEMBIX MPEAMETHBIX PE3YyJIbTaTOB OCBOCHHS YU€OHOTO MpeameTa
«Marematukay. 10-11 kmaccsr (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/so_soo _matematika 2024.pdf




HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

® «Mos mkona» https://academy-content.apkpro.ru/




