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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpaBIEHHOCTH W MPEIMETOB T'YMAHUTAPHOI'O LHUKIIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POPMHUpPYyEMOe MPU H3yUEHUU 00YyUIarOIIMMHUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPH PELLICHUU T€OMETPUYECKHX 3a/1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPrarb T'MIIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCA IpHU
pELICHUH 334 €CTECTBEHHO-HAYYHOIO LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAJIbHBIX CIIOCOOHOCTEN 00yUarOIUXCcs IPU U3YYEHUN
reOMETpUU uYepe3 OOecreueHue BO3MOXKHOCTU NPUOOPETEHHS M HCIOJb30BaHUs
0osee TIIyOOKHX T€OMETPUYECKUX 3HAHUM U JEHCTBUM, CIEIU(PUYHBIX TEOMETPUH,
¥ HEOOXOAUMBIX JIs1 YCHENTHOTO Npo(heCCHOHATBHOTO 00pa30BaHus, CBSI3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHbIMM 3aJauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dopMUpOBaHHE TMPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BOKHEHIIUX MATEMATHYECKUX MOJENSIX, MO3BOJIIIOLNIMX ONMUCHIBATH M H3Yy4daTh
pa3HbIE SABJICHUS OKPY KAKOLIEro MUPa, 3HAHUE MOHATUIHOIO aIlapara Mo pasaeiry
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

dbopMHpOBaHHE  yYMEHUS ~ BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX UM HMX OCHOBHBIMM CBOWCTBAaMH, 3HAaHHE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJIapPTHBIE CIIOCOOBI pELICHU 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B PEaTbHOM
MUpE MHOTOTPAaHHUKM M TeJa BpalleHUs, KOHCTPYUPOBATH T'€OMETPUYECKHE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAaHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBE/ICHUHN PACCYKICHUN;

dbopMupoBaHHE YMEHHS BIAJETh METOJAMHU JI0Ka3aTEeIbCTB M aJTOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHATh, TPOBOJUTH JOKA3aTEJIbHbIE PACCYKICHHUS B XO/1€
pELICHUs] CTEPEOMETPUUYECKHX 3a7a4 M 337ad C IMPAKTHYECKUM COACPKAHUEM,
(opMUpOBaHHME TMPEICTAaBICHUs O HEOOXOIUMOCTH  JOKAa3aTeNbCTB  IpHU
00OCHOBaHMHU MaTEMATUUYECKUX YTBEPKJIECHUI U POJIM aKCUOMAaTUKHU B IIPOBEICHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJaroIIMXcsl, TTO3HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPHUU;

dbopmupoBaHrue (PYHKIIMOHAILHONW TPAMOTHOCTH, PEIEBAHTHOM T€OMETPUH:
YMEHHUSI paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYALMSIX W MPU U3YYEHUU JPYIHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCHUMOCTEH U  3aKOHOMEpPHOCTEH,
MOJEIUPOBAHUSI PEANBHBIX CUTyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIIEH,
MHTEPIIPETALNH MOJYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpusp» B
10-11 «maccax sBusroTcs: «lIpsMble W TUIOCKOCTH B TPOCTPAHCTBEY,
«Mmuororpannukn», «Tema BpameHus», «BekToppl W  KOOpAWHATHI B
IIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSIMIY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIIEHHOM ypoBHE 00yueHus B 10—
11 knaccax, OTHOCHTCS KO BCEM COJEpKAaTEIbHBIM JUHHUSAM Y4eOHOro Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenenserci He TOJBbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOyuenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yiibTaTaM ocBoeHus DepepanbHoil paboueit
POrpamMMbl, paclpeleiaEHHbIM IO TofaM OOyYeHHs, CTPYKTYpPHPOBAHO TAaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCAM 00yYaroluecs
oOpamaiuch HEOJAHOKPAaTHO. TO TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHAMU U HABBIKAMU ITOCJIEI0BATEIBHO U MOCTYATENBHO, C
cOOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOILYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00Yy4YalOIUXCsl, pacliupss U yriayOosis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon k M3y4eHUIO TEOMETPUH HA YTIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus s guddepeHnuanuu  00ydeHHsS, TOCTPOCHHS
WHIUBUIYAIbHBIX 00pa30BaTeNIbHBIX MPOTpaMM, OOECHeuuTh YIIIyOJIEHHOE
M3Y4YEHHUE TEOMETPUH KaK COCTaBIIAAOIIEH yueOHoro mpeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YyUYEHUS MAaTeMaTHKU C
y4€ToM BBIOOpa Oynymiel mpodeccuu, oOecrednBasi MPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaILHBIM 00Pa30BaHUEM.

Ha wusyuenue ydeObHOro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CICICTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble W CKpelIMBaroImuecs mnpsmele. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, IAPAIIIEIBHOCTD IIPAMOU
u 1ockoctd. [lapamienbHOe M UEHTpaJbHOE MPOEKTUPOBAHUE, U300pAKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajJIENbHOTO MpoeKTUpoBaHUs. M300pakeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYyphl HA IUIOCKOCTH: TETpaj’Ap, Mapajulesienunen,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MApAJUIEIbHBIE W IEPIEHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM M IUIOCKOCTH, TEOopeMa O IIPsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpToroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIspHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o0 TpEx
MEPIICHIUKYJISIPaX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOIO yruya. TpEXrpaHHbIi U MHOTOI'PaHHBIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOMCTBA IUNIOCKUX U ABYTPAHHBIX
YIUIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB ¥ CHHYCOB I TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJHAsE TOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MapauIesIeUIIE] U ero cBocTBa. Kparuanmme
IyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas
teopeMma [Iudaropa. [Iupamuna: N-yronbHasi nupamMujia, NpaBuIbHas U yCeUEHHAs
nupamusibl. CBolicTBa péOep U OOKOBBIX TpaHEH MNPaBUIBLHON MHPAMUJBI.
[IpaBriibHBIE MHOTOIDAHHUKM: NPABUJIbHAs NpPHU3Ma W IIPaBWIbHAsA INHPAMHUAA,



IpaBUIbHAS TPEYTOJbHAS MUPAMU/JIA U PAaBUIIBHBIN TeTpasap, kKyO. IlpencraBnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB: pE&Opa, auaroHaiu, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHON MUPAMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX NPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
IloHATHEe KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpPOU3BEIIECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass ITOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpa3ymoImue TMoBepXHOCTeW. Tema BpaiieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxxenue cepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPaMHUIbl 1 KoHyca. O0BEM I1apa U mapoBOTro
CerMEeHTa.

KoMOuHanuu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BnmcanHas B
MUINHAP, ONHMCAaHHas okojio mwinHapa. [lepeceuenme cdepsl uW mIapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh ChEephl U €€ JacTew.
[Tonobue B mpoctpanctBe. OTHOIIEHHWE OOBEMOB, IUIOMIA/IEH IMOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAlICHUA: CEYCHUS LUIIMHIpA
(mapaJuienbHO M MEPNEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUYEHUI: METOJ| CIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYILEH IUTOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. KoopaunaTel BekTopa. PasnoikeHne BeKTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELLICHUN N'€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUalOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOro 0OIECTBA, MPEACTABIEHUE O MATEMATUYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMeHHue
B3aMMO/JICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MAaTeMaTUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUICKON MaTEMaTHUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH pOCCHUUCKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTUYECKOTO IMOBEICHHS, CBSI3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJIeHUN, BOCIPUUMUYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3fInyHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

chOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MAaTeMAaTHUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3uuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TpPYAOJIIOOMs, HHTEpeC K
paznmuyHbiM  cepaMm  MPOPECCUOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt U peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oOBaHUIO |



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-?KOHOMUYECKHX IPOIIECCOB HA COCTOSHUE MPHUPOTHON U COIHATILHOMN
Cpelbl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0JieM, OpUeHTAIUS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JJIs pelmieHUs 3amad B 00yacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJISI OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHIECKOU
HAyKHU Kak cepbl 4UeTOBEYECKOM IeATeTbHOCTH, STANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYpO# KaK CPEJACTBOM MMO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTITIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapPAKTEPU30BATH CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATWUWA, OTHOIICHUN MEXJy MOHATUSAMH, (PopMyITUpOBaThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBAHUS JiJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH W  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIIATh MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IIPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTECPUH JIS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JIOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHHUIN
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BHIBOJIBI;

BBEIOWpATh CMOCO0 pemeHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HAMOO0JIee TOAXOSAIINNA ¢ YUETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBATH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBbEKTaMH, SIBICHUSIMU, IPOIIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3IUIHBIX BUOB U (JOPM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIC JeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha TOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jM4Me€ W CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.



PerynsiTuBHbIe YHHBepCcAJbHbIE Y4eOHbIe JelcTBUS

Camoopranuzanms:

COCTaBIISATH ILJIaH, AITOPUTM PEICHUsS 3a/1aul, BIOUPATh CIIOCOO pElIECHUs ¢
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTENBHBIX MPOILECCOB, UX PE3YyJIbTaTOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTUYECKOM 3a/1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCHTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JIOCTUKEHUS WM HEJOCTUXKEHUS PE3YIbTAaTOB JIEATCIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMAaTh M MCIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaJIbHOM
paboThl mpu pemeHur Y4YeOHBIX 3aJad, NPUHUMATh II€Jb COBMECTHOU
JEATEIIbHOCTH, TUIAHUPOBATh OPTraHU3allUI0 COBMECTHOUW pabOoThl, paclpenessiTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3ybTaT paboThl, 0000111aThH
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE ITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 00mui TPOAYKT TIO KpUTEPHUSAM, CHOPMYJIUPOBAHHBIM  yYaCTHHUKAMU
B3aUMOJCHUCTBU.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oGyyaronuiicss HayquTcs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMHU TMOHSATUSMH CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUIA;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEIICHUU
TFeOMETPUUYECKUX 3a/1a4;

e KIAacCHU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE;

e CBOOOJAHO ONEpPUPOBATH MOHATUSAMHU, CBSI3AHHBIMM C yrjamMud B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOUA H
IUIOCKOCTBIO;



e CBOOOJHO ONEPUPOBATH MOHIATUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMHU;

e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (TIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaCCU(QUIUMPOBATH  MHOTOTPAHHWKH, BBIOMpass  OCHOBaHWUS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH NOHATUSAMHU, CBSI3AHHBIMU C  CE€YEHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINOJHATH napajiesibHOE, LEHTPAILHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKE (UTYP HA TUIOCKOCTh, BHIMOIHATH U300pakeHus puryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYECHHS]I MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOIHITH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
MMpaMKJia), TCOMETPUUECKUX TEJ C MPUMEHEHHEM (HOpMYII;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCbh M IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH MOHSATHSAMH, COOTBETCTBYIOLIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ] BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXO0KJEHUE FEOMETPUYECKUX BEJIMYNH, IPUMEHSS N3BECTHBIE METO/IbI IIPH
pElIeHUHM MaTEeMaTUYeCKHX 3a/Jad IOBBIIIEHHOIO W BBICOKOIO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpEeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HAa TNPaAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CHUTyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, peliarb MPaKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHSI TEXHOJIOTHl.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUPOBATh MOHATUAMHU, CBSI3aHHBIMU C TEJIAMH BpPALCHUS: IUIHHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tela BpalleHus (UWIMHAP, KOHYC, cdepa W wmap) M
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB M TEJl BpalleHUs,
O0BEMBI U IUIOMIAJM TOBEPXHOCTEH MHOTOTPAHHHKOB M TEJ BpallCHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIECHUSI MEXKY TUJIOIIAISIMU IMOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPEOoOpPa3oBbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peraTh FTeOMETPUYECKUE 3314l Ha BEIYUCIICHUE YTJIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha NMPUMEHEHUE BEKTOPHO-KOOPJMHATHOTO METO/1a MPU PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Moa00us;
CTPOUTH CEUEHUsT MHOTOTPAHHUKOB M TEJ BpAllleHUs: CEUEHUS] LUITUHIpa
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CIIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/1 IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJlaHbl B IBHOW U HESIBHOM (hopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0JICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH [TOJyYCHHbIEC 3HAHUS HA IPAKTUKE: CPABHUBATh, AHAIU3UPOBATH
U OLECHUBATh pEaJbHbIC CUTyallUH, MPUMEHSATH H3YyYCHHBIC MOHATHUS,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh MOCTPOECHHBIE MOJIENIH C UCTIOJIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  Ipaxririeckue o0pa3oBaTe/IbHbIE
padoThI padoTsI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
9 B3anMHOe pacnosioxkeHue NpsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepneHnmiyns{pHOCTL NPSMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7 1
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

Kosun4yecTBo 4yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne i/mn P Konrpoabnsie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 AHanuTH4eckasi reoMeTpHs 15 1
) [ToBTOpEHME, 0606H_ICHI:IC u 15 1
CUCTeMAaTH3aI¥sl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 00BEMBI 9 1
KPYTJBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 5
CUCTEeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC

Ne
n/n

Tema ypoka

OcHOBHbIE TIpaBUIIA
M300paKeHUS Ha PUCYHKE
IJIOCKOCTH, MapaljIeJIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[ToHsATHS CTEpEeOMETPHH: TOUKA,
npsiMasi, TNIOCKOCTb,
npocTpancTBo. OCHOBHBIE
npaBujIa M300pakeHus Ha
PUCYHKE TUIOCKOCTH,
napajuIeNIbHBIX MPSMbIX
(OTpe3KoB), cepeInHbI OTpe3Ka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

1 Hepena

lHepena

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

https://m.edsoo.ru/FOIMGVRWHE

https://m.edsoo.ru/5SECB310PZ

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IEPECEKArOIIUECS
npsMasi U MIOCKOCTh;
MOJYTIIPOCTPAHCTBO

1 HepenA

https://m.edsoo.ru/T2NNAU5SWK

[TonsTus: nepecexaronmecs
IJTOCKOCTH, EPECEKAIOIIUECS
npsMas U MI0CKOCTh;
MOJYTIPOCTPAHCTBO

2 HegenA

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

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIINX

Heaens

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOLINX 0OBEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINUX O0OHEKTOB

2 HepenA

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPUHN U
TIEPBBIE CIIEICTBUS U3 HUX

AXCHOMBI CTCPpCOMCTPUU U
ICPBLIC CIICACTBUA U3 HUX

3 Hepens

3 HepenA

https://m.edsoo.ru/IDKRAG03N

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPHUHU U
IIEPBBIE CICICTBUS U3 HUX.
CriocoOblI 3a/1aHus MPSIMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE.
O003HaueHUs NPSAMBIX U
IIJIOCKOCTEN

3 HepenA

https://m.edsoo.ru/AQXJXEDYR

10

11

N3o0pakenue ceueHuit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pebpa. N3o0paxkenue
IIepeceyeHus MOTyUYEHHBIX
mI0cKocTel. PackpammBanue
MOCTPOEHHBIX CEYEHU N
pa3HbIMH LIBETaMU

N3o0paxeHune cedeHuit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE TPOXOJSAT Yepe3 Ux
pé6pa. Nzobpaxenue
MEPECCUCHUA MOJTYUCHHBIX

4 Hepena

4 Hepena

https://m.edsoo.ru/EVUEQAZ7]

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

IJI0OCKOCTEN. PackpammuBanue
MIOCTPOCHHBIX CEUEHUH
pa3HbBIMU LIBETaMU

12

13

N3o0paxeHune cedeHmit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3obpaxkeHue
MEPECeUCHUS MOTyICHHBIX
iockocteil. PackpammBanue
MOCTPOCHHBIX CCUCHUI
pa3HBIMH [IBETaMU

N3ob6paxenue cedeHuit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOpBbIE MTPOXOASAT Yepe3 Ux
pé6pa. N3o0paxkeHue
nepeceyeHus MoayYeHHBIX
IJI0CKOCTeN. PackpammBanue
MMOCTPOEHHBIX CEUCHU M
pa3HbIMU LIBETaMU

4 HepenAa

5 HepenAa

https://m.edsoo.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

14

15

16

Meron cnenoB Ui TOCTPOCHUS
CEUEeHUU

Meton cienoB uist IOCTPOEHUS
ceueHuii. CBoiicTBa
[IEPECECYCHUN NIPSIMBIX U
IIJIOCKOCTEN

Meron cnenoB s MOCTPOEHUS
ceueHuii. CBoiicTBa
[IEpECECYCHUN NIPSIMBIX U
IIJIOCKOCTEN

5 HepenAa

5 HepenAa

6 Hepens

https://m.edsoo0.ru/1JO0ON3100

https://m.edsoo.ru/DDABJTC2N

https://m.edso0.ru/SN3SSUSEO



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0

17

18

19

20

21

[ToctpoeHue ceuenuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3naHue
BBIHOCHBIX YepPTEXKEW U 3aIlncCh
11aroB MOCTPOEHUS

[TocTtpoenue ceueHuii B
nupamuje, Kyoe mo Tpém
Toukam Ha péopax. Co3naHue
BBIHOCHBIX YepPTEKEH U 3aIlnch
1aroB MOCTPOSHUS

[ToctpoeHue ceueHuii B
nupamuje, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepPTEXKEW U 3aIlnch
1aroB MOCTPOSHUS

[Toctpoenue ceueHuii B
nupamuzie, Kyoe 1o Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YepTEXeH U 3ammch
I1aroB MOCTPOCHUS

[ToBTOpEHME INIAHUMETPUU:
Teopema o mponopIMOHATBHBIX
otpeskax. [logobue
TPEYTOJIbHUKOB

6 HepenA

6 HepenA

7 HepenA

7 HepenA

7 HepenA

https://m.edsoo.ru/HFW637QDR

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo.ru/JIAQJNZCX

https://m.edsoo.ru/XJEZAR5TO

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpEHME MITAHUMETPUN:
Teopema Menenas. Pacuersl B
CEUEHUSX HAa BBIHOCHBIX
yeprexax. Mcropus pazButus
IUTAHUMETPUH U CTEPEOMETPUN

8 HepenA

https://m.edsoo.ru/TP9F3DVV1



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1

23

KonrponsHas pabora
" AKCHOMBI CTEPEOMETPHH.
Ceuenns"

1 8 Hepens

https://m.edsoo.ru/EBLE09SZ1

24

B3aumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpeuuBaroniyecs npsiMple.
[Ipu3Haku CKpemMBarOIINUXCS
npsmbix. [lapannensHeie
MpsiMbI€ B IPOCTPAHCTBE

8 HepenA

https://m.edsoo.ru/TYO9QBHKY

25

26

27

28

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU
napasieIbHON JaHHOU MPSMOH,
MPOXOASAIIEH Uepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKallen
Ha JJaHHOM mpsimoi. JlemMma o
MEePECCUCHUH MapaIIeIbHBIX
MPSIMBIX IJTOCKOCTHIO

[TapamienbHOCTB TPEX MPSIMBIX.
TeopeMa 0 TpEX nmapaienbHbIX
npsAMbIX. Teopema o
CKpCHIMBAIOIINUXCA MTPSAMBIX

[TapamensHoE
npoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJlIEJIbHOTO
IIPOCKTUPOBAHUS.
N306paxenue pa3HbIx Guryp B
NapajuieIbHON IPOEKIINU

LenTpanbHas npoekius. Yo
C COHAIIPaBJICHHBIMU

9 HepenA

9 HepenA

9 Hepens

10 Hepens

https://m.edsoo.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3MZ

https://m.edsoo.ru/03GR50WZV

https://m.edsoo.ru/Z5FPA6SHI



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI

CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
paCHOHO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

10 HepenA

https://m.edsoo.ru/7W31COFG6

30

[TonsTHs: MapaIeNnbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipru3Hak
[1apaJUIEIbHOCTH IPSIMOU U
miockoctu. CBoiicTBa
[IapaJUIEIbHOCTH MIPSIMON U
IJIOCKOCTH

10 HepenA

https://m.edsoo.ru/N18CU003L

31

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHUEC U JOKa3aT€JIbCTBO,
CBSA3aHHBIE C [1APAJLIEITBHOCTHIO
MPSMBIX U IIOCKOCTEHN B
MIPOCTPAHCTBE

11 Hepena

https://m.edsoo.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
MIPOXOASAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YEPTEKE U
[apajuIeJIbHOTO APYTron
psAMOM. Pac4€r oTHOIIEHU I

11 Hepena

https://m.edsoo.ru/1P06R5839

33

[TapannensHas npoekuus,
MMPUMEHCHUC IJId TOCTPOCHUA
ceueHui Kkyda u
napauienenunena. CpoicTsa
napajuleJIenune1a u Ipru3Mbl

11 Hepena

https://m.eds00.ru/930T7FLSK



https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haky napauieTbHOCTH
JIBYX TIJIOCKOCTEM

12 HepensA

https://m.edsoo.ru/QFUJAHV88

35

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOIAILIEH Yepe3 TOUKY, HE
MIPUHAUICKALLYI0 JaHHOU
IIJIOCKOCTH U CIIEICTBUS U3 HEE

12 HepensA

https://m.edsoo.ru/2WG4W4XNO

36

CaolicTBa napamienbHbIX
TUTOCKOCTEH: 0 MapauIeIbHOCTH
MPSIMBIX TIEPECEUCHHS TTPU
NepeceueHun JIByX
napajiesIbHbIX MIOCKOCTEH
TpeTbhel

12 Hepena

https://m.edso00.ru/3KIKV3ROG

37

38

CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 oTpe3Kax
napajieNIbHbIX MPSAMBIX,
3aKJIIOYEHHBIX MEXKIY
napajieNIbHbIMU TIOCKOCTSIMM;
0 IIepeCeYCHUN IIPSIMOH C
IBYMSI TIapaJlIeTbHBIMHU
TUTOCKOCTSIMHU

IToBTOpeHue: Teopema
[Tudaropa Ha mIOCKOCTH

13 Hepens

13 Hepens

https://m.edso0.ru/QLA4PYRAT

https://m.edsoo.ru/9VJZIWC6J

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

13 Hepena

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a 1
NIPSIMOYTOJIBHOI'O
napaJulesenumesaa

14 Hepena

https://m.edsoo.ru/HYNIQ7850Q



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q

41

Brrunciienue 1yiMH OTpEe3KOB B
KyOe U MpsIMOYTOJIbHOM
napajuieJenumnene

14 Hepens

https://m.edsoo.ru/FZBZVPOEC

42

[lepneHMKyIAPHOCTD NPAMOU
u mockoctu. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPAMOM
U IUIOCKOCTH

14 Hepens

https://m.edsoo.ru/ISFBHOGG3

43

[lepneHMKyIIpHOCTD MPAMON
n mockoctu. [Ipnu3nak
MIEPIEHIUKYIISIPHOCTHU IIPAMOM
U IJIOCKOCTH

15 Hepena

https://m.edsoo.ru/K38BG3I1ZH

44

Teopema o cyniecTBOBaHUH U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MIEPIEHIUKYIISIPHON K
IIJIOCKOCTH

15 Hepena

https://m.edsoo.ru/\WF3MTS4E5

45

46

47

48

Ilnockoctu n
MEPIEHIUKYIIIPHBIE UM
HpSIMI)Ie B MHOFOFpaHHI/IKaX

IInockoctu n
MepIEHIUKYIISIPHBIC UM
MPSIMbIE B MHOTOTPaHHHUKAX

[lepnieHuKyIsIp M HAKJIIOHHAS.
ITocTpoenue nepneHuKkyspa
13 TOYKH Ha IPSIMYIO
[lepnieHuKyIsIp ¥ HAKIOHHAS.
ITocTpoenue nepneHuKkyspa
13 TOYKH Ha MPSIMYIO

15 Hepena

16 Hepens

16 Hepens

16 HepenA

https://m.edso0.ru/OKTGKHNSI

https://m.eds00.ru/S1VIAWIWS3

https://m.edsoo.ru/KIP9L4ZCX

https://m.edsoo.ru/211TUD45PR



https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR

49

Teopema o Tpéx
MepHeHIuKysipax (mpsmas u
oOpaTHas)

17 HepensA

https://m.edsoo.ru/CNE1PAIU5S

50

Teopema o Tpéx
NepIeHIUKyIsIpax (Ipsmas u
oOparHas)

17 HepensA

https://m.edsoo.ru/IPCG564WN

51

52

53

Yron mexny
CKPEIIUBAIOIIUMHUCS TPSIMBIMU

[Touck neprneH Ky IIpHbIX
MPSMBIX C TIOMOIIBIO
MePIEeHIUKYISIPHBIX
IUIOCKOCTEH

OpTtoronaibHoe
MIPOEKTUPOBAHHE

17 Hepens

18 Hepens

18 HepenA

https://m.edsoo.ru/KAEHQ3EQE

https://m.edsoo.ru/EBYVPSMSI

https://m.edsoo.ru/GP0ZX8VHE

54

[Toctpoenue ceuennii kyoa,
MIPU3MBI, IPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

18 HepenA

https://m.edsoo.ru/F5ZMOA1AE

55

[Toctpoenue ceuennii kyoa,
MIPU3MBI, IPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OPTOTOHAJIBLHON MPOEKIINHU

19 Hepena

https://m.edsoo.ru/T50FUDOQOJ

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[InockocTn cummeTpuil B
MHOT'OrpaHHUKax

19 Hepena

https://m.edso0.ru/N77K7ZM8K



https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepneHauKyISIpHOCTH
IIPSIMOM U TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUHU

19 Hepena

https://m.edsoo.ru/L9E703U3V

58

HpaBI/IJIBHBIe MHOTI'OI'paHHUKH.
Pacuér paccrosinuii OT TOUKH
710 IJIOCKOCTH

20 HepenA

https://m.edsoo.ru/Z9E166HHZ

59

60

61

[IpaBuiIbHBIE MHOTOTPaHHUKH.
Pacuér paccTosinuii OT TOUKH
710 IJIOCKOCTH

Crnioco0sbI OMyCTUTh
MEePIEHIUKYISAPbl: CAMMETPUS,
CIBUT TOYKH MO MapaIeIbHON
IpsAMON

CaBur no HenapauieIbHON
IIPSIMOM, U3MEHEHHE
paccTosHuI

20 HepenA

20 HepenA

21 HepenA

https://m.edso0.ru/TISUOWZTH

https://m.edsoo.ru/DHFUCBWO6

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

62

KonTponbnas padora
"B3auMHOe pacnonoxeHue
MPSIMBIX U MIJIOCKOCTEN B
nmpocTpaHcTae”

21 HepenA

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: YyTOI MEKITY
MPSAMBIMH Ha TJIOCKOCTH,
TPUTOHOMETpPHS B
MIPOU3BOJIBHOM TPEYTOJIBHUKE,
TeopeMa KOCUHYCOB

21 HepenA

https://m.edsoo.ru/SKORHWDFQ

64

[ToBTOpEHME: yrom Mex Iy
CKpCHIMBAOIIUMHUCS ITPAMBIMU
B IIPOCTPAHCTBE

22 HepenA

https://m.edsoo.ru/\WBREU9US7



https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7

65

['eomeTpuueckue MeToabl
BBIUHCIICHHS YIJIa MEXTY
MPSIMBIMUA B MHOTOTPaHHHUKaX

22 HepenA

https://m.edsoo.ru/3U40237CK

66

JIByrpansbiii yroi. CBoicTBO
JIMHENHBIX YIJIOB IBYIPAaHHOTO
yriaa

22 HepenA

https://m.edsoo.ru/8H4CYFABQ

67

68

69

70

71

[TepnienqukynsipHbIC
miockoctd. CBOMCTBA B3aUMHO
HGpHGHIII/IKYHSIpHI)IX
IIOCKOCTEH

[Ipu3Hak neprneHIuKyIsIpHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIepECEUYECHUS ABYX IIJIOCKOCTEN
NEPIEHIUKYISIPHBIX TPEThE
IJI0CKOCTH

IIpssMOyTroONbHBIM
napasienenunes; Kyo;
U3MEPEHMS, CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuieJIienuneaa

Teopema 0 nMaroHaIu
MPSIMOYTOJILHOTO
napajulesienunes1a u ciecTBUe
n3 Heé

CrepeomeTrpuueckue u
MIPUKIIAJHbIE 33]a4H,
CBA3aHHBIE CO B3aNMHbBIM
PACIIOIOKCHHUEM MIPAMBIX U
TUTOCKOCTH

23 HepenA

23 HepenA

23 HepenA

24 Hepens

24 Hepens

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo.ru/FY5TMQ43F

https://m.edsoo.ru/K99DBNDAW

https://m.edso0.ru/EST10ADGI

https://m.edso0.ru/4ATBYU36HZ



https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ

72

IToBTOpEHuUE:
CKPEILMBAIOIINECS IPSIMBIE,
IapajulelIbHbIE IIJIOCKOCTH B
CTaHJapPTHBIX MHOTOI'PaHHUKAX

24 Hepens

https://m.edsoo.ru/TL947D6WK

73

74

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPAMBIX,
paccTosiHUuEe MEXTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
B IIPOCTBIX CUTYaIUAX

PaccrostHuEe OT TOYKH 1O
IIJIOCKOCTH, PaCCTOSTHHE OT
MPSMOH 10 TIJIOCKOCTH

25 HepenA

25 HepenA

https://m.edsoo.ru/YFWZTQREN

https://m.edsoo.ru/\W5GN48EIM

75

Brruucnenue paccrosHui
MEXKIy CKPEIIUBAIOIUMUCS
MPSIMBIMH C TIOMOIIBIO
MEePIEHUKYISIPHOU IIIIOCKOCTH

25 HepenA

https://m.edsoo.ru/5SW9VI1HMD

76

Tpéxrpansslii yrom,
HEpaBEHCTBA JUIsl TPEXTPAHHBIX
yrnoB. Teopema Ilugaropa,
TEOPEMbI KOCHHYCOB U CHHYCOB
JUIs TPEXTPAHHOTO yIJIa

26 HepenA

https://m.edsoo.ru/SXGHNLQA4J

77

78

DneMeHTHI chepuyecKoit
re€OMETPUH: Te0Ie3UYECKre
JUHUY Ha 3emiie

KontponbHast padora "Yrisl u
paccrosiHus"

26 HepenA

26 Hepens

https://m.edsoo.ru/HMVTV74CP

https://m.edso0.ru/AIRTWZ59YU



https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU

CucreMaTusaiiis 3HaHUH

79 "MHOrorpaHHUK U €ro 1 27 Hepena | https://m.edsoo.ru/VC3UOAK3B
3J€MEHTHI"

80 Hpantia. BUA IHpauy. 1 27 Hepens | https://m.eds00.ru/J3R0247E0
[IpaBunbHas nupamua

81 Hpmava. lIpaniast 1t HakoRias 1 27 wemenn | hitps://m.edsoo.ru/INDHOOSEQ
npusmebl. [IpaBuibHast mpu3ma
[Tpsimoit mapasuienenuner,

82 MPSIMOYTOJIbHBIN 1 28 Hepena | https://m.edso0.ru/L8803LZGS
napauiesienurne1, Kyo

83 BHHyKHHeUMHororpaHHHKH' 1 28 Hepgens https://m.edsoo.ru/B4TOMDU1D
Teopema Ditnepa
BeInykiibie MHOTOTpaHHUKH.

84 Teopewa Sitrepa. IpasisHiie 1 28 Hemens  hitps://m.edso0.r/QOMXIGALS
Y TIOJTyTPaBUIIbHEIC
MHOTOTPaHHUKHU

85 Konrponsnas pabora 1 29 Hepena | https://m.edsoo.ru/3N52B3TEM
"MHoOrorpaHHuKu"

86 Horsrine pekropa ia 1 29 Hepena | https://m.edsoo.ru/LRBSE3B09
IUIOCKOCTH M B TPOCTPAHCTBE

87 CymMa BEeKTOpPOB 1 29 Hepena | https://m.edsoo.ru/MNTSX2XL8

88 Pa3nocTh BekTOpOB 1 30 Hepena | https://m.edsoo.ru/SHBMZ1POH

89 [TpaBwiio mapamienenuieaa 1 30 Hepena | https://m.edso0.ru/XS6AN7LA2

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 30 Hegena | https://m.edsoo.ru/MJUH128LR
Paznoxenne BekTopa 1o 6asucy

91 TpEX BEKTOPOB, HE JIKAIINAX B 1 31 Hegensn https://m.eds00.ru/U760IDCTG
OJTHOM TJTIOCKOCTH

92 CkansipHO€ TIPOM3BEICHNE 1 31 Hepena | https://m.edsoo.ru/JZ46VNC71



https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71

Brruucnenue yria Mexay

93 1 31 Hepgens https://m.edsoo.ru/lU5196 UQP
BCKTOpaMI/I B HpOCTpaHCTBe
n N

94 DOCTCHIIIHE 3a1atH € 1 32 Hegens | https://m.edso0.ru/FIXV79T8B
BEKTOPaMH
n N

95 POCTEHIIIIE A/ © 1 32 wegens | https://m.edsoo.ru/JCWURNGO1
BCKTOpaMI/I
n N

96 POCTCHIIIIE 3a1atH ¢ 1 32 Hegens https://m.edsoo.ru/BEHWOELKS
BCKTOpaMH
n N

97 POCTCHIIIE 3aIatH ¢ 1 33Hepnens https://m.edsoo0.ru/P3W8WZZSY
BEKTOpaMHU
0600

98 ODMICHHIE 1 CHCTEMATHSATHA 1 33 Hemens | https://m.edsoo.r/ECRMXSNM3
3HAaHUN
00600

99 ° HvleHHe 1 crcTeMatisantit 1 33 Hepgens https://m.edsoo.ru/XXBTFP5WL
3HAaHUNU

100 WroroBas koHTpoJsibHas paboTa 34 vepena | https://m.edsoo.ru/SFGPDWNKO

101 HToroBast KOHTpOJIbHASA paboTa 34 Hepgena | https://m.edso00.ru/X3ZG8A6SO
00600

102 ODIHICHIE H CHCTEMATHSATIHA 1 34 wenens  httpsy/m.eds0o.ru/931AWXEK1
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KIIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Konrpoapusie  Ipakruteckue u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

[ToBTOpEHME TEMBI

1 "KoopauHaTsl BEKTOpa Ha 1 1 Hepens https://m.edsoo.ru/WERSDSI4U
IJIOCKOCTH U B IPOCTpaHCTBE"

2 Hostopetiie Temsr "CKaJ:ﬂpHoe 1 1Hegenn https://m.eds00.ru/M6JO60NJ7
MPOU3BE/IEHNE BEKTOPOB
IToBTOpEHME TEMBI

3 "Brruucienue yria Mexay 1 1 Hepena https://m.eds00.ru/55KY41LVG
BEKTOPAMH B IIpocTpaHcTBe”
[ToBTOpEHHE TEMBI

4 "VpaBHeHHE IPSIMOH, 1 2 Hepena https://m.edsoo.ru/U20HPUS6W
MIPOXO/ISIIEH uepe3 ABE TOUKH"
YpaBHEHME MIIIOCKOCTH,

5 HOpMaJlb, ypaBHEHHE 1 Hepens https://m.edsoo.ru/VYIH8TERW
IUIOCKOCTH B OTPE3Kax
YpaBHEHME MIIIOCKOCTH,

6 HOpMaJlb, ypaBHEHUE 1 2 Hepena https://m.eds00.ru/541910WGX
IUIOCKOCTH B OTPE3Kax

7 BekTtopHoe npousBenenne 1 3 Hepena https://m.edso0.ru/NTYOG2APM

8 HHHefI HPIC HEPABCHCTRA, 1 3 Hepgena https://m.edso0.ru/54EQ7JQ8E
JUHENHOE MPOrPaMMHUPOBAHNE

9 HHHefI HPIC HEPABEHCTRA, 1 3 Hepena https://m.edsoo.ru/VPKWBB4AA
JUHENHOE NPOrPAMMHUPOBAHKE



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA

10

AHaIUTHYECKUE METOIBI
pacuéra yriia Mex1y mpsMbIMH
B MHOT'OTpaHHUKAaX

4 Hepens

https://m.edsoo.ru/KHJ20M3PV

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOI'PaHHHKAX

4 Hepens

https://m.edsoo.ru/DDXUUAIA5

12

13

dopmyia pacCTOSIHUA OT TOUKH
JI0 IIJIOCKOCTU B KOOpAMHATAX

Haxoxnenue paCCTOﬂHI/Iﬁ oT
TOYKH OO IINIOCKOCTH B KY6e

4 HepenA

5 HepenA

https://m.edsoo0.ru/SG451UUG1

https://m.edso0.ru/8V2N4X1L3

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 TJIOCKOCTH B
MIPaBWJIbHON MHUpamMuie

5 HepenA

https://m.edsoo.ru/UZ15UU37F

15

16

17

KonTponbHas padora
"AHanutuyeckas reomeTpus”

CeueHus MHOT'OT'PaHHUKOB!
CTaHAApPTHBIC MHOTOT'PAHHUKN
CeueHus MHOTI'OIrpaHHUKOB!
METO CJIICO0OB

5 HepenA

6 Hepens

6 HepenA

https://m.edso0.ru/SNGI1GHFM

https://m.edso00.ru/219603NHQ

https://m.edsoo0.ru/52XG02J5B

18

CC‘-IGHI/IS[ MHOFOFpaHHI/IKOBI
CTaH}IapTHI)IC IIJIOCKOCTH,
nepecequHs{ prIMI)IX nu
MJIOCKOCTEM

6 HepenA

https://m.eds00.ru/CUP7TCPXQ

19

[TapannenbHble psMbIE U
IUIOCKOCTH: MapaJulebHbIE
CE€UCHUA

7 HepenA

https://m.edsoo.ru/MM69MKRDP



https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP

20

[TapaienbHble IPsIMBIE U
IUIOCKOCTH: pacuéT OTHOLIEHUH

7 HepenAa

https://m.edsoo.ru/O71ROIJFI

21

22

23

24

[TapaienbHble IPsIMBIE U
IUIOCKOCTH: YIJIbl MEXIY
CKPCIIUBAOIIMUMHUCA ITPAMBIMU

[leprieHauKyISIpHBIE IPSIMBIE U
IUIOCKOCTH: CTaHJAPTHBIE Mapbl
NEPIEHIUKYIISAPHBIX
IIJIOCKOCTEN U NPSMBIX,
CUMMETPUU MHOTOTPAHHUKOB

[leprieHquKyISIpHBIE TIPSIMBIE U
IUIOCKOCTH: TEOpeMa O Tpex
NepPHEHANKYIISIpax
[leprieHquKyISIpHBIC TIPSIMbIE U
MJIOCKOCTH: BBIUMCIIEHUS JUIUH
B MHOT'OTpaHHUKAaX

7 HepenAa

8 HepenA

8 HepenA

8 HepenA

https://m.edsoo.ru/26EPTM74A

https://m.edsoo.ru/YQUVT6EVZX

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo0.ru/OWFAQ1A9J

25

[ToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, ()OpMYJIbI
JUIS TUTOILAieH, COOOpaXKeHus
noao0us

9 HepenA

https://m.edsoo.ru/FDRZ09G4X

26

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILAIeH, COOOpaXeHus
mog00ust

9 HepenA

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

27

IToBTOpEHME: MIIOIIAAN
MHOTOYTOJIbHUKOB, ()OPMYJIBI
JUTS TUTOTIA/IeH, cooOpaxeHus
noao0us

9 HepenA

https://m.edsoo.ru/HWHVENLOO



https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO

28

ITmomanu ceuenumit
MHOTOI'PAaHHUKOB: TIJIOIIA N
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 100MsI

10 HepenA

https://m.edsoo.ru/X2HRM9HD4

29

ITmomanu ceuenmi
MHOTOTPAaHHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100U

10 HepenA

https://m.edsoo.ru/8H4ELYING

30

KontponsHas padora
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CCUCHUS
MHOTOTPaHHUKOB"

10 HepenA

https://m.edsoo.ru/S§UW1WWV1

31

32

33

34

35

O0BéMm Tena. O0BeM
PSAMOYTOJIBHOTO
napaJiesenune/a

3anauun 00 yABOEHHH Ky0a, O
KBaJpaType Ky0a; 0 TpUCEKIIUU
yria

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
OPSMOYTOJIBHOTO
napaienenunea
[Ipuxnaansle 3agauu,
CBSI3aHHBIE C BBIUMCIICHUEM
00BEMa IPSMOYTOJIBHOTO
napaJenenuneaa

O0BEM MPSAMOI TPU3MBI

11 Hepena

11 Hepens

11 Hepens

12 Hepens

12 Hepena

https://m.edsoo.ru/6UXGO0RC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.eds00.ru/OSHTIOT1G

https://m.edsoo.ru/8AIL9YHYJ



https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ

36

CrepeomeTpuueckue 3aj1auu,
CBSI3aHHBIC C BEIYUCIICHUEM
00BEMOB TIPSMOIA TTPU3MBI

12 Hepens

https://m.edsoo.ru/1ID8HV54A9

37

IIpuxnanHeie 3a1auu,
CBsI3aHHBIE C 00BEMOM MpsIMON
MIPU3MBI

13 Hepena

https://m.edsoo.ru/QI'YC4F81U

38

39

40

Brruncienue 00EMOB TeI €
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpaia. O0bEM HAKIIOHHON
MIPU3MBI

Brrunciienue 00bEMOB TeJI C

IIOMOIIBIO OTIPEIETIEHHOTO
uHTerpana. O0bEM nupamMuIsl

®opmyna 00bEMa MUPaAMUIBI.

OTtHoleHNEe 00HEMOB MTUPAMHU/T
C 00ILIUM yTJIOM

13 Hepena

13 Hepena

14 Hepens

https://m.edsoo.ru/ON585060H

https://m.edsoo0.ru/2CJLCMKS8N

https://m.edsoo.ru/AL3PODC9E

41

®dopmyrna 00bEMA TUPAMUIBIL.
OTtHo1eHuEe 00HEMOB MTUPAMHU/T
¢ 00ILIUM yTJIOM

14 HepensA

https://m.edso00.ru/SGOOAJRNY

42

CrepeomeTpuyiecKkue 3a1a4u,
CBSI3aHHBIE C 00BEMAMU
HAKJIOHHOM MPU3MBI

14 HepensA

https://m.edsoo.ru/7TRSRHWO7

43

44

CrepeomeTpuueckue 3a1auu,
CBsA3aHHBIE ¢ 00BEMaMU
MTAPaMUJIBI

[Ipuknanneie 3a7a4u Mo TeEMe

"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKIIOHHOW TIPU3MBI

15 Hepensa

15 Hepensa

https://m.edsoo.ru/SF480DTS6

https://m.eds00.ru/9SF60YYVX



https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX

45

[IpukitagHbie 3ana4m 10 TeEMe
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM TTUPAMUIBI

15 Hepena

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenne 00bEMOB.
Brruncnenue paccTosHus 10
IVIOCKOCTH

16 HepenA

https://m.edsoo.ru/I39CX03CP

47

48

KoHntposnbnas padora "O0bEM
MHOTOTrpaHHHKaA"

I_[I/IJ'II/IHI[pI/I‘leCKaH

IMOBCPXHOCTD, O6p8_3}/'IOIHI/Ie
HI/IJII/IH,HpI/I‘IeCKOﬁ IMOBCPXHOCTH

16 Hepens

16 Hepens

https://m.edsoo.ru/XNWZSSJ7P

https://m.edsoo.ru/7DHKEHEG6

49

umuanp. [psamoit kpyrosou
s Ip. [Inomans
IIOBEPXHOCTH LWJINHIPA

17 Hepena

https://m.edsoo.ru/MAVW4KY55

50

Konnueckas noBEpXHOCTb,
00pa3yroIire KOHHIEeCKOM
nosepxHoctu. Konyc

17 Hepena

https://m.edsoo.ru/PVRE7HQG6Y

51

52

53

Ceuenne KoHyca INIOCKOCTHIO,
MapasuieIbHOM MIIOCKOCTH
OCHOBAHUA

Y ceu€HHBII KOHYC.
N306paskeHne KOHYCOB U
YCEYEHHBIX KOHYCOB

ITinomanes 00xKo0BOI
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

17 Hepens

18 Hepens

18 Hepens

https://m.edsoo.ru/EOVSHALSL

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

https://m.edsoo.ru/AWKB9E4NE



https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE

54

TTnomwans 00x0BOI
MIOBEPXHOCTH M MOJHOM
IIOBEPXHOCTH KOHYCa

18 HepenA

https://m.edsoo.ru/9NFAUE3KJ

55

CrepeomeTpHryuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO
BBIYUCJICHUC, IIOCTPOCHUEM
CCUCHHI MMIMHPA, KOHYyCa

19 Hepena

https://m.edsoo.ru/QZVH5EXL9

56

CrepeomeTpHuyuecKue 3aa4u Ha
JI0Ka3aTeIbCTBO
BBIYUCJICHUC, TIOCTPOCHUEM
CEYEHUM [UIMHIpPA, KOHyCa

19 Hepena

https://m.edsoo.ru/AKF6PW62W

57

58

[TpuknagHbie 3a1a9H,
CBSI3aHHBIE C IIHJIMHIPOM

HpI/IKJ'IaI[HBIe 3aJadu,
CBA3aHHBIC C UJIIMHAPOM

19 Hepens

20 HepenA

https://m.eds00.ru/3429Z1L HT5

https://m.edsoo.ru/ZY6ENPVKD

59

60

61

62

Cdepa u map

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u
chepsl IIockocThi0. Bua u
n300paxkeHue mapa

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u
cdepsl TNIOCKOCThI0. By u
n300paxeHue mapa

VYpaBuenue chepsl. [Tnomnans
cdepsl U e€ yacten

20 HepenA

20 HepenA

21 Hepens

21 HepenA

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFBNB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24BO8H

63

Cummetpus cdepsl 1 mapa

21 HepenA

https://m.edso0.ru/6E6GX0YJS



https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS

64

65

66

67

CrepeomeTpHuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

CrepeoMeTpHUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO

[Tpuknanuele 3ana4u,
CBsI3aHHBIE CO chpepoil U
1apoOM

[ToBTOpEHUE: OKPYIKHOCTH HA
IUIOCKOCTH, BBIYMCIIEHUS B
OKPYXHOCTH, CTaHJJapTHBIE
noao0us

22 HepenA

22 HepenA

22 HepenA

23 Hepens

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo0.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9J]

https://m.edsoo.ru/EJ2QDAVE]

68

Paznmuunble koMOMHAIINN TET
BpAILIEHUS] U MHOTOTPAHHUKOB

23 HepenA

https://m.edsoo.ru/LE7933LXX

69

70

3agaun o teme "Tena u
MTOBEPXHOCTHU BpauieHus"
3amauu no Teme "Tena u
MOBEPXHOCTHU BpanieHus"

23 Hepens

24 Hepens

https://m.edsoo.ru/PHHLCG54E

https://m.edsoo.ru/22WPBLTP9

71

KonTponbhas pabota "Tena u
MTOBEPXHOCTHU BpauieHus"

24 HepenA

https://m.edso0.ru/33W222M63



https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63

72

O0béMm unuHIpa. Teopema 06
00bEME MPSIMOTO IHIHHIPA

24 Hepens

https://m.edsoo.ru/1ZN2S6ZMO

73

74

75

Brerurcinenune 00bEMOB TEI C
ITOMOUIBIO ONPENEIIEHHOTO
unterpana. O0bEM KoHyca
[Lnomaay GOKOBOM M OJIHOM
MMOBEPXHOCTH KOHYyCa
CrepeoMeTprYeCcKUe 3a/1a4H,
CBsI3aHHBIE C BBIYHUCIIEHUEM
00BEMOB LIMITUH/IPA, KOHYCA

25 HepenA

25 HepenA

25 HepenA

https://m.edso0.ru/ACTOMFMVE

https://m.edsoo.ru/ZYTK7P8B1

https://m.edsoo.ru/709VJYPSC

76

[IpukitagHble 3ana4m 10 TEME
"OOBEMBI ¥ ILTOMIAIH
MOBEpXHOCTEH Ten"

26 HepenA

https://m.edsoo.ru/QXEA9GPVB

77

O0bEM 11apa U LapoBOro
cekropa. Teopema 00 00bEMeE
mapa. [Tmomans chepsr.
CrepeomeTpuyiecKue 3a/1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB 111apa, MAPOBOTO
CerMEeHTa U IapOBOI0 CEKTOpa

26 HepenA

https://m.edsoo.ru/VV60ONBVZX

78

79

IIpuknagHele 3a1a4u MO TEME
"OOBEMBI TeN", CBSI3aHHBIC C
00BEMOM I1apa U TIIOIA IO
cdepsl. COOTHOIIECHUST MEKTY
TUTOMIA/IIMU TTOBEPXHOCTEN U
00bEéMaMH MMOJJOOHBIX TEll
IToxoOuble Tena B

npocTtpaHncTBe. M3MeHnenue
00Béma mpu o100uu.

26 HepenA

27 HepenA

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

https://m.edsoo.ru/H24188MKQ



https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYHCIICHUEM
00BEMOB TeJ U IIoLIAAeH
MOBEPXHOCTEH

80

KontponsHas pabora
"[lnomanu moBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

27 Hepensa

https://m.edsoo.ru/73UODGNYR

81

JIBM>KEHUs MPOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO uryp. O6mue
CBOICTBA JBHKCHUI

27 HepenA

https://m.edsoo.ru/RXJ4YWG6NA

82

Buap! nBmxeHuit:
IapaJuIeIbHBIN MIEPEHOC,
LEHTpajIbHasi CUMMETPHS,
3epKaJibHasi CAMMETpHUS,
IIOBOPOT BOKPYT MPSIMOMN

28 HepenA

https://m.edso0.ru/ZSUA77NTX

83

84

[TpeoOpa3zoBanus moaoous.
[Ipsimas u cdepa Ditnepa
['eomeTpuueckue 3a1aun Ha
PUMEHEHHE JABHKEHUS

28 Hepens

28 Hepens

https://m.edsoo.ru/A1IPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

85

KonTponbHas pabora
"Bekrops! B mpocTpaHcTBe”

29 HepenA

https://m.edsoo.ru/4F52B11KK

86

Ob6o6maroee nosropenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTH3alys 3HAHUI:
"IlapanienbHOCTh MPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

29 HepenA

https://m.edsoo.ru/IHVB2NZH9



https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9

87

88

89

90

91

92

Ob6o6marommee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CUCTeMaTH3allus 3HaHU:
"BekTopsbl B mpocTpaHcTse"

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

Ob6o6maromee nosropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"O6beM MHOTOTpaHHUKA"

O6o06matomiee moBTopenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—-11 xnaccos,
cucTeMaTH3alys 3HaHUM:
"O6beM MHOTOrpaHHuKa"

O6o06matomiee moBTopenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3alLs 3HAHUI:
"[1nomany moBEpXHOCTU U
00BEMBI KPYTIBIX TEN"
Ob6o6maromee nosropenue 11

MOHSATUN U METOJIOB Kypca
reometpun 10—11 xnaccos,

29 HepenA

30 HepenA

30 HepenA

30 HepenA

31 Hepens

31 HepenA

https://m.edsoo.ru/AQEFPERJO

https://m.edsoo.ru/3NIJOLN63

https://m.edsoo.ru/B85S7VDTC

https://m.edsoo.ru/AJX4CDP5I

https://m.edsoo.ru/H2ZABPRXO

https://m.edso00.ru/JG1DJ50NK



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK

cUcTeMaTu3alus 3HaHUH
"ILnomaay MoBepXHOCTU U
00BEMBI KPYTIIBIX TEN"

93
94

Wroroas KoHTpOJbHAS paboTa

Htorosast kKoHTpoJIbHAs paboTa

31 HepenA

32 HepenA

https://m.eds00.ru/GXZMP89GD

https://m.edsoo.ru/3J174MY6M

95

[ToBTOpeHnue, 0600IICHNE 1
crucTemMaTu3auurs 3HaHU

32 HepenA

https://m.edsoo.ru/UI126CB4 XL

96

Hcropus passurus
CTEpPEOMETPHH KaK HAYKHU U €€
POJIbL B pa3BUTHU COBPEMEHHBIX
HWHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT I

32 HepenA

https://m.edsoo.ru/I[ESBALO6B5

97

Hcropus passurus
CTEpPEOMETPHH KaK HAYKH U €€
POJIbL B pa3BUTHU COBPEMEHHEBIX
HWHXKXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

33HenenA

https://m.edso0.ru/8ZKNMYFO03

98

Hcropus passurus
CTEpPEOMETPHUH KaK HAYKH U €€
POJIbL B pa3BUTHU COBPEMEHHEBIX
HWHXKXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

33 HepenA

https://m.eds00.ru/41X3XKQOG

99

Hcropus pazsutus
CTEpPEOMETPHUH KaK HAYKH U €€
POIb B pa3BUTHH COBPEMEHHEBIX
HHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

33 HepenA

https://m.edsoo.ru/4APGHOJY AH



https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH

100

101

102

Hcropus pazsurus
CTEpEOMETPUH KaK HAyKH U €€
pOJIb B Pa3BUTHU COBPEMEHHBIX
UH)KEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOT M

Hcropus pazsurus
CTEpEOMETPUH KaK HAyKH U €€
pOJIb B Pa3BUTHU COBPEMEHHBIX
UH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT U

Hcropus pazsurus
CTEpEOMETPUH KaK HAyKu U €€
pOJIb B Pa3BUTHU COBPEMEHHBIX
UH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

34 HepenA

34 HepenA

34 HepenA

https://m.edsoo.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

https://m.edso00.ru/X89TQ8776
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KJIACC
Koxn .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTarta
7 ['eometpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPsMasi, INIOCKOCTb
79 [TpuMeHATh aKCHMOMBI CTEPEOMETPUH U CIEJICTBHS U3 HUX NPH pPEIIEHUU
' reOMETPUUECKUX 3a]a4
73 OnepupoBaTh MOHATUSAMH: TAPAJUICTBHOCTh W TEPIEHIUKYJISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacroNoXeHUE MPSIMBIX M ITUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUAMU: JABYI'PaHHbIN YroJ, IpaHd JBYTPaHHOIO yrija,
7.5 peOpo ABYIpaHHOIO yria, JUHEHHBIH yroJl JBYTPaHHOIO yIja, rpagycHast
Mepa JIByTPaHHOTO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOI'PAHHMK, BBIMYKJIBIH U HEBBITYKJIbIH
' MHOT'OI'PAaHHHMK, 3JIEMEHThI MHOTOTPaHHUKA, MPAaBUJIbHBIA MHOTOI'paHHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TMHpaMuia, MpH3Ma,
' IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccupunupoBarb ~ MHOTOIpaHHMKH, BBIOMpasi  OCHOBaHUS  JUIA
78 Kinaccupukanuy  (BBIMYKJIBIE M HEBBIIYKJIblE  MHOTOIPAaHHHKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TPSAMBIE ¥  HAKJIOHHBIE TIPU3MBL,
napajJie’Ienunebl)
79 OnepupoBaThb MOHATHSMHU: ceKymias TUIOCKOCTB, CeueHue
' MHOT'OI'PaHHHKOB
710 OOBSACHATH  TPUHIMIBI  TIOCTPOCHHUS  CEYCHWH  MHOTOTPaHHHUKOB,
' UCIIOJIB3YsI METOJI CJIEIOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOJIOM CII€ZIOB, BBITOJIHSATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYD:
BU/] CBEpPXY, COOKY, CHU3Y
Pemate 33124 Ha HaXOX/I€HHE F€OMETPUUECKUX BEIMUYUH M0 0Opa3nam
WIA aJrOpUTMaM, HPUMEHsS] M3BECTHbIE AHAJUTUYECKHE METOJbl IMpH
7.12 pEeLICHUHM CTAaHJAPTHBIX MAaTeMaTHYeCKMX 3aJad Ha BBbIYUCICHHE
pacCTOAHUN MEXIy ABYMS TOUKaMH, OT TOYKU JIO0 MPSAMOH, OT TOUKHJIO
IUIOCKOCTH, MEX/ly CKPEIIMBAIOIIMMUCS NPSMBIMU
Pemate 33124 Ha HaXOXJIEHHE I€OMETPUUECKUX BEIMYUH MO 0Opas3iam
7.13 WIA aJrOpUTMaM, NPUMEHsSI M3BECTHBIC AHAJUTUYECKHE METOJbl IMpH

PEIICHUN CTAaHAAPTHBIX MAaTCMAaTHYCCKUX 3aJjad Ha BBIYHMCICHHUEC YTJIOB




MEXIY CKPEIIMBAIOIIMMHUCS IPSIMBIMH, MEXAY NPAMOUW M IUIOCKOCTBIO,
MEXIY IIIOCKOCTSAMU, ABYTPAHHBIX YIJIOB

Beruncnsate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamuaa) ¢ MpUMEHEHHEM (GOPMYII, BBIYUCIISTH COOTHOIICHUS

714 MEXIY IUIOIIAISIMA ITOBEPXHOCTEN, o0BEMamu MOA00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MHOHATHSIMHU: CUMMETpPHUS B IMPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUHN (UTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKax
[TpumeHsTh TeOMeTpuUecKrne (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX
7.17 3a/1a4y, MOPEIIONAramiliuX HECKOJIbKO LIAaroB PEIICHUs, €CIIA YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme
718 IIpuMeHATs mpocTEWIIMEe NPOrpaMMHBIE CPEACTBA U BIJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI [P PEIICHUN CTEPEOMETPUUECKHUX 3a]1a4
719 [IpuBOoAUTE MpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKU3HH, pacliO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsITh MOTyUYEHHBIE 3HaHUS HA IPAKTUKE: aHAIU3UPOBATh peasibHbIE
CUTYallu! U IPUMEHATH U3yUYEHHBIE TIOHATHUS B IIPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTHuecKu  cOopMyJIMpOBaHHONH  MpoOJeMBbl,  MOJAEIUPOBATH
7.20 pealbHbIE CUTYallUM Ha SI3bIKE N€OMETPHUH, UCCIIENOBATh IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM F'€OMETPUUYECKUX IOHATUH U TEOPEM, allliapara
anredppl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHbIE C HAXOXICHHEM
F€OMETPUUECKUX BEJIIMYMH
11 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpoBepsieMOro .
0o0pa3oBaTeIbHOI NPOrpaMMbl CpelHero 001ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpust
OnepupoBaTh MOHATUAMU: IUIUHPUYECKAsl TOBEPXHOCTh, 00pa3yrolye
6.1 LWIMHJIPUYECKON IOBEPXHOCTH, LWJIMHAP, KOHUYECKAas IOBEPXHOCTD,
' oOpasylole  KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTH
6.2 PacrnioznaBath Tena BpameHus (IHJIMHADP, KOHYC, cepa u map)
6.3 OOBSCHATH CIIOCOOBI TTOJTYYCHHS TEJT BpaIlCHUS
6.4 KnaccugunupoBars B3auMHOE pacHoIOkKeHHE CPephl U TIOCKOCTH




6.5

OnepupoBaTh TOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA,
BBICOTa CErMEHTa, LIApOBOM CIIOW, OCHOBaHME IIApOBOrO CJOs, BHICOTA
IIapOBOTO CJ10s, LIAPOBON CEKTOP

6.6

6.7

6.8

Beruncnsate 00BEMBI M IUIOIMIAAM TMOBEPXHOCTEHW TN BpAIICHUS,
TEOMETPHUYCCKUX TEJl C MPUMEHEHHEM (popMyIT

OnepupoBaTh IMOHATUSAMHU: MHOTOTPAHHHMK, BIIMCAHHBIH B cdepy H
OINMKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIIATE COOTHOIIEHUS MEXTY TUIOIIISIMH IIOBEPXHOCTEH M 00BbEMaMHK
MOAOOHBIX TEN

6.9

N300pakaTh n3ydaeMbie (UTYPBI OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE (BBIHOCHBIE) IUIOCKHME 4YEPTEXKH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHWTH CEUYCHHUS Tel
BpallleHus

W3Brekatb, WHTEPIPETHPOBATH M MPEOOPa30BBIBATH HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKax

[TpumensTh reomeTpuueckre (BaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX

3aaa4, IPEAnoJaratommux HECKOJbKO MIaroB pCeHICHUs, €CIIN YCIOBUA
MMPUMCHCHUA 3a/1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BBIONMHATE JIEHCTBUS CIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHCIO, OOBACHATH, KAKUMH CBOWCTBAMH OHH
o0azaoT

HpI/IMeHHTb IMMpaBUJIO MTapaJuICJICITUIICAA ITPHU CIIOKECHHUU BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA,
Yroja MEXAy BEKTOpaMH, CKAJIPHOE TNPOU3BEIAECHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauts cymMMy BEKTOpPOB U INPOU3BEACHHE BEKTOpa Ha YHUCIO, YTOJ
MeXJly BEKTOpaMHU, CKaJSPHOE MPOU3BEACHUE, PACKIIAIBIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUECM B I[eKapTOBOf/'I CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a/]a4Yi HAa TPUMCHCHUE BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemiate 3amaun Ha [JOKa3aTEIhCTBO MAaTEMATUYECKHUX OTHOIICHUNM H
HaXO0XIACHUC T'COMCTPHUIYCCKUX BCIWYHH I10 06pa3uaM WM aJirOpuTMaM,
IIPpUMCEHAA HN3BCCTHBIC METOAbI npu pPEIICHUA CTaHOAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIIMe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPHU PEILIEHUN CTEPEOMETPUUECKHUX 3a1a4

6.22

6.23

IIpuBOoaUTE MpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLAE U
JKU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHBIC 3HaHUS HA MIPAKTHKE: aHAITU3UPOBATh pealibHbIC
CUTYallM{ U IPUMEHSATh U3yYEHHbIE MOHSATHUS B IIPOLIECCE MMOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIMpPOBAaHHOW  MpOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CUTYyalluu Ha SI3bIKE T€OMETPHUM, UCCIENOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITUHI U TEOpeM, anmnapara
anreOphl, pelaTh MPAKTUYECKUE 3aJlayd, CBSI3aHHBIE C HAXOXKICHHEM
T€OMETPUYECKUX BEITUUNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kox
7

7.1

7.2

IIpoBepsieMblii 3JIeMeHT coep:KAHUA
I'eomerpus

OCHOBHBIE TTOHATHUS CTEPCOMECTPHHU. Tqua, npsAMasd, IINIOCKOCTb, IIPOCTPAHCTBO.
ITonsarue 006 akCMOMATHYECKOM IMOCTPOCHUHU CTEPECOMETPUN: aKCHUOMBI CTEPEOMETPHU U
n CJIICACTBUA U3 HUX

B3aumHoe  pacrnonokeHHe ~TOpSIMBIX B IPOCTPAHCTBE:  IEpeceKarolrecs,
napajuiefibHble M CKpeuuBarouiecss mnpsmble. [lapamnenbHocTh MpSAMBIX U
IUIOCKOCTEH B NIPOCTPAHCTBE: MapajiesibHble TMpsIMble B  MPOCTPAHCTBE,
MapajuleNbHOCTh TPEX MPSIMBIX, MAPAJICIBHOCTh MPSMOM M IJIOCKOCTH. YTJIBIC
COHAMPABJICHHBIMU CTOPOHAMH, YIOJl MEXIy TMpSMBIMA B TMPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: MapaljiesibHbIE MIOCKOCTH, CBOICTBA MapajlieIbHbIX
iockoctei. [Ipocrelimme nmpocTpaHCTBEHHBIE (QUTYPHI Ha IIOCKOCTH: TETpajdJp,
Ky0, napaJiiesienumnes, NoCTpOeHUe CeUeHn

7.3

[lepneHMKyIApHOCTh NPSIMOM M IJIOCKOCTH: IEPHEHIUKYJISPHBIE MNpsSMbIE B
IIPOCTPAHCTBE, MPSMbIE NTaPAJLIEIIbHBIE U MIEPIICHAUKYJISIPHBIE K IUIOCKOCTH, ITPU3HAK
MEPIEHIUKYISIPHOCTH MPSMOM U IUIOCKOCTH, TEOPEMA O IIPSIMOM NEPIIEHIUKYJIIIPHON
IIJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJl MEXKY MPSAMON U INIOCKOCTBIO, JBYTPAHHBII
YIOJI, TMHEHHBIN YToJI IBYTPaHHOrO yria. llepnenaukyisip 1 HakJIOHHBIE: PACCTOSTHHAE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TUIOCKOCTH, IPOEKIHsI GUTYpPhI Ha
IJIOCKOCTB. [IepreH MKy IApHOCTD IIJIOCKOCTEN: MPU3HAK NEPIICHANKYIJIAPHOCTH IBYX
mockocTeil. Teopema o TpEX NMeprneHuKyIsIpax

7.4

[loHsAiTHE MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTIOIDAHHMKA, BBINYKJIBIE U
HEBBIITYKJIbIE MHOTOIPAaHHMKH, Pa3BEPTKa MHoOrorpaHHuka. IIpusma: n-yrompHas
NpU3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, NMpsiMas U HAKJIOHHAs NPU3MbI, OOKOBas U
IOJIHAs ITOBEPXHOCTH Mpu3Mel. [lapamnenenunen, npsAMOyroabHbIN apajuleaeIuIe]
U ero coucrtsa. Ilupamuna: n-yronpHas nupaMuja, rpaHd U OCHOBAHUE NTUPAMUBL,
O0KOBast U IMOJIHAS MOBEPXHOCTh MHUPAMM[bI, NIPABUIbHAS U yCEUEHHAs NMHUpaMUJA.
OneMeHTbl npu3Mbl W NHpaMubl. [IpaBuiIbHBIE MHOTOTPAaHHUKH: IOHSTHE
MIPAaBUJIBHOIO MHOTOTPAaHHWKA, IPAaBWIbHAS NIpU3Ma M NpPaBWIbHAs IHpaMUIA,
MpaBWJIbHAS TPEyroJibHas MUpaMua U MpaBUWIbHBIN TeTpasap, KyO. [IpencraBnenue
O MpPaBHJIBHBIX MHOTIOTPaHHUKAX: OKTa’p, AOJAEKAdIp M HKoca’dapyrue CedeHHs
IIPU3MBI U TUPaAMUIbI

7.5

CummeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOM, IMIJIOCKOCTH.
OneMeHTBl CHMMETPUM B INHpaMHMAAx, NapajuleleNUIeNax, MpPaBHIbHBIX
MHOI'OIPaHHHUKAX

7.6

Bbruncnenue 31eMEHTOB MHOTOTPaHHMKOB: pEOpa, nuaroHanu, yriusl. [linomans
OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTU NPSAMOM NPU3MBI, IUIOMIAIb
OCHOBaHMH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPSMOM Tpu3Mbl. [lmomans 60KoBOM




MOBEPXHOCTU U TMOBEPXHOCTU MPABUIBHON NUPaMHUAbI, TEOpeMa O IUIOLIAIN
yceuénnoil nupamuabl. [loustue 06 o0bEMe. O0bEM MUpaMUIbI, TPU3MBI

1.7

[Tomo6HbIe Tena B pocTpancTBe. COOTHOIICHUS MY TUIOMIAASIMU TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TENT

11 KJIACC

Koxa
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

['eometpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yOIINe MINHIPUYSCKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKOM MOBepXHOCTH. LlywmHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTb,
o0pa3yrolas U 0ch, IIIOMIalb OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

Konnueckass TOBEpPXHOCTh, 00pa3ymoIIMe KOHHYECKOH IOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM MoBepXxHOCTH. KOHyC: OCHOBaHUME U BepIiIMHA, 00pa3yromas
1 OCh, TUTOIIA]Tb OOKOBOMW M TIOJTHOW MIOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yroIiue
U BbICOTa, OCHOBAHUS U OOKOBask MOBEPXHOCTh

6.3

6.4

Coepa u map: neHTp, paauyc, AnamMeTp, IIOHab MOBEPXHOCTH cdepsl. B3anmHoe
pacrnosnoxeHue chepbl U IIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, Mmiomanb
cdepbl

N300pakeHue Tes BpalleHUs Ha MJI0CKOCTH. Pa3BEépTka uIMHApa U KOHyca

6.5

KoMOuHanmu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOIOIpaHHUK, ONUCAHHBIN
okoJ1o cdepsl, chepa, BliCaHHAST B MHOTOTPAHHUK, WJIH TEJIO BPAILICHUS

6.6

6.7

6.8

[Tonsitue 06 0O6bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
MPSMOYTOJIBHOTO MapajuieNienunena u ciueacteus u3 Heé. OOBEM HMIMHJpA,
koHyca. O0bEM 1mapa u mionaab chepobl
[Tomobubie Tenma B mpoctpaHcTBe. COOTHONICHUS MEXIy  IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

Ceuenust nunuHApa (MapasielbHO M MEPHEHAUKYJSIPHO OCH), CEYEHHs] KOHyca
(mapasuieabHOE OCHOBAHUIO M ITPOXO/AIIee Yepe3 BEPIINHY ), CeUeHHs 11apa

6.9

BexTop Ha muiockocTy W B mpocTpaHcTBe. CllO)K€HHE U BBIYMTAHHE BEKTOPOB.
YMHO)KeHue BeKTopa Ha 4ucio. Pa3nokeHne BekTopa Mo TpEM HEKOMIUJIaHAPHBIM
BektopaM. [IpaBuno mapamienenunena. Pemenue 3amay, CBA3aHHBIX C
IIPUMEHEHHEM NTPAaBUJI ACHCTBUI C BEKTOpaMU

6.10

[IpsiMmoyronbHasi cucteMa KoOpAMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpA.
[Ipocreiimue 3amaun B KOOpAMHATaXx. YToil MexXIy BekTopamu. CkalsipHOoe
MIPOM3BEICHNE BEKTOPOB. BhIuKciieHne yriioB MeXay MPSMBIMH U ILIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHEI'O OBIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
oOpa3zoBaHus

Bnagenue MeronaMm J0Ka3aTeNIbCTB, AJITOPUTMAMH pELIEHUS 3ajady;
yMeHue (opMyJIHpOBaTh U ONEPUPOBATh IMOHATUSAMHU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, NMpPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKH; IPUMEHSATH UX; yMEHUE (HOpMyIupoBaTh
0o0paTHOE M IPOTUBOMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BATH METOJ MaTeMaTUYeCKOM WHAYKLUH,
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKIACHUS MpU PpPELICHUM 3ajad,
OLICHUBATh  JIOTMYECKYI0 IPAaBUIBHOCTb  PACCYXKIEHHUH; yMeHHe
ONEpUPOBATH MOHATHSIMH: MHOKECTBO, IMOIMHOXECTBO, ONEpPAllMU Haj
MHOJKECTBAMH; YMEHHE HCIIOJIB30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAaHUs peasIbHbIX IPOLIECCOB U SBJICHUH U NPU PELUICHUH
3ajjady, B TOM 4YHCIIEé M3 JpPYyTruX Y4YeOHBIX TMPEeIMETOB; YMEHHE
ONepupOBaTh NOHATUIMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3ajJlaBaTb M ONHUCHIBATh Tpadbl pasIUYHBIMU

crocob6amu; UCIONIb30BaTh rpadbl MpU PelIeHUH 3aa4

YMeHne onepupoBaTh MOHATUSMH: HATYypaIbHOE YHCIIO, IIeJI0e YHCIIO,
CTETIEHb C LIEJIbIM IOKa3aTeaeM, KOPpeHb HaTypallbHOM CTENEeHH, CTEeNeHb
C pamMoOHAIBHBIM  TOKa3aTeleM, CTeNeHb C  JIEHCTBUTEIBHBIM
nokaszareneM, JorapugM ymucia, CHHYC, KOCHMHYC W  TaHI€HC
NPOMU3BOJIBHOTO YHCIA, OCTAaTOK II0 MOJMYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIBIX,
palMOHANBHBIX, JICHCTBUTENBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NPU3HAKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
o0riee KkpaTHOe, anroput™ EBKITHIa MpH penieHny 3a1aq; 3HAKOMCTBO C
pPa3NMYHBIMM ~ TO3UIIMOHHBIMM ~ CHCTEMaMH  CYMCJICHHUS; yMEHHE
BBITIOJIHATH BBIYMCIICHHE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHUH CO
CTENEeHsMHU U JiorapudmMamu, mpeoOpa3oBaHUs IPOOHO-pAIIMOHATBEHBIX
BBIDAKCHUH; YMEHHUE OIEPHUPOBATh MOHATHAMH: IIOCIEIOBATEIHHOCTD,

apudMeTHIecKas Iporpeccus, FreoMeTprIecKas porpeccus, 0eCKOHEYHO




yObIBaroIiasi  reOMETpUYECKas  MPOTpPeccusi; yMEHUE  3a/1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX (popmyr;
YMEHHE ONEepUpPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONMPSKEHHBIE
KOMILIEKCHBIC YHCIIa, MOJTYJIb U apTyMEHT KOMILIEKCHOTO yucia, hopma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanyveckas); yMeTb IPOHM3BOIUTH apHU(PMETHUYSCKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

OnpeCaACIMTCIIb MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTTPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIIBHBIC, WPpalOHAIILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CHUCTEMbI;, YMCHUC OIICPpHUPOBATH
HOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HCpaBCHCTB W CHUCTECM, YMCHHC PpCHIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTEMBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI IJId PCHICHUSA MATEMATUUCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIMH, OTPAaHUUYEHHOCTh (DYHKIIMHU, MOHOTOHHOCTb
(byHKIMH, SKCTpeMyM (PyHKIIMH, HauOoJbIlIee 1 HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha IPOMEXYTKE, HENpepbIBHAsA (PYHKIIMSI, aCUMIITOTHI Tpaduka
¢byHKIMY, TIepBast U BTOpas MPOU3BOAHAS (PYHKIIUH, TEOMETPHUECKUN U
¢bu3nyecKuil CMBICT TPOU3BOJHOW, NEpBOOOpa3Has, OMPENEIEHHBIN
MHTETpajl; yMEHHE HaxXOAMUTh ACHUMOTOTHI Tpaduka (yHKIHH; yMEHHUE
BBIUUCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMITO3UIIUHN (PYHKIMI, HAXOIUTh YpaBHEHUE KacaTelbHOW K Ipaduky
GyHKIIUM; YMEHHE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIIMIA;
YMEHHE HCIIONb30BaTh IMPOU3BOJHYIO S MCCIEIOBaHUS (YHKIUH,
HaXOAUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUS (QYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHHUEM amIapara MaTeMaTH4YeCKOTo
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JJIsl HAaXOXKACHUS HAWIy4lIero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIIE€ COLMAIbHO-DKOHOMUYECKUX H

bU3HYeCKUX 3aa4ax; HaXOAUTh TJIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTCrpaia;, NpuBOAUTL NPUMCPbI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

noMouibio AudepeHnanbHbIX ypaBHEHUN

VYMeHue omnepupoBaTh MNOHATHSAMU: Trpaduk GyHKUMH, oOpaTHas
GyHKIMSA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4YHAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIMS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3arenbHas M Jorapupmuueckas (QyHKIUM; YyMEHHE
CTpOUTH TpauKH U3yUYEHHBIX (YHKIMU, BBHIIOIHATH MPeoOpa3OBaHUS
rpaduKoB (PyHKIHUH, HCIOIb30BATH I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX YYEOHBIX MPEIMETOB H
3ajJjay U3 peaslbHOM JKM3HU; BbIpaXaTh (GOpPMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (PyHKIUHA AJ1s peIeHHs
YpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE Ha
MPOLIEHTHI, 0 U YacTH, Ha JBUKEHHE, padOTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTH yNpaBJIEeHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHUs, HEPABEHCTBA U HX
CUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJyYEHHOE DPEIICHHUE U
OLICHMBATh IPaBJONOJ00HOCTh pE3yJIbTATOB; YMEHHUE MOJEIUPOBAThH
pealbHBIE CHUTyallMd Ha A3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHUIO 33J]1a4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBaTh HOHATHAMM: CpeiHee apu(MeTHUeCKoe, MeuaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHHE H3BJIEKATh, HHTEPIIPETUPOBATD
nH(popMaIrio, MPEeJICTaBICHHYIO B Ta0IHIIaX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyI0 CBOICTBA peaJIbHBIX MIPOLIECCOB U SBJICHUI; IPEICTABIIST
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTaTUCTHYECKUE JaHHBbIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METOJIOB U AJIEKTPOHHBIX CPECTB; Ipa)UueCKH NCCIET0BATh COBMECTHBIE
HAOJIOZCHUST C TIOMOILNBIO JMarpaMM pacCeMBaHUS M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIy4aHbIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYallHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(bopMyJIbl CIOXKEHUS U YMHOXEHUS BEpOSTHOCTEH, (OpMyIy IOJIHOH
BEPOSATHOCTH, (hopmyiy bepHyu, komOuHaTOpHbIE (HaKTHI U (HOPMYJIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydailHas BEJIMYMHA, pACHpPEEIICHUE BEPOSITHOCTEM,
MaTEMaTHYECKOE OXHMJAHUE, NUCIEPCHS MU CTaHIApPTHOE OTKIOHEHHE
CIlydaliHOW BENWYHMHBI, (YHKIUH paclpelesieHusT H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKa3aTeJIbHOIO W HOPMAJIBHOIO PACHpPENEICHMUI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpelelNeHui Juis
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE IPHUBOJIUTH IMPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCET B MPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IIPUMEHSTh KOMOMHATOPHBIE (PAKTHI U pacCy>KICHUS JUIs pelIeHUs 3a/1a4;
OLICHMBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIETb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YyIUIA, IIIOCKUH  YroOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINECA IpPSMBIE,
MapaJuIeJIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY HPSAMBIMH, YroJl MEXAY HPSIMOM M IJIOCKOCTBIO, YTrOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSIHAE MEXK/y TUIOCKOCTAMH; YMEHHUE UCIIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIE (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHUpA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMPAKTUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00bEM GUTYDHI,
MHOTOTPaHHUK, ITPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajuienenunen, HOpusMa, nupampaa, (Gurypa U IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIomaib
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHyCa, LMIMHApa, 00bEM KyOa,

IIPSAMOYTOJIBHOTO IapajulelIeNuIlela, TUPaMUAbl, IPU3MBI, LWIAHIPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LMJIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss chepbl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs1, UX CEYEHHUs, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(bopMyIHpOBaTh ONpEAeNeHHs N3y4yaeMbIX (PUTyp, BBIIBUTATH TUIIOTE3BI
O CBOMCTBax U MpHU3HAKaX reOMETpUYEcKuX (puryp, o00CHOBHIBATH WM
ONpoBEpraTh MX; yMEHHE TPOBOAMWTH Kiaccuukanuioo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBITIOJIHATH HEOOXOAMMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBWKCHHE B IPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIIOIb30BATh T'€OMETPUYECKHUE OTHOIICHHS
IPY PEeLICHUH 3a/1a4; HaXOAUTh FT€OMETPUYECKHE BETUYMHBI (JUTMHA, YToJ,
TI0Iaab, 00BEM) IPH PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BEIUUHMHBI
(mHa, yroi, TUIomanab, 0O0BEM, IJIOMIANb MOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIIA/Ab TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cepbl; 00hEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BEMOB MMOJI00OHBIX QUTYp
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YMeH#ne orneprupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CHCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKeHHEe BeKTopa Mo Oasucy,
CKAJIIPHOE TNPOU3BEACHUE, BEKTOPHOE IMPOU3BEJICHUE, YIOJd MEXIY
BEKTOpaMU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKHX 3aJad | 3afad JAPYTuxX y4eOHBIX

IIPEAMETOB
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YMmeHue BbIOMpaTh MOAXONAIIMNA METOA MU PpeIICHUs 33a/1a4H,
[IOHUMAaHUE 3HAYUMOCTH MATEMaTUKM B M3Y4YEHUHM IIPUPOIHBIX U
OOIIIECTBEHHBIX ~ MPOIIECCOB W  SIBIICHUH; yMEHHE paclo3HaBaTh

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANTH




IIpUMEPBl  MATEMaTU4YECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Hucna u BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonansubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpodH

13 Apudmernueckuil KopeHb HaTypalbHOU cTeneHu. JeicTBus ¢ apupMeTH4ecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETEHU

14 Crenenb ¢ nenbiM mokazateneM. CTeneHb C PpalMOHAIBHBIM IOKa3aTeeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCMHYC M TaHIEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YUCIIOBOI'O apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATYpaJIbHbIC JOrapru(MbI

JlelicTBuTenbHbIe uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 gyrciaamu. [IpuOmmkE€HHBIE BBIYHMCICHUS, TNPABWIA OKPYTJICHUS, TMPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BHIYUCICHUN

1.8 [TpeoOpa3oBanue BeIpaKEHUN

1.9 KommiekcHbie uncia
2 VYpaBHEHUS U HEpPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPAaBHEHHS

2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [TokazarenbHble U IOrapupMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuveckrne HepaBeHCTBA

2.9 CucTeMbI ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10 VYpaBHeHUsI, HEPAaBEHCTBA M CUCTEMBI C TTapaMeTpamMu

2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTelb MaTpULIbI
3 OyHKIUH U TpapUKH




Oyukmwms, crocoOwl 3amanus Gyukuuu. ['paduk Gyakuuu. B3ammao oOparHbIE

3 ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue GyHKIuu
OOnacte ompeneneHus: U MHOXECTBO 3HaueHWil ¢yHkmuu. Hymm ¢yskomu.
32 [TpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKiuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
33 CreneHHass (yHKLUS C HaTypajlbHBIM M LEJNbIM Ioka3aTtesneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenpHas u orapudmMudeckas QyHKIMN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrTorsl rpadukoB ¢yHkumid. CBoiicTBa (YHKIHWH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernaeckas u reomeTprueckas nporpeccun. @opmyiia CIoKHBIX TPOIIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pynkuuu. [Ipons3BoaHbIe 3eMEHTApHBIX QYHKIIHIA
[IpuMeHeHMe TPOU3BOMHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxx1eHre HanOoIbIIero 1 HaMMEeHbIIEro 3HaueHus! GyHKIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamu. J{luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha MJIOCKOCTU
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
1.4 Tena u MOBEPXHOCTH BpAILICHUS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

B cootBerctBum ¢ Ilpukazom Munmnpocsemenus Poccun ot 22.06.2026 N 436 "O6

YTBEPXKIACHUM (eJepabHOIO IEepPeUHs YYCOHHUKOB, JOMYIICHHBIX K HCIIOJIb30BAHUIO TIPU
pealM3aliiid  UMEIOIIUX TOCYJApCTBEHHYIO aKKPEIUTAIMI0 O00pa3oBaTEeIbHBIX MPOrpaMm
HAYaJLHOrO OOIIEro, OCHOBHOI'O OOINEro, CpeaHero oOmero oOpa3oBaHUS OpraHU3allUsSIMU,
OCYIICCTBIISIONMMU 00pa30BaTENbHYIO JICATECIBHOCTh, U YCTAaHOBICHUH MPEIEIHHOIO CpPOKa
WCIIOJIb30BAaHUs MCKIIOYCHHBIX YYCOHMKOB M pa3pabOTaHHBIX B KOMIUIEKTE ¢ HUMH Y4Y€OHBIX
rmocoouiu"

MaremaTrka: anreOpa 1 Hayaja MaTeMaTHIeCKOTro aHanmu3a, reomerpus. ['eomerpus. 10-11
KJIacchl : yueb. s o0uieo0pa3oBar. opranu3anuii: 0a3oBblil u yriay06:. yposuu / JI. C.
AranacsH u 1p. - M.: [Ipocseenue, 2019

MaremaTrka: anreOpa 1 Hayaja MaTeMaTH4eCKOTo aHanusa, reomerpus. ['eomerpus. 10-11
KJIACcChI : yuel. 1t o0meo0pa3oBar. opranu3anuii: 6a3oBelii u yriay6:. yposau / JI. C.
Artanacsas u ap. - M.: [Ipocsemienue, 2019

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Tectsl 1o reomerpuu: 10 kinace: k yueonuky JI.C. Atanacsina u ap. «I'eomerpust. 10-11
knaccel» / FO.A. I'maskos, JI.W. boxenoBa — M.: M3matenbcTBO « IK3aMEH.

I'eomerpust. CamocrosrenbHble padoThl. 10 kinacc: y4uel. mocobue ans o61eoopa3oBart.
opranusanuii: 0a30oBblil U yriay6nenssiii yposenb / M.A. Nuenckas. — M.: IIpocserienue.
I'eometpus. 10 knacc. ba3oBsiit u yriyOneHHsli ypoBHU. Pabouas terpans. 0.A.
I'mazkos, U.H1. IOauna, B.®. byty3os. — M: IIpocsemenne

I'eomerpust. 10 knacc. ba3oBblii u yriyOnaeHHbIH ypoBHU. J(UaakTHUECKHE MaTepHAaIbI,
Bb.T'. 3uB. — M: [IpocBenienune

Tectsl o reomerpun: 11 kiace: k yueonuky JI.C. Atanacsina u ap. «I'eomerpust. 10-11
knaccel» / FO.A. I'maskos, JI.. boxxenoBa — M.: M3natenbcTBO « IK3aMEH.

I'eomerpust. CamocrosrenbHble padoThl. 11 kinace: yue6. mocobue ans obmeoopa3oBart.
opraHu3anuii: 6a3oBblil U yriyonaeHHsli ypoBenb / M.A. Nuenckas. — M.: [IpocBerienue.
I'eomerpus. 11 xnacc. ba3oBelii u yriyonenssiii yposau. Pabouas Tetpans. F0.A.
I'mazkoB, U.U. FOquna, B.®. byty3oB. — M: IIpocBenienue

I'eometpus. 11 knacc. ba3oBsiii u yriyOieHHbIH ypoBHU. JJugaKkTHUecKre MaTepHUabl,
b.T". 3uB. — M: [IpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

B coorserctBun ¢ IIpukxazom MunucrepcrBa npocsemenus Pocculickon @enepauuu ot

25.08.2026 Ne 591 "OO6 ytBepkaeHun (pemepanbHOTO MEPEUHs AIEKTPOHHBIX 00pa30BaTEIHHBIX
PECypCOB, AOMYIICHHLIX K HCIOJIb30BAHHUIO IIpU pCaIM3allui UMCHOIIUX TOCYJAApCTBCHHYIO
aKKpEAUTAIMI0 00pa30BaTEIbHBIX MPOTPAMM HAa4aJIbHOTO 00IIIeT0, OCHOBHOTO OOIIIETO, CPETHETO
oOrmiero oopazoBaHus"

O6m1ecTBO ¢ orpann4eHHoN oTBeTcTBeHHOCTHIO "SIKmacc". ['eomerpust. 10 kimacc
OO6m1ecTBO ¢ orpann4eHHoN oTBeTcTBeHHOCTHIO "SIKmacc". ['eomerpust. 11 kimacc



OOmiecTBO ¢ oOrpaHu4eHHOW oTBeTcTBeHHOCThIO "CkaeHnr". Maremaruka. ['eomerpusi.
WuTepaxktuBHble 3a1anus. 10 kiacc

OOmecTBO ¢ oOrpaHM4eHHON oOTBeTcTBEHHOCThIO "CkaeHnr". MaremaTuka. I['eomerpus.
WNHuTtepaktuBHbIe 3aaanus. 11 kimacc

@OenepalibHOE TOCYAapCTBEHHOE AaBTOHOMHOE O0pa3oBaTelIbHOE YUYPEKICHHE BBICIIErO
obOpazoBanusi  "l'ocymapcTBeHHBI  yHHMBepcuTeT mpocBemenus". Lludposoit  kypc
"T'eomerpusa" 10 knacc

QenepalibHOE TOCYAapCTBEHHOE AaBTOHOMHOE O0pa3oBaTelIbHOE YUYPEKICHHE BBICIIErO
oOpazoBanusi  "l'ocymapcTBeHHBI  yHHMBepcuTeT mpocBemenus”. Lludposoit  Kypc
"T'eomerpus" 11 kiacc

O6mectBo ¢ orpanndeHHoW oTBercTBeHHOCThIO "OK3AMEH-MEJIMA". bubnuoreka
ANIEKTPOHHBIX O0Opa3zoBarenbHbIX pecypcoB. ['eomerpusa. 10-11 kmaccel. MHOrorpaHHUKH.
Tena Bpawenus. Crepeomerpusi. Harnsansle ypoku
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