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MNOACHUTEJIBHAS 3AIIMCKA
Pabouas mporpamma yuebHoro kypca «I'eomerpus» 6azoBoro ypoBHs i oOyyaromuxcs 10 —
11 xyaccoB pa3paboraHa Ha ocHoBe DenepanbHOr0 TIOCYAApCTBEHHOIO 0Opa30BaTEIbHOTO
CTaHJapTa CpeAHero oOmero oOpa3oBaHHsA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
OPeABABISIEMBIX K MaTeMaTH4ecKoOMy OOpa3oBaHMIO, M TPATUIMNA POCCHHCKOTO OOpa3oBaHMS.
Peanu3anus nporpamMMbl 00ecrieunBaeT OBIIaICHUE KIIFOYEBBIMI KOMIETEHIMSIMU, COCTABIISIOIINMHU
OCHOBY Ul CaMOpa3BUTHS U HENPEPHIBHOIO 00pa30BaHUs, IEIIOCTHOCTh OOIIEKYJIbTYpPHOTO,
JUYHOCTHOTO Y TIO3HABATEIHLHOTO Pa3BUTHS TMYHOCTH 00yUarOIIUXCS.

HEJIM N3YYEHUA YYEBHOT'O KYPCA

BaxxHocTh y4eOHOro Kypca Te€OMETpUHM Ha YpOBHE CpeaHero ooiiero oOpa3oBaHUs
oOyClIOBJI€Ha TMPAKTUYECKOW 3HAYMMOCTBIO METANpeIMETHBIX W MPEAMETHBIX pPe3yJIbTaTOB
oOy4YeHHs] TEOMETPHHM B HANpaBICHUH JHYHOCTHOTO pa3BUTHUS OOydarommxcs, (hpopMmupoBaHus
(GyHKIIMOHAIBHOM MaTeMaTU4YeCcKOM TIpaMOTHOCTH, H3YyUYEHHUs JAPYTUX Y4eOHBIX JAUCIMILIUH.
Pa3Butne y oOydaromuxcsi MpaBUWIBHBIX TMPEACTABIECHUN O CYIIHOCTH M MPOUCXOXKICHUU
TE€OMETPUIECKUX a0CTpaKIUii, COOTHOIICHWH PEATbHOTO W HCATBHOTO, XapaKTepe OTpPaKCHHS
MaTE€MAaTH4YECKON HAayKOW SIBJIEHHMU M IPOLECCOB PEAIBHOIO MHpPAa, MECTE T'€OMETPUU B CHCTEME
HAyK U POJIM MAaTEeMAaTUYECKOTO MOJICIIUPOBAHUS B HAYYHOM TIO3HAHUU U B MPAKTHKE CIIOCOOCTBYET
(GbOopMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUalIUXCA, a TAK)KE Ka4eCTB MBIIUICHHSI, HEOOXOIUMBIX
JUTS aIanTallid B COBPEMEHHOM OOIIIECTBE.

['eomerpust siBsieTcss OAHMM €3 0a30BBIX MPEAMETOB HA YPOBHE CpPETHEro 0OIIero
o0Opa3oBaHusl, TaKk KaK OOECIEYMBAET BO3MOXHOCTh HM3YYECHUS KaK AHCIMIUINH €CTECTBEHHO-
Hay4HOW HAIPABICHHOCTH, TaK U T'YMaHUTAPHOMU.

Jlornueckoe mbllIeHUE, popMUpyeMoe TPH U3YUYEHUU OOYUYaIOIIMMUCS MOHSITHITHBIX OCHOB
TE€OMETPUH U MOCTPOCHUU IEMOYKH JIOTHUYECKUX YTBEP)KICHUU B XOJ€ PEIICHUS TeOMETPUUECKUX
3a/lad, yYMEHHE BBIJBUTATh M OIPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO HCIOIB3YIOTCA MPHU
peIIeHNH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTH M3 Kypca (PH3UKH.

YMeHHne OpHUeHTHPOBATHCSA B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO BCEX 00IACTIX
JesITeTbHOCTH denoBeka. OpHeHTalusi 4elloBeKa BO BPEMEHM M NPOCTPAHCTBE — HEOOXO0IUMOe
YCIIOBHE €Tr0 COIMAIBHOTO OBITHS, opMa OTPAXKEHUSI OKPYKAIOIIETO MHUpA, YCIOBHE YCIEITHOTO
MO3HAHMA W aKTHBHOTO TpeoOpa3oBaHus JeHCTBUTENBHOCTH. OnepupoOBaHNe MPOCTPAHCTBEHHBIMH
oOpa3amMu OOBEIUHSET pa3Hble BHUJBI y4eOHOH W TPYJOBOW NEATENBHOCTH, SIBISAETCS OAHUM M3
npodeccuoHaNbHO BaXKHBIX KaueCTB, IOITOMY aKTyalbHa 3a7a4a (popMUpOBaHUS Y 00ydarOIIUXCS
MPOCTPAHCTBEHHOTO MBIIUICHHUS] KaK Pa3HOBHIHOCTH OOpPA3HOTO MEIIIICHHS — CYIIECTBEHHOTO
KOMITOHEHTA B MOJTOTOBKE K MPAKTUYECKOM NEeITETbHOCTH 10 MHOTUM HAIPABJICHUSM.

[lens ocBoeHust mporpamMmbl yueOHoro Kypca «I'eomerpusi» Ha 6a30BOM ypOBHE OOyUEHHUS —
o01reobpa3oBaTeIbHOE U OOIIEKYJIbTYPHOE pa3BUTHE OOydaromuxcs uepe3 oOecredeHue
BO3MOKHOCTH TPUOOPETEHUST M HCIIOJB30BAaHUS CHCTEMATHUECKUX T'C€OMETPUYECKUX 3HAHUN H
IeUCTBUH, cenu(PUIHBIX TEOMETPHH, BO3MOXHOCTH YCHEIIHOTO MPOJOJDKEHHsI 00pa3oBaHUs MO
CHEIMAIBHOCTSIM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJIb30BAaHUEM T€OMETPHUH.

[Iporpamma mo reomeTpun Ha 6a30BOM YpOBHE IMpeaHA3HAYCHA I 00yJalomuXxcs cpenHein
IIKOJIbI, HE WCTBITHIBABIINX 3HAYUTENBHBIX 3aTPYJHCHUNW HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi. Takum oOpa3zoMm, oOyuaromuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIHE
MaTeMaTUYECKHE YMEHHS, CBSI3aHHBIC CO CIENU(UKON TeOMETpUU M HEOOXOAMMEBIC IS KU3HHU B
COBpEeMEHHOM o01ecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOXKHOCTh H3YYHUTh TEOMETPHUIO Oolee
r1yOOKo, ecid B JajlbHEHIIEM BO3HMKHET HEOOXOJMMOCTh B TE€OMETPHUECKUX 3HAHUAX B
po¢eCCHOHANBHOM JIeATEIbHOCTH.



JIOCTH)KEHUE LeM OCBOCHUS MPOrpaMMbl OOECHEUMBAETCS PELICHHUEM COOTBETCTBYIOIIMX
3agad. [IpuoputeTHpIMM 3aauaMu OCBOeHUs Kypca «['eomerpum» Ha 6a3zoBoM ypoBHe B 10—11
KJ1accax sBJISIFOTCS:

e (opmupoBaHUE NPEACTABICHHS O TE€OMETPUU KaK YaCTH MHUPOBOW KYJIbTYPbl U OCO3HAHUE

e€ B3aMMOCBSI3H C OKPY>KaIOILIUM MUPOM;

e (opMuUpOBaHUE MPEICTABICHUS O MHOTOI'PAaHHHUKAX UM TeJIaX BpAIlEHUS KaK O BaKHEHIINX
MaTEMaTUYECKUX MOJENAX, MO3BOJSIONIMX OMNKMCHIBATH M H3ydaTh pas3HbIe SBICHUS
OKpYKaroIlero Mupa;

e (QopmupoBaHHME yMEHHUs paclo3HaBaTh HAa YEPTEXKAX, MOAENIIX M B pEaTbHOM MHpE
MHOT'OI'PaHHUKH U T€Ja BpallleHus;

e OBJAJCHHE METOAAMM  pELICHHMs 3aJad Ha [OCTPOEHHS Ha  M300paKEHHSIX
MIPOCTPAHCTBEHHBIX QUTYD;

e (opmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHATHSMU O MHOTOTPaHHUKAX U TeNax
BPALLEHMSI U UX OCHOBHBIMU CBOMCTBAMU;

® OBJIQJICHHE AITOPUTMAMM pEIICHUs OCHOBHBIX THUIOB 3ajiay; (OpMUPOBAHHE YMEHUS
MPOBOJAUTh  HECIOXKHBIE  JOKa3aTelbHbIE  PACCYXACHHS B  XOAE€  pEUICHUS
CTEpEOMETPUUECKUX 3a]1a4 U 3a/1a4 C MPAKTUYECKUM COJICpKAHUEM;

® pa3BUTHE  MHTEJUIEKTYyaJIbHBIX U TBOPYECKUX  CIOCOOHOCTEH  0oOydaromuxcs,
MO3HABAaTEIbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUM, KpUTUYHOCTH MBIIILJICHHS;

e (¢opmupoBaHue (PYHKIMOHATHLHOW TIPAaMOTHOCTH, pPEJIEBAHTHOW T€OMETPUHU: YMEHHUE
pacro3HaBaTh MPOSIBICHHUS] T€OMETPUUYECKUX MOHATHUN, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CHUTyallUIX W IpU HU3YyYEHUH JAPYTUX Y4YEeOHBIX MPEIMETOB,
MPOSIBJICHUS 3aBUCUMOCTEHN 1 3aKOHOMEPHOCTEH, (POPMYIHPOBATh UX HA S3bIKE T€OMETPUHU
U CO3JaBaTh F€OMETPUUYECKHE MOJIETH, IPUMEHATh OCBOEHHBIM I€OMETPUYECKUN ammapaT
JUIL peIIeHUs] MPaKTUKO-OPUEHTHUPOBAHHBIX 3aJay, HHTEPIPETUPOBATh U OICHUBATH
MOJTyYCHHBIE Pe3YJIbTaThI.

OTnuyuTeNnbHOM 0COOEHHOCTHIO MPOTPaMMbl SIBIISIETCS BKIIIOUEHHUE B KypC CTEPEOMETPHUH B
HayaJle ero M3y4eHHs 3ajay, pelllaeMbIX Ha YpOBHE MHTYUTHBHOI'O MO3HAHUS, U ONPEICIEHHBIM
oOpa3oM opraHM3oBaHHas padoTa HAJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO H
IIPOCTPAHCTBEHHOT'O MBILUIEHUSI, CTUMYJIMPYET IPOTEKaHNE NHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET
K JJaJIbHEUIIIEMY U3YUYEHHUIO IPEIMETA.

[Ipennoutenne OTHAETCS HAMVIATHO-KOHCTPYKTUBHOMY METOAYy OOy4YeHHs, TO €cThb
TEOPETUYECKUE 3HAHUS HMEIT B CBOEM OCHOBE YYBCTBEHHOCTbH IPEIMETHO-TIPAKTUYECKON
NesITeIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Yy ydalIuxcs B Kypce CTepEeOMETpPUU
MPOBOAUTCS 3a CYET pELIeHUs 3aJad Ha CO3/1aHHE IPOCTPAHCTBEHHBIX 00pa3oB M 3aJay Ha
ONEpUpPOBAHME TPOCTPAHCTBEHHBIMU oOOpa3zamu. CozgaHue oOpa3a MPOBOAUTCS C ONOPOH Ha
HarJsAHOCTh, @ ONEPUPOBaHHE 00pa30M — B YCIOBHSX OTBJICUEHHUS OT HATJISIHOCTH, MBICIIEHHOTO
M3MEHEHHSI €T0 UCXOJIHOTO COJIEPIKAHMSL.

OcHoBHBIE  coaepxaTenbHble JauHMM  Kypca  «['eomerpum» B 10-11  kmaccax:
«MHuororpanHukn», «lIpsMble U TUIOCKOCTH B IpocTpaHCTBe», «Tena BpameHus», «BekTopbl u
KOOpPJMHATHI B MpocTpaHcTBe». DopMupoBaHre JOrMYeCKUX YMEHUHN pacrpeaenseTcs He TOJIbKO 1Mo
CoJIepKaTeIbHbIM JJUHUSAM, HO U IO rojilaM 00y4eHHsI Ha YPOBHE CpeJHEro 00111ero 00pa3oBaHus.

Conepsxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NMPEIMETHBIM pE3yJIbTaTaM OCBOCHHsI paboueit
IpOrpaMMbl, paclpefeNéHHbIM 10 ToAaM OOy4YeHHs, CTPYKTYpUPOBAHO TakKUM 00pa3oM, YTOOBI
OBJIaJICHUE TEOMETPUUYECKHUMH TOHATUSAMH M HaBBIKAMU OCYUIECTBIISUIOCH MOCIEIOBATEIbHO U
MOCTYINATENbHO, C COOIOIEHUEM MPUHIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIFOUAIUCH



B OOUIYI0O CHUCTEMY T'€OMETPHUYECKHX MPEICTaBICHUN 00yYaronuxcs, pacliupsis U yriyousss eg,
o0pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIJIAHE
Ha usydenue reomerpum otBoautcs 2 yaca B Heneno B 10 kimacce u 1 gac B Henenmo B 11
KJIacce, BCETo 3a JiBa roja ooydenus - 102 yueOHBIX Jaca.

COJAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble U JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHA CTEpeOMeTpUH. Touka, mpsMasi, INIOCKOCTh, MPOoCcTpaHcTBO. [loHsATHE 00
aKCMOMAaTHYE€CKOM IIOCTPOCHUHN CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3aumHOE pacnosnokeHue NpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, NapaulelIbHbIE U
CKpeluBaroniecs: npsiMble. [lapamnenbHOCTh NPSIMBIX M INIOCKOCTEW B IIPOCTPAHCTBE:
MapajuieIbHbIE TIPSIMBIE B MPOCTPAHCTBE; MAapaJUICIIBHOCTh TPEX MPSMBIX; MMapauIeIbHOCTD MPSIMON
U IUIOCKOCTH. YTJIBI C COHANPABICHHBIMU CTOPOHAMM; YIOJl MEXAY NPAMBIMU B IIPOCTPAHCTBE.
[TapaynenbHOCTh MIOCKOCTEN: MapajuIeIbHbIE IUIOCKOCTH; CBOMCTBA NMapaJUIeNbHBIX IUIOCKOCTEN.
[IpocTeiimme mnpocTpaHCTBEHHbIE (UIYpPHl HAa IUIOCKOCTH: TETpasJp, KyO, Napasienenumesn,
MOCTPOEHUE CEYEHU.

[lepneHAUKYIAPHOCTD MPAMOM M IUIOCKOCTH: MEPIEHIAUKYJIAPHBIE NPSIMbIE B IPOCTPAHCTBE,
IpsIMblE TapaJljIebHbIE W NEPIEHIUKYISIPHBIE K IUIOCKOCTH, NPU3HAK NEPIEHIUKYISIPHOCTH
IIPSIMOM M IJIOCKOCTH, TEOPEMA O IMPSAMOM NEPHNEHAUKYIAPHON IIIOCKOCTH. YTIIbI B IPOCTPAHCTBE:
YroJl MEXAY NPSAMOM M IUIOCKOCTBIO; JBYTPAHHBIM YIoOJI, JIMHEWHBIM Yroa ABYTPAaHHOIO YIJIA.
IlepneHaUKyYIsp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSTHUE OT NMPSMOH 110
IUIOCKOCTH, MpOeKUuss (GUryppl Ha IUIOCKOCTh. lleprneHAuKyIsIpHOCTh IUIOCKOCTEH: NpHU3HAK
MEPIEHANKYIIPHOCTH ABYX MIIOCKOCTEN. Teopema o TpEX NeprneHauKyIIpax.

MHororpaHHMKH

IloHsATHE MHOTOIpaHHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOTPAHHUKA, BBIITYKIIBIC U HEBBIIIYKIIbIC
MHOT'OTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yrospHass npusma; rpaHd U OCHOBAaHUSA
NpU3MBbI; TpsMas W HAKJIOHHAs MpU3Mbl; OOKOBas W TIOJHAS IIOBEPXHOCTb IPHU3MBI.
[Tapannenenunesn, NpsAMOYTOJIBHBIM NapajulesenuIe] U e€ro cBoicrBa. Ilupammupa: N-yrosibHas
nupaMujia, TpaHH W OCHOBaHME NHpPaMUAbl; OOKOBask W TOJHAs MOBEPXHOCTh MHPAMUJIBI;
NpaBUJIbHAsE W yCedy€HHas NUpaMuAa. OJIEMEHTbl Mpu3Mbl W nupamuasl. lIpaBunbHbIE
MHOT'OTPaHHUKH: IIOHATHE IIPABUIBHOIO MHOIOI'PDAHHMKA; MPAaBUJIbHASA MPU3Ma M IPaBUIIbHAL
nupaMuia; MpaBUiIbHAs TPEYroyibHAs MUpaMuIa U MpaBUWIbHBIN TeTpadap; KyO. IIpencraBnenue o
MIPaBUJIBHBIX MHOTOIPAHHUKAX: OKTadp, NOACKadAp U uKocaraAp. CeueHus: Npu3Mbl U MUPAMUIbI.

CummeTpuss B MPOCTPAHCTBE: CHMMETPHUSI OTHOCHUTEIBHO TOYKH, HPSIMOM, IUIOCKOCTH.
DnemMeHThl CHMMETPHUH B MpaMuax, NapajjiesIenuIe ax, IpaBuIbHbIX MHOTOTpaHHUKAX.

Brruncienne 371€eMEHTOB MHOTOTPAHHUKOB: péOpa, auaroHanu, yriel. [lmomans OoxoBoi
MOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH MPSMOM MPU3MBI, IJIOIIAlb OCHOBAHUMN, TeopemMa 0 OOKOBOM
MOBEPXHOCTH TpsiMOW mpu3Mebl. [lnomane OOKOBON MOBEPXHOCTH M MOBEPXHOCTH MPABHIBHOU
NUpaMubl, TeOpeMa o Iomann yceuéHHon nupamuzsl. [lonstue 06 o6béme. OOBEM mHpaMuIbI,
MIPU3MBIL.

[lono6ubie Tena B mpocTpaHcTBe. COOTHOHIEHHMS MEXAY IUIOMAASIMH TIOBEPXHOCTEH,
00BéMaMU OJOOHBIX TEIL.



11 KJIACC

TeJia Bpalenus

[{unuHapudeckas TOBEPXHOCTh, O0Opasyromue IWIMHIPUYECKOW IMOBEPXHOCTH, OCh
HWIMHAPUYECKOW moBepxHocTU. L{unuHap: ocHoBaHUS W OOKOBasi MOBEPXHOCTh, OOpa3yromias u
OCb; IJIOMIa b OOKOBOM U MOJHOM MOBEPXHOCTH.

Konundeckass MmMoOBEpXHOCTh, 0Opa3yloniue KOHUYECKOW TOBEPXHOCTH, OCh W BEpIIMHA
KOHUYeCKOoM moBepxHOCcTH. KoHyc: ocHOBaHMe W BepIMHA, 00pa3yromas U OCh; IUIOaab OOKOBON
U TIOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opasyioliue M BBICOTA; OCHOBaHHS M OOKOBas
MTOBEPXHOCTbD.

Chepa wm map: meHTp, paauyc, AMAMETP; IUIOIMATL TMOBEPXHOCTH cdepbl. B3anmuoe
pacnosoxkenue chepsl U INIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe; mIomaas chepsl.

N306pakenue Ten BpalieHus Ha MI0CKOoCcTH. Pa3BEpTKa MUIMHIpA U KOHYCA.

KomMOuHarmu tei BpamieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OIMMCAHHBIN OKOJIO CephI;
cdepa, BIMCaHHAs B MHOTOTPAHHUK, WJTU TEJIO BPAIllCHHUS.

[Tonsitue 006 o0bEmMe. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Mapajuiefenunena u cienctsus u3 He€. O0bEM mmHIpa, Konyca. O0BEM 1Iapa u
TJI01a b Cepshl.

[Tomo6ubie Tena B mpocTtpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASIMH TIOBEPXHOCTEH,
00BbéMaMU ITOJOOHBIX TEIL.

Ceuenus murHIpa (MapajuieIbHO U IEPIICHAUKYIISIPHO OCH), CEUSHUS KOHYyca (TapajieIbHOEe
OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPIINHY), CEUCHUs I1apa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha mockoctu M B mpocTpaHcTBE. CIOKEHUE W BBIUUTAHUE BEKTOPOB. Y MHOKEHUE
BeKTOpa Ha 4YHuCio. Pa3noxkeHwe BekTopa Mo TpEéM HEKOMIUTAHAPHBIM BekTtopam. I[IpaBwmiio
napaienenumena. Pemenue 3amad, CBA3aHHBIX ¢ MPUMEHEHHEM MPaBWII JCHCTBUI ¢ BEKTOpaMH.
[IpssmoyronpHast cuctemMa KOopAUHAT B nmpocTpancTBe. Koopaunate! Bektopa. [Ipocreiimue 3axaun
B KOOpJIMHATaX. YTOJI MKy BekTopaMu. CKaIsIpHOE IPOU3BEACHIE BEKTOPOB. BhIUKCIIeHHE YTIIOB
MEX Iy IPSIMBIMU U TUIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIM METO/I IPU PEIICHUH T€OMETPUUECKUX
3azay.

INIJIAHUPYEMBIE PE3YJIBTATHI
JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHHUS IMPOTpaMMbl ydeOHOro mpeamera «MartemaTukay
XapaKTEepU3YIOTCS:

I'paxnanckoe BocnuTaHue:

c(hOPpMUPOBAHHOCTBIO  TPAXKIAHCKOW TO3UMIMM  OOydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O HJIEHA POCCHICKOTO OOIIeCTBa, MPEACTABICHHEM O MAaTEMaTHYECKHMX OCHOBAx
(GYHKITMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBJICHUM, MPOIIEYp TPAKIAHCKOTO 0011IecTBa (BEIOOPHI,
OTIPOCHI U TIP.), YMEHHUEM B3aUMOJICHCTBOBAThH C COIMATLHBIMU MHCTUTYTaMU B COOTBETCTBUU C MX
GYHKIUSMU 1 HA3HAYCHUEM.

ITaTpuoTHyeckoe BOCIIUTAHUE:

c(hOpMUPOBAaHHOCTBIO POCCUNCKON TPAKIAHCKON HACHTUYHOCTU, YBAXKEHUS K MPOUUIOMY U
HACTOSIIIIEMY POCCHUMCKOW MAaTEMaTUKH, IEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSM POCCHUUCKUX
MAaTEMAaTHUKOB M POCCHUMCKOM MaTEMAaTHYECKOM IIKOJbI, K HMCHOJIb30BAHUIO 3THUX IOCTHXXEHUW B
IPYTUX HayKaX, TEXHOJOTHUSX, chepax SKOHOMUKH.
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JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM  JyXOBHBIX IIEHHOCTEW  POCCHHMCKOro  Hapona;  CcHOpPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHMS, ITHUYECKOTO MOBEJCHHUS, CBS3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JTOCTI>KEHUN HAyKd W JESATEIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJla B IMOCTPOCHHUE
YCTOHYMBOTO OYAYIIETO.

JcTeTHYecKOe BOCIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIOUasi 3CTETUKY MAaTEMAaTUUECKUX 3aKOHOMEPHOCTEM,
O0OBEKTOB, 3a/ay, pEUIeHHM, PacCyXJACHUI; BOCHPUMUMYHMBOCTHIO K MATEMAaTHYECKUM acleKTam
Pa3TUYHBIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIUTAHUE:

c(hOopMUPOBAaHHOCTHIO YMEHHS TPUMEHATh MAaTEMAaTUUECKUE 3HAHUSI B MHTEpecax 3J0pOBOTO U
6e30macHoOro oopasa )KM3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 37I0POBbBIO (3I0pOBOE MUTAHUE,
cOaNaHCUPOBAHHBIN pEXUM 3aHATUH M OTHbIXa, peryiaspHas Qu3ndyeckas AaKTUBHOCTH);
(hU3UYECKOTO COBEPIIICHCTBOBAHUS, IIPU 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIHHOM JIEATEILHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBHIO K TPYIy, OCO3HAHHWEM IIEHHOCTH TPYIOJIOOUS; WHTEPECOM K pPa3IUYHBIM
chepam mnpodeccHoHANIBHOM AEATEILHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW M €€ MPHIIOKEHUSIMH,
YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymieidl mpodeccuu M peaau3oBBIBATh COOCTBEHHBIC
KU3HEHHBIC TIUIaHbI; TOTOBHOCTBIO U CIOCOOHOCTHIO K MAaTeMaTUYECKOMY OOpa30BaHHIO U
caM000pa30BaHMIO Ha MPOTSHKEHUU BCEW KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUH
MPaKTUYECKUX 3a7]a4 MaTEMAaTUYECKON HAMPaBICHHOCTH.

JK0JI0THYeCKOe BOCTIUTAHHE:

c(hOpMUPOBAaHHOCTBIO DKOJIOTMUECKOW KYJIBTYphl, TOHUMAaHUEM BIUSHUSA COIUATBHO-
SKOHOMHUYECKHX TMPOIECCOB HA COCTOSHHE TPUPOJAHOW U COIUMATBHOM Cpelbl, OCO3HAHHEM
II00aTBHOTO XapaKTepa IKOJIOTHUYECKUX MPOOJIEM; OpUEHTAIMEH Ha TPUMEHEHUE MAaTEeMaTHUYECKUX
3HAHMM IS PEIIeHUs 3a/lad B 00JIaCTH OKpYXKAIOIIeH cpeibl, IIIAaHUPOBAHUS MTOCTYIIKOB U OLICHKHU
UX BO3MOJKHBIX TIOCIIEJCTBUM JIJIsl OKPYKAIOUIEH CpeIbl.

IleHHOCTH HAYYHOT'O MIO3HAHUS:

c(hOpMUPOBAaHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd W OOINECTBEHHOW TMpPaKTUKH, TOHUMAaHUEM MAaTeMAaTHYeCKOW HayKh Kak cQepbl
YEJIOBEUECKON NIeSITENIbHOCTH, ATANOB €€ pa3BUTUS U 3HAYMMOCTH JJISl PAa3BUTHUS IIMBUIU3AIINH;
OBJIQJICHHEM SI3IKOM MAaTEMaTHKH M MAaTEMaTUYECKOW KyJIbTYPOM Kak CPEICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISITH IPOEKTHYIO U UCCIIEOBATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIbHO U B
TpyIIe.

METANPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe PEe3yJIbTaThl OCBOCHUS MPOrpaMMbI y4eOHOro mpemmera «MareMaTuka
XapaKTePU3YIOTCS OBJIaJICHUEM YHHBEPCATLHBIMH no3HasamenbHbIMU oeticmeusmu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCliCMEUAMU, — YHUBEPCANbHLIMU — PecyNIsIMUEHbIMU
oelcmeusmu.

1) Vuusepcanvnvie nosnasamenwvhnvie Oeiicmeus, obecnewusaiom @Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECco8 00yUanuuxcs (0ceoeHue Memooo8 NO3HAHUSL OKPYHCAIouje2o Mupa,
npUMeHeHUe T02UYECKUX, UCCIe008ameNbCKUX onepayull, yMeHuti pabomams ¢ uHgopmayuet).

ba3oBble Jloru4yecKkue 1eicTBU:

® BBISBIATH M XapaKTEPHU30BaTh CYIICCTBCHHBIC NPU3HAKKA MaTEMAaTHUYECKHX OOBEKTOB,

MOHATHH, OTHOIICHUH MEXIy NOHSTHIMH; (OPMYIUPOBATh OMPEICICHUS IOHSATHH;



yCTaHaBJIMBATh CYLIECTBEHHBIM MPHU3HAK KJIACCU(PUKALMH, OCHOBAHUS Ul 0000LIeHUs U
CpaBHEHUS, KPUTEPUU IIPOBOIMMOTO aHAIN34;

BOCIIPUHMMATh, (OPMYNIHpPOBaTh U MPeoOpPa3OBbIBATh CYKICHMS: YTBEpAUTEIbHBIE U
OTpULATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIIHE; YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M IPOTUBOpeuus: B (hakTax,
JAHHBIX, HAONIONEHUSX U YTBEPXKACHUAX; IpeiaraTb KPUTEPUU Ul BBISIBICHUS
3aKOHOMEPHOCTEU U NPOTUBOPEUUH;

JIeJIaTh BBIBOJBI C HCIIONB30BAHUEM 3aKOHOB JIOTMKH, JAECAYKTUBHBIX W WHAYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIFOUEHU IO aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JI0OKA3aTEIbCTBA MAaTEMATHUYECKUX YTBEPKIACHUM (IIpsiMble U
OT IPOTHBHOI0), BBICTPAWBATh apryMEHTAIHI0, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEDHI;
000CHOBBIBATH COOCTBEHHBIE CYKIECHHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemeHuss y4eOHOM 3ajaud  (CpaBHMBAaThb HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpaTh HanOojee MOAXOAAIIUN C y4ETOM CaMOCTOSTENBHO BbIJIEIEHHBIX
KpUTEPHUEB).

Ba3oBrIe ncciieqoBarTe/ibCKAe TeHCTBHA:

MCIIOJIB30BaTh BOIPOCH! KaK MCCIICI0BATEIHCKAN WHCTPYMEHT TO3HAHUS; (OPMYIHPOBATH
BOIIPOCHI, (PUKCHPYIOIIUE MPOTUBOPEUHE, MPOOJIEMY, YCTaHABIMBATh UCKOMOE M JaHHOE,
(dbopMHPOBATH TUITOTE3Y, APTYMEHTUPOBATH CBOIO MTO3HUIIUIO, MHCHHUE;

MPOBOJUTL  CAaMOCTOSITEIPHO  CIDIAHUPOBAHHBIA  DKCIEPUMEHT, HCCIEAOBAHHE  II0
YCTAaHOBJICHHUIO  OCOOCHHOCTEH MAaTeMaTH4YeCKOTO OOBEeKTa, SBJICHHS, IpoIlecca,
BBISIBJICHUIO 3aBUCMOCTEH MEX Ty 00BbEKTaMH, ABJICHUSAMH, IIPOIECCCaMU;

CaMOCTOSTEIBHO (POPMYIHUPOBATh 00OOIIECHUS W BBIBOJBI 110 PE3y/IbTaTaM IPOBEAEHHOTO
HAOJIFOJICHUSI, WCCIIEAOBAHMSI, OIEHWBATh JIOCTOBEPHOCTHh TIOJYYCHHBIX pE3YIbTaTOB,
BBIBOJIOB M 00OOIIEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TAK)KE BBIABUTATH MPEAOI0KEHUS O
€r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISBIIAITH JACPUIUTH WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX IS OTBETa HA BOTPOC M IS
pElIeHHs 3a/1a4u;

BbIOMpaTh WHPOPMAIMIO W3 HUCTOYHUKOB  PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATH3UPOBAaTh W WHTEPIPETUPOBATH WH(OpPMAIMIO pA3IMYHBIX BHIOB W (hopm
MIPE/ICTABIICHUS;

CTPYKTYpHpOBaTh  WH(MOPMAIMIO, TPEJACTaBIATH €€ B pasnuyHblx  (opmax,
WJUTIOCTPUPOBATH I'pauuecky;

OLICHMBATh HAAEKHOCTh HMHPOPMAIMM TI0O CaAMOCTOSITENBHO  C(HOPMYITHPOBAHHBIM
KPUTEPHSIM.

2) Yuusepcanvhvie KoMMyHuKamueHwle Oelicmeusi, 00ecneyusarom Cc@OOPMUPOSAHHOCHb
COYUATbHBIX HABBIKOB 00YYAIOUWUXCSL.
Oo0menmue:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKJEHUS B COOTBETCTBUHU C YCIOBUSIMH W ICIISIMHU
OOIIIeHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMMCHbMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHHsS MO XOJy pEeLIeHHUs 3aJaud, KOMMEHTHUPOBATH IMOJTYyYECHHbIN
pe3ybTaT;

B XOJe OOCYXXJIEHMsI 3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYXKTaeMOW TEeMbI, MPOOJIEMBI,
pelaeMoil 3a/lau, BBICKA3bIBaTh WJIEU, HAIICJICHHbIE HA TOUCK PEIICHHS; CONMOCTaBISATh
CBOM CYXXJICHHS C CYXXJICHUSIMU APYTHUX YYaCTHHUKOB JMANIOra, OOHAPYKUBATh pPa3iudyue U
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CXOACTBO TMO3MIMH; B KOpPpeKTHOH (opme GdopMyarpoBaTh pa3HOTJacusi, CBOU
BO3PAXKEHUS,

NPEACTABIATh PE3YIbTaThl PELIECHUs 3aJadyd, JKCIIEPUMEHTA, HCCIEIOBAaHUS, MPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (OpMAT BBICTYIUIEHUS C Y4YETOM 3a7ad IpEe3eHTAUuud |
0COOCHHOCTEH ayTUTOPHUH.

CoTpyaHu4ecTBo:

TOHUMAaTh W HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON W MHIWBUAYATBHOH pabOTHI MpHU
pelnieHnn y4eOHBIX 3a]a4, NPUHUMATH IIeJIb COBMECTHOH JESATEIBHOCTH, IUIAHUPOBATH
OpPTaHW3allMI0 COBMECTHOH palOThI, pachpeneNisiTh BHIbI pabOT, JOTOBapHUBATHCA,
00CYXIaTh TIPOIIECC U PE3yNIbTaT padOThI; 0000IATh MHEHHUST HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYMNIOBBIX dopmax paboThl (00CykaeHHs, 0OMEH MHEHHH, «MO3TOBbIE
IITYPMBID» B WHBIC); BBITIOJIHATH CBOIO YacTh PabOTHI U KOOPJAHMHUPOBATH CBOM JEHCTBUS C
JIPYTUMU 4JIeHAMH KOMaHJIbl; OIICHUBATh KaueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT TIO
KPUTEPHSIM, C(HOPMYIMPOBAHHBIM YUYACTHHUKAMH B3aUMOICHCTBHSI.

3) Vuueepcanvhvle pezynsamusnwvle Oelicmgus, 00ecneyusaiom Gopmuposanue CMbiCio8biX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuszanms:

COCTaBIISATH TUIaH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 PEelIeHUs ¢ YUETOM
HMMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BAPHAHTHI PEIICHUN C Y4ETOM HOBOM HH(OpMAITIH.

CaMOKOHTPOJIb:

BJIa/IeTh HABBIKAMU MO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, MX PpPE3yJbTaTOB; BIIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISl IIPOIIecca U pe3ysbTaTa pellieHns MaTeMaTHYecKo 3a1auu;

NPEeIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPH DPELICHUM 3a/Ja4yl, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTb Ha OCHOBE HOBBIX OOCTOSATEIBCTB, JAHHBIX, HaWJEHHBIX
OLIMOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTaTa LEIHU U YCIOBHIM, OOBSICHATh MPUUMHBI TOCTHXKECHHUS
WIA HEIOCTWXEHHSI Pe3yJabTaTOB JEATENbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh OLIEHKY
MPUOOPETEHHOMY ONBITY.

IHPEIMETHBIE PE3YJIBTATHBI

10 KJIACC

OnepupoBaTh NOHATUAMM: TOUKA, IPAMasi, IIOCKOCTb.
[IpuMEHATh aKCMOMBI CTEPEOMETPUM W CIEACTBHS W3 HUX IPU PEIICHUH T€OMETPUUYECKHUX

3aaad.

OnepupoBaTh NOHATUSIMHU: TAPATIICTLHOCTD U MEPIECHAUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH.

KrnaccudunupoBaTh B3aMMHOE pacIioIOKEHHUE MPSMBIX U TIIOCKOCTEH B MPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMHU: JBYTPAHHBIA yroJ, TPAaHU JIBYTPAHHOTO yria, peOpo JBYrpaHHOTO
yTIJia; IMHCWHBIN yroJl ABYTPAaHHOTO YIJIa; TpaayCcHas Mepa JBYTPAaHHOTO yTJia.

OnepupoBaTh TOHATUSMH: MHOTOTPAHHHUK, BBIMYKJIBIA W HEBBIMYKIBI MHOTOTPAHHUK,
3JICMEHTBI MHOTOTPaHHHUKA, TIPABHJIbHBI MHOTOTPAHHHK.

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MHpaMuja; TPH3Ma, MPSIMOYTOIbHBIN
napajuienenumnen, Kyo).



KnaccuduurpoBats MHOTOrpaHHUKH, BEIOMpPAst OCHOBAHUS AJIs KjIaccu(UKanuy (BBITYKIbIE U
HEBBINYKJIblE MHOTOIPDAaHHUKH; NPABUIbHBIE MHOIOIPAaHHUKH; MpSMble U HAKJIOHHBIE IPU3MBI,
napajuieNenureibl).

OnepupoBaTh NOHATUAMMU: CEKYIAs INIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB.

OOBACHATH NPUHIMIIBI IOCTPOSHUS CEUEHUH, UCTIONIBb3YSl METOJ] CIIE/I0B.

CTpouTh ceyeHHMs MHOTOTPAaHHHUKOB METOJOM CJEJIOB, BBIINOJHATH (BBIHOCHBIE) ILIOCKHE
YepTekKHU U3 PUCYHKOB ITPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHUZY.

Pemate 3agaum Ha HaxXoXJEHHE T'€OMETPUUECKHUX BEJIUYMH MO 00pa3liaM WIN aJropuTMam,
INPUMEHSS1 U3BECTHBIE aHATUTHYECKUE METO/IbI IPH PELICHUH CTAaHAAPTHBIX MAaTEMaTHUYECKUX 3a]a4
Ha BBIUYMCIICHUE PACCTOSTHUN MEXIY ABYMs TOYKAMU, OT TOUKH JI0 IPSIMOM, OT TOUKH J0 IJIOCKOCTH,
MEXAY CKPEIIMBAIOUIMMUCS IPIMBIMU.

Pemate 3agaum Ha HaxXOXXJIEHHE T'€OMETPUUECKHUX BEJIUYMH MO 00pa3liaM WIN aJropuTMam,
IPUMEHSS U3BECTHBIE aHAJTUTHYECKUE METO/IbI NIPH PELIEHUH CTAaHAAPTHBIX MATEMaTHUYECKUX 3a/1ad
Ha BBIYMCIIEHUE YIJIOB MEXJY CKPEIIMBAIOIIMMUCS NPSAMBIMU, MEXAY HPSIMOM M IUIOCKOCTBIO,
MEX]y IIIOCKOCTSIMH, JIBYTPAHHBIX YIJIOB.

Bbruncisate 00bEMBI U TUIOMIATU MOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma, MHpaMuaa) C
NpUMEHEHHEM (OPMYJI; BBIYUCISATh COOTHOIICHUS MEXAY IUIOIMIAIIMUA MOBEPXHOCTEH, 00bEMaMu
MO0I00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHH;
LEHTP, OCh U MJIOCKOCTh CHMMETPUHU (UTYPBI.

W3Bnekath, npeoOpa3oBbIBaTh W HHTEPHPETUPOBATH HHPOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTYpax, MPEJICTABICHHYIO Ha YepTeKax U PUCYHKaX.

[IpumensaTe reomerpuueckue  (akTbl JUIg  pPELIEHUs  CTEPEeOMETPUYECKUX  3ajad,
MIPEINOoAralluX HECKOJIBKO IIaroB peLIeHus, €ClId YCIOBUS TPUMEHEHUS 3aJjaHbl B IBHOU (hopMe.

[IpumensaTs mnpocTeillive NpOorpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHKALMOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPUUYECKHIX 3a/1ad.

[TpuBOAUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U JKU3HU, PACIIO3HABATh
MPOSBJIEHHE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpumeHATh MONy4YeHHBbIE 3HAHUSA Ha MpPAaKTUKE: AHAJIM3UPOBATH pEAIbHbIE CHUTyaluud H
MPUMEHSATh U3y4YEHHBIE TIOHATHUS B IPOIlEcCe MOUCKA PEIICHUs] MaTeMaTHIeCKU C(hOPMYIUPOBAHHON
po0sieMbl, MOJIETUPOBATh peajbHble CUTYalluu Ha fA3bIKE T€OMETPHUH, HCCIEA0BATh MOCTPOCHHbIE
MOJIETIM C MCIOJIb30BAaHUEM TIE€OMETPUYECKUX MOHATHI W Teopem, ammapara ainreOpbl; pemiarb
IIPAKTUYECKHUE 3a7]a4l, CBA3aHHBIE C HAX0XKJACHUEM I€OMETPUUYECKUX BEJIUYUH.

11 KUIACC

OmnepupoBaTh MOHATHSAMM: IMIIMHAPUYECKAs MOBEPXHOCTb, 00pa3yolue LUIMHIPUYECKON
MOBEPXHOCTH; NWJIMHIP, KOHWYECKas IOBEPXHOCTh, OOpa3yIolMe KOHWYECKOW MOBEPXHOCTH,
KOHYC; cpepuyeckas MoBEpXHOCTb.

PacrioznaBate Tena BpamieHus (IMIMHIP, KOHYC, cepa u map).

OOBACHATH CTIOCOOBI OTYYSHHSI TEJ BPAIICHUS.

KnaccudunupoBats B3auMHOE pacronokeHne chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHSAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA CETMEHTA;
IIAPOBOH CIIOM, OCHOBaHHUE LIAPOBOTO CJI0S, BBICOTA IIAPOBOTO CJIOS; IIAPOBOIl CEKTOP.

Bbraucnsate 00BEMBI M IIIOMIAM TOBEPXHOCTEH TeJ BpAIICHWS, T€OMETPHUECKUX TN C
puMEHEeHUEeM (opMyI.

OmnepupoBaTh MOHATUSAMU: MHOTOI'PAaHHHK, BIIUCAHHBIN B Cepy U OMUCAHHBIN OKOJIO C]epsl;
cdepa, BIHCaHHAs B MHOTOTPaHHUK WX TEJIO BPAIICHHUS.
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BbraucisTh COOTHOLIEHUS MEXAY IUIOIAASIMU TOBEPXHOCTEH U 00BbEMaMU OIOOHBIX Tell.

N300paxxate u3yyaemble (QUIypbl OT PYKM M C NPUMEHEHHEM IPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB NMPOCTHIX OOBEMHBIX (DUTYp: BHJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHS TEJl BPALCHHUS.

W3BnekaTp, MHTEPNPETUPOBATh M IMPeoOpa3oBbIBaTh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
TreOMETPUUECKUX (PUrypax, MPeACTABICHHYIO HA YEPTEKAX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTRBE.

BbINOAHATD AeHCTBUS CIOKEHHSI BEKTOPOB, BHIUUTAHMS BEKTOPOB U YMHOXKEHHUSI BEKTOpa Ha
YHCII0, 0OBSCHITH, KAKUMU CBOMCTBAMHU OHH 00JIaJJaIO0T.

[IpuMeHATh MpaBUIIO MapajlieIenuIea.

OmnepupoBaTh MOHSTHUSAMHU: JI€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIy BEKTOpaMH, CKaJSIpHOE
MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE BEKTOPBI.

Haxoaute cymMMy BEKTOpOB U IPOHM3BEJECHHME BEKTOpPAa Ha YHUCIO, YTOJ MEXAY BEKTOpaMu,
CKaJIIpHOE IPOU3BEICHHE, PACKIIAABIBATh BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOPaM.

3a/1aBatTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM cUCTEME KOOPIUHAT.

[IpumensaTe reomeTpuyeckue  (aKTbl AN PELIEHUS  CTEPEOMETPUYECKHUX  3ajad,
MPENOoIarallX HECKOJIbKO IIaroB PELICHMs, €CJIU YCIOBUS IPUMEHEHUS 3aaHbl B SIBHOU (opMe.

Pemate mpocreiiiine reoMeTpuyecKue 3ajadyd Ha MPUMEHEHUE BEKTOPHO-KOOPIWHATHOIO
METoJa.

Pemate 3amaun Ha JJOKa3aTeIbCTBO MAaTEMaTHUYECKUX OTHOIIEHUH U  HAXOXJIEHUE
reOMETPUYECKUX BEIMYUH MO oOpa3laM WM aJropuTMaMm, MpPUMEHsSS M3BECTHbIE METOAbl IpHU
PELICHUH CTaHAAPTHBIX MaTEMaTUYECKUX 3a/au.

[IpumensaTes mnpocTeilllive NpOorpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKALMOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPUUYECKHIX 3a/1ad.

[TpuBOAUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U JKU3HU, PACIIO3HABATh
MPOSIBJIEHHE 3aKOHOB T'€OMETPHUH B UCKYCCTBE.

[IpumeHATh MONy4YEHHBIE 3HAHWSA Ha IPAKTUKE: AHAJIM3UPOBATH pPEAJIBHBIE CUTyallMd U
MPUMEHSATh U3y4YEHHBIE TIOHATHUS B IPOIlEcCe MOUCKA PEIICHUs] MaTeMaTHIeCKU C(hOPMYIUPOBAHHON
po0sieMbl, MOJIETUPOBATh peajbHble CUTYalluu Ha fA3bIKE T€OMETPHUH, HCCIEA0BATh MOCTPOCHHbIE
MOJIETIM C MCIIOJIb30BAaHUEM TE€OMETPUYECKUX MOHATHI W TeopeM, ammaparta ainreOpbl; pemaTh
IIPAKTUYECKHUE 3a7]a4l, CBA3aHHBIE C HAX0XKJACHUEM I€OMETPUUYECKUX BEJIUYUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne ni/m KoHnTpoJbHbie
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 BBenenue B ctepeoMeTpuio 10 https://resh.edu.ru/subject/lesson/4756/start/203542/
IT .
2 PAMBIC H [UIOCROCTH B HPOCTpArCIne . 12 1 https://resh.edu.ru/subject/lesson/6065/start/125651/
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH
3 [lepneHIMKyYISIPHOCTD NMPSAMBIX U IJIOCKOCTEN 12 https://resh.edu.ru/subject/lesson/4724/start/20411/
4 VYTIbl MEXKIY NPSIMBIMU U TUIOCKOCTSIMU 10 1 https://resh.edu.ru/subject/lesson/6127/start/221519/
3) MHoOrorpaHHuku 11 1 https://resh.edu.ru/subject/lesson/6018/start/221550/
6 O0BbEMBI MHOTOTPaHHUKOB 9 1 https://resh.edu.ru/subject/lesson/4904/start/280336/
7 [ToBTOpEeHUE: ceueHus, pacCTOSHUS U YTIIbI 1 https://resh.edu.ru/subject/lesson/4912/start/23573/
OBHIEE KOJIMYECTBO YACOB 110 68 5

ITPOI'PAMME
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https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4912/start/23573/

11 KJIACC

KosanuyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne ni/mm KoHnTpoJbHbie
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI
https://resh.edu.ru/subject/lesson/6300/start/22490/
1 Temna Bpamenus 12 https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4034/start/22791/
2 OOBEMBI TET BpaIllCHHS 5 https://resh.edu.ru/subject/lesson/4046/start/23207/
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 https://resh.edu.ru/subject/lesson/4758/start/21648/
I1
4 OBTOPCHHE, 06061H€HI§€, 7 1 https://resh.edu.ru/subject/lesson/6404/start/132055/
cucreMarnl3anusa 3HaHNU
OBIUIEE KOJIMYECTBO YACOB I10 34 3

ITPOI'PAMME
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https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/

HOYPOYHOE IINTAHUPOBAHUE

10 KITACC

|
N
n/n

Tema ypoka

OCHOBHBIC TIOHSITHSI CTEPEOMETPUH: TOYKA,
npsiMasi, TNIOCKOCTb, TpocTpancTBo. [IpaBuia
M300paKeHUs Ha PUCYHKAX: H300paKCHUs
TUIOCKOCTEH, MapajuIeIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

Ilonstus: MnepeCCKaromuecs MmIOCKOCTH,
NepPeCCKaromuecs nmpsamMasd u rjiIoCKOCTb

KoanuecTBo yacoB

Bcero

KonrposabHbie

padoTshI

JlaTa nzydenus ‘ DJIeKTPOHHbIE

(HoMep yueOHON Heaeu) nu@posBbie

Vueo.

Vue0.

o0pa3zoBaTebHbIE
pecypcbl

Hemes Ne 1
https://resh.edu.ru/subj
ect/lesson/4756/start/2
03542/

Henmensd Ne 1

IlonsTuhs: MEpCCCKaAromureCs MmI0CKOCTH,
IepeceKaromumecs npsamas U rnji0CKOCTb

3HAKOMCTBO C MHOI'OTPaHHHUKaMH,
n300paXkeHNe MHOTOIPaHHUKOB Ha PUCYHKAX,
Ha IIPOEKIMOHHBIX YepTexKax

HavaneHbie cBeeHus 0 KyOe U mupamujie, ux
pa3BEépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

HavanbeHble cBeieHus 0 KyOe U nmupamuie, ux

pa3BEépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

Vueb.

Yueob.

Yueob.

Vueb.

Henens Ne 2

Henens Ne 2 https://resh.edu.ru/subj
ect/lesson/5444/start/2
21486/

Henens Ne 3

nenens Ne 3

[TonsTre 06 akcMOMaTUYECKOM TOCTPOCHUHU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

Vye0.

"enens Ne 4

[TousiTHE 00 aKCHOMATHYECKOM IIOCTPOCHUU

Vueb.

Henensa Ne 4
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https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/

KonnyecTBo yacoB Jara nzyyenus ‘ DJIeKTPOHHbIE
Ne (HoMep yueOHON Heaeau) ‘ nu(poBbIE
/i Tema ypoka g KoHTpoabHbIe 00pasoBaTe/bHbIC
padoThI pecypesI

CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CIICICTBUS U3 HUX
[TonsiTre 06 akCMOMaTUYECKOM TOCTPOECHUU Vueb. nenens Ne 5

9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U 1
CIICICTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM TOCTPOCHUU Vueb. nenens Ne 5

10 CTEPEOMETPHUHU: aKCUOMBI CTEPEOMETPUU U 1
CIIEJICTBUS U3 HUX
B3anMHoe pacronoxeHue npsMbIX B Yueb. nenens Ne 6 https://resh.edu.ru/subj

11 MIPOCTPAHCTBE: MepeceKaroIuecs, 1 ect/lesson/6133/start/2
napajuieNbHbIe U CKPEIIUBAIOIINECS IPSIMbIE 72668/
[MapainensHOCTh NPSAMBIX M IIIOCKOCTEN B Vueb. nenens Ne 6 https://resh.edu.ru/subj

12 MPOCTPAHCTBE: MapajuieIbHbIE MPSIMBIE B 1 ect/lesson/6065/start/1
MPOCTPAHCTBE; MAPAILIEIIEHOCT TPEX MPSIMBIX 25651/
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B Vueb. nenens Ne 7

13 npoctpancTse: [lapamienbHOCTh NpsMON 1 1
TUTOCKOCTH
[TapaniensHOCTh MPSMBIX U MIIOCKOCTEN B Yue0. nenens Ne 7

14 npoctpaHncTse: [lapanienbHOCTs NPsAMOil 1 1
TUTIOCKOCTH

15 VYTIIbI ¢ COHANPaBICHHBIMU CTOPOHAMU Vueb. nenens Ne 8

16 VYTIIBI ¢ COHANPABIEHHBIMU CTOPOHAMU 1 Yueb. nenens Ne 8

17 [TapanenbHOCTB MIIOCKOCTEN: TTapauIebHbIE 1 Yueb. nenens Ne 9 https://resh.edu.ru/subj
IJIOCKOCTH ect/lesson/6129/start/1

14



https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/

KonnyecTBo yacoB Jara nzyyenus ‘ DJIeKTPOHHbIE
No (HoMep yueOHON Heaeau) nu@posBbie
Tema ypoka KouTpoJbHbie
n/n Bcero o0pa3oBaTeJIbHbIE
padoThI
pecypcsl
31672/
18 CBoiicTBa napajyyiebHBIX TUIOCKOCTEH 1 Vue6. nemens Ne 9
TpocTeifiiie MPOCTPaHCTBCHHbIE GUIypH! Ha Vue6. nenens Ne 10 https://resh.edu.ru/subj
19 P Poctp P 1 ect/lesson/5444/start/2
IJIOCKOCTH: TETpadp, Ky0, mapaenenurmne] 21486/
20 [Toctpoenue ceueHuii 1 Vueb. nenens Ne 10
Vu4e6. nenens Ne 11 https://resh.edu.ru/subj
21 [Toctpoenue ceueHuii 1 ect/lesson/4912/start/2
3573/
Kontponbnas padota nmo teme "[Ipsimbie u VYued. nemens Ne 11
22 IJIOCKOCTH B TIpocTpaHcTBe. [lapamieasHocTh 1 1
HPSIMBIX U IJI0CKOCTEN"
TlepIeHHKYISPHOCTS TIDAMOI 1 IIOCKOCTH: Vueb. nemens Ne 12 https://resh.edu.ru/subj
23 P yUp P ' 1 ect/lesson/4724/start/2
NEepHEHUKYISIPHBIE TPSIMbIE B IPOCTPAHCTBE 0411/
24 [IpsiMbIe mapainienbHble U 1 Vue0. nenens Ne 12
MePIEHIUKYISIPHBIE K TITIOCKOCTH
o5 [IpsiMble mapainienbHble U 1 Vue0. nenens Ne 13
MEePIEHUKYISIPHBIE K TTIOCKOCTH
TTpH3HAK MepICHINKYIIPHOCTH IPSMOf 1 Vueb. nenens Ne 13 https://resh.edu.ru/subj
26 P P yp P 1 ect/lesson/4757/start/2
IIJIOCKOCTH 0566/
97 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U 1 VYueb. nenens Ne 14
IIOCKOCTH
28 Teopema o TpsMOii TIEPIICHANKYISIPHON 1 Vueb. nepens Ne 14

15


https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/

KoanuecTBO yacoB Jata nzyvenust ‘ DJIeKTPOHHBIE

(HoMep yueOHON Heaeau) undposbie
Tema ypoka KonrposabHbie

Bcero o0pa3zoBaTebHbIE
padoThI

pecypcsl

29

30

IIIIOCKOCTH

Teopema o IpsMOH NEPIICHANKYIISIPHOM
IJI0CKOCTH
TeopeMa 0 npsAMON NepIEHIUKYISIPHON
TJIOCKOCTH

Vueo.

Vueb.

Henensa Ne 15

Hemes Ne 15

31

32

33

34

[TeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
MPSAIMOM 0 IIJIOCKOCTH

[lepnieHIMKYNIAp M HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
MPSAIMOM 0 IIJIOCKOCTH

[IeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH 10 IUNIOCKOCTH, PACCTOSIHUE OT
MPSAMOM J10 TIOCKOCTH

[TeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH 10 IUNIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 TIOCKOCTH

Vueb.

Vue0.

Yueob.

Vueb.

Henensa Ne 16

Henens Ne 16

Henens Ne 17

Hemens Ne 17

https://resh.edu.ru/subj
ect/lesson/6127/start/2
21519/

35

36

37

VYTIIIBl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMON U
IIJIOCKOCTBIO

JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi
JBYTPAHHOI'O yria

JIByrpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAHHOI'O yria

Vueb.

Vueb.

Vueb.

Hemensa Ne 18

Hemers Ne 18

Hemers Ne 19

https://resh.edu.ru/subj
ect/lesson/6063/start/2
1120/



https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/

KoanuecTBO yacoB Jata nzyvenust ‘ DJIeKTPOHHBIE

(HoMep yueOHON Heaeau) nu(poBbIE
Tema ypoka KouTpoJbHbie
Bcero o0pa3zoBaTebHbIE
padoThI
pecypcsl
38 [TeprieHAMKYAAPHOCTD IUIOCKOCTEMN: MTPU3HAK 1 VYueb. nenens Ne 19
MEPIEHIUKYJIIPHOCTH JABYX IUIOCKOCTEN
TepIeH MKy IMPHOCTS IIOCKOCTEH: IPHIHAK Vueb. nemens Ne 20 https://resh.edu.ru/subj
39 R 1 ect/lesson/4748/start/2
NEePIEHIUKYISIPHOCTH ABYX IJIOCKOCTEM 0810/
40 [TeprieHAMKYAAPHOCTD IUIOCKOCTEMN: MPU3HAK 1 VYueb. nenens Ne 20
MEPIEHIUKYJISIPHOCTH JBYX IUIOCKOCTEN
41 Teopema o Tpéx nepneHAUKYISIPax Vueb. Henens Ne 21
42 Teopema o TpEX neprneHANKYIIpax Vue6. Henmenst Ne 21
43 Teopema o Tpéx nepneHAUKYISIPax Vueb. nenens Ne 22
Kontponbnas paboTa mo temam Vue6. Hemens Ne 22
44 "IlepneH IUKYISIPHOCTD NPSAMBIX U 1
miockocTeil" u "YTIbl MEXKIYy IPSIMBIMU U
mI0cKoCTsIMuU"
[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE VYue6. nepenst Ne 23
45 3JIEMEHThI MHOTOTPaHHUKA, BBITTYKJIbIE U 1
HEBBINTYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OTpaHHUKA
[Ipu3ma: n-yronpHas npu3Ma; rpaHu U VYueb. nenens Ne 23 )
OCHOBAHUSI PU3MBI; IIPsSAMasi 1 HaKJIOHHAsI https://resh.edu.ru/sub
46 ’ 1 ect/lesson/5443/start/2
MIPU3MBI; OOKOBAs U TTOJTHASI TOBEPXHOCTH 1270/
MIPU3MBI
47 [Tapannenenumnen, npaMOyTroJIbHBIN 1 Yueb. nemens Ne 24
MapajuieJenuIe]] 1 ero CBOMCTBa



https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/

KonnyecTBo yacoB Jara nzyyenus ‘ DJIeKTPOHHbIE
No (HoMep yueOHON Heaeau) nu@posBbie
Tema ypoka KouTpoJbHbie
n/n Bcero o0pa3oBaTeJIbHbIE
padoThI
pecypcsl
IInpamupa: N-yroiapHas NUpaMuIa, TPaHU U Vue0. nenens Ne 24 )
OCHOBaHHWE MMPaMH/JIbI; OOKOBAs U MOJTHAS https://resh.edu.ru/subj
48 ’ 1 ect/lesson/5866/start/2
[IOBEPXHOCTh IMUPAMU/IbI; IPABUIIbHAS U 21576/
yce4y€HHas nupamMuaa
[IpaBuIbHBIE MHOTOI'PAaHHMKU: ITOHATHE Vue0. nenens Ne 25
IIPAaBUJILHOIO MHOTOI'PAHHMKA; IIPaBUJIbHAS
49 IIpU3Ma U NPaBUIIbHAS IUPAMUJIA; 1
[IpaBUJIbHASA TPEYroJIbHAS TUPAMUAA U
IIPAaBUIIBHBIN TETpasap; KyO
[IpencraBnenue 0 mpaBUIbHBIX Vyeb. nemens Ne 25 https://resh.edu.ru/subj
50 MHOTOTPAaHHUKAX: OKTa’ap, NOJAEKa’Ap U 1 ect/lesson/4023/start/1
HKOCadIP. 49352/
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS Vueb. nenens Ne 26
OTHOCUTEIBHO TOYKH, MPAMOM, MIIOCKOCTH. https://resh.edu.ru/subj
o1 DneMeHThl CUMMETPUH B IUpaMuax, 1 ect/lesson/6297/start/2
napajuieJienumneax, npaBUiIbHbBIX 2283/
MHOT'OTPaHHUKAX
59 Boruncnenue 31€eMEHTOB MHOIOTPAHHUKOB: 1 Vueb. nenens Ne 26
p€Opa, TuaroHasu, yribl
[Tnomanas G0KOBOI MOBEPXHOCTH U MOIHOM Vue0. nenens Ne 27
IIOBEPXHOCTHU MPSMOM IIPU3MBI, ILIOIIAb hitps://matht-
53 . > 1 ege.sdamgia.ru/test?the
OCHOBaHHUH, TeopemMa 0 OOKOBOIl MOBEPXHOCTH Me=267
IIPSAMOY IIPU3MBI
54 [Tnomans 60KOBOI MOBEPXHOCTH U 1 VueO. nenens Ne 27
IIOBEPXHOCTHU ITPABUIILHON IIUPAMUJIBL,
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https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://mathb-ege.sdamgia.ru/test?theme=267
https://mathb-ege.sdamgia.ru/test?theme=267
https://mathb-ege.sdamgia.ru/test?theme=267

KonnyecTBo yacoB Jara nzyyenus ‘ DJIeKTPOHHbIE
(HoMep yueOHON Heaeau) ‘ nu(poBbIE
Tema ypoka KouTpoJbHbie
Bcero o0pa3zoBaTebHbIE
padoThI
pecypcsl
TeopeMa O TIoNIaau OOKOBON TOBEPXHOCTH
YCEUEHHOW MUPAMUBI
55 KontponbHas paboTa mo teme 1 1 VYueb. nemens Ne 28
"MHororpaHHuku"
Vueb. nenens Ne 28 https://resh.edu.ru/subj
56 [Tonsarue 06 006BEMeE 1 ect/lesson/4904/start/2
57 O06BEM TPU3MBI Vue6. nenens Ne 29
58 O0BEM pu3MBI 1 Vueb. nenens Ne 29
https://resh.edu.ru/subj
59 O06BEM TTPU3MBI 1 Vueb. neaens Ne 30 ect/lesson/5629/start/2
60 O0BEM nupaMuIsI 1 Vue6. nenens Ne 30
61 O06BEM TUpaMuIbI 1 Vueb. enenst Ne 31
62 O0BEM nupamMuIsI 1 Vueb. vemens Ne 31
63 O06BEM TUpaMuIbI 1 Vu4eb. nenenst Ne 32
64 KonTponbnas padota no teme "O0bEMBI 1 1 Vueb. nenens Ne 32
MHOTOTPaHHHUKOB"
[ToBTOpEeHME, 0600IIEHNE CHCTeMAaTH3 AN VYue6. negens Ne 33
65 3HaHuid. [locTpoeHne ceueHuit B 1
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0600IIEHNE CHCTeMAaTHU3 AU Vueb. nenens Ne 33
66 3HAHWUU. BpIuncIeHne pacCTOSTHUI: MEXTY 1
JBYMSI TOUKaMH, OT TOUYKH J0 MPSMOH, OT
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https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/

KoanuecTBO yacoB Jata nzyvenust ‘ DJIeKTPOHHBIE

No (HoMep yueOHON Heaeau) nu@posBbie
Tema ypoka KonrposabHbie
n/n Bcero o0pa3oBaTeJIbHbIE
padoThI
pecypcsl

TOYKHU OO IIJIOCKOCTU, MCIKIY
CKpCHIUMBAOIHUMUCA ITPAMBIMU

67 HroroBas koHTposibHas paboTa 1 1 Vue6. nenens Ne 34

[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS Vueb. Hegensa Ne 34
3HaHWil. BbuncieHue yrios: Mexy

68 CKPEIIMBAIOIIUMUCS TIPSIMBIMU, MEXKIY 1
MPSIMOI U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJIOB MEKAY TUIOCKOCTSIMH

OBHIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

68 5
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11 KJIACC

‘ ‘ Kosau4yecTBo yacos ‘ DJIeKTPOHHBIE N (PPOBLIE
Ne | JlaTa usyuenusi |
Tema ypoxa KonTposbHbIe o0pa3oBaTeJIbHbIE
n/n Bcero (HOMep y4. HeleJIH)
padoTHhI pecypchbl
Cdepa u map: eHTp, paanyc, JuameTp; https://resh.edu.ru/subject/|
1 Vueb. nemens Ne 1
TJI0IIab TOBEPXHOCTH esson/4034/start/22791/
N3o06paxenue cdepsl, apa Ha IIIOCKOCTH. 1 Vue6. Hemermst Ne 2
Ceuenus mapa
BsanmMHoe pacrionoxxenue chepsl u
IJIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe; 1 ¥ae6. menens No 3

iomanb cheps

HMIMHAPHUYCCKAasA IOBCPXHOCTD, 06 a3 ne )
Humip P pasyrom V6. enens No4  hitps://resh.edu.ru/subject]

esson/6300/start/22490/

LUAJIMHIPUYECKON ITOBEPXHOCTH, OCh 1

LHUAJIMHIPUYECKON IIOBEPXHOCTH

[unuuap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas U OCh; MJIONIAIb
OOKOBOM U MOJIHOW MOBEPXHOCTH

1 Vueb. Henensa Ne 5

N300pakeHne NUINHAPA HA TNIOCKOCTH.
PazBéprka unnunapa. CeueHus nuauHApa 1 Vue6. nenens Ne 6
(I0CKOCTBIO, NApalIEIbHON HITH

HNEPIEHUKYIIIPHON OCU LIUINHAPA)

Konnueckas moBepXHOCTh, 00pa3yromme

1 Vue6. nenens Ne 7 https://resh.edu.ru/subject/|

KOHHNYECKOU IMMOBEPXHOCTH, OCh U BEPIIHNHA esson/4903/start/22646/

KOHHYECKOM MMOBCPXHOCTHU

Konyc: ocHOBaHKe U BepIIHHA, 00pa3yromast

v o o
M 0Ch; TUIOMIAIb OOKOBOH M TIOJTHOM 1 Yueb. nenens Ne 8

MMOBEPXHOCTH
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https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/

KoauyecTBO 4acos

DJIeKTpOHHbIe U (POBbIE

Ne T Jlata M3yyenust
/i eMa ypoka Beero KOHTpOJILHBIE (T o0pa3zoBaTe/ibHbIE
padoThI pecypchbl

9 VYceu€HHBIN KOHYC: 00pa3yoIIKe U BBICOTA; 1 Vue6. nenens Ne 9
OCHOBaHHS U OOKOBasi IOBEPXHOCTh
N300paxkeHne KOHyca Ha MIIOCKOCTH.

10 Pa3Béprka konyca. CeueHus KoHyca 1 Vue6. nenmens Ne 10
(TUTOCKOCTBIO, MapaJICIbBHOW OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOASIIEH Yepe3 BEpIINHY)

11 KoMOuHamnwst Ten BpalieHus u 1 Vue6. menens Ne 11 https://resh.edu.ru/subject/|
MHOTOI'PAHHUKOB esson/4911/start/23300/
MHororpaHHuK, OMMCaHHBIA 0KOJI0 chephl; Vet nenom No 12 httos://resh.edu.ru/subject/

12 cdepa, BUcaHHas B MHOTOTPaHHUK WJIU B 1 - HeAL - esson/5525/start/ 22875/
TEJIO BpallleHUs

13 [TousiTue 06 06béMe. OCHOBHBIEC CBOMCTBA 1 Vue6. nenens Ne 13
00BEMOB TeI

14 O06bEM uIMHApa, KOHYyCa 1 Yae6. nenens Ne 14

15 O0BEM mapa u rwiomab chepbt 1 Yueb. menena Ne 15 :itsgsnjgsig;?;&;g:g;wI
[Tono6HbIe Tena B MPOCTPAHCTBE.

16 COOTHOIIEHUS MEXKY TUIOIIAASIMU 1 Yueb. nenens Ne 16
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

17 KontponsHas pabora o temam "Tena 1 1 Vue6. nenens Ne 17
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE 1 ¥aeb. nenena Ne 18 ZQZZSnﬂ?;g/iﬁ;t;;/fgfgCt/I

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB 1 Yeo. nenet Ne 19

22



https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/

KoauyecTBO 4acos

DJIeKTpOHHbIe U (POBbIE

Jara uzyyenus
Tema ypoxa KonTposbHbIe o0pa3oBaTebHbIE
n/n Bcero (HoMep y4. HeleJIH)
padoTHhI pecypchbl
20 YMHOXEHHE BEKTOpa Ha YHCIIO 1 Yueb. negens Ne 20
Paznoxxenue BekTopa 1o Tpém ]
21 HEKOMIUTAHAPHBIM ]IS)CKTO TEM [TpaBwmiio 1 ¥e6. nenens Ne 21 https./iresh.edu.ru/subject]
P pam. 1’p esson/6404/start/132055/
napajuiesienuneaa
99 Pemenue 3anay, cBsI3aHHBIX C IPUMEHEHUEM 1 Vue6. nemenst Ne 22
IIpaBUJI IEUCTBUM C BEKTOPaMHU
[IpssmoyronbHas cucTeMa KOOpAUHAT B httos://resh.edu.ru/subject/
Vueb. nenmens Ne 23 -//TESN.EdU.ru/subj
23 npOCTpaVHCTBe. KoopauHatsl BekTopa. 1 esson/5724/start/21892/
[Ipocreiimue 3a1auu B KOOpAUHATaX
VYron mexnay Bekropamu. CkajspHoe Vue6. nenens Ne 24 https://resh.edu.ru/subject/|
24 1 .
MPOMU3BE/ICHUE BEKTOPOB esson/5723/start/149167/
o5 Brrurcnenue yriioB Mex 1y MpsSIMbIMH U 1 Vue6. neens No 25
IJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METO ITPU Vue6. nenens Ne 26 https://resh.edu.ru/subject/|
26 1 :
PELIEHNU TEOMETPUUECKUX 3a7a4 esson/6083/start/149229/
97 KontposnpHas paboTa no teme "BekTopsl u 1 1 Vue6. nemens Ne 27
KOOpJAWHATHI B IPOCTpaHCTBE"
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
28 3HaHuil. OCHOBHBIE QUTYPHI, (AKTHI, TEOPEMBI 1 Yaeb. menens Ne 28
Kypca IIaHUMETPUHI
[ToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIHs
29 3HaHuil. OCHOBHBIE QUTYPHI, (AKTHI, TEOPEMBI 1 Yaeb. menens Ne 29
Kypca IIaHUMETPUHI
30 [ToBTOpEeHmEe, 06001IEHNE U CHUCTEMATH3AIUS 1 Yueb. nenens Ne 30
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https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6083/start/149229/

‘ KoaunvecTBO yacon ‘ DJleKTpOHHbIE N (POBHIE
Ne Jara uzyyenus
Tema ypoka KonTpoabsHsbie

o0pa3oBaTeJIbHbIE
n/n Bcero

(HOMep y4. HeJe1n)
padoTHhI pecypchbl
3HAHWH. 33,[[3‘11/1 INIAHUMETPHUHU U METOABI UX

pelieHus

[ToBTOpeHME, 0000IIEHNE U CHUCTEMATH3AIUS

31 3HaHUH. 3aa4M MIAHUMETPUU U METOMBI UX 1 Yueb. nenens Ne 31

pelieHus

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

32 3HaHuil. OCHOBHBIEC QUTYPHI, (AKTHI, TEOPEMBI 1 ¥ae6. nezens Ne 32

Kypca CTepeoMeTpUun

33 HroroBast koHTpoIbHAs paboTa 1 1 ¥aeb. meniena Ne 33
34 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus 1 Vue6. nenens Ne 34
3HaHUI
OBUHIEE KOJIMYECTBO YACOB 11O 34 3
IMPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
1. Aranacsn JI.C., byryzoB B.®., KagomueB C.b. I'eomerpus: Yu. mma 10-11 ko - M.:

[Ipocsemienue (0a30BbIii U yriyOJIeHHBIH ypoBeHb), 2022

METOAUYECKUE MATEPHUAJIbBI IJIS1 YYUTEJIA

1. 3uB b. I'. qunaktnueckue Mmarepuainbl. 10 kiacc: ydeOHOe mocoOue it oOrieoOpas3oBar.
opranuzaruii: 6a3oBbeiii 1 yrayonennsiid ypoBau/ b. I'. 3uB - M.: [IpocBemenue, 2019.

2. Nuenckas M. A. T'eomerpus. Konrtponpnasie pabotsl. 10-11 kmaccer: ydeb® mocobue s
o0mreoOpa3oBaT. opraHuzaiuii: 06a3oBplii ypoBeHb/ M. A. HMuenckas. - M.: IlpocBemenue,
2019.

3. HNuenckas M. A. I'eomerpusi. Camoctositenbuble paboTel. 10-11 kiaccel: yue6 mocobue s
o01reobpa3oBaT. opranuzaiuii: 6a3oBbiii ypoBeHb/ M. A. HNuenckas. - M.: Ilpocsemienue,
2019.

4. KountponbHo- u3mepuTenbHubie MaTepuansl. ['eomerpusi: 10 xmace/ Coct. A. H. Pypykun. - M.:
BAKO, 2018.

5. T'eometpus. 10-11 kmacchl: TeCThl i TEKyIIEro U o0o0Iaroero KoHTposst/ apr.-coct. I'. W.

Kogsanesa, H. 1. Masypoga. - Boarorpaza: Yuurens, 2009.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH UHTEPHET

Poccuiickas anekrponnas mkosa https://resh.edu.ru/

[Tudposoit oOpa3zoBaTenbHbIN KOHTEHT https://educont.ru/

WurtepaktuBHas padouas tetpaap hitps://skysmart.ru/distant/faq/

[udpossie cepuce noprana "[Ipoceerienne" hitps://prosv.ru/
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