


INOACHUTEJIbBHAS 3AIINCKA

PaGouas nmporpamma y4eOHOro Kypca «l'eomerpus» 6a30BOro ypoBHsI ISl O0Yy4YarOLINXCs
10 —11 xmaccoB pazpaboTrana Ha ocHoBe DemepanbHOro rocyapCTBEHHOTO0 00pa30BaTEILHOIO
CTaHJapTa cpenHero odmero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIUIUI POCCHUIICKOrO 0Opa3oBaHMUS.
Peanuzanmss  nporpaMMbl  o0ecleYMBaeT — OBJIQJICHHE  KIIOYCBBIMH  KOMIICTCHIHSMH,
COCTaBIISIOIIMMH OCHOBY ISl CaMOPa3BHTHS M HENPEPHIBHOTO O00pa30BaHUs, IIEIOCTHOCTH
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIIBHOI'O Pa3BUTHA JIMYHOCTH 06yqa}om1/1xcsi.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpeIHEro oO0Iero ooOpa3oBaHUs
00yCJIOBJIeHa TPAKTUYECKON 3HAYMMOCTBHIO METANpEeIMETHBIX M MPEIMETHBIX pe3yJbTaToB
o0ydeHHs TeOMETPUM B HANPABICHUU JIMYHOCTHOTO Pa3BUTUA O0Oydaromuxcs, GopMuUpoBaHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH T'PaMOTHOCTH, M3Y4YEHHS APYTrUX Y4eOHBIX IUCIMILIUH.
PazButne y oOydaromuxcss NPaBWIBHBIX NPEACTABICHUH O CYHNIHOCTH M TIPOHUCXOXKICHUH
TeOMETPUYECKUX aOCTpaKIWii, COOTHOIECHUH PEaTbHOTO U WICATBHOT0, XapaKTepe OTPaKCHUs
MaTeMaTUYeCKON HAayKOH SIBJICHUN U MPOILIECCOB PEaTbHOIO0 MUPA, MECTE T€OMETPUH B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIMPOBAHUS B HAy4YHOM I[IO3HAHUM U B MPAKTHKE
CHocOOCTBYeT (HOPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUTS afalTallii B COBPEMEHHOM OOIIIeCTBE.

['eomerpus sBisieTcst OAHMM K3 0a30BBIX INPEIMETOB HAa YpPOBHE CpEIHEro OO0ILero
o0Opa3oBaHMs, TaKk Kak o0ecredyrBaeT BO3MOXKHOCTh M3YYEHHUS KaK AUCIMIUIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe wbinieHue, GOpMHUPYEMOE MPU H3YYCHHH OOYUYAIOMIUMHCS TOHSITHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM LEMOYKU JIOTUYECKUX YTBEPXKAEHUH B XOJie peIIeHUs
TEOMETPUUECKUX 3a/lay, YMEHHE BBIIBUTaTh M OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHHWH 33/a4 €CTECTBEHHO-HAy4YHOIO IMKJIAa, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHue opueHTUPOBAThCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00TaCTsIX
NesITeIbHOCTH YesoBeka. OpueHTalus yelloBeka BO BpEMEHU M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €0 COLUAIbHOrO OBITHS, (hOpMa OTPAKEHUSI OKPYKAIOLIEr0 MUPA, YCIOBHE YCIEIIHOTO
TIO3HAHUS 17§ aKTHBHOTO npeoOpa3oBaHus JEHCTBUTEILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3amMu OOBEAMHSIET pa3Hbie BUABI YUeOHON U TPYIOBOU AESITETHLHOCTH,
SBIISIETCS OAHUM U3 TPO(ECCHOHATBPHO BaXXHBIX KAuecTB, IIOITOMY aKTyalbHa 3ajaya
(dbopmMupoBaHUs y 00yJaONIIXCS TPOCTPAHCTBEHHOTO MBIIICHHUS KaK Pa3HOBHIHOCTH 00pa3HOTO
MBIIICHUS] — CYIIECTBEHHOTO KOMITOHEHTA B TIOATOTOBKE K MPAKTHYECKOW NESTETHHOCTH IO
MHOTUM HampaBlIeHUSIM.

Llenb ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS uYepe3 00ecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUSI CHCTEMATHYECKUX T€OMETPUYECKUX 3HAHUU U
JecTBUH, crienu(UUHBIX TEOMETPUH, BO3SMOXHOCTH YCIIEHITHOTO MPOJI0JDKEHHS 00pa30oBaHus Mo
CIEIHAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHUEM F€OMETPHH.

[Tporpamma 1o reomeTpun Ha 6a30BOM YpOBHE ITpeIHa3HAuEHa JJIs1 00y4JarouXcsl CpeaHen
IIKOJIbI, HE WCIBITHIBABIINX 3HAUUTENbHBIX 3aTPyJHEHUI HAa ypOBHE OCHOBHOI'O OOIIETO



obpazoBanus. Takum oOpazom, oOydarommecs Ha 0a30BOM ypOBHE JODKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE YMEHUs, CBSI3aHHbIE CO CeUn (KON TeOMETPUN U HEOOXOAUMBIE ISl KHU3HHU B
COBpeMEHHOM obmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YYUTHh T€OMETpUI0 Ooiee
ri1yOOKO, €ciii B JalbHEHIIEeM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX 3HAaHUSIX B
npodeCcCHOHATIBHOM 1A TEIbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMBbl 00€CTIEUNBACTCS PEUICHUEM COOTBETCTBYIOIINX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHME NPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJNbTyphl U

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOILUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPaHHMKAaX M TeJlaX BpalICHUS Kak O
BOKHEHIINX MAaTEeMAaTUYECKUX MOJEINSX, TO3BOJISIOIIUX ONMMUCHIBATE M U3y4aTh pa3Hble
SIBJICHUSI OKPY’KAIOLIETr0 MUPA;

e (QopmupoBaHuE YMEHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCNIAX U B PEAIbLHOM MUDE
MHOTOTPaHHUKU U T€Jla BpaIlCHMUS,;

e OBJIQJICHHE METOJaMHU pEUIeHHs 3aJad Ha I[OCTPOCHHMs Ha H300pakeHUsIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (QopmupoBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU IMOHSTUSIMM O MHOIOIDAaHHUKAX U
TeJax BpallleHUsl U UX OCHOBHBIMM CBOMCTBaMU;

e OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX TUIIOB 331a4; (OpMHUpOBaHHE yMEHUS
IPOBOJIUTH  HECIIOKHBIE  JIOKa3aTelbHbIE  pacCy)KIEHHs B  XOA€  pELICHUs
CTEPEOMETPUYECKHUX 3a]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
MIO3HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

e (opMmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM Te€OMETpUHU: YMEHUE
pacro3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peaIbHBIX JKU3HEHHBIX CUTYallUSX WU MPH H3YYEHUHU IPYTUX Y4YEOHBIX MPEIMETOB,
NPOSIBIEHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, (OpMyaHpoBaTh HX Ha S3bIKE
FEOMETPUM M  CO3[aBaTh TIE€OMETPUYECKHE MOJEIHM, IPHUMEHATh OCBOEHHBIN
FeOMETPUUECKUN ammapar JJig pelleHusT MPaKTHUKO-OPUEHTHUPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATh U OLICHUBATh [TOJIyYE€HHBIE PE3YJIbTATHI.

OTnu4UTeNbHOM 0COOEHHOCTHIO MMPOTPaMMBI SBJISETCS BKIIOUEHHE B KypC CTEPEOMETPUH B
HaAyYaJIe €ro U3y4eHus 3a/ad, pellaeMblX Ha YPOBHE UHTYUTHUBHOI'O MTO3HAHUS, U ONPEAECIEHHBIM
o0pa3oM opraHu3zoBaHHas paboTa HajJ HUMH, YTO CHOCOOCTBYIOT DPa3BUTHIO JIOTHUYECKOTO U
MPOCTPAHCTBEHHOTO  MBILIUICHUS, CTUMYJIHPYET TMPOTEKaHHE WHTYUTHBHBIX IPOIECCOB,
MOTHUBHPYET K JaIbHEUIIEMY N3YUEHHUIO NTPEAMETA.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
JesITeNIbHOCTH. Pa3BruTHE MPOCTPaHCTBEHHBIX MPEACTABIEHUH Y yUaIlIUXCS B Kypce CTEpEOMETPUN
NPOBOJIUTCS 3a CUET pelIeHMs 3ajady Ha CO3[JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
ONEepUPOBAHUE IMPOCTPAHCTBEHHBIMU OOpa3zamu. Co3gaHue obOpaza MPOBOJIUTCS C OMOPOH Ha
HarJIsIHOCTh, a OTIEpUPOBAaHUE 00Pa30M — B YCIOBUSAX OTBJIEUEHHUS OT HATJISITHOCTH, MBICIEHHOTO
M3MEHEHHS €ro UCXOJHOTO COAEepKaHMUsI.

OcHoBHBIE cofepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 k;accax:
«MHororpanHuKn», «lIpsiMble U IIJIOCKOCTH B IPOCTPAHCTBEY, «Tena Bpamenus», «BekTopsl u
KOOPJMHATHI B IPOCTpaHCcTBEY. DopMupoBaHHEe JOTMUECKUX YMEHUHN pacipeaesseTcs He TOJIbKO
[0 COAEP)KATEeNIbHBIM JIMHUSM, HO M IO TrojaM oOydeHHs Ha YpPOBHE CpEJHEro oOIuero
oOpazoBaHwUs.



Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMBbI, pacpeIeIEHHBIM 10 TOAaM 00Y4YCHHSI, CTPYKTYPHPOBAHO TaKUM 00pa3om,
9TOOBl  OBJAJEHHWE T'COMETPHYECKHMMH TOHSATUSMH W  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCJICIOBATEIFHO W IOCTYNATEIBHO, C COOJIIOJICHHEM IPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKITIOYAINCH B OOIIYI0 CUCTEMY I'€OMETPUYCCKHUX MPECTAaBICHUN 00yJaroIuXcs,
pacmupsis u yrayomsis e€, 00pa3ys MpOYHbIE MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun otBoauTCs 2 4yaca B Heaemnto B 10 kinacce u 1 yac B Hepenmo B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.
COAEP)KXAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [loHATHe
00 aKCMOMaTHYECKOM IOCTPOEHHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxkeHue NpsAMbIX B IIPOCTPAHCTBE: MEPECEKAIOIUECS, NapallebHble U
CKpemuBamomuecss npsAMsle. llapamnensbHOCT NPAMBIX M INIOCKOCTEM B NPOCTPAHCTBE:
NapaJulebHbIE NIPSIMBIE B IPOCTPAHCTBE; IMAPAIUIEIBHOCTh TPEX NPSIMBIX; NapaJUICIBHOCTD
OpSAMOM U IIJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YIrOJl MEXKIY IPSIMBIMU B
npoctpaHcTBe.  [lapamienbHOCTE  IUIOCKOCTEH:  MapajulelbHBIE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX TulockocTel. [IpocTeiimme mpocTpaHCcTBEHHbIE PUTYpPBI HA MIIOCKOCTHU: TETPAdAP,
KyO, apajuieNenuIes; NoCTPOeHHE CeYEHU.

IlepneHAUKYIAPHOCTE IPSAMOM M IJIOCKOCTHU:  IIEPIEHIMKYJSPHBIE  IpsMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IapajUIeIbHBIC W IEPHEHIUKYIAPHbIE K IIJIOCKOCTH, IPU3HAK
NEPNEHAUKYIISIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON TUIOCKOCTH.
VYrsl B IPOCTPAHCTBE: YIOJl MEKY IPSIMOU M IJIOCKOCTBIO; IBYIPAHHBIN YTOJ1, JMHEHHBIN yroJl
ABYrpaHHoOro yria. I[IepneHIuKynasp ¥ HaKIOHHBIC. PACCTOSHHE OT TOYKH [0 IIJIOCKOCTH,
paccTosiHUue OT MPSAMOMN JI0 MIIOCKOCTH, MPOEKIUs (PUTYphl HA TIIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEM: MpPHU3HAK IEPHEHIAMKYIIPHOCTH IBYX Iulockocted. Teopema o  Tpéx
MEePIEHIUKYIISPAX.

MHororpaHHuKu

IlonsiTMe MHOIOrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOIOIPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHMKa. [Ipu3ma: N-yroiapHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HAaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJbHBINM ITapaulelenuIe] U ero csoicrsa. Ilupamuna: n-yronpHas
nupamMpia, TpaHM W OCHOBAHHME NHpaMHbl, OOKOBas W TOJHAs IOBEPXHOCTb MUPAMUJBI;
NpaBUJIbHAasl W YCEYEHHas MHpaMUJa. OJIEMEHThl Mpu3Mbl M nOUpaMmuiabl. [IpaBuibHBIE
MHOTOIPAHHUKH: TOHSTHE NPABUIBHOTO MHOTIOIPAHHUKA; MPABWIbHAS MPU3Ma M IpaBUIIbHAS
nUpaMu/Ia; MpaBUIIbHAS TPEYrojbHasi TUpaMu/ia U MpaBUIIbHBINA TeTpadap; KyO. Ilpencrasienue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTA3p, AOAECKAdIp U ukoca’ap. CeueHus Npu3Mbl U MUPaAMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHMMETPHS OTHOCUTENIBHO TOYKH, NPAMOHM, IUIOCKOCTH.
DIEeMEHTBI CUMMETPUH B IIMPaMUJax, apauieeuIeax, IPaBUIBHBIX MHOTOTDAHHHKAX.

Brruncnenue 31eMEeHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI PU3MBI, IIJIOIIA{b OCHOBAHHI, TeOpeMa 0 OOKOBOMA



MOBEPXHOCTU MPpsIMOM Tipu3Mbl. [1omane 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABMIIBHON
MUPAMHUJIBI, TEOPEMA O TUIOMIAIN Yceu€HHOM mupamuabl. [Torstre 06 00péme. OOBEM MupamMuibI,
MIPU3MBL.

[TogoGubie Tema B mpocTtpaHcTBe. COOTHOIICHHS MEXIY IUIOMIAASIMH ITOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpameHus

[MunuHapuyeckas MOBEPXHOCTh, O00pasyloliye UWIHHIPUYECKONH IOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konuueckass moBepXHOCTb, 00pa3yrolIe KOHUYECKOW MOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol moBepxHOCTH. KoHyc: OocHOBaHME M BepIlIMHA, OOpasyrolas U OCh; IJIOLIA/Ib
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00Opa3ylollue M BBHICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. Bzaumuoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe; IIomaas chepol.

N300pakeHne Tes BpalleHus Ha IJI0CKOCTU. Pa3BEpTka MUIMHAPa U KOHYCA.

KomOuHanmu Ten BpamieHuss U MHOTOTPAaHHHKOB. MHOTOTpaHHUK, ONHCAHHBIA OKOJIO
cdepsl; chepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUs.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIBHOTO NapaJijiesienumneaa u cieacTsus u3 He€. O0bEéM nunuHapa, konyca. O0bEM mapa
U TUIOMIAE ChEpPHI.

[TonoGHuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IJIOLIAIIMH IOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.

Ceuenust mwiMHIApa (MapauiebHO MW TEPHEHAUKYISIPHO OCH), CEYECHHS KOHYyca
(mapasurenbHOe OCHOBAHHIO M IPOXOJAIIEE Yepe3 BepIINHY), CEUCHHUS II1apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miockocTy u B poctpancTBe. ClloKeHUE U BBIUMTAaHUE BEKTOPOB. Y MHOXKEHHUE
BEeKTOpa Ha 4ucio. Pa3nokeHume BeKkTopa 1Mo TpEM HEKOMIUTAHAPHBIM BekTopam. llpaBmio
napayenenunena. Pemenne 3agad, CBsI3aHHBIX ¢ IPUMEHEHUEM TPABUIT IEHCTBUN C BEKTOPaMH.
[TpsimoyronbHasi cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. [Ipocrteiimue
3aJaud B KOOpJAMHATaX. YTol Mexay Bekropamu. CKalsgpHOE NpPOU3BEACHUE BEKTOPOB.
Bbruuciienre yrioB Mexay MPSMBIMH U TUTOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIA METOM TPH
pEIICHNH T€OMETPHUECKUX 3a7ad.

IIJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE PE3yNbTAaThl OCBOCHHS MPOrpaMMbl ydeOHOro mpemmera «MartemaTuka
XapaKTEPU3YIOTCS:

I'paxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTBIO TPAKIAHCKOW TO3UIMH OOydYaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O WIEHAa POCCHUHCKOro OOIEeCTBa, MPEICTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TIPakIaHCKOTO OOIIecTBa



(BBIOOpPBHI, OMPOCHI M Tp.), YMEHHEM B3aUMOJCHCTBOBATh C COIMAJIBLHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMHU U Ha3HAUYCHUEM.

IlaTpuoTHyeckoe BoCIMTaHUE:

c(hOopMUPOBAHHOCTHIO POCCUICKOMN IpakIaHCKON WICHTUYHOCTH, YBOKCHHSI K TIPOIILJIOMY H
HACTOAIIEMY POCCHUICKOW MAaTEMATHKH, [IEHHOCTHBIM OTHOIIEHUEM K JTOCTH)KEHUSAM POCCUUCKUX
MaTeMaTUKOB U POCCHUMCKON MaTeMaTUYECKOW IIKOJIbI, K UCIIOJIb30BAaHHUIO 3TUX JIOCTHKCHUU B
JIPYTHX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH pOCCHHCKOro Hapona; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITENBHOCTHIO YYEHOTO; OCO3HAHHMEM JMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOMYMBOTO OYaYIIETO.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKMM  OTHOUIEHWEM K MUY, BKIIOUYas JCTETHUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, PacCyXICHUN; BOCHPUUMYHBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3IndyHbIX BUJIOB UCKYCCTBA.

Puznveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUSA TNPUMEHSAThH MaTeMaTH4YeCKue 3HaHUsA B HHTEpecax
37I0pOBOr0 U 0€30macHOro 00pas3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHUEe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATUN M OTHAbIXA, peryispHas (usmueckas
AKTHUBHOCTh); (PU3MUYECKOTO COBEPIICHCTBOBAHUS, MIPH 3aHATHUAX CIHOPTHBHO-03J0POBUTEIBHON
JIESITCILHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON W €€ MPUITIOKEHUSIMHU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO Ha MPOTSKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaIPaBICHHOCTH.

IKog0rnYecKoe BOCIUTAHNE:

c(hOPMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIbTYphbl, TMOHUMAHUEM BIHUSHUS COIUAIBHO-
HSKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHE NPUPOJHOW W COLMAIBHOW CpeAbl, OCO3HAaHUEM
I00AaNFHOTO  XapakTepa JKOJOTMUECKUX  MpoOJieM; OpHEeHTalMei Ha  MpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIsi pElIeHUs 3a7ad B 00JIACTH OKPYXKArOIIEH cpepl, TIIaHUPOBAHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBHUM JJISI OKPYKAIOIIEN CPEIBI.

LleHHOCTH HAYYHOI0 MO3HAHUA:

c(OpPMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU M OOIICCTBEHHOHN MPAKTHUKU, TOHUMaHUEM MaTEMaTHYECKOW HAyKH Kak cepbl
YEJIOBEYECKOUN JEATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTH JUISl PA3BUTHS [IUBWIN3ALNY;
OBJIQJICHHEM SI3bIKOM MAaTEMATUKH U MAaTEMAaTHYECKOUN KyIbTYpOil Kak CPEICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITH MPOEKTHYIO U UCCIIEA0BATENbCKYIO I€ATEIbHOCTh MHIUBUIYAIBHO
U B TpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIE pe3yabTaThl OCBOSHUS MPOTrpaMMBbl yueOHOTO mpeaMeTa «MaremaThkay
XapakTepU3yloTCsd  OBJAJEHHUEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OelCMEUiIMu,



VHUBEPCANLHLIMU — KOMMYHUKAMUBHBIMU — OCliCMBUAMU,  YHUBEPCATbHLIMU — PecyIsimUSHbIMU
OelcmeusIMuU.

1) Yuueepcanvnvie nosnasamensvhsle oelicmaus, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECcco8 00yyarowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue AecTBUA:

e BBIIBISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMHU; (OPMYIHUPOBATH OINpEACNCHUSI MOHATHUMH;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIMU, OCHOBAHUS JIJIs1 00001eHus
Y CpaBHEHUS, KPUTEPUU ITPOBOJIMMOI0 aHAJIU3A;

e BOCIPHHHMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATL CYXKICHUS: YTBEPIUTEIBHBIE H
OTpHULaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIC,

® BBIBISATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
JIAHHBIX, HAONIOJIEHUSIX W YTBEPXKACHUSAX; TMpeAJiaraTh KPUTEPUU [JISi BBISABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEYUN;

e JieNlaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e TIPOBOJUTH CAMOCTOSITEIHHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUM (TIpSMbIC
U OT TMPOTHBHOTO), BBICTpAUBATh APryMEHTALUIO, MPUBOAUTH TPHUMEPHI H
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemieHuss y4eOHOUM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BapUAHTOB
pelIeHus, BEIOUpaTh HanOOJIee TOIXOISAIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3zoBbie ucciieqoBaTe/IbCKHE 1eHCTBUSA:

e JCIOJIb30BaTh  BONPOCHl  KAaK  HUCCJENOBATENbCKUHA  MHCTPYMEHT  IIO3HAHUS;
dbopMyIHpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABIUBATh
UCKOMOE€ M JlaHHOe, (OpMHUpPOBATH THUIOTE3y, ApPryMEHTHPOBATh CBOIO TMO3UIIHUIO,
MHEHUE;

e TPOBOJUTH CAMOCTOSITEIIbHO CIUIAHUPOBAHHBIN SKCHEPUMEHT, HCCIEJOBAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OO0BEeKTa, SBJICHUS, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKy 00BEKTaMHU, SIBIICHUSIMH, TIPOIECCAMHU;

e CaMOCTOATENbHO (OpMynHpoBaTh OOOOMIEHHS U BBIBOABI 1O  pe3yiabTaTaMm
MpOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBAaHUS, OLEHUBATh TOCTOBEPHOCTh MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;

e TIPOTHO3UPOBATH BO3ZMOXXHOE PAa3BUTHE MPOIIECCA, & TAKIKE BBIIBUTATH MPEATIONOKCHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSX.

Pabora ¢ nnopmanmeii:

e BBIABIATH JAeUIUTH MHPOPMAIIUU, JTAHHBIX, HEOOXOIUMBIX JIJII OTBETa HA BOMPOC U
TSl peIIeHUs 3a1a4u;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NMUYHBIX THIIOB, AaHAIW3UPOBATH,
CUCTEeMATHU3UPOBATh U HUHTEPIPETUPOBATH WH(POPMAIUIO PA3TUYHBIX BUAOB U (OpM
MIPE/ICTABJICHHS;

e CTPYKTYpHpOBaTh HWH(MOpPMAIUIO, TPEACTaBIATh €€ B  pa3IuuHbIX  ¢dopmax,
WITIOCTPUPOBATh IpaUuecKy;

e OIEHUBATh HAAGKHOCTh HH(DOPMANMU IO CAMOCTOATEIHHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) VHhusepcanvhvle KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@opmupoeanHoCms

COYUANBHBIX HABBLIKOB 00YYAIOUWUXCA.



Oo01menne:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMHU
OOLIEHMS; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHUS MO XOAY PEIlIeHUs 3a1a4i, KOMMEHTHPOBATh
MOJTyYEHHBIH pe3ybTaT;

B X0/ 00CYKJIEHHsI 33/1aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAa€MOM TeMBI, TPOOJIEMBI,
pelaeMoii 3a1aum, BHICKa3bIBaTh M/IEH, HALIEJIEHHBIE HA IIOMCK PELLEHUS; COIIOCTABIIATh
CBOM CYKJICHUS C CYXJACHHUSIMH IPYTHX YYACTHUKOB JMajora, 0OHapy>KMBaTh pa3iniue
U CXOJCTBO MO3MIMNA; B KOppeKTHOH (opme (opmynupoBaTh paszHOTIacHsi, CBOU
BO3PaKEHUS;

IIPEJICTABIISITh PE3yNbTaThl PELICHUS 3a/1a4i, SKCIEPUMEHTA, UCCIIEN0BaHuUs, IIPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajgad Mpe3eHTAlud U
0COOCHHOCTEH ayAUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh ¥ UCII0JIb30BaTh IPEUMYIIECTBA KOMAaHHON ¥ MHAUBUYAIbHON pabOThI IPpU
peleHny y4eOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOM JesITeIbHOCTH, MIIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacnpenensrTb BHIbl paboT, JOroBapUBAThCS,
00CyX/1aTh MPOLIECC U PE3YNbTAT paboThI; 0000IIATh MHEHHUS HECKOJIBKUX JIFOACH;
y4acTBOBAaTh B IPYMIIOBHIX (hopMax paboThl (00CyKaeHHs, 0OMEH MHEHHH, «MO3TOBBIC
IITYPMBbI» U UHBIE); BBIMOIHATH CBOIO YaCTh paObOThl M KOOPAUHUPOBATH CBOM JEHCTBUS
C APYrMMHM WIEHAMH KOMAaH[Ibl; OLIEHUBATh KaY€CTBO CBOEI0 BKJIA/a B OOIIUI MPOAYKT
10 KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlClo8blx

YCmaHOB60K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.
Camoopranusanus:

COCTaBJIATh IUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 peleHus ¢ yuéTomM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb:

BJIAJ€Th HABbIKAMM IIO3HABATEIIbHOM pe(IEKCMH KaK OCO3HAHUS COBEpIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa pPELIeHUS MaTeMaTH4ecKOn
3a/1a4i;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PELIEHUU 3aJa4l, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HAWJEHHBIX
OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yJibTaTa I€Id W YCIOBUSAM, OOBICHATH MPUUYUHBI
JOCTMDKEHUSI WIIM HEIOCTHMIKEHHUSI Pe3y/IbTaTOB JIEATENbHOCTH, HAaXOAMUTh OIIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI

10 KJIACC

OnepupoBaTh MOHATUSAMH: TOYKA, MPsSMasi, TNIOCKOCTb.
[TpyMeHsTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPHU PEIICHUN I€OMETPUUYECKIX

3a7ad.



OnepupoBaTb MNOHATHUSIMU: TAPAUIEIBHOCTh M MNEPIEHIAUKYISIPHOCTh TMPSAMBIX U
IIJIOCKOCTEM.

KnaccugunmpoBars B3auMHOE pacHoI0KEHNUE MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaThb TOHATHUSAMHU: JBYTPAaHHBIM Yrojl, TpaHU JBYTPAaHHOIO yria, pedpo
JIBYTPAHHOIO yTJia; TUHEHHBIA yroil ABYIPaHHOTO YIJia; TpajycHas Mepa JBYTPaHHOIo yria.

OnepupoBaTh MOHSATUSMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIBI MHOTOTPAaHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBIA MHOTOTPAHHHK.

Pacnio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (MHMpamMuja; MpuU3Ma, MPSMOYTOJIbHBIN
napajuiejaenumnes, Kyo).

KnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUS IS KJIACCU(UKAIUU
(BBIMTYKJIBIE W HEBBIMYKIbIC MHOTOTPAHHWKH; TPABUIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, MTapaljieNIeUuIeabl).

OnepupoBaTh MOHATUSMU: CEKYIas TUIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METOJI CIIE/I0B.

CtpouTh ceueHHs] MHOTOTPAaHHUKOB METOJOM CJIEJOB, BBIOIHATH (BBIHOCHBIC) IIOCKHE
YEepPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BUJI CBEPXY, COOKY, CHHU3Y.

Pemath 3a1aun Ha HaXOX/ICHUE TEOMETPUYECKUX BETMYHH 110 00pa3iiaM Wi aJrOpUTMaM,
NPUMEHSST U3BECTHBIC AHAJTUTUYECKHE METOIbI NMPH PEIICHUH CTaHIAPTHBIX MaTEMaTHYECKHX
3aJa4 Ha BBIYMCIICHUE PACCTOSIHUNA MEXIY JABYMS TOYKaMH, OT TOYKH JIO MPSIMOM, OT TOYKH JI0
TUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

Pemath 3a1aun Ha HaXOX/ICHUE TEOMETPUYECKUX BETMYHH 110 00pa3iiaM Wi aJrOpUTMaM,
NPUMEHSST U3BECTHBIC AHAJTUTUYECKHE METOIbI NMPH PEIICHUH CTaHIAPTHBIX MaTEMaTHYECKHX
3aad Ha BBIYHCICHHE YIJIOB MEXIY CKPEIIMBAIOUIMMHUCA TPSIMBIMH, MEXKIY MPSIMOH H
TJIOCKOCTBIO, MEXKY TIOCKOCTSIMU, IBYTPAaHHBIX YTIIOB.

Bbraucnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTE MHOTOTPAHHHUKOB (MIPU3Ma, MHpaMuia) ¢
npuMeHeHHeM (pOpMyIT; BBIYUCISITH COOTHOIIECHHS MEKIY IIOMIAIIMU ITOBEPXHOCTEH, 00BEMaMu
NOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSMU: CHMMETPUS B IPOCTPAHCTBE; ILEHTP, OChb M IUIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekarp, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (PUTYypax, MpencTaBICHHYIO Ha YepTeKax U PUCYHKAX.

[TpumensTb reoMmerpuueckue (akThl AN PEHICHUS CTEPEOMETPHUYECKHX — 3ajad,
MPEONIaraloIuX HECKOJbKO IIIaroB PEUICHHs, €CIU YCIOBUS MPUMEHEHHS 3aJaHbl B SBHOUN
dbopwme.

[TpuMeHATh TpOCTEHIIME TPOTPAMMHBIE CPEICTBA W AIEKTPOHHO-KOMMYHHUKAITMOHHBIC
CHCTEMBI IPU PELICHUU CTEPEOMETPHUECKUX 3a/1au.

[TpuBoIUTE, TpUMEpPHl MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC H SKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHSTh TOTYYECHHBIC 3HAHWS Ha TMPAKTHKE: aHAJIH3UPOBATH peallbHbIC CHUTYAIlUH M
NPUMEHSTh HM3YyYEHHBIE TIOHATUS B  TMPOLECCE TMOMCKAa PEIICHHUS  MaTeMaTUYeCKU
c(hopMyIUpPOBaHHON MPOOIEMBI, MOACTUPOBATH pPEaTbHbIE CHUTYAI[Md HA S3BIKE TEOMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HCIIOJIb30BAaHUEM T'€OMETPUYECKHUX TIOHSTHH U TEOpEM,
ammapara anreOpbl; penath MpakTHIeCKUe 3aa9u, CBI3aHHBIE C HAX0XKICHHEM TeOMETPHUYECKUX
BEJIMYMH.

11 KUIIACC



OmnepupoBaTh MOHIATUSAMHA: IWINHAPHYECKAs IOBEPXHOCTH, 00pa3yroNie IUIHHAPHIECKOM
NOBEPXHOCTH; LWIMHJIP; KOHUYECKAs IMOBEPXHOCTh, 00pa3yroline KOHHYECKOH MOBEPXHOCTH,
KOHYC; cpeprueckasi mIoBEpXHOCTb.

Pacrio3snaBath Tena BpameHus (LMIMHADP, KOHYC, cdepa u map).

OOBICHATH CIIOCOOBI TTOJTyYESHUS TEJ BPAIICHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OmnepupoBaTh MOHATHSIMH: IIAPOBOM CErMEHT, OCHOBaHME CETMEHTA, BHICOTA CETMCHTA,
IIapPOBOH CJI0H, OCHOBAaHHE IIAPOBOT'0 CJI0S1, BEICOTA IAPOBOTO CIIOS; IAPOBOM CEKTOP.

Beraucnares 00bEMBI M TUIONIA M MOBEPXHOCTEH TEJ BpPAIIECHHS, TEOMETPHUCCKUX TEI C
npuUMEeHEHUEM (HOPMYIL.

OmnepupoBaTh MOHSATHSAMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B cepy ¥ OINHMCAHHBIA OKOJIO
cdepsl; chepa, BimcaHHasi B MHOTOTPAHHUK WM TEJIO BPAICHHS.

BBI4ucisaTh COOTHOIIGHHS MEKAY IUIOIIAASIMU TOBEPXHOCTEH M 00BEMaMH OJJOOHBIX TEJI.

N300paxaTh u3ydaembie (QUIYpbl OT PYKH M C NPHUMEHEHHEM IPOCTBHIX YePTEKHBIX
UHCTPYMEHTOB.

BrImonHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD: BUA
CBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAILCHUSI.

HM3BiiekaTh, HHTEPIPETUPOBATH U TPEOOPA30BBIBATE HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (PUTypax, MPEACTABICHHYIO HA YEPTEkKaX U PUCYHKAX.

OnepupoBaTh NOHSATHEM BEKTOP B IIPOCTPAHCTBE.

BBIMOTHATE IEHCTBUS CIIOKEHHS BEKTOPOB, BBIYUTAHUSI BEKTOPOB M YMHOXKCHHUSI BEKTOpa
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMM OHH 00J1a/1af0T.

IIpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHSATHSIMH: JEKAapTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YrOJl MEXIY BEKTOpaMH, CKaIIpHOE
NIPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE H KOMIUIAHAPHBIE BEKTOPHI.

Haxomute cymMMy BEKTOPOB W MPOU3BECHHE BEKTOPA HA YMCIIO, YTOJ MEXTY BEKTOPAMH,
CKaJISIPHOE TIPOU3BE/ICHUE, PACKIIAABIBATH BEKTOP IO IBYM HEKOJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKApTOBOW CHCTEME KOOp/NHAT.

[lpuMeHsATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUs CTePeOMETPUYECKUX 3ajad,
TPE/INOJIAraolMX HECKOJIBKO IAroB PEIICHUs, €CIH YCJIOBUS NPUMEHEHHs 3aaHbl B SIBHOM
dopme.

Pemate mpocTeiimme reoMeTpu4ecKue 3a1a4i Ha MPUMEHEHNE BEKTOPHO-KOOPINHATHOTO
MeTo/1a.

Pemare 3agaun Ha JOKa3aTeIbCTBO MATEMATHYECKMX OTHOUICHUH W HaXOXKICHHUE
T€OMETPUYECKUX BEIMYHMH MO0 00pas3laM WM alrOpUTMaM, NPUMEHsS W3BECTHBIE METOMBI MPH
pELICHUH CTaHIAPTHBIX MATEMaTUYECKUX 3aj1ay.

[IpuMeHATh TMPOCTEUIINE MPOrPaMMHBIE CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIMOHHBIC
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.

[lpuBOaMTH TpUMEPHl MaTEMaTUYEeCKUX 3aKOHOMEPHOCTEH B TPHPOAEC U IKH3HH,
pacno3HaBaTh NPOSIBICHUE 3aKOHOB TE€OMETPHH B HCKYCCTBE.

[IpuMeHATh TMONyYCHHBbIC 3HAHHS Ha MPAKTUKE: aHAIM3MPOBATh peajibHbIC CUTYallUd U
NPUMEHSATh M3YYCHHbIC TOHATHS B  TpOLEcce TOMCKA  PEHICHHS  MaTeMaTHYECKH
copMyaHpOBaHHON NPOOJIEMBI, MOACIMPOBATh pPEAbHbIC CHTyallMH Ha SI3bIKE I'€OMETPUH,
UCCJIEI0BAaTh MOCTPOCHHBIC MOJIENN C HCIOJIb30BAHHEM TI'€OMETPHUYECKHX TOHSITUH U TEOpeM,
ammapara anreOpbl; penraTh IpaKTHYECKNE 3a/1a9H, CBA3aHHBIC C HAXOXKICHHEM TeOMETPHIECKUX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HanmeHnoBanme
(undposbie)
n/ pa3iejioB U TeM Bcer Konrtpoabubl | IIpakTuyecku
o0pa3oBaTe/bHbI
n nporpaMMsI 0 e padoThbI e padoThbl
e pecypcsl
http://www.resh.edu.ru/
1 Beenenue B 10 http://school-
CTEPECOMETPHIO collection.edu.ru/
[Ipsimbie u http://mww.edu.ru/
IIJIOCKOCTH B
MIPOCTPAHCTBE.
2 pocTp 12 1
[TapannenpsHOCTH
MPSIMBIX U
IJIOCKOCTEM
[MepreHAnKYIAPHOCT http://school-
collection.edu.ru/
3 b IPSIMBIX U 12
IJIOCKOCTEM
VTael MeXIy http://mww.edu.ru/
4 MPSIMBIMU U 10 1
TIJIOCKOCTSIMU
5 MHororpanHuKu 11 1 http://school-
collection.edu.ru/
6 OOBEMEI 9 1 http://www.edu.ru/
MHOTOTPaHHUKOB
[ToBTOpEHuUe: http://school-
collection.edu.ru/
7 CEUEHUsl, PACCTOSIHUS 4 1
U YTJIBI
OBUIEE KOJIMYECTBO
YACOB IO 68 5) 0
I[TPOIT'PAMME
11 KJIACC
KosmuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue
Ne (uu¢posbIe)
pa3fieyioB M TeEM Konrtpoabnsie | IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIEC
NporpamMmmMsbl padoTbl padoThI
pecypcbl
http://www.edu.ru/
http://school-
1 Tena Bpamenns 12 collection.edu.ru/
https://fipi.ru/ege/otkry
tyy-bank-zadaniy-ege/



http://www.resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege/
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http://www.edu.ru/
http://school-
collection.edu.ru/

O6nemeL Ten 5 1 https://fipi.ru/ege/otkry
tyy-bank-zadaniy-ege/
http://www.edu.ru/

BekTops! 1 http://s_chool—

10 1 collection.edu.ru/

KOOp/HHATRI B https://fipi.ru/ege/otkry

NPOCTPAHCTBE tyy-bank-zadaniy-ege/
http://www.edu.ru/

IosTopenue, http://school-

000011IEHNE, 7 1 collection.edu.ru/

CHCTEMATH3ALIS https://fipi.ru/eg_e/otkry

SHAHMI tyy-bank-zadaniy-ege/

OBIIEE
KOJIMYECTBO YACOB 34 3
I10 ITPOI'PAMME

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosamnuecTBo yacos JJIeKTPOHHBIE
Ne Hara
uudposbie
n/ | Tema ypoka Bce Kountpoasn | IlpakTnuec H3yHCH
oOpa3oBareJib
n ro ble pa0doTel | Kue padorbl | HA
Hble pecypchl
OcHoBHbIE
MOHSITUS
CTEepEOMETPUU:
TOYKA, IIpsimas,
IJIOCKOCTB,
IIPOCTPAHCTBO.
poctp http://www.resh.edu
IIpaBuia ru/
M300paKeHHS Ha 1 http://school-

pPUCYHKaX:
HU300paKCHUS
IUIOCKOCTEH,
napajiCJIbHbIX
NPSIMBIX
(oTpe3koB),
CEpeIUHBI OTPEe3Ka

collection.edu.ru/
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[NousTus:
MePECEKAIOIIHECS
IJIOCKOCTH,
MePECEKAIOIIHECS
npsMas u
INIOCKOCTD

http://www.resh.edu
.ru/

[NousTus:
MePECEKAIOIIHECS
IIOCKOCTH,
MepeCceKarIINeCs
npsiMas u
IIOCKOCTD

http://school-
collection.edu.ru/

3HaKOMCTBO C
MHOI'OrpaHHUKaMH
, U300paxeHue
MHOI'OIrpaHHUKOB
Ha PUCYHKaX, Ha
MIPOCKITMOHHBIX
yepTekax

http://www.resh.edu
.ru/

Hauvanbabie
CBe/IeHUs 0 Ky0e U
UpaMuIe, UX
pa3BEPTKU U
mozenu. Ceuenus
MHOTOTPaHHUKOB

http://school-
collection.edu.ru/

Hauvansnubie
CBe/IeHUs 0 KyOe U
nupamuze, ux
pa3BEPTKU U
Mojien. CeueHus
MHOTOT'PAaHHUKOB

http://www.resh.edu
.ru/

IToustre 00
AKCUOMAaTHUYECKOM
MIOCTPOCHHUHU
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPHUU U
CIEICTBHS U3 HUX

http://school-
collection.edu.ru/

IToustue 06
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHU:
aKCHOMBI

http://www.resh.edu
.ru/
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CTEPEOMETPUH H
CJICZICTBUS U3 HUX

IMoustre 00
AKCHOMAaTHYECKOM
IOCTPOCHHUHU
CTEPCOMETPHH:
AKCHOMBI
CTEPCOMETPUH H
CJICACTBUA U3 HUX

http://school-
collection.edu.ru/

10

ITonsitre 00
AKCHOMAaTHYECKOM
MOCTPOCHUHU
CTEPEOMETPHU:
aKCHOMBI
CTEPEOMETPUU U
CIIEICTBHS U3 HUX

http://www.resh.edu
ru/

11

Bzanmnuoe
pacnoJioKEHNE
Hpi[MI)IX B
MIPOCTPAHCTBE:
IepECeKaroIIMnECs,
napasuliesIibHbIE U
CKpEILMBAIOIINECS
IpsIMbIE

http://school-
collection.edu.ru/

12

ITapaieapHOCTB
IPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
napajijieibHble
IpsIMBIE B
IIPOCTPAHCTBE;
NapaJyIeIbHOCTh
TPEX MPAMBIX

http://www.resh.edu
.ru/

13

[TapannenbHOCTB
IPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapayienbHOCTD
IpsIMOM U
IIJIOCKOCTH

http://school-
collection.edu.ru/

14

VYrasl ¢
COHAIIPaBICHHBIMU
CTOPOHAMU

http://www.resh.edu

ru/
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15

Yron mexnay
MPSIMBIMH B
MIPOCTPAHCTBE

http://school-
collection.edu.ru/

16

Yron mexny
MPSIMBIMH B
MIPOCTPAHCTBE

http://www.resh.edu

ru/

17

[TapannenbHOCTD
IUIOCKOCTEIA:
napajuieabHbIC
IJIOCKOCTH

http://school-
collection.edu.ru/

18

CsoiicTBa
NapajieabHbIX
IIJIOCKOCTEN

http://www.resh.edu
.ru/

19

IIpocreiimne
POCTPAHCTBEHHBI
e gurypsl Ha
IUIOCKOCTH:
TeTpas’ap, KyoO,
napaJenenumne;|

http://school-
collection.edu.ru/

20

[TocTpoenue
CEYEHUU

http://www.resh.edu
.ru/

21

ITocTpoenne
CEYeHU I

http://school-
collection.edu.ru/

22

KoHntponbHas
pabora 1o Teme
"IIpsimble
IJIOCKOCTH B
IIPOCTPAHCTBE.
ITapaieapHOCTD
IPSIMBIX U
miockocTei"”

http://www.resh.edu
.ru/

23

IlepnenquKkynspHo
CTb IIPSIMOM U
IIJIOCKOCTH:
NEPIEHANKYJIIPHBI
€ IIpsIMBIE B
IIPOCTPAHCTBE

http://school-
collection.edu.ru/

24

IIpsimMble
napajuieabHbIE U
NEPICHIUKYJIIPHBI
€ K IUIOCKOCTH

http://www.resh.edu

ru/

25

IIpsimMble
napajulebHbIEC U

http://school-
collection.edu.ru/
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NEePIEeHIUKYISPHBI
€ K IUIOCKOCTH

26

IIpusnax
HEPIEHIUKYIISPHO
CTHU MPSMOM U
IIJIOCKOCTH

http://www.resh.edu

ru/

27

IIpuznax
HEPIEHIUKYIISPHO
CTHU MPSIMOI U
IIJIOCKOCTH

http://school-
collection.edu.ru/

28

Teopema o npsimoit
MEePIEHANKYIISIPHO
U IUIOCKOCTH

http://www.resh.edu
.ru/

29

Teopema o npsimoit
HEPIEHINKYIISIPHO
M IIJIOCKOCTH

http://school-
collection.edu.ru/

30

Teopema o npsimoit
HEPIEHINKYIISIPHO
M IIJIOCKOCTH

http://www.resh.edu
.ru/

31

Ilepnenaukyisip u
HAaKJIOHHBIE:
pacCTOsIHHE OT
TOYKH 0
IIJIOCKOCTH,
paccTostHuE OT
pPsAMOH 10
IIJIOCKOCTH

http://school-
collection.edu.ru/

32

[lepnenaukynsp u
HaKJIOHHBIE:
paccTostHuE OT
TOYKH J0
IIOCKOCTH,
paccTostHUE OT
psMOU 10
IIOCKOCTH

http://www.resh.edu
.ru/

33

[lepnenaukynsp u
HAaKJIOHHBIE:
paccTositHue OT
TOYKH 10
IIJIOCKOCTH,
paccTostHue OT
IPSIMOM 110
IIJIOCKOCTH

http://school-
collection.edu.ru/
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34

[lepnienaukymnsip u
HAKJIOHHBIE:
paccTosiHue OT
TOYKH JI0
IUIOCKOCTH,
paccTosiHue OT
IPSIMOM 110
IJIOCKOCTH

http://www.resh.edu
.ru/

35

Vrian B
MIPOCTPAHCTBE:
YTOJI MEXKITY
IPSAMON U
IJIOCKOCTBIO

http://school-
collection.edu.ru/

36

JIByrpaHHBI yroul,
JIMHEWHBIN yroJ

JBYTPaHHOIO yria

http://www.resh.edu
.ru/

37

JIByrpaHHBI yroul,
JIMHEWHBIN yroJ

JBYTPaHHOIO yria

http://school-
collection.edu.ru/

38

[lepnenaukynspHo
CTb INIOCKOCTEIA:
MPU3HAK
MEPIECHINKYIISIPHO
CTH JBYX
MJIOCKOCTEeM

http://www.resh.edu
.ru/

39

[IepnieHauKyIsIpHO
CTb INIOCKOCTEIA:
MIPU3HAK
NEePHEHANKYISIPHO
CTH JABYX
IUIOCKOCTE

http://school-
collection.edu.ru/

40

[lepnenaukymnspHo
CTb ILIOCKOCTEH:
MPU3HAK
NEePHEHANKYIISIPHO
CTH ABYX
IUIOCKOCTEH

http://www.resh.edu
.ru/

41

Teopema o Tpéx
NEPIEHUKYIIApax

http://school-
collection.edu.ru/

42

Teopema o Tpéx
HEPHEHINKYIIIPax

http://www.resh.edu

ru/

43

Teopema o Tpéx
NEePIeHIUKYIIApax

http://school-
collection.edu.ru/
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44

KonTponbsHas
pabora 1o Temam
"[lepieHAUKYISAPH
OCTb MPSIMBIX U
miockocteit" u
"Vribl MexIy
PSIMBIMU U
MJI0CKOCTSIMU"

http://www.resh.edu
.ru/

45

[Tonarue
MHOT'OTPaHHUKA,
OCHOBHBIE
AJIEMEHTHI
MHOT'OIPaHHUKA,
BBINTYKJIbIE U
HEBBIITYKJIbIC
MHOT'OT'PAHHUKY;
pa3BEPTKa
MHOTOTPaHHUKA

http://school-
collection.edu.ru/

46

[Tpusma: n-
yroJIbHAs IPU3MA;
IpaHu u
OCHOBaHUS
IPU3MBL; IIpsIMast U
HaKJIOHHAas
pU3MbI; OOKOBast
Y TIOJIHAst
MIOBEPXHOCTH
IIPU3MBI

http://www.resh.edu
.ru/

47

[Tapamenenunen,
IIPSIMOYTOJIBHBIN
napajuiejaenumnes u
€ro CBOMCTBA

http://school-
collection.edu.ru/

48

IMupamupa: n-
yrojiabHas
nupamuja, rpaHu
1 OCHOBaHHE
MAPaMUJIbL;
0OOKOBas U ITOJHAS
MMOBEPXHOCTh
MAPaMUJIBI;
MpaBWIbHAS U
yCeuEHHas
nupamuja

http://www.resh.edu

ru/
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49

[IpaBuibHBIE
MHOT'OIPAHHUKU:
MIOHSTHE
IIPaBUIILHOTO
MHOTOTPaHHUKA;
npaBUJIbHAS
npu3Ma u
npaBUJIbHAS
nMpamua;
IpaBUJIbHAsA
TpeyroJyibHast
nupamuja u
MPABUITbHBIN
TeTpa’ap; Kyo

http://school-
collection.edu.ru/

50

[IpencraBnenue o
NPaBUIIBHBIX
MHOTOTpaHHHKAX:
OKTasp,
JOJIeKadIp U
UKOCadIp.

http://www.resh.edu
.ru/

51

Cummerpus B
MIPOCTPAHCTBE:
CUMMETPUS
OTHOCHTEIIHO
TOYKH, PSIMOIA,
IIJIOCKOCTH.
OJIEMEHTHI
CUMMETPUU B
nupaMuax,
napajuiesenumneaa
X, IPaBUIIBHBIX
MHOTOTPaHHHKAX

http://school-
collection.edu.ru/

52

Brraucnenue
JJIEMEHTOB
MHOTOTPaHHUKOB:
pE€Opa, auaroHanu,
YTJIBI

http://www.resh.edu

ru/

53

ITmomans OOKOBOM
MMOBEPXHOCTHU U
ITOJTHOM
MMOBEPXHOCTHU
IIPSIMOM IIPU3MBI,
IJIOIIA b
OCHOBaHHIA,

http://school-
collection.edu.ru/
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Teopema o
00KOBOM
MOBEPXHOCTHU
NPSMON MPU3MBbI

[Tnomans 6OKOBOM
MOBEPXHOCTH U

http://www.resh.edu
.ru/

MMOBEPXHOCTHU
MPaBUJIbHOMN
MMUPaMHUJIBI,
54 banit
TeopemMa o
IJIOMIA OOKOBOM
MOBEPXHOCTHU
yCeUEHHOU
MUPaMUbI
KonTponbsHas http://school-
55 paGoTa 110 Teme collection.edu.ru/
"MHororpanHuku"
56 [Tousitue 00 http://www.resh.edu
00BEMe 1/
.. http://school-
> OOBEM mHpamH LI collection.edu.ru/
58 O6béM mupamMuIb! http://www.resh.edu
.ru/
a http://school-
> OOBEM mHpamH LI collection.edu.ru/
60 OG6BEM MTHPAMUIBI http://www.resh.edu
.ru/
61 OO0BEM TIPU3MBI http://school-
collection.edu.ru/
62 OO6BEM MPU3MBI http://www.resh.edu
.ru/
63 OOBEM TIPU3MBI http://school-
collection.edu.ru/
KonTponbHas http://www.resh.edu
64 pabota mo Teme -l
"OOBEMBI
MHOTOTPaHHHUKOB"
IToBTOpEHME, http://school-
0600IIeHNE collection.edu.ru/
CHCTEMAaTHU3allHs
65 3HAHHUH.
[Toctpoenue
CEUCHHUH B
MHOTOTPAaHHUKE
IToBTOpEHME, http://www.resh.edu
66 T/

000011IeHNE
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CHCTEMAaTH3aIIsI
3HAHUM.
Brrancnenue
PacCTOSHUI:
MEXIY ITBYMS
TOYKaMH, OT TOYKHU
JI0 IPSIMOM, OT
TOYKH JI0
MJIOCKOCTH, MEXKTY
CKpEIIMBAOIIUMU
CA MPSIMBIMU

Nrtorosas
67 KOHTPOJIbHAS
pabora

http://school-
collection.edu.ru/

IToBTOpEHME,
00001IEeHE
CHCTEeMaTH3aIus
3HAHMUH.
Brraucnenue
YIJIOB: MEXKIY

68 CKpEIMBAOIIUMHU
Csl TIPSIMBIMH,
MEXAy MpsMOHN U
IUIOCKOCTBIO,
JIBYTPaHHBIX
YIJIOB, YIJIOB
MEXKY
IUIOCKOCTSIMH

http://www.resh.edu
.ru/

OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68

11 KJIACC

Ne

KoanuecTBo 4acoB

n/ | Tema ypoka
1T

Bcer
0

KonTpouabsn
ble padoThI

IIpakTHyeck
ue padoThbl

Jlara
H3Y4YeH
nus

DJIEeKTPOHHBIE
uupposeie
o0pa3oBaTe/ibH
ble pecypchl

Cdepa u map:
LEHTp, panuyc,
TTaMeTp;
TUTOIIAb
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MOBEPXHOCTH
chepnl

Bzaumuoe
pacIoyiokeHne
cthepsl u
TUIOCKOCTH;
KacaTeJbHast
IUIOCKOCTh K
cdepe; mIomamb
cepsl

N3o0pakeHune
ctepsl, mapa Ha
TUIOCKOCTH.
Ceuenus mapa

[Munuaapudecka
s IOBEPXHOCTb,
oOpasyrorue
LUJIUHAPAYECKO
1 IOBEPXHOCTH,
0Ch
LUJIUHAPUYECKO
1 IOBEPXHOCTHU

[Humuuap:
OCHOBaHMS U
OokoBas
MOBEPXHOCTb,
oOpa3yrommas u
OChb; ILIOIIATb
OOKOBOH U
MTOJTHOM
MTOBEPXHOCTH

N300paxkeHue
WIMH]IpA Ha
MJIOCKOCTH.
Pa3BépTka
HWIMH]IpA.
Ceuenus
UIHH]IpA
(TTOCKOCTHIO,
napajuieJIbHON
WIH
NEePIEeHIUKYIIAP
HOH ocH
MUAJTUHIPA)




Konnueckas
MTOBEPXHOCTb,
obOpazyromue
KOHMYECKOM
MOBEPXHOCTH,
OCh M BEpILIUHA
KOHUYECKOM
MOBEPXHOCTHU

Konyc:
OCHOBaHHC U
BEpIIINHA,
oOpasyrommas u
0Cb; ILJIOIIAIb
OOKOBOH U
MOJIHOM
MMOBEPXHOCTHU

VceuéHHbIN
KOHYC:
oOpa3ymoue u
BBICOTA;
OCHOBAHMA U
OokoBas
MTOBEPXHOCTh

10

N300paxkeHue
KOHyCa Ha
MJIOCKOCTH.
PazBépTka
KOHYca.
Ceuenus koHyca
(TIIOCKOCTHIO,
napajuieJIbHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MIPOXOISIIEH
yepes BEpIINHY)

11

KomOunanus
TeJ BpallCHUS U
MHOTOTPaHHUKO
B

12

MHoOrorpaHHuk,
ONMCAHHBII
0KOJIO chephl,
chepa,
BIIMCaHHAs B




MHOTI'OI'paHHHUK
HnJIn B TCJIO
BpallcHUsA

13

[TousiTue 00
00BéMe.
OcCHOBHBIE
CBOMCTBaA
00BEMOB Tell

14

O0BéM
UIHHIPA,
KOHYCa

15

O0béM mapa u
IJI0MIA b Chephl

16

ITogo0HBIE TETA
B IIPOCTPAHCTBE.
CooTHOIICHUS
MEXTY
IJIOIIAISIMU
MOBEPXHOCTEH,
00BEéMaMu
MOJOOHBIX TEN

17

KonTponbHas
pabota no
teMaM "Tena
BparieHus" u
"O6bems! Ten"

18

Bekrop Ha
IIJIOCKOCTH U B
IIPOCTPAHCTBE

19

CnoxxeHue u
BBIUUTAHUE
BEKTOPOB

20

VYMHOXKEHNE
BEKTOpa Ha
YHCIIO

21

Pa3znoxxenue
BEKTOpA I10 TPEM
HEKOMILIAHAPHBI
M BEKTOpaM.
ITpaBuio
napaJuIeIIeInIIe
Ja




22

Pemenne 3amauq,
CBSI3aHHBIX C
MPUMEHEHUEM
MpaBUII
JEUCTBHUI C
BEKTOpaMHU

23

[IpsamoyronbHas
cucrema
KOOpJIMHAT B
MIPOCTPAHCTBE.
Koopaunarsl
BEKTOpa.
[Ipocreiimue
3aJa4d B
KOOpJMHATax

24

Yron mexny
BEKTOPaMH.
CxkansipHoe
MIPOU3BEICHUE
BEKTOPOB

25

Brraucnenue
YIJIOB MEXIY
NPSIMBIMHU U

MIOCKOCTSIMH

26

Koopaunarno-
BEKTOPHBIN
METOJ1 NIPU
pelIeHn
TEOMETPUUECKHUX
3amad

27

KonTponbHas
pabota o Teme
"BekTopsl 1
KOOpJMHATHI B
npocTpaHcTse"

28

IToBTOpEHME,
000011IEHE N
CHUCTEMaTH3aITus
3HAHUU.
OCHOBHBIE
burypsl, GaxTsl,
TEOpEMBI Kypca
MJIaHUMETPUHU




29

IToBTOpEHME,
000011IeHE U
CHCTEMaTH3alHs
3HAHUM.
OCHOBHBIC
burypsi, GpaxThl,
TEOpPEMBI Kypca
TUTAHUMETPHH

30

IToBTOpEHME,
000011IeHNE U
CHCTEMAaTHU3allH
3HAHUH. 3agaun
MJIAHUMETPHUU U
METOJIBI UX
penieHust

31

IToBTOpEHME,
0000111eHE U
CHCTEMAaTH3allH
3HaHWUH. 3aga4u
TJIAaHUMETPHUH U
METOJIbI UX
peteHus

32

IToBTOpEHME,
000011eHNE U
CUCTEMAaTH3aIH
3HaHUM.
OcHOBHBIE
¢burypsl, QpaxTsl,
TEOpEMBI Kypca
CTepEeOMETPUH

33

HUrorosas
KOHTPOJIbHAS
pabora

34

IToBTOpEHME,
000011IEHE N
CHCTEMAaTH3aIHsI
3HAHUMN

OBILEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIU3a, TeOMETPHS.
['eometpusi, 10-11 knaccwl/ Atanacsa JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AxunonepHoe obmectBo «M3natensctBo «IIpocsemnienue»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA
* YyeOHUK

* YueOHUK B 3JIEKTPOHHOU (popme

* PaGouas TeTpanp

* JIuTaKkTHYECKUE MATEPHUAIIBI

* [Tocobue «I'oroBumcs k EI'9»

* [loypounsie pa3paboTKu

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
http://www.edu.ru/
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege/
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