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HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma «Maremaruka: TreoMeTpus» 0a30BOr0 YpOBHS MJis
ooyuarommmxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DeaepabHOTO
rOCy/IapCTBEHHOT0 00pa30BaTEeIbHOTO CTaHJapTa CpeaHEro ooimero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHM, TPEIBABIACMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, M TPAAUIUH POCCUHCKOro 0Opa3oBaHMS.
Peanuzanus nporpamMMbl 00ecIieUrBaeT OBJAJCHUE KIFOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOLIIMMHU OCHOBY JUIsl CaMOPa3BUTHSL U HEMPEPHIBHOTO 00pa3oBaHMs,
[EJOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00YYaIOIIUXCS.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUHM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHMsl OOYCJIOBJIEHAa MPAKTUYECKOW 3HAUYMMOCTBIO METAlpeIMETHBIX MU
OPEIMETHBIX PE3YyJbTAaTOB OOyUEHHUS F€OMETPUHM B HAIPaBICHUU JIMYHOCTHOTO
pa3BuTHs oOy4darommxcs, (OpMUPOBAHHUS (PYHKIMOHAIBHOM MaTEMaTUYECKON
IPaMOTHOCTH, U3YUYEHUS JIPYTrUX y4eOHbIX JUCUUIUIMH. Pa3BuTne y o0yuaromumxcs
OPaBUWIBHBIX IPEACTABICHUM O CYIIHOCTH W IMPOMCXO0XKIECHHH T€OMETPUYECKUX
abCcTpakuui, COOTHOLIEHUH PEATbHOTO W HWJCAIBHOTO, XapaKTepe OTPaKEHMs
MAaTEeMaTU4ECKON HAYKOU SABJIEHUH U MMPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK U POJIU MAaTEMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHKUIO HAYYHOTO MUPOBO33PEHUS yUallluXCsl, a
TaK)K€ KayeCTB MBILUICHHUSA, HEOOXOIUMBIX Uil aJanTallii B COBPEMEHHOM
of1iecTse.

['eomeTpust sBisieTCsl OAHUM U3 0A30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEeYMBAET BO3MOXHOCTb M3YyUYEHHS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOU HAINIPaBICHHOCTH, TAK U TYMAaHUTAPHOM.

Jlormueckoe MbllIeHHE, (GopMHpyeMoe MpH H3yUYEeHUH OOydYaroIUMUCs
MOHATUHHBIX OCHOB T€OMETPUH U OCTPOCHUH LIEMOYKH JIOTHYECKUX YTBEPKICHUN
B XOJ€ pEIIECHUs TI'E€OMETPUYECKHUX 3a]ady, YMEHUE BBIABUIATb W ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPH PEIICHUU 3a/1ad €CTECTBEHHO-
HAYYHOTI'O LIMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHHE OpUEHTUPOBATHCS B IMPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO
BCEX O0OJaCTsIX AeSITeNbHOCTH 4denoBeka. OpueHTalMsl 4YeloBEeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCJIOBHUE €ro COlHaIbHOrO ObITHS, ¢dopma
OTPaXXEHUSI OKPY’KAIOIIETO MHUpPA, YCIOBUE YCIEIIHOIO IO3HAHUS W aKTHUBHOIO
npeobpazoBaHusl  AeiicTBuTenbHOCTH.  OmepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3amu 00BbEANHSIET pa3HbIE BUJIbI yYEOHOM U TPYIOBOM 1€ATEIHHOCTH, SBISETCS



OTHUM U3 TPO(EeCcCHOHATBHO BAXKHBIX KAauecTB, TOSTOMY akTyallbHa 3ajaya
dbopMmupoBaHusg y  0OydYaromuxcsi POCTPAHCTBEHHOTO  MBIIUICHUS  Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOI0 KOMIIOHEHTAa B
NOATOTOBKE K MPAKTUUECKOU AEATEIBHOCTH 10 MHOTUM HAIMPABJICHUSIM.

Ilenp ocBoeHus mporpamMmbl ydeOHOTO Kypca «['eomerpusi» Ha 0a3oBoM
ypOBHE 00yueHus — 0011e00pa3oBaTeibHOE U OOIIEKYJbTYpHOE pa3BUTHE
oOyyaromxcs yepe3 00ecrnedeHne BO3MOKHOCTH IPUOOPETEHHSI U HUCTIOIb30BAHUS
CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHMM U  JCUCTBHM, cHenuuIHbIX
r€OMETPUH, BO3MOXXHOCTU  YCIEIIHOTO  NPOJOJDKEHUs  oOpa3oBaHUs IO
CIIEHHAIBHOCTSIM, HE CBA3aHHBIM C ITPUKJIATHBIM HCIIOJIb30BAaHUEM I'€OMETPUHU.

[Iporpamma no reoMeTpuu Ha 0a30BOM YpOBHE MpeIHA3HAUYCHA IS
oOyyJaronmxcsi CpeIHeN KOJbl, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha ypOBHE OCHOBHOIO 0011ero oopazoBanusi. Takum oO6pa3zoM, oOydaroiiyecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOLIME MaTEMaTHUYECKHE YMEHHUS, CBSI3aHHBIE CO
CHEeU(PHUKON TeOMETPpUN U HEOOXOIUMBIE ISl )KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3Toro, oHM UMEIOT BO3MOKHOCTh U3YUUTh F€OMETPHIO O0JIee TiTyO0KOo, eCiu
B JlaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TIE€OMETPUYECKUX 3HAHUSIX B
po(heCCUOHATILHON AESITEIbHOCTH.

JlocTmKeHre LeaM OCBOCHMSI IpOorpaMMbl OOECHEYMBAETCA pPEIICHUEM
COOTBETCTBYIOIIMX 3aaad. [IpmopuTeTHBIMU 3a7adyaMy OCBOEHUS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax siBISIOTCS:

e (opMHpOBaHHE TMpPEACTAaBICHUS O TEOMETPUU Kak dYacTH MHUPOBOMH

KYJbTYPbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPY’KAIOIIHUM MHPOM;

e (opmMupoBaHUE MpeACTABICHUS O MHOTOTPAaHHUKAX U TEJIaX BPAICHHS KaK
O BAKHEWIIMX MaTEMaTHYECKUX MOJENSAX, MO3BOJSIOIIMX OIUCHIBATH U
U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIET0 MUPA;

e (opMupoBaHue yMEHHs paclio3HaBaTh Ha 4YEPTEXkKaX, MOJEIAX MU B
peaIbHOM MHpPE MHOTOIPAHHUKH U TeJla BpallleHUS;

e OBJIAJICHUE METOJIaMHU PEIICHUs 33Ja4 Ha MOCTPOCHHUS Ha HM300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TOHSATHSIMH O
MHOTOIPAaHHHMKAX M TeJaX BPAILEHUs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHUE  aJITOPUTMAMU  pEUICHUS  OCHOBHBIX  THUIOB  3a/auy;
dbopMUpOBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIC JOKa3aTelbHbIC
pacCykKJIeHus B XOJ€ PEIIEHUs CTEPEOMETPUUYECKHUX 3aJad W 3a1ady C
MPAKTUYECKUM COJEP>KaHUEM;

e Pa3BUTHE MHTEJUIEKTYaAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN O0yHarOIINXCH,
MTO3HABATEJIbHOM aKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHUN, KPUTUUHOCTU
MBIIUICHUS;



e (dopmupoBanue QyHKIMOHATBEHON IPAaMOTHOCTH, PEIEBAHTHON F€OMETPHH:
yMEHHUE pacrlo3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATUH, 0OBEKTOB U
3aKOHOMEPHOCTEN B pEalIbHbIX >KU3HEHHBIX CUTYyalUsSIX U MPU WU3YyUYCHHUU
JIpPYruX  y4eOHBIX  MPEIMETOB, TMPOSIBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYyIUPOBATh WX HA S3bIKE TEOMETPHUH U CO3/1aBaTh
FEOMETPUYECKHE MOJIETH, NPUMEHATH OCBOEHHBI TI'€OMETPUYECKUN
anmapar I pEeuIeHUus MIPAaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBATh MTOJYYEHHBIE PE3YIIbTATHI.

OTNMYNATENHHON OCOOEHHOCTBIO MPOrPaMMBI SIBISIETCS BKIIIOUEHHE B KypC
CTEPEOMETPHUU B HAYAJIE €T0 U3YUYEHHUS 33714, PEIIaeMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHUS, U OMNpEeAeNIEHHBIM 00pa3oM OpraHM30BaHHas paboTa HajJ HUMH, YTO
CIIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAHNE NHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K AAJIbHEUILIEMY
U3YUYEHUIO IIPEAMETA.

[Tpennourenue oTAAETCA HAISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUSs, TO
€CTh TEOPETHUYECKHE 3HAHMUSI UMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTH MPEIMETHO-
MIPAKTUYECKON JEATENBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
Y4YaIMXCS B Kypce CTEPEOMETPUH IIPOBOAUTCS 3a CUET PELICHUS 3a]a4 HA CO3aHUE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ady Ha OINEPUPOBAHUE IPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue oOpaza MPOBOAMWTCS C OMOPOM Ha HATISTHOCTh, a
ornepupoBaHuEe 00pa3oM — B YCIOBHSIX OTBJICUEHHUS OT HATJSHOCTH, MBICICHHOTO
M3MEHEHUS €r0 UCXOJIHOTO COJIepKaHUSI.

OcHoBHBIE cojepxkaTenbHble JuHuKM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «IIpsiMble U INIOCKOCTH B IPOCTPAHCTBEY, «Tejia BpaleHusD,
«BeKTopsl U KOOpAMHATHI B IPOCTPaHCTBEY. DOPMHUPOBAHUE JIOTHUECKUX YMEHUIN
pacnpenesnsercs He TOIbKO 10 COJIep KaTeIbHbIM JIMHUSIM, HO U TI0 TOJaM O0y4eHHUs
Ha ypPOBHE CpeAaHEro o011ero oopa3oBaHus.

ConepxaHnue 00pa3oBaHUS, COOTBETCTBYIOILIEE MNPEAMETHBIM pe3yJbTaTam
OCBOEHHUSI paboyeil mporpaMMbl, pacrpeaenéHHbIM MO TrojJaM OO0y4yeHus,
CTPYKTYpUPOBAaHO TakuM 00pa3oM, uTOObI OBJAQJCHHE TI'E€OMETPUUYECCKHUMHU
MNOHATUSMU Y HAaBBIKAMHU OCYUIECTBIISUIOCH MOCEI0BATENBLHO U MOCTYNATEIBHO, C
COOJII0/ICHUEM TIPUHIIUIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUSI BKIIOYAIIUCH B
OOLIYI0 CHUCTEMY T'€OMETPUYECKUX MPEACTaBICHUN 00yYaromuxcs, paciupss U
yrayOsasis e€, o0pa3ysi MpOoYHble MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun oTBOAUTCS 2 yaca B Heaeno B 10 kinacce u 1 yac B
Heneno B 11 kmacce, Bcero 3a nBa roja o0ydenus - 102 ygeOHbIX 4yaca.



COILEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe U MJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ CcTepeoMeTpud. Touka, mOpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMAaTUYECKOM MOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIECICTBUS U3 HUX.

B3anMmHOE pacmnoyioKEHWE MPSIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajuielibHble M CKpeluBaromuecs npsmble. llapamienbHOCT OPSAMBIX U
IJDIOCKOCTEW B TPOCTPAHCTBE: NApaUICIbHBIE NPSIMBIE B  IPOCTPAHCTBE;
MapaJuIeIbBHOCTh TPEX MPSAMBIX; NaPAILIEIBHOCTh MPSAMOU M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJl MEXIAy IMpPSIMbIMA B IPOCTPAHCTBE.
[TapayienbHOCTB INIOCKOCTEN: MapajuiesibHbIE IIIOCKOCTH; CBOKMCTBA NTapaJJICIbHbBIX
iockocte. [IpocTeitre mpocTpaHCTBEHHBbIE (DUTYpPHI Ha MIOCKOCTH: TETPa’p,
KyO, mapasuiesienuIe ; MOCTPOEHUE CEUCHHI.

[lepnieHAUKYISPHOCTD MPSIMOM U TUIOCKOCTH: MEPIECHANKYIISPHBIE NPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE TapaUICIbHbICE W MEPHEHAUKYJISPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNECHANKYISPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeEMa O MPSIMOMU
NEPIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY NPSIMOM U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroOJl, JIMHEMHBIM yroJl JBYI'PAaHHOrO  yTJa.
[leprieHIUKYSp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MPSMOM JI0 TNIOCKOCTH, MPOEKITUs (GUTYPHI HA TIIOCKOCTh. [leprieHIuKyISIpHOCTh
IJIOCKOCTEN: MPU3HAK NEPHEHAUKYISPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
NEPIICHANKYJIAPAX.

MHoOrorpaHHuKHu

[ToHsiTME MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOIOTPAHHUKU; Pa3BEPTKAa MHOrOrpaHHuKa. [Ipusma: n-yrospHas
MpU3Ma; TPaHW U OCHOBAHUS TMPU3MBI; TIpsiIMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MIOJIHAs ITOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuleJienunea U ero cpoucrsa. llupamupma: N-yronpHas nupamuia, TPaHU H
OCHOBaHUE MUPAMUIBI; OOKOBas U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHasi mnupamMuja. OJEMEHThl MNpu3Mbl U nupaMuibl. [IpaBuiibHbIC
MHOTOTPAaHHHMKH: MOHATUE IPABUIBHOIO MHOTOTPAHHUWKA; MPABUJIbHAS MpPHU3Ma U
NpaBWiIbHAS TNHPAMUJA; TPaBWIbHAS TPEYrojibHas NHUpaMuIa W TPABUILHBIN
TteTpadp; KyO. IlpeacraBienre O MNpaBUIBHBIX MHOTOIPAHHUKAaX: OKTajp,
noaeka’Ip u ukoca’ap. CeueHust Npu3Mbl U TUPaAMUIBI.

CummMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIIBHO TOYKH, MHPSIMOM,
IJIOCKOCTH. DJIEMEHTBI CHMMETPHH B MUPAMUIAX, NApAIUICIEIUIIEIAX, TIPABUIbHBIX
MHOTOIPaHHHKAX.



Boruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, auaroHaiu, YIJIbL.
[Tnomanpe GOKOBOM MOBEPXHOCTU M MOJHOM NMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAIb OCHOBAHMIL, TEOpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOU Mpu3Mbl. [Lnomans
OOKOBOIl TMOBEPXHOCTH M IOBEPXHOCTH IPaBUJIBHOM MHUPaMUIbl, TEOPEMA O
iomaan yceu€HHon nupamusl. [lonstre 00 00béme. OObEM UpamMuabl, IPU3MBI.
[TomoGubie Tenma B mpocTpaHcTBe. COOTHOMICHHUS MEXKAY ILIOMAIIMA
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJ.

11 KIACC

Tena Bpamenust

[nmmHapuyeckas ITOBEPXHOCTb, oOpasyroiue HUJIMHIPUIECKON
INOBEPXHOCTH, OCh IWIMHJIPUYECKON TIOBEPXHOCTH. llMnuHAp: OCHOBaHUA W
OOKOBasi TMOBEPXHOCTb, O0Opa3yloliass W OCb, IUIONAAh OOKOBOM U TOJHOU
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yromne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKo! noBepxHocTU. KoHyc: ocHOBaHuE U BepilrHa, 00pa3yromiast
1 OCb; IJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIoline
Y BBICOTA; OCHOBAHUA U OOKOBasi MOBEPXHOCTb.

Cdepa u map: 1HeHTp, paauyc, AUaMETp; IUJIONMIAJlb MOBEPXHOCTH C(hEpHI.
B3aumnoe pacnonoxenue cepsl U MIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
IJI0IAIb CEephI.

N300pakeHne Ten BpallleHus Ha II0CKOCTU. Pa3BépTKa IMIMH/Ipa U KOHYCA.

KoMOuHamu ten BpaleHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OTIMCAHHBIN
okoJ10 cepsl; cepa, BMUCaHHAsT B MHOTOTPAHHUK, WUJIU TEJIO BPAILICHMUS.

[Tousarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 00 00béMe
OpsIMOYTOJIBHOTO Tapajienenuneaa u ciaeactsus u3 He€. OO0bEM LMIMHIpA,
koHyca. O0BEM 11apa u wiomaab chepol.

[TongoOnuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TE.

Ceuenus 1Mz Ipa (MapajvieabHO U MEPIEHIUKYIISIPHO OCH), CEUeHUSI KOHYCa
(mapanerbHOE OCHOBAHUIO Y IPOXOSALIEE YEPE3 BEPILMHY ), CEUEHUS 11apa.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B MPOCTpaHCTBE. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpAa Ha YUCIIO. PaznokeHne BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBwiio mapamnenenunena. Pemienwe 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIpaBUJl JEUCTBUM C BekropaMu. [IpsMoyrosnbHas cucrema
KoopauHaT B mpocTpaHcTBe. KoopamnaTtel BekTopa. IIpocrteiimme 3amaum B
KOOpAMHATaX. YTOoJ Mexay BekTopamu. CKalsipHOE MPOU3BEIAEHUE BEKTOPOB.



Brrancienne yrioB Mexy OPsIMBIMU M IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/ IIPU PELICHUU N'€OMETPUYECKUX 3a1ay.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOrpaMMbl Y4eOHOTO TMpeaMeTa
«MareMaTuka» XxapakTepu3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUU 00YUAIOIIETOCs KaK aKTHBHOTO
M OTBETCTBEHHOI'O 4YJ€HAa POCCHMCKOr0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUMH,
npoLeayp TpaxkIaHCKOro obmiectBa (BBIOOPHI, OMPOCHI W TIp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSMHA 1 HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXKTaHCKON MJICHTUYHOCTH, YBOKECHUS K
MPOILIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCHICKON MaTEMaTUYECKOM IIKOJIbI,
K HMCIOJIb30BAHUIO ATHUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMMKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HApOoJa;
c()OPMUPOBAHHOCTHIO  HPABCTBEHHOIO  CO3HAHUS, JTHUYECKOr0 TMOBEACHHS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUIN HAyKHU U JIEATEIIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOIO OYIyILIEro.

JcTeTH4ecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKJIIOYas ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a]1a4, PEIICHUN, PACCYKACHHI; BOCIPUUMYUBOCTHIO
K MaTEMaTUYE€CKUM acleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEeMaTUYECKUE 3HAaHUS B
MHTEpecax 30pOBOro U 0€30MacHOro 0opasa >KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ TMHUTAaHHE, COAJIAHCUPOBAHHBIN PEKUM 3aHATUU U
OTJIbIXa, peryJisipHas ¢pu3ndeckasi akTUBHOCTh); (U3UYECKOT0 COBEPIIICHCTBOBAHUSI,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IEHHOCTU TPYIOJIOOMS; WHTEPECOM K
pasnuuHbiM  cepamM  MPOGECCHOHAIBHOW  JEATEIBbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei npodeccu U pean30BbIBATh COOCTBEHHBIE >KW3HEHHBIE IJIaHbI;
TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTEMaTHYECKOMY OOpa30BaHUIO U



caM000pa30BaHUIO HAa TPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 33]]a4 MAaTEMATHUYECKON HAIIPABICHHOCTH.

IKOJOTHIECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTUYECKON KYJIbTYPhI, MOHUMAHUEM BIIUSHUS
COLMAJIbHO-D)KOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE MPUPOJHOW M COLHUAIBHOU
Cpembl, OCO3HAHHWEM TJIOOAJIBHOTO XapakTepa JAKOJOTHYECKUX MPoOIeM;
OpHUEHTalMell HAa MPUMEHEHUE MATEeMaTUYECKUX 3HAHUM Il pelieHus 3ajad B
00J1aCTH OKpY>KArOIIeH cpeibl, INIAHUPOBAHUS MOCTYIIKOB M OLEHKH UX BO3MOKHBIX
NOCJEACTBUN ISl OKPYKAIOLIEH CPEBI.

ILleHHOCTH HAYYHOI0 NTO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH U  OOIIECTBEHHONW MPaKTUKWA, IOHUMAHHEM
MaTEMaTUYECKON HayKu Kak cgepbl 4YeTOBEYECKOM JesTEIbHOCTHU, JTAloB €€
pa3BUTHS M 3HAYUMOCTH JUISl PAa3BUTUSL LHMBUJIM3AIMU; OBJIAJICHHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypoW KaK CpEICTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOEKTHYIO W HUCCIEI0BATEIbCKYIO JEATEeIbHOCTD
WHJIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHUS MPOTrpaMMbl YUEOHOTO MpeaMeTa
«MaremaTuka» XapaKTePHU3YIOTCS OBJIaJICHUEM YHUBEPCaJIbHBIMH
NO3HAGAMENbHBIMU  OClCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusiMuU, YHUBEPCATbHbIMU Pe2yIMUSHBIMU OeUCBUAMU.

1)  Vuueepcanvmuvie  noznaseamenvuvle  Oelicmsus,  0becnewusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00yuaowuxcsa (oceoemue
Memoo0o8  NO3HAHUA  OKPYJHCcarujeco  Mupa,  HpUMEHEeHUe  JI02UYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble joruueckue JeMCTBUSA:

e BBISBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH MATEMaTHICCKUX
OOBEKTOB, IOHSATHH, OTHOIICHUH MEXIy IOHATHAMU; (HOPMYIHPOBATH
ONpENCIICHUS  TOHSTHH, YCTAaHABJIMBATh CYIISCTBEHHBIA  IMPHU3HAK
KJaccu(ukalnmy, OCHOBAaHMS [JIsi OOOOLIEHUS W CpaBHEHUs, KpPUTEpUU
IPOBOJIMMOI'0 aHAJIN3a;

e BOCHpPUHUMATH, (OPMYJIMPOBATH W  TPEOOPA3OBHIBATH  CYIXKICHHUS:
YTBEPIUTEIIbHBIC W OTPUIATEIbHBIC, €AWHWYHBIC, YacTHbIC W OOIIHE,
YCIIOBHBIC;

e BBIBISATH  MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3HM U
npoTuBopeurs B (akTax, JaHHBIX, HAOITIOACHUSAX M YTBEPKICHUSX;
npeaiaraTh KpUTEPUH JIS BBISIBIICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEYHIA;



e JIeJaTh BBIBOJBI C WCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHATIOTUH;

e TPOBOAWTH CaMOCTOSITEJIBHO JI0Ka3aTelIbCTBA MaTeMaTHYECKHUX
YTBEPKICHUN (TPSMBIE U OT MPOTHBHOTO), BHICTPAUBATH apTryMEHTAITHIO,
OPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIbL;

e BBIOMpATH CHOCOO pelieHHs y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpPATh HaAWMOOJEE TMOAXOMANMNH ¢ yIETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue qeCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMyIupoBaTh BONPOCHI, (UKCUPYIOIIME HPOTUBOpEUHE, MPOOIIEMY,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (QOpMUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO IMO3UIINIO, MHEHUE;

e TPOBOAWTH CaMOCTOSITEIIBHO CILUTAaHUPOBAHHBII IKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBIIEHHIO OCOOCHHOCTEH MaTeMaTUYECKOTO
o0OBbeKTa, SBJICHHS, TPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SBJICHUSIMH, MPOIECCAMU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIBI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOJIO/ICHUS, WCCIICIOBAHUS, OIEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000IIEHUIA;

e TPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE IpoIecca, a TaK)KE BBIIIBUTATH
MIPEIOJIOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c ungopmanmei:

e BBIABIITH AePUITUTHI HH(DOPMAITUH, TAHHBIX, HEOOXOIUMBIX /ISl OTBETA Ha
BOIIPOC U JIUIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(POpPMAIIMIO W3  HUCTOYHWKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH WH(POPMAIIHIO
pPa3TUYHBIX BUOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYypUPOBaTh WHGOPMAIIUIO, TIPEICTABIATh €€ B pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpaduyuecKy;

e OIICHUBATH HaJE&KHOCTD uHbopMaIun 1o CaMOCTOSITEIIbHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vhueepcanonvie KOMMYHUKAMUGHble  Oelicmeéus, 0Oecnedusarom

cPopMUPOBAHHOCNb COYUATHBIX HABLIKOE 00YUAIOUWUXC.

OO0menne:

e BOCIPUHUMATH U POPMYITHPOBATH CY)KICHUS B COOTBETCTBHH C YCIOBUSIMU
U [IeJISIMH OOIIEHUST; ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PCHHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3a/1a4uv, KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI,
po0JieMbl, perraeMoi 3a/1aduu, BICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pelIeHus; COMOCTaBIATh CBOM CYXACHHS C CYXICHUSMU JPYTUX
YYaCTHUKOB JHUayiora, oOHapy>KMBaTh Pa3iMuve U CXOJICTBO IMO3MIIMM; B
KOPpEKTHOU popMme hopMyTUpOBaTh PA3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEACTABIATh  PE3yJbTAaTbl  PEHIeHWs  3aJadd,  SKCIEPUMEHTA,
UCCIICZIOBAHUS, TPOEKTA; CAMOCTOATEIHHO BIOMPATh (POpMAT BHICTYIIIICHHS
c yu€TOM 3aja4 MPEe3eHTalUd U OCOOEHHOCTEH ay TUTOPHUHU.

CoTpyaHu4decTBo:

MOHUMATh U UCIIOIH30BaTh MPEUMYIIIECTBA KOMAaHIHON U WHIUBUTY AIbHON
paboTHl TpU pelIeHUH Y4YEOHBIX 3a7ad; NPUHUMATh IIeJb COBMECTHOM
NEeSATEIbHOCTH, IUIAHUPOBATh  OpPraHU3AIMI0 COBMECTHOM  paboThI,
pacmpenenartb BUAb pabOT, JOroBapuUBaThcs, OOCYX AaTh MpoOLECC HU
pe3yJbTaT paboThl; 0000IIaTh MHEHUSI HECKOJBKUX JIFO/CH;

y4acTBOBaTh B IPyNMoBbIX hopMax paboThl (00CyxkaeHMS, 0OMEH MHEHU,
«MO3TOBBIE IITYPMBI» W HWHBIE); BBHINOJHATH CBOIO YacTh pPabOTHl U
KOOPJIMHUPOBATH CBOM JACHCTBUS C IPYTUMH WICHAMH KOMaH/Ibl; OIICHUBATh
KaueCTBO CBOETO BKJIaga B OOmMH MPOAYKT TIO KPHUTEPHUSM,
chOpMyYTUPOBAHHBIM YYaCTHHKAMHU B3aUMOICHCTBHSI.

3) Vuueepcanvhvlie pecynamugnsle oeticmausi, 0becneuusarom Gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4¥, BEIOUPATh CIIOCO0 pereHUs
C Y4ETOM MMEIOIITUXCSI PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HAaBbIKAMHM  TO3HABATEIbHON pedIeKCMHM KaK OCO3HAHMS
COBEPIIAEMBIX JIECHUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJIETh CITIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIECCa U Pe3yIbTaTa
pelIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUACTH TPYJHOCTH, KOTOPHIE MOTYT BOBHUKHYTh MPU PEILICHUU 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJACHHBIX ONMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJibTaTa IEIU U YCJIOBHSIM, OOBSICHSTH
MPUYUHBl JTOCTWKEHUS WM HENOCTHXKEHUS PE3YJbTAaTOB JIEATEIbHOCTH,
HAXOJIUTh OIIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OmnepupoBaTh NOHITUSIMU: TOUKA, IPsIMasi, IIOCKOCTb.

[TpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEJICTBUS W3 HUX IPU PELICHUU
reOMETPUUYECKUX 3a7a4.

OmneprpoBaTh NOHATUAMU: MAPAIIETBHOCT U HEPIEHANKYISIPHOCTD MPSIMBIX
Y IIOCKOCTEM.

KnaccugpumnupoBaTe B3aUMHOE pACIOJIOKEHHE NPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: ABYTPAaHHBIM yroji, TPaHW IBYTPAHHOTO YTJa,
pedpo ABYTPaHHOTO yria; JUHEHHBIM yrojl JBYIPAHHOIO yIJa; rpajaycHas Mepa
JIBYTPaHHOI'O yrija.

OmnepupoBaTh NOHATUAMU: MHOTOTPAHHMK, BBINYKJIBIA M HEBBITYKJIbINA
MHOTOTPaHHHUK, 3JIEMEHTbl MHOTOI'PaHHUKA, IPaBUIIbHBI MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (MHUpamMHuaa; MpHU3Ma,
MPSAMOYTOJIbHBIN NapaJIIeNIeNuIe ], Ky0).

KnaccupumupoBate  MHOTOrpaHHUKH,  BbIOMpass ~ OCHOBAaHMA  JJIs
KJacCUPUKauy (BBIIYKJIbIE W HEBBITYKJIblE MHOTOTPAHHUKH; IpaBUJIbHbIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, apaJljIeICIUIe/Ibl).

OmneprpoBaTh MOHATHIMH: CEKYIas TUIOCKOCTh, CEYEHHE MHOTOTPAHHHUKOB.

OOBICHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHU I, UCTIOIb3YSl METO/ CIEA0B.

CtpouTh ceueHUs MHOTOIPAaHHUKOB METOJOM  CIIEJOB,  BBINOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEkKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI
CBEpXY, COOKY, CHU3Y.

Permats 3a7aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIMYMH MO 00pa3iam min
QITOpUTMAM, TPUMEHSS W3BECTHBIC AHAIUTUYECKHUE METOABl MPH PpEIICHUU
CTaHJIApPTHBIX MAaTEMaTUYECKUX 3a/1ay Ha BBIYUCIICHUE PACCTOSHUN MEXIy IBYyMs
TOYKAMHM, OT TOYKH JO TMPsAMOM, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIIHBAIOIINMUCS TPSIMBIMHU.

Permats 3a7aun Ha HaXOXKJICHUE TEOMETPUICCKUX BEIMYUH MO0 00pas3iam Win
aIrOpuTMaM, TPUMEHSS HW3BECTHBIE AHAJIUTUYECKHE METOAbl MpH PEHIeHUU
CTAaHIApPTHBIX MaTeMaTUYECKUX 3aJady Ha BBIYUCICHHUE YTJOB  MEXIY
CKPEIIMBAIOIIMMUCSA TPSAMBIMUA, MEXAY TNPIMOH U TUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IJIOIAAN [TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
NUpaMua) C IpUMeHEeHHEM (HOPMYIT; BEIYUCIATh COOTHOLICHHS MEXAY IJIOMIAAsIMU
MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh NOHATHSAMHU: CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTekKax U
PUCYHKaX.

[TpumeHATh reomMeTpuueckre GaKThl AJIs1 PELICHUs CTEPEOMETPUUECKHUX 3aad,
[IPEAINOIAraoIiuX HECKOIBKO IIar0B PEIEHUs, €CIIM YCIOBHS IPUMEHEHMS 3aaHbl
B SIBHOH (opme.

[IppuMeHATs NOpOCTEHUIIME NOPOTPaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX 3a1a4.

[IpuBOIUTE NpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEHM B MPUPOLE U
KW3HU, PACTIO3HABATH MPOSBIECHUE 3aKOHOB TEOMETPUU B UCKYCCTBE.

[IpyMeHATh NOJyYEHHBIE 3HAHUS HA NPAKTUKE: AHAIU3UPOBATh pEaJIbHbBIC
CUTyalluH W TPUMEHATh W3YYCHHBIC IIOHATHS B IIPOLIECCE IOUCKA PELICHHUSA
MaTeMaTH4ecKu Cc(HOPMYIHPOBAaHHONW MpPOOJIEMBbI, MOJEIUPOBATh pEalbHbIE
CUTyallUd Ha $A3bIKE T[E€OMETPHUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM F€OMETPUYECKHX MTOHATUHI U TEOPEM, almapara ajreopbl; pemarb
IIPAKTUYECKHE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OnepupoBaTh MOHITHAMU: I[HJIMHIPUYECKAsh TOBEPXHOCTh, OOpa3yroue
[IWIHIPUYECKON TTOBEPXHOCTH;, IWIMH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroine
KOHUYECKOM MOBEPXHOCTH, KOHYC; cheprudecKas IOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TEJ BpALICHUS.

KnaccuduumpoBats B3aMHOE pacioiokeHnue cpepbl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHWE CETMEHTAa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Beraucisate  00BEMBI M IUIOMIAAW  TOBEPXHOCTEH TEN  BpalieHus,
T€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYyII.

OnepupoBaTh TOHATUSIMU: MHOTOTPAHHUK, BIMCAHHBINA B c(hepy 1 OMHCAHHBIN
okoJ10 cepsl; cepa, BucaHHAsT B MHOTOTPAHHUK UJIU TEJIO BPAILICHMUS.

BeIuncnaTh COOTHOIIGHUSI MEXIY IUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMu
MOA0OHBIX TEII.

N300pakath m3ydaemble (QUTYpHl OT PYKH W C NPUMEHEHHEM TPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IJIOCKKE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
duryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTh CEYEHUS TEJ BPAILCHUS.



W3Bnekatb, HHTEPHPETUPOBATH U MPeoOpa3oBBIBATH HHPOPMAIHIO O
IPOCTPAaHCTBEHHBIX F€OMETPUUECKUX (PUrypax, IPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE JEHCTBUS  CIOKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, 0OBACHATH, KAKUMH CBOMCTBAMHU OHU 00JIaJaI0T.

[IpuMeHATh TpaBUIiIO NapaJUIeIeIUIEAA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YOI MEXKIY
BEKTOpPaMH, CKAJISIPHOE MTPOU3BEECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

HaxonnuTe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKY
BEKTOpaMH, CKaJSIpHOE MPOM3BENECHHE, pAaCKIAIbIBaTh BEKTOpP 1O JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKapTOBOM CHCTEME KOOPAUHAT.

[TpumensTh reomeTpruyeckue (HakThl 17151 pEHICHUSI CTEPEOMETPUUECKUX 33/1aY,
MPEANOIAraloINX HECKOJIBKO IIaroB PEIIeHUs, €CIU YCIOBUS IPUMEHEHUS 3aJaHbI
B IBHOU (popme.

PemaTte mpocreiinme reoMEeTpUYECKHE 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemate 3amauM Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOIICHWM U
HAaXO0XKJIEHUE T€OMETPUYECKHUX BEJIMYMH 10 00pa3laM Wiu aaropuTMam, MpuMeHss
M3BECTHBIE METO/bI TPU PELICHUU CTAaHAAPTHBIX MATEMATUYECKHUX 3a/1a4.

[IpumeHATP OpPOCTEMIIKME MPOrPaMMHBIE  CPEACTBA W JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [TPU PEILICHUN CTEPEOMETPUYECKUX 3aa4.

[IpuBoaMTH HpUMEPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEW B NPHUPOAE U
’KU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MOMy4YeHHbIE 3HAHUA HA TMPAKTHKE: aHAIM3UPOBATH PEabHbIC
CUTyallUM U TPUMEHSATh W3y4YEHHbIE MOHATUS B MPOLECCE MOHUCKA PEeLICHUs
MaTeMaTHYeCKu C(OpPMyIHMPOBAHHONW MpPOOJIEMBbI, MOJECIUPOBATh pEalIbHbIC
CUTyallUM Ha S3bIKE TIE€OMETPHM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI M TEOpEM, anmnapara anreopbl; peiaTh
NPaKTUYECKUE 3a/1a4U, CBA3aHHbIEC C HAXOXKACHUEM T€OMETPUUYECKUX BEIUYKH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KosnunuyectBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3ieiioB U TeM (uudposrbie)
Kontpoabubie | IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl
bub6mnoreka [IOK
1 Brenetiite & crepeomeTpitio 10 https://m.edso0.ru/1c209e37
IIpsiMBIE U TUIOCKOCTH B POCTPAHCTBE. bubnuorexa [JOK
2 . 12 1
[TapanienbHOCTh NPAMBIX U TJIOCKOCTEH https://m.edso00.ru/1c209e37
3 [lepnieHUKYIAPHOCTD NPSMBIX U 12 bubnuoreka LIOK
IJIOCKOCTER https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
4 VYTI1bl MEXKAY NPSAMBIMH U IIJIOCKOCTSMU 10 1 httos://m.edsoo.ru/1c209e37
bu6nmoreka [JOK
> Muororpartitin 1 L https://m.edsoo0.ru/1c209e37
" bubmuoreka [JOK
0 OOBEMEI MHOTOrPAHHHKOB o L https://m.edso00.ru/1c209e37
7 IToBTOpEHME: CEUEHUS, PACCTOSHUS U YTJIbI 4 1 bubmoreia HOK
P ' P Y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KIIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM nugpoBbie
Ne n/m P Konrpoabnsie | IIpakTuueckue (unpp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edsoo.ru/1c209e37
N bubnmoreka [JOK
2 OObEmbt Te > 1 https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 BekTopbl 1 KOOpIMHATHI B POCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpeHue, 0000IICHNHE, 7 1 bubmnorexa [JOK
cucTeMaTu3alus 3HaHUi https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPO'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka KonTtpoabubie | IlpakTnueckue
n/n Bcero H3y4YeHHsl | o0pa3oBaTesibHbIE
padoThI padoThbI
pecypcsl
OCHOBHBIE MIOHATHS CTEPEOMETPHH:
TOYKA, IpsiMasi, INIOCKOCTb,
npoctpaHcTBo. [IpaBuna
1 1/1506 zxceHHﬂ Ha pHc HKax: 1 bubmmorexa LIOK
P puey L https://m.edsoo.ru/aecc77cd
U300paxKeHHs MI0CKOCTEH,
NapaJuIeIbHBIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsiTHA: epecekaronuecs
2 MJIOCKOCTH, IEPECEKAIOLIHECS 1 brbmorexa [JOK
> 11D https://m.eds00.ru/2d8a9c99
npsiMasi ¥ MI0CKOCTh
[TonsATHs: nepecekaronuecs
3 MJIOCKOCTH, IEPECEKAIOLIHECS 1 brbmmorexa [OK
1P https://m.edsoo.ru/db685e73
npsiMasi ¥ TII0CKOCTh
3HaKOMCTBO ¢ MHOTOTpaHHUKAaMH,

4 n300pakeHre MHOTOIPaHHUKOB Ha 1 bu6muoreka [JOK
PUCYHKaX, Ha IPOECKLIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexkax
HauanpHbie cBeneHus o kyoe u

5 HAPaMUIE, UX PA3BEPTKHA U MOJEIIU 1 bubnnorexa LIOK

p > X paseep A https://m.eds00.ru/b30dff38
CedeHust MHOTOTPAaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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HauanpHbie cBeieHUst 0 KyOe u

6 NUpaMHIe, UX pa3BEPTKU U MOJIEIH. bubamorexa LHOK
https://m.edsoo.ru/3d8ffd32

CeueHusi MHOTOIPaHHUKOB
[TonsiTre 00 akCMOMAaTUYECKOM

7 MOCTPOEHUH CTEPEOMETPUM: bubnmnoreka HOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBUS U3 HUX
[TonsiTre 06 aKCHOMATUYECKOM

3 MMOCTPOCHUU CTEPEOMETPUH: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/239c8ch4
CJIEJICTBUS U3 HUX
[TonsTHE 00 AKCHOMATHYECKOM

9 MMOCTPOCHUU CTEPEOMETPUH: bubnmoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CIIEICTBUS U3 HUX
[TonsiTre 06 akcMOMaTUYECKOM

10 IIOCTPOECHUH CTEPEOMETPUH: bubmmnoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/258fc245
CIIEICTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIX B

11 IIPOCTPAHCTBE: IEpeceKarouecs, bu6muoreka [{JOK
NapajuIeIbHbIE U CKPELUBAIOIINECS https://m.eds00.ru/1a2520f6
MpsiMbIe
[TapamiensHOCTh IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:

12 napajuieNbHbIe PSMBIC B bubmmorexa [IOK

IIPOCTPAHCTBE; NapaAJIEIbHOCTD
TPEX NPAMBIX

https://m.edsoo.ru/93ad36b3
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[MapannenbHOCTh NPSMBIX H
IUIOCKOCTEH B IIPOCTPAHCTBE:

bu6nmorexa [IOK

13
[TapamenbHOCTH IPSIMOU U https://m.edsoo.ru/ee1d19b9
MIJIOCKOCTH
14 VYTriab1 ¢ cOHANIpaBICHHBIMU bubnmnoreka HOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 VYroa Mexay npsiMbIMH B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsIMbIMHU B bubnmnoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapanneabHOCTh IIOCKOCTEH: bubnmnoreka [JOK
MapajiebHbIE TIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napaiebHbIX bubnmnoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocrelimye nMpocTpaHCTBEHHBIE
19 (pir bl HA HHOEKOCI;H' TeTpas] bubamorexa LIOK
P $ TETPAAP, https://m.eds00.ru/4a28dc02
Ky0, mapaJienenumnes
bubmmoteka [IOK
20 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/1d434d0f
bu6nuorexa [JOK
21 IT i
OCTPOCHHE CereHiH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
99 "[IpsiMbI€ U TUIOCKOCTH B bubmuoreka [IOK
npoctpaHcTse. [lapatenbHOCTH https://m.edso0.ru/9a0a9e56
MPSAMBIX U MJIOCKOCTEN"
[leprieHAMKYIAPHOCTD NMPSAMOU U
PHEHIHIY AP P but6mmoreka [IOK
23 TIJIOCKOCTH: TIEPIICHIUKYIISIPHBIC

MpsiIMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d
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24 [Ipsimbie napajuieNbHbIE U bubnmnoreka HOK
MEePIEeHANKYJISPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsiMble mapasnienbHbIC U bubnmoreka [JOK
NEPIEHIUKYIISIPHBIE K ITIOCKOCTH https://m.edsoo.ru/ba545966

26 IIpu3Hak neprneHMKyJISpHOCTH bubnuoreka [IOK
NPSMON U MIIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHAuKyIspHOCTH bubnmnoreka [JOK
MPSMOM U MIIOCKOCTH https://m.edso00.ru/79165d15

28 Teopema o npsimoit bu6nuoreka [IOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnmoreka [JOK
MEPIECHANKYISIPHOM TIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoii bubnmoreka [JOK
MEPIEHUKYIISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYIsIp U HAKJIOHHBIE:

31 paccTosiHuE OT TOUKH [0 IJIOCKOCTH, bu6muoreka [IOK
paccTostHue OT MPSMOM 10 https://m.edsoo.ru/33c477d3
IJIOCKOCTH
[lepnieHIUKYISp U HAKJIOHHBIE:

39 paccTosiHue OT TOUKH [0 IJIOCKOCTH, bu6muoreka [IOK
paccTosHUE OT NPSIMOM 10 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[lepnieHIUKYISp U HAKJIOHHBIE:

33 paccTosiHue OT TOUKH J0 IJIOCKOCTH, bubmumoreka [IOK
paccTostHue OT MPSIMOH 10 https://m.edsoo.ru/aSh7b8e3
IJIOCKOCTH

34 [lepnieHqUKyIIsAp ¥ HAKIIOHHBIE: bubnuorexa IIOK

PacCTOAHUC OT TOYKH OO0 IIIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTosiHue OT NpsMOit 110

IJI0CKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YIOJl MEXAY bubnmoreka [JOK
IIPSIMOM U INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, IMHEWHBIN YIoJl bubnuoreka [IOK
JIBYTPaHHOTIO yrJja https://m.edsoo.ru/5faOb3ce
37 JIByTrpaHHBbI yroJl, TMHEHHBIN Yrol bu6nuoreka [IOK
JBYT'PAHHOIO yrIjia https://m.edsoo.ru/c7c777ed
[TeprieHAMKYIAPHOCTD MIOCKOCTEM:
38 I II;SHaKH neynellz HUKYJISIPHOCTH bubmiorexa LIOK
p P f[ yp https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEH
[lepnieH IUKyYISIPHOCTD MIIOCKOCTEH:
39 MPU3HAK TEPICHIUKYIIPHOCTH bubmmorexa LIOK
p p f[ yip https://m.edsoo.ru/ed9e2a8e
JIBYX TJIOCKOCTEHN
[lepneHuKyASIPHOCTD MJIOCKOCTEH:
40 m 11;3Ha1<ﬂ neynelli UKYJISIPHOCTH bubmioreia LIOK
p P f[ yp https://m.edsoo.ru/ba75dc57
JIBYX TJIOCKOCTEHN
41 Teopema 0 TpEX NepIEeHAUKYIAPaX bubamorexa LHOK
p P PHCHAMKYIAD https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NEPIEHANKYIAPAX bubmmorexa LIOK
P P PHICHAMIKYIAD https://m.edso0.ru/52188a7d
43 Teopema 0 TpEX NEPIEHAUKYIAPAX bubmmorexa LIOK
P P PHICHAMIKYIAD https://m.eds00.ru/9f246736
KonTponbHas paboTa mo Temam
44 "[lepneHINKYIAPHOCTD NPSAMBIX U bubmumoreka [IOK

mockocTeil" u "Vl Mexy
MPSIMBIMU U TUIOCKOCTAMH"

https://m.edsoo.ru/5b971ef3
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Ilousrue MHOI'OI'paHHHKa,
OCHOBHBIC 3JICMCHTbBI

45 MHOI'OT'PAaHHUKA, BBITYKJIbIE U bubamorexa LHOK
https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOT PaHHUKH;
pa3BEPTKAa MHOIOI'PaHHUKA
[Ipu3ma: n-yrosibHas npu3ma; rpaHu
Y OCHOBAHUS NPU3MBL; IpSMas U bu6nuoreka [IOK
46
HaKJIOHHAs MPU3MbI;, OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHASI TOBEPXHOCTh MPU3MBbI
47 [Tapannenenunen, npsAMOYToJIbHBINA bubnmnoreka [JOK
MapajuieenuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbHas nupammuaa,
TpaHu ¥ OCHOBaHHE MUPAMMU/IBI;
48 OOKOBas U MOJHAs TOBEPXHOCTh bubmmorexa LIOK
https://m.edsoo.ru/fblcd0a5
MUPaMHU/JIbI; TPaBUIIbHAS U
yCeu€HHas nupaMmuaa
[IpaBuiIbHBIE MHOTOIPaHHUKHU:
MOHSTHE MTPaBUIBHOTO
49 MHOI'OTPaHHUKA; IIPaBUJIbHAS bubmmnoreka [JOK
[IpU3Ma U IpaBUiIbHAas TUPAMUIA; https://m.eds00.ru/074c8865
IIpaBWIbHAs TPEYTOJIbHAS TUpaMKia
Y TIPaBUJIBHBIN TETpasp; KyO
IIpencraBienne o NpaBUIbHBIX
50 MHOTOTpaHHUKaX: OKTadp, Bubmmorexa LIOK
https://m.edsoo.ru/a0fddSbf
JOJEKa’Ap U UKOCABP.
CummeTpus B IpOCTPAHCTBE:
51 CUMMETPHSI OTHOCUTEIIBHO TOYKH, bubnuotexa [JOK

MPSIMOH, MIIOCKOCTU. DJIEMEHTHI
CUMMETPHUU B MUpaMHUIAX,

https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

napajiiCICnrIcaax, mpaBuJIbHbIX
MHOI'OI'paHHHUKaXx

Brrunciaenue 31eMEHTOB

bubmuorexa [JOK

: p€o
> MHOTOTpATIHIIOB: pEbpa, https://m.edsoo.ru/6cdbecef
JaroHaliu, yIJibl
[Tnomanas 60KOBOM MOBEPXHOCTHU H
IIOJIHOW ITOBEPXHOCTHU IIPSAMOM
53 MPU3MBI, TUTOIAIb OCHOBAHUI buGnnorexa LIOK
P > DT ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOM MOBEPXHOCTH
MPSMOU MPU3MBbI
[Tnomanas 60KOBOM MOBEPXHOCTH H
IIOBEPXHOCTHU ITPABUIILHOMN
54 MMUPAMUBI, TEOPEMA O TIOIIAJN bubmorexa LOK
PAMIARL, TEOP neA https://m.eds00.ru/5603e30b
OOKOBOI1 MOBEPXHOCTH YCEUEHHOM
MTUPAMHU/TBI
55 KonTponbHas paboTa o teme bubmmnoreka [JOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
IT
%6 omATHe 06 005EMe https://m.edsoo.ru/7ad0020b
" bubmuorexa [JOK
5
> OOBEM MHpaMiLb https://m.eds00.ru/235171b3
" bubnuotexa [JOK
>8 OGbEM nHpaMi L https://m.edsoo.ru/f47dfefd
" bubnmoreka [JOK
> OGbEM nHpaMi L https://m.edso0.ru/79¢10312
N bubnuotexa [JOK
%0 OOBEM MHpaMiLb https://m.edsoo.ru/2faadc3f
61 O0BEM TpU3MBI bubnmorexa LIOK

https://m.edso0.ru/79853608
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bu6nmorexa [IOK

62 O0bEm npusM 1 https://m.eds00.ru/1e053890
" bubnmoreka [JOK
63 OGbEm npusmbt 1 https://m.eds00.ru/482d3f51
64 KonTponbHas paboTa 1o teme 1 bubnuoreka [IOK
"OOBEMBI MHOTOTPAaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpeHME, 0000IIEHNE
65 CHCTEMAaTHU3allKsl 3HAHUM. 1 bubmuorexa [JOK
[Toctpoenue ceueHunii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTH3alus 3HaHUH.
Brruncnenue paccTOSHUN: MEXIY
66 JIBYMsI TOYKaMH, OT TOYKH JIO 1 bubnnorexa [IOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXTy CKPEUTUBAIOITIMUCS
MPSIMBIMU
bubmmoteka [IOK
67 Hroroas koHTponbHas paboTa 1 https://m.edso.ru/b9146bc0
[ToBTOpEeHuEe, 060061IEHNE
cUCTEeMaTH3aInsI 3HAaHUH.
Brruucnenue yrios: Mexay
68 CKPEUIMBAIOIIUMHUCS MPSIMBIMU, 1 bubnmorexa LOK
N https://m.eds00.ru/56765e8b
MEXTy MPSMON U TIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKIY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOIT'PAMME
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11 KIIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
Ng Tema ypoka Kourpoabnbie | IlpakTuyeckue Aara tuppoBLIe
n/n Bceero u3yyeHusi | o0Opa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: ueHTp, paguyc,
1 aMeTp; IIOMIAb TOBEPXHOCTH 1 bubmmorexa [JOK
https://m.edsoo.ru/0341bc2b
chepsl
BsanmHuoe pacnonoxenue chepbl

5 U TUIOCKOCTH;, KacaTeabHast 1 bubnmnoreka [JOK
IJIOCKOCTH K cepe; MIomaan https://m.edsoo.ru/bed12a43
chepsl

3 N300pakenue cdepsl, mapa Ha 1 bu6muoreka [IOK
miockoctu. CedeHns mapa https://m.edsoo.ru/bc15f7f2
unuuapuyeckas TOBEPXHOCTb,

4 o0pa3yromue MUINHIPHIECKOM 1 bubmuorexa [JOK
MMOBEPXHOCTH, OCh https://m.eds00.ru/6054b8c1
HAJTUHIPUYECKON TOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroias 1 och; 1 bubnmoreka [JOK
o b O0KOBOW U MOJTHON https://m.eds00.ru/188f6216
MMOBEPXHOCTHU
N300paxkeHne nuauHApa Ha
ILUIOCKOCTH. Pa3BépTka nunuupa.

6 Ceuenus IMIMHIPA (TNIOCKOCTHIO, 1 bu6muoreka [IOK

napajuieIbHON WIn
MEePIEeHANKYISIPHON OCH
[WIAH]IPA)

https://m.edso0.ru/016e25eb
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Konnveckas moBepxHOCTb,
o0pa3yronme KOHUIeCKON

bu6nmorexa [IOK

7
IIOBEPXHOCTHU, OCh U BEpLIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
Konyc: ocHOoBaHue 1 BepinHa,

8 o0pa3yroIas U 0Ch; IO/ bubmmorexa [JOK

pasy Um L Haa https://m.eds00.ru/897dd3b2
OOKOBOM H TTOJIHOM IMOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yoIIue U
Y basyrort bubnnorexa [JOK
9 BBICOTA; OCHOBAHUS ¥ OOKOBas
https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust KoHyca (IJIOCKOCTBIO, bu6mmoreka [IOK

10 9
napaieIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
MIJIOCKOCTBIO0, MPOXOIALIEH uepes3
BEPIINHY)

1 KomOunamums ten BpareHus u bubmuorexa [JOK
MHOTOTPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONHUCAHHBIN

12 okoJ10 cepsl; cepa, BmIUcaHHas B bubmuorexa [JOK
MHOTOTPAHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallICHUS

13 [Tonsitue 06 00BéMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBa 0OBEMOB TET https://m.edso0.ru/26a03fb7

but6mmorexa [IOK

14 O0Be

beM MU, KoHyca https://m.edso00.ru/5513d87b
N bub OK
15 O0BéM mapa u miomaab chepsl nommoreka L

https://m.edsoo.ru/d189bde2
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[Tono6HbIe Tena B MpOCTPAHCTBE.
CooTHOIIEHUS MEXKTY TUIOIIAASIMU

bu6nmorexa [IOK

16
MOBEPXHOCTEH, 00bEMaAMU https://m.edsoo.ru/810cfleb
HOI00HBIX Tell
KontposbHas pabora 1mo reMam
17 "Tena spaweHus" v "O0beMbl bubnnorexa [IOK
" patit https://m.edsoo.ru/4a33a8ab
Tel
18 Bekrop Ha miiockocTu u B bubnmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CIoXeHue U BLIYUTAHHE BEKTOPOB buGmorexa HOK
P https://m.edsoo.ru/23f4f089
20 VYMHOXXEHHE BEKTOpa Ha YUCJIIO bubmorexa LHOK
p https://m.edsoo.ru/dee379eb
Paziokenne BekTopa 110 TpEM
21 HEKOMIUIaHAPHBIM ECKTO :M bubnmorexa [TOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamienenumnena
Pemenne 3ama4d, CBSI3aHHBIX C
22 NpUMEHEHHEM IPaBUII IEUCTBUH ¢ bubmorexa HOK
p p https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METO
23 1§ I/IpJZHIeHI/II/I reOMef NYECKUX ! bubnnorexa LIOK
pHp p https://m.edsoo.ru/d3alfe30
3a7a4
[IpsmoyronpHas cucreMa
KOOPIMHAT B IPOCTPAHCTBE.
PA poctp bubmuorexa [JOK
24 Koopaunats! BekTopa.

[Ipocreiimue 3agaun B
KOOpAMHAaTax

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
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VYroa Mexay BEeKTOpaMHu.

bu6nmoreka [IOK

25 CrallipHoe NpoH3BeACHie https://m.edsoo.ru/725effc4
BEKTOPOB

26 Brruucnenue yrioB Mexuay bubnmoreka [JOK
IIPSMBIMU U INIOCKOCTSMH https://m.edsoo.ru/8efbe78e
KonTponbHas paboTa 1o teme

27 "BexTophl ¥ KOOpAMHATHI B bubmmorexa [JOK

| https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHME, 0000MIICHIE

28 CUCTEMaTH3aIlusl 3HAHHUM. bubnmoreka [JOK
OcHoBHbIE QUTYPBI, PAKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca INITaHUMETPUHN
[ToBTOpeHME, 0000IICHIE U

29 cucTeMaTu3anus 3HaHUM. bubmuorexa [JOK
OcHoBHbIE QUTYPBI, PAKTHI, https://m.eds00.ru/078cd184
TEOPEMBI Kypca INITaHUMETPUN
[ToBTOpeHue, 06001IeHNE 1

30 cucTeMaTu3alys 3HaHuM. 3agaun bubmorexa [JOK
IJIAHUMETPUU U METOJbI UX https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpeHme, 0600IIEeHNE U

31 cUCTEeMaTHu3alus 3HaHu|. 3a1auun bubnuotexa [JOK
IUIAHUMETPUUA U METOBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHuEe, 06001ICHIE U

39 cucTeMaTu3anus 3HaHUM. bubnuotexa [JOK

OcHoBHbIE QUTYPBI, PAKTHI,
TEOPEMBI Kypca CTEpEOMETPUU

https://m.edsoo.ru/74b2ad91
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bu6nmorexa [IOK

33 Hrorosas kouTponkHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 06001EeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



