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IHOACHUTEJIbHAA 3AIIUCKA

Pabouast mporpamma yue6HOTO Kypca «['eomerpus» 6a30Boro ypoBHs s oOydatomumxcs 10 —11
KJIaccoB pa3paboTaHa Ha ocHoBe dDenepallbHOTO TOCYJApPCTBEHHOTO OOpPa30BAaTEIBHOTO CTaHIapTa
cpeanero odmiero oOpa3zoBaHMs, ¢ YUYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHU, MPEABABISIEMBIX K
MaTeMaTU4eCKOMy OOpa30BaHHIO, M TPAIUIUN POCCUHCKOTO 00pa3oBaHusA. Peanmzammsi mporpaMMbl
o0ecrneunBaeT OBJIa/IeHNE KIIFOUEBbBIMU KOMIIETEHLUSAMHU, COCTABIISIOIIMMU OCHOBY IS CAMOPA3BUTHS U
HCIIPCPBIBHOT'O 06pa30BaHI/I5I, IIECJIIOCTHOCTH O6H.[GKy.HBTypHOI‘O, JIMYHOCTHOTO MW ITIO3HABATCJIBHOI'O
Pa3BUTHS IMYHOCTH O0YYAIOLTHXCS.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxHOoCTh yueOHOTro Kypca reoMeTpHH Ha YPOBHE CpelHero oomiero oopazoBanus o0ycIoOBICHA
MPAKTUYECKOH 3HAYUMOCTBIO METAINPEJIMETHBIX M MPEIMETHBIX PE3yJbTaTOB OOY4YEHHsS] T€OMETPUU B
HampaBJICHUW  JIMYHOCTHOTO  pa3BUTHS  oOywatouuxcsd,  (opMUpoBaHHs  (PYHKIIMOHAIbHON
MaTEeMaTHYECKOH T'PaMOTHOCTH, MU3YyYEHHUs JPYTHUX Y4eOHBIX MUCIUILUIMH. Pa3BuTHE y 0Oy4arommxcs
MPAaBWIBHBIX TPEACTABICHUNA O CYIIHOCTH U TPOWCXOXKICHUU T'€OMETPHUECKUX aOCTpPaKIIHA,
COOTHOILIECHUH PEAIbHOTO U HJI€aIbHOr0, XapakTepe OTPaKEHUs MaTeMaTU4YecKOW HayKoW SIBJICHHH U
MPOLIECCOB PEAJTbHOTO MHUpPA, MECT€ TIEeOMETPUU B CHCTEME€ HAayK M pPOJIM MaTEeMaTHYeCKOIo
MOJICTTUPOBAaHUS B HAYYHOM TIO3HAHWM W B TPAKTHKE CIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO
MHUPOBO33PEHHUS YUAIIUXCS, & TAK)KE KAUECTB MBIIIUICHUS, HCOOXOAUMBIX JJIs aIallTAlliH B COBPEMEHHOM
oO1iecTBe.

['eomeTtpus sBIsETCS OAHUM M3 0A30BBIX MPEAMETOB HAa YPOBHE CPEAHETO OOIIEro oOpa3oBaHus,
TaK Kak 00ecreynBaeT BO3MOXKHOCTh H3YUSHHS KaK TUCIIUIUINH €CTeCTBEHHO-HAyYHOUN HAMIPaBICHHOCTH,
TaK U TYMaHUTApHOM.

Jlornyeckoe wMbluieHue, (GopmupyemMoe NMpu H3yYEeHUH OOYYAIOIIMMHUCA TOHATUHHBIX OCHOB
Tre€OMETPUH U TOCTPOCHUH LEMOYKH JIOTUYECKUX YTBEPKACHUN B XOJI€ pEIIeHHs] T€OMETPUUECKHX 3a/a4,
YMEHHE BBIJBUTATh M ONPOBEPraTh TMIOTE3bl HEMOCPEICTBEHHO HCIOIB3YIOTCS MpPU PEUICHUU 33134
€CTECTBEHHO-HAYYHOT'0 [IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHUeHTUPOBATHCS B MPOCTPAHCTBE HIpaeT CYLIECTBEHHYIO POJb BO BCeX 00JacTsIX
NesITeNIbHOCTH YyesioBeka. OpHueHTalus 4YeJI0BeKa BO BpEMEHH U MPOCTPAHCTBE — HEOOXOUMOE yCIIOBUE
€ro COLMAITBHOTO OBITHS, (hOpMa OTPAKEHHUSI OKPY’KAIOIIETO MHpa, YCIOBHE YCHEIIHOTO MO3HAHUS H
aKTUBHOTO IpeoOpa3oBaHusi JeicTBUTENbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMU OOpa3amu
00BEeIMHSIET pa3Hble BUbI yUeOHOU U TPYAOBOM JNEATEIBHOCTH, SBISETCS OJHUM U3 MPOPECCUOHAIBHO
BaXHBIX KAauyecCTB, MO3TOMY aKTyajbHa 3ajJadya (OpPMUPOBAHUSA Yy OOYyYarOIIMUXCS MPOCTPAHCTBEHHOTO
MBIIUICHHUS KaK Pa3HOBUIHOCTU O0Pa3HOTO MBIIUIEHUS! — CYIIIECTBEHHOTO KOMIIOHEHTA B MTOJTOTOBKE K
MIPAKTUIECKON JESITEILHOCTU 10 MHOTHM HAIPABIICHUSIM.

Ilens ocBoeHusi mporpaMMbl yueOHOro Kypca «I'eomerpusi» Ha 0a30BOM ypOBHE OOy4YEHUS —
0011e00pazoBaTebHOE M OOIIEKYJIbTYPHOE Pa3BUTHE O0yUJaIOIIMXCS Yepe3 00eCIeueHre BO3ZMOKHOCTH
MPUOOPETEHUS U UCTIOJIb30BAHUS CHCTEMATHYECKIX TEOMETPHUSCKUX 3HAHUN U IEHCTBUH, ClICIIM(PHUIHBIX
T€OMETPHH, BO3MOKHOCTH YCIIEIIHOTO MPOJODKEHUS 00pa30BaHMsI 110 CIEHUAIBHOCTSAM, HE CBSI3aHHBIM
C MPUKJIAIHBIM UCIIOJIb30BAaHUEM T'€OMETPHUH.

[IporpamMMa mo reomeTpuu Ha 0a30BOM YPOBHE IpeAHa3HaueHa i OOydaroluXcsl CpeaHei
IIKOJIbI, HE MCIIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyIHEHHI Ha YpOBHE OCHOBHOI'O 00IIEro oOpa3oBaHusI.
Taxum oOpa3oMm, oOydaromuecst Ha 6a30BOM ypOBHE JJOJKHBI OCBOUTH O0OIIME MaTeMAaTHIECKUE YMEHUS,
CBSI3aHHBIE CO CHENU(UKON reOMETPUH U HEOOXOIMMBbIE JJIs )KU3HHU B COBpeMeHHOM ob1ectse. Kpome



3TOr0, OHU UMEIOT BO3MOXKHOCTh U3YUUTh F€OMETPHIO OoJiee IIyOOKO, €l B AajbHEHIIEM BO3HUKHET
HE00XOIMMOCTh B TEOMETPUUYECKUX 3HAHUIX B MPO(ECCHOHANBHOMN NEATETLHOCTH.

JIOCTIKEHHE eI OCBOCHHUSI IPOTpaMMbl 00ECTIeUMBACTCS PELICHUEM COOTBETCTBYIOLIMX 3a/1a4.
[IpuopurernpiMu 3amavyaMu OcBOoeHHsI Kypca «l'eomerpum» Ha 6azoBom ypoBHe B 10—I11 kiaccax
SIBJISIIOTCSL:

e (opMHUpOBaHME NPEACTABICHUS O T€OMETPHH KaK YacTH MHUPOBOI KyJIbTYyphl U OCO3HAaHUE €€

B3aMMOCBSI3HU C OKPY>KAIOIIMM MUPOM;

e (dopMHUpOBaHME MPEJCTABICHUS O MHOTOTPAHHUKAX M TeJax BPALICHHUS KaK O Ba)KHEHIINX
MaTeMaTHYECKUX MOJIENAX, MO3BOJIOMIMX OMNMCHIBATh M HW3y4aThb pasHbIC SBICHHS
OKPY’KaIoIIero MUpa;

e (QopmupoBaHHME yMEHHS pacloO3HaBaThb Ha 4YepTexax, MOJEISIX U B pEAIbHOM MHUPE
MHOTOTPaHHUKH U Tella BPAILCHUS;

e OBJAJIEHUE METOJaMH pEelIeHMs 33/1a4 Ha MOCTPOCHHS Ha W300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

e (opmupoBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHSATHSMH O MHOTOIpaHHUKax M Telax
BpallleHUs U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJEHUE aJrOPUTMaMU pEHICHHs OCHOBHBIX THIIOB 3aj1ay; (HOpMHUpPOBAHHE YMEHUS
MIPOBOAUTH HECIIOKHBIE JJOKA3aTENbHBIE PACCYKICHUS B XOJI€ PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4 U 3a]1a4 ¢ MPAKTUUYECKUM COJIEP KaHUEM;

® DPa3BUTHE WHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEW OOYyYaroluxcs, MO3HABATEIbHOU
aKTUBHOCTH, UCCIICIOBATEIbCKUX YMEHUI, KpUTUYHOCTH MBILIUICHUS;

e (¢opmupoBaHue (YHKIMOHAIBHOM TIPAMOTHOCTH, pEJIEBAHTHOH TI'EOMETPUHU: YMEHHE
pacro3HaBaTh NPOSIBICHUS T€OMETPHUUECKUX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEATbHBIX KU3HEHHBIX CUTYAlUSX U MPU U3YYCHHUH IPYTHX YICOHBIX IPEIMETOB, IPOSBICHUS
3aBHCHMOCTEl M 3aKOHOMEpHOCTEeH, (OpMyIUPOBATh WX Ha SI3bIKE TEOMETPUU U CO3/1aBaTh
reOMEeTPUYECKHUE MOJENIU, MPUMEHSATh OCBOCHHBIN I€OMETPHUUYECKUN ammapaT JUisl pelieHus
MPAKTUKO-OPUEHTHUPOBAHHBIX 33734, HWHTEPIPETUPOBATh U  OLEHUBATH  IOJyYCHHBIC
pe3yIbTaThI.

OTnUuuTeNbHON 0COOEHHOCTHIO POTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KypC CTEPEOMETPUU B Havasie
€ro M3y4eHHs 3a/ay, pellaeéMblX Ha YpPOBHE WHTYUTHBHOIO IMO3HAHUS, M OIpeaeiaéHHBbIM 00pa3zom
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JOTMYECKOTO M MPOCTPAHCTBEHHOTO
MBILIUICHUS, CTUMYJIUPYET MPOTEKaHWE HHTYMTUBHBIX MPOIECCOB, MOTHUBHPYET K JajbHEUIIEMY
W3YYECHHIO MPEAMETA.

[Ipennourenue oTaaETCs HATMISITHO-KOHCTPYKTUBHOMY METOY 00Y4YEHHUsI, TO €CTh TEOPETHUECKHE
3HAaHUS UMEIOT B CBOEW OCHOBE UYBCTBEHHOCTH NPEAMETHO-NIPAKTUYECKOH JesTenbHOCTH. PazButne
MPOCTPAHCTBEHHBIX MPEICTABICHUN Y YYAIIMXCS B KypCe CTEPEOMETPUH MPOBOJUTCA 32 CUET pEIICHUS
3a/lad Ha CO3[aHMe MPOCTPAHCTBEHHBIX OOPa30B M 33Jad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a MPOBOAUTCSA C OMOPOH Ha HAIMIAHOCTb, a ONEPUpOBaHUE O0pa3oM — B
YCIIOBHSIX OTBJICYCHHS OT HATJISIIHOCTH, MBICIIEHHOT'O H3MEHEHUS €T0 UCXOAHOTO COJIePKaHMS.

OcHoBHbIE conepkaTenbHble TMHUU Kypca «['eomerpum» B 10—11 kimaccax: « MHOrorpaHHukmy,
«[IpsiMple ¥ TUIOCKOCTH B TMpPOCTpaHCTBe», «Tema BpameHus», «BekTopsl W KOOpAMHATHL B
npocTpancTBe». GOpMUPOBAHUE JJOTHYECKUX YMEHUN pacipeeseTcs He TOJIbKO MO COJIepKaTelbHbIM
JIUHUSAM, HO ¥ TI0 TOJIaM 00y4YeHHUs Ha yPOBHE CPEIHETO 001Iero 00pa3oBaHusI.

Conepxanune 00pa3oBaHUs, COOTBETCTBYIOILIEE IMPEIMETHBIM pe3yJbTaTaM OCBOCHHs paboueit
IpPOrpaMMBbl, paclpeneNéHHbIM [0 TrojaM oOydYeHHus, CTPYKTYpUPOBAaHO TakUM O00pa3oM, YTOObI
OBJIaJICHME T'€OMETPUUECKUMH TOHSATUSIMH UM HaBBIKAMHM OCYHIECTBIISJIOCH MOCIEAOBATENbHO U



MOCTYMNATENIBHO, C COONIOIEHUEM MPUHIMIA PEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKIIOYAIUCH B
OO0IIYI0 CHCTEMY I'€OMETPUYECKUX MPEICTaBICHUN 00YyJaroUMXcs, paciupsist U yriayousis e€, oopasys
IIPOYHBIE MHOKECTBECHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B Hepemto B 11 kiacce,
BCETO 3a JBa roja o0y4eHus - 102 yueOHbIX daca.



COJEPKXAHUE YYEBHOTI'O KYPCA
10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, II0CKOCTh, MpocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM TIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3anMHOe pacnosiokeHue MpsIMbIX B MPOCTPAHCTBE: NMEPECEKAIOIIMECS, NapaJlJIeIbHbIE 1
cKpemuBampmuecs npsamsle. llapannenbHOCT NOpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble TpsIMble B IMPOCTPAHCTBE; MAPAIETBHOCTh TPEX NPIMBIX; MapauIeIbHOCTh
OpsIMOM M TJIOCKOCTH. YTJBl C COHANPABICHHBIMHU CTOPOHAMH; YTOJI MEXIY HpSIMBIMH B
npoctpaHcTBe. IlapannenbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TiockocTel. [IpocTeiimme mpocTpaHCTBEHHBIE (GUTYPBI HA MIIOCKOCTH: TETPAdP,
KyO, mapajjieNienue]; IOCTPOSHUE CEUECHUH.

[lepnieHauKyIspHOCTH MPSMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE MpsSMble B
MPOCTPAHCTBE, NpPSMbIE MApPAUICIbHBIE M IEPIEHAUKYJSPHbIE K IUIOCKOCTH, IpPU3HAK
NEPHEHAUKYISIPHOCTH MIPSAMOM U INIOCKOCTH, TEOPEMA O NMPSAMON MEPIEHAUKYIISIPHON MIIIOCKOCTH.
VYIisl B IPOCTPAHCTBE: YIOJI MEKY IIPSAMOM U INIOCKOCTBIO; ABYTPAaHHBIM YIOJI, TUHEUHBIN YO
JIBYrpaHHOrO yria. [leprneHnuKysissp W HAaKJIOHHBIE: PAcCCTOSIHUE OT TOYKH JO IIJIOCKOCTH,
paccTosiHUEe OT MPSIMOM J10 MJIIOCKOCTH, IPOEKLUs (PUTYpPHI Ha MI0CKOCTh. [lepneHuKyaspHOCTb
IJIOCKOCTEM: TpPU3HAK MEPHEHIUKYJSIPHOCTH  JABYX IUIOCKOcTeH. TeopemMa o  Tpéx
NepHeHIuKyIsIpax.

MHoOrorpaHHUKHU

[lonsiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: n-yroapHas npusma; rpaHu
¥ OCHOBAHHUS TMPU3MBI; MPsMasi U HAKIIOHHAsI TPU3MbL; OOKOBAs U MOJIHAS MTOBEPXHOCTH MPHU3MBIL.
[Tapamienenunen, NpsMOYroJdbHBIN MapajUIeJIeNUIE] U ero cBoicrea. Ilupamuna: n-yroiabHas
nupaMuja, TPaHU U OCHOBAaHUE NUPAMHU[bL; OOKOBas W IOJIHAS IOBEPXHOCTb MHUPAMUJBI;
NpaBUjbHAas W YCEUEHHas MHUpPaMUJA. OJEMEHThl Mpu3Mbl W nupamuabl. lIpaBunbHbIE
MHOTOTPAHHUKHU: TOHITHE MPaBUIBHOTO MHOTOTPaHHUKA;, MpaBUIbHAs MpU3Ma U IMpaBUIIbHAA
MUPaMUJIa; IPAaBUIIbHAS TPEYTOIbHAs MMPaMIIa ¥ IPABUIILHEIN TeTpadap; Ky0. [IpeacraBnenue o
MPaBUJIbHBIX MHOTOIPAHHUKAX: OKTa’Ip, N0AEKa’Ap U ukocarap. CeueHus npu3Mbl U MAPAMUIBI.

CummeTpusi B NMPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MNPSIMOW, IUIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpaMuax, napauiejenumneaax, NpaBUiIbHbIX MHOTOTpaHHUKAX.

Brruncienue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MMOBEPXHOCTH M TIOJIHOM MOBEPXHOCTHU MPSIMON MPU3MBI, TUTOIIAh OCHOBAaHUH, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU TpsiMOM Tipu3Mbl. [Imommane GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIHHOU
MUPAMHUJIBL, TEOPEMa O TUIOMIAIN Yceu€HHOM mupamMuabl. [TorsaTre 06 00péme. OOBEM mupaMubl,
MIPU3MBL.

[TonoGubie Tema B mpocTtpaHcTBe. COOTHOIICHHUS MEXAY IUIOMAIIMUA TMOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpaneHus



[Munuaapuueckas MOBEPXHOCTh, O00pa3ylolue UUIMHIPUYECKONW TMOBEPXHOCTH, OCh
WIMHAPUYECKOM oBepXHOCTH. LIumuHap: ocHoBaHus 1 OOKOBast MOBEPXHOCTh, 00pa3yromias u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunyeckass moBepXHOCTb, 00pa3ylolue KOHMYECKOH MOBEPXHOCTH, OChb M BEpIIMHA
KOHUYeckoll moBepxHocTH. KoHyc: ocHOBaHuMe M BeplIMHA, OOpas3yolas M OCh; IUIOIIAIh
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasylollMe U BBICOTA; OCHOBAHMS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUaMeTp; IJIOUIaab MOBEpXHOCTU cdepbl. B3aumuoe
pacronoxenue chepsl U IITOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; mromanb chepsl.

N3o6pakenue Ten BpallleHHUsI Ha IIIOCKOCTH. Pa3BEépTka HumHApa U KOHyca.

KomOuHammu ten BpalleHHs M MHOTOTPAaHHUKOB. MHOTOTpPaHHUK, OMHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPAIllEHUS.

[Tonsitue 00 oO0vEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00BEME
IPSAMOYTOJIBHOTO apaieNienunena u cieacTsus u3s He€. O0bEM HmmMHapa, Konyca. O0bEM mapa
U TUTOIIA b CeEpBHI.

[TonoGubie Tema B mpocTtpaHcTBe. COOTHOIICHHUS MEXAY IUIOMAIIMUA TTOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenuss nwiuHApa (MapaJyIeIbHO M MEPHEHIUKYJISPHO OCH), CEYEHHsS KOHyca
(mapasuienbHOe OCHOBAHHIO M IPOXO/AIIee Yepe3 BEpIINHY ), CEUCHHS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m10ckocTH U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4uciio. PasnoxkeHue BekTOpa MO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpasuio
napajuienenunena. Pemenue 3amay, CBI3aHHBIX ¢ IPUMEHEHUEM NIPaBUII IEHCTBUI C BEKTOPAMHU.
[IpsamoyronbpHas cucrema koopauHaT B mnpoctpaHcTBe. Koopnunatel Bektopa. Ilpocreitmme
3a/layd B KOOpAMHATax. YTod MexAay BekTopaMu. CKalsipHOE NpPOU3BEACHUE BEKTOPOB.
Boluncnenue yrioB MexAy NPSMBIMH M IUIOCKOCTAMH. KoOpIMHATHO-BEKTOPHBI METOJ IpU
pELIEHNH TEOMETPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBHI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS MpOrpamMMmbl yueOHOro mnpeamera «MaremaTHKay
XapaKTEePU3YIOTCSL:

I'pazxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAAHCKOW TMO3MLIMU OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHa POCCHMCKOTO OOIIEeCTBA, MPEACTABIEHUEM O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TPakIaHCKOTO OOIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COIMATBHBIMA WHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYCHUEM.

IlarproTHyeckoe BoCIMTAHUE:

c(OPMHPOBAHHOCTBHIO POCCUHCKON TPayKAAHCKON UACHTUYHOCTH, YBAKEHHS K MTPOILIOMY U
HACTOALLIEMY POCCHUMCKOW MAaTEMATUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSM POCCUHUCKUX
MaTE€MaTUKOB U POCCUICKONM MAaTEMATHYECKOW IIKOJIbI, K MCIOJb30BaHUIO 3TUX JOCTH)KCHHU B
JIpYTrUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIITUTAHMS:

OCO3HAaHHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOr0 MOBENCHMS, CBI3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAayKHW U JIEATEIIbHOCTBIO YUEHOIO; OCO3HAHMEM JIMYHOTO BKJIAaJa B MOCTPOCHHE
YCTOWYHBOTO Oy TIyIIEro.

JcTeTH4YecKoe BOCIUTAHME:

SCTETUYECKUM  OTHOIIEHHEM K MHpPY, BKJIOYas  OCTETUKY  MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7adv, pEIICHUH, pacCyKIECHUW; BOCIHPUUMYHBOCTBIO K
MaTEMaTUYECKUM acleKTaM pa3uyHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(OpMUPOBAHHOCTBIO YMEHHS NPHUMEHATh MaTeMaTHYeCKHe 3HaHUsS B MHTEpecax
3I0pOBOr0 W Oe3omacHOro oOpasza KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, PEryjsipHas (Qu3nuecKas
AKTUBHOCTH); (PM3UYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUSX CIIOPTHUBHO-03A0POBHUTEIHHON
JIEATEIBbHOCTBIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHHWEM ILIEHHOCTH TPYIOJIOOUS;, MHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHATBLHON JeSITebHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPHUIIOKCHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOp Oyaymiel mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIE IUJIaHBl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3OBaHUIO U
camMo00pa3oBaHUIO Ha TPOTSKCHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MpaKTUYECKHX 3a/1a4 MaTEMAaTUYECKON HANPaBICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOM KYJIbTYpbl, IMOHUMAHUEM BIIUSHUSA COLIMAIBHO-
HSKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHOW W COLMAIBHOM Cpeibl, OCO3HAHUEM
I00ATFHOTO — XapaKTepa JOKOJOTHMYECKHX  Mpo0JjeM; OpUEHTAlMell Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelleHus 3ajad B 00JacTU OKPY’Kalolleil cpe/bl, MIaHUpOBaHUS
MIOCTYTIKOB M OLICHKH UX BO3MOXXHBIX MOCJIEACTBUAN ISl OKPYIKAOIIEH CPEBI.

LleHHOCTH HAYYHOTO MO3HAHUSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW NMPAaKTUKH, TOHUMaHUEM MAaTeMaTHUYECKOM HAayKH Kak c(epsl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANlOB €€ pa3BUTHUS U 3HAUMMOCTH ISl Pa3BUTHS LIMBWIM3ALINY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKU U MATEMaTHYECKON KYJIbTYpOU KaK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATH ITPOCKTHYIO U HCCIENOBATEIIBCKYIO NEATEIBHOCTh HHINBUIYaJIbHO
U B TpYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOTPaMMEBI Y4eOHOTo peamMeTa «MaTeMaTHKa
XapaKTepU3yIOTCS  OBIQJICHUEM  YHHUBEPCAIbHBIMU  HO3ZHAGAMETbHBIMU  OeliceUsMu,
VHUBEPCANIbHLIMU —~ KOMMYHUKAMUBHLIMU — OeUCMBUAMY,  YHUBEPCATIbHbIMU — Pe2YIAmUGHbIMU
oelicmeusmu.

1) Yuusepcanvuvie noznasamensusie oeticmsus, obecnewusaiom gopmuposarue 6a308vix
KOZHUMUBHBIX NPOYECCO8 00YUarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowe20 Mupa;
npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamsos ¢ uHgopmayueti).

Ba3zoBrble JJornuyeckue aeiicTBHA:

® BBIBISITH M XapaKTePU30BaTh CYNICCTBCHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIY HOHATUSIMH; (HOPMYIUPOBATH OMpEIENICHUs MOHATUM;
yCTaHABJIMBATh CYIIECCTBEHHBIM MPU3HAK KJIACCH(HUKAIIMK, OCHOBAHMS JJIs1 00001IeH s
Y CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHUHHUMATH, (HOPMYIHPOBATh U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

® BBIABIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUns B (haKTax,
JTaHHBIX, HAOJMIOACHUSIX W YTBEPKACHMSX; IMpeajaratb KPUTEPUM [JIsl BbISBICHUS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHI;

e J[enaTh BBIBOJIBI C HCIIONH30BAaHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

® MPOBOJUTH CAMOCTOSTENILHO JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUH (TIpsSMBbIe
U OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHUS U BBIBO/IBI,

e BBIOMpaTh Ccrocod pemnieHus y4eOHOW 3agaun (CpaBHHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXOISAIIHNA ¢ YIETOM CaMOCTOSITEIHHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3zoBrbIe ucciaenoBareLCcKue NeliCTBUA:

® HCMOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUH  HHCTPYMEHT  TO3HAHWS;
dbopMyIUpOBaTh BOMPOCH], (PUKCUPYIOIIHNE MPOTUBOPEUNE, MpodIeMy, yCTaHABINBATh
UCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0OBAaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oOOBeKTa, SBICHUS, IIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBICHUSIMH, POLIECCAMU;

® CaMOCTOATENHbHO (OpMyIHUpOBaThH OOOOIIEHUS W  BBIBOJABI 10  pe3yJbTaTaM
MPOBEAEHHOTO HAOIOCHUS, UCCIIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
PE3yNbTaTOB, BBIBOAOB U 0000IIECHUIA;



IIPOTrHO3UPOBATH BO3ZMOXKHOC Pa3BUTHUEC MPOLECCA, 4 TAKKC BBIABUIaTh ITPCATIOIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:

BBISBIISITH Ne(DUIIMTEI MHPOPMAINH, TaHHBIX, HEOOXOAMUMBIX JJIsi OTBETa Ha BOIPOC U
JUTSL pellieHUs 3a1a4u;

BBIOMpaTh HMHQPOPMAIMIO €3 HWCTOYHHKOB Pa3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
MIPEJACTABIICHUS;

CTPYKTypUpOBaTh HMH(QOpPMALMIO, TNPEACTaBIATH €€ B Pa3lIUYHBIX  (opMmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAE&KHOCTh HHGOPMALMU IO CaMOCTOATENbHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvhvle KoMMyHuUKamueHwle Oelicmsus, obecnewusaion coopmupo8aHHoCcmy
COYUANBHBIX HABLIKO8 00YYAIOUUXCHL.
Oo0menue:

BOCHPUHHUMATh U (POPMYIHPOBATH CYXJICHHS B COOTBETCTBHHU C YCIOBHSIMHU M IEISIMU
OOIIeHus; SICHO, TOYHO, T'PAaMOTHO BBIpAaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W
NICBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 110 X0y PEUICHUS 331a4i, KOMMEHTHPOBATh
HOJTYYEHHBIH Pe3yNIbTar;

B X0JIe 00CYKJIEHHsI 3371aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBbI, IPOOJIEMBI,
pelaemMoit 3a/1a4u, BICKa3bIBaTh UJICH, HAlIEJICHHBIE Ha MOMCK PELICHHS; COTIOCTABIIATh
CBOU CYXJICHUS C CY)KICHUSIMHU APYTUX YYACTHUKOB TMAIIOTa, OOHAPYKUBATH Pa3Inune
M CXOJCTBO IO3MIMH; B KOPPEKTHOH ¢opme (GopMyaHpoBaTh pPa3HOIIIACHS, CBOU
BO3PAKCHHUS;

IPE/ICTAaBIATh PE3YJIBTAThl PEHICHUS 3aJa4H, SKCIIEPUMEHTA, HCCIICIOBAHNUS, ITPOCKTA;
CaMOCTOATENIFHO BBIOMpPATh ()OPMAT BHICTYIJICHUS C YYETOM 3a7ad NpPE3eHTAlH |
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHun4ecTBo:

IOHMMATh U UCTIOJIb30BATh MPEUMYIIECTBa KOMaHHOM 1 MHIMBH Ty albHON pabOThI IPH
peleHnH yueOHbIX 3a/1a4; MPUHUMATh LIEIb COBMECTHOM JIESTeNbHOCTH, TUIAHUPOBATh
OpPraHM3alUI0 COBMECTHOH pabOTHI, paclpelersaTh BHIBI PaboT, IOroBapHBATHCS,
00CcyXaaTh POIIECC U PEe3yJIbTaT padOTHl; 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMbI» M UHBIE); BHITIOIHATH CBOIO YaCTh PA0OTHI M KOOPJMHUPOBATH CBOM JICHCTBHS
C APYTUMH YJICHaMHU KOMaH/Ibl; OLICHUBATh KAYECTBO CBOETO BKJIaAa B OOIIUN MPOAYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUSI.

3) Vuueepcanvnvie pecynamuensie oelicmsus, obecneuugarom Gopmuposarue cmoviCl08blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranmn3anusi:

COCTABJIATH TJIaH, AITOPUTM PELICHHS 33]]a4H, BBIOUPATh CIOCO0 PElIeHUs C yIETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOBMOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHU ¢ yuETOM HOBOW MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

BJIAJCTh HABbIKAMM IIO3HABATENBHOM pe(IEKCUM Kak OCO3HAHUS COBEpILIAEMbIX
JNEHCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pE3yJIbTaToOB; BIAACTh CIIOCOOAMHU



CaMOIIPOBEPKH, CAMOKOHTPOJSI Ipolecca W pe3ylibTaTa pelleHus MaTeMaTH4eCcKOon
3a/1a4u;

® [peABUAETH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHUM 337aud, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3yjibTaTa LEIM U YCIOBUSM, OOBIACHATH MPUYUHBI
JOCTHKEHUS WM HEIOCTHXKEHUS PE3yJIbTaTOB MAESITEIbHOCTH, HAXOIUTh OIIUOKY,
JIaBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDI

10 KUIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPAMas, MJIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CJICACTBHS M3 HUX MPU PEIICHUH T€OMETPHUUCCKIX
3amad.

OnepupoBaTh TMOHATHSIMHU: MAPAJUICTBHOCTh M IMEPHEHIUKYISIPHOCT MPSIMBIX U
IIJIOCKOCTEM.

Knaccudumuposats B3anMHOE pacioiokeHue IPSIMBIX U IFIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh TMOHATHSIMHU: JBYTPAaHHBIM yTOJ, TpaHH JBYTPAaHHOTO yriia, pedpo
JIBYTPAaHHOTO YTJIa; IUHEHHBIN yroy ABYTpaHHOTO YIJIa; TpaaycHas Mepa IByTpaHHOTrO yria.

OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHMK, BBIMYKJIBIH M HEBBITYKJIBIH MHOTOTPaHHUK,
3JIEMEHTHl MHOTOTPAaHHHKA, TPABUIBHBI MHOTOTPAaHHHK.

PacriosHaBaTh OCHOBHBIC BH/bI MHOTOTPAaHHHMKOB (ITMpaMH[IA; MPHU3Ma, MPSIMOYTOIBHBIN
napaenenunen, Kyo).

KnaccudunupoBaTb MHOTOTpaHHUKH, BBIOMpass OCHOBaHMSA Uil  KJacCH(UKaIUU
(BBIMyKJIBIE W HEBBIMYKJIbIC MHOTOTPAHHWKH; TPABUIbHBIE MHOTOTPAHHUKH, TIPSMBIE |
HaKJIOHHBIC TTPU3MBI, TapaJUICIICIIUIICbI).

OnepupoBaTh MOHATUAMH: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH NPUHLUIBI IOCTPOCHUS CEUCHHM, UCTIONb3YSl METO/ CIIE/IOB.

CTtpouTh ceueHHs MHOTOTPAHHHKOB METOJOM CJIEJOB, BBHIMOJHATH (BBIHOCHBIE) ITUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHUZY.

Pemrate 3a1aun Ha HAXOXKAEHUE T€OMETPUIECKUX BETUUMH 0 00pa3liaM WU aJroOpuTMaM,
NPUMEHSS U3BECTHBIC AaHATUTHYECKHE METOJbI MPH PEUICHWH CTaHIAPTHBIX MaTeMaTHYECKUX
3aJa4 Ha BBIYMCIICHUE PACCTOSIHUNA MEXIY ABYMS TOYKAMH, OT TOYKH JIO MPSIMOM, OT TOYKHU JI0
IUTOCKOCTH, MEX/Y CKPEIIUBAIOIIIMUCS MPSIMBIMU.

Pemats 3a1a4n Ha HaXOXK/ICHUE TEOMETPHUECKUX BEJIMYHH T10 00pa3IaM MM alrOpuTMaM,
NPUMEHSS U3BECTHBIC aHATUTHYECKHE METOJbI NMPH PEUICHWH CTaHIAPTHBIX MaTeMaTHYECKUX
3aJa4 Ha BBIYHCICHHE YIJIOB MEXIY CKPEIIMBAIONIMMUCSA NPSAMBIMHU, MEXIY MpSIMOM H
IUTOCKOCTBIO, MEXKY TUIOCKOCTSIMH, ABYTPAHHBIX YTJIOB.

Beraucasite 00bEMBI U IUIOMAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpH3Ma, MUPaMHIA) C
npUMeHeHHEeM (POPMYJI; BBIYUCISATH COOTHOILICHHS MEKY IUIOLIAIIMU ITOBEPXHOCTEH, 00bEMaMu
NOJ0OHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh TMOHATHSAMHU: CHMMETPHUSI B TIPOCTPAHCTBE;, IIEHTP, OCh M IUIOCKOCTh
CHMMETPHH; LIEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYDHL



W3Bnekarh, MpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (PUrypax, npeacTaBIeHHYIO Ha YepTEeKaxX U PUCYHKaX.

[IpumensTy reoMeTpuueckue (GakThl JUISI PELICHHS CTEPEOMETPUYECKHX — 3aad,
NPEIOIarafoIIuX HECKOIBKO IIaroB pPEHICHUs, €CIU YCJIOBUS NMPUMEHEHUS 3aJaHbl B SBHOU
dopwme.

[IpuMeHATH NpoOCTEHIINE IPOrPaMMHBIE CPEACTBA U IJIEKTPOHHO-KOMMYHHKAIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKIX 3a/1ad.

[lpuBoANUTH, TpUMEpPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOJE W IKHU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHATH MONMy4YEHHBIC 3HAHUSA HA IIPAKTUKE: aHAIM3UPOBATH PEAIbHBIC CUTYallUU U
MMPUMCHATH HU3Y4YCHHBIC IIOHATUA B mponecce IIOHUCKa peuICHUA MaTeMaTnd4cCKn
cOpMYITHPOBaHHOW TPOOIEMBI, MOACITHUPOBATh pPEATBHBIC CHTyallMd Ha S3bIKE T€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJIENN C HCIIOJIb30BAaHHEM T€OMETPUYECKHUX TIOHSATHH W TEOpEM,
anmapara aireOpsl; peniaTh NpakTUIeCKUe 3aauu, CBI3aHHbBIE C HAXOXKICHHEM F€OMETPHYECKHIX
BCIIMYHH.

11 KUIIACC

OnepupoBaTh NOHATHAMHU: [IMITMHIPUYECKast TOBEPXHOCTh, 00pa3yIoLIe [IUINHIPUYECKON
MOBEPXHOCTH; NWJIMHIP; KOHWYECKas MOBEPXHOCTh, 00pa3yrolye KOHHYECKOH MMOBEPXHOCTH,
KOHYC; chepruecKasi TOBEPXHOCTb.

Pacnio3naBate Tena BpameHus (WIMHAP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOJTyYCHHSI TEJI BPALLICHHUS.

KnaccudumupoBats B3auMHOE pacioyiokeHUe chephl U MITOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IIAPOBOI CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CEIMEHTA;
IIapOBOM CJIOHM, OCHOBAHHE IIAPOBOTO CJI0s, BBICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Borancnare 00bEMBI M TUIOIIAAM MOBEPXHOCTEH TEN BpAIICHUS, T€OMETPUYECKUX TEJ C
npuMeHeHueM Gpopmyir.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAaHHHK, BIMCAHHBIA B c(epy M OMHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK WIIN TEJIO BPALICHHUS.

BbI4ucisaTh COOTHOMIEGHUS MEXK Ty IIJIOMIAAIMH TOBEPXHOCTEH U 00bEMaMH MMOT0OHBIX TEJl.

N300pakaTh u3y4aemble (GUTYphl OT PYKH M C TPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINOAHATE (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHUS TEJl BPALICHHUS.

W3BnekaTh, HHTEPIIPETUPOBATh M MPEOOPa30BhIBATh HH(OOPMAIMIO O MPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

OmnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BbINOAHATE AEHCTBUS CIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMM OHHU 00J1aJaf0T.

[TpuMeHSTH TPaBHIIO TTApAIIICIICITHITC .

OmnepupoBaTh MOHATUAMHU: JEKApTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, Yrojl MEXAy BEKTOPaMH, CKaJspHOE
NPOM3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB M MPOW3BEICHHE BEKTOPA HA YMCIIO, YTOJI MEXIY BEKTOPAMH,
CKaJIIpHOE TPOU3BEICHUE, PACKIIAIBIBATh BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.



3anaBarh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPMHAT.

[IpumensTs reomeTpuueckue (GakThl JUISI PELICHHs CTEpEOMETPUYECKHX — 3ajad,
nmpearojgararomux HECKOJIbKO IMaroB pCHICHHA, €CJIW YCIOBUA NPUMCHCHHA 3addaHbl B SIBHOU
dopme.

Pemrate mpocreiinie reoMeTprHUeCKUe 3a1a9i Ha TIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO
METO/1a.

Pemratn 3aJa4yu Ha JOKa3aTCJIIbCTBO MAaTEMATHUYCCKUX OTHOLICHUU U HaXO0XKICHUC
TCOMETPUYECKUX BEJIMYHMH 1O 00pa3liaM WU alropuT™MaM, IPUMEHSS U3BECTHBIE METOIBI MPH
pEIIeHUH CTaHIAPTHBIX MaTEMAaTHICCKHX 3a/1a4.

[IpuMeHATH NpoCTEHIINE IPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKIX 3a/1a4.

[lpuBoAMTH, TpUMEpPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B TIPHPOJEC W IKHU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHATH IMONMy4YEHHBIC 3HAHUSA Ha IIPAKTUKE: aHAIM3UPOBATH PEAIbHBIC CUTYallUU U
MMPUMCHATH HU3YYCHHBIC IIOHATUA B mponecce IIOHUCKa peUICHUA MaTeMaTn4dYcCKn
cOpMyYITHPOBaHHOW TPOOIEMBI, MOACITHUPOBATh PEATBHBIC CHTYyallMd Ha S3bIKE T€OMETPHH,
UCCIIEIOBATh IOCTPOCHHBIC MOJIENU C HCIOJIb30BAHUEM T'€OMETPUYECKHUX TIOHSATHH M TEOPEM,
anmapara aireOpsl; peniaTh NpakTHIeCKue 3a1auu, CBI3aHHbBIC C HAXOXKICHHEM reOMETPHIECKIX
BCIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommecteo sacon JyeKTpoHHbIe (LM pOoBbIE)
n/n NMpOrpamMmbl Bcero Konrpoatubie o0pa3oBaTebHbIE PECYPChI
padoThI
1 BBeneHue B cTepeoMeTpuio 10 bubmmorexa HOK
https://m.edsoo.ru/7f415b90
) [IpsiMbie ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 | bubmuorexa [JOK
[TapamiensHOCTh TPSAMBIX U TIJIOCKOCTEH https://m.edsoo.ru/7f415b90
3 IlepneHqUKyYIAPHOCTD NPSIMBIX U 12 bubmmoreka [IOK
MJIOCKOCTEH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 hitps://m.edsoo.ru/7f415b90
bubanorexka HOK
3 Muororpartitici H ! https://m.edS(I)_E).ru/ 71415690
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 bubmorexa LIOK
https://m.edsoo.ru/7f415b90
7 [ToBTOpEHME: ceueHUsl, paCCTOSIHUSA U YIJIbI 4 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
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11 KJTACC

KoandecTBO yacoB
HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHBbIe (LM pPOoBbIE)
Ne n/m KonTtpoabHubie
NporpamMmbl Bceero o0pa3oBaTe/ibHbIE pecypChl
padoThI
bu6mmorexka [IOK
! Tena BpateHus 12 https://m.edsoo.ru/7f415b90
. bu6mmoreka [IOK
2 OOBEMEI Ten > ! https://m.edsoo.ru/7f415b90
3 Bekto KOO a OCTPaHCTBE 10 1 bubmmorexa [OK
TOPBI U HWHATHI B I1 TPAHCTB
P P pocTp https://m.edsoo.ru/7f415b90
4 [ToBTOpenue, 0600mIEeH e, 7 | bu6mmoreka [IOK
cUCTEMATH3AINA 3HaHUI https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 3
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MNOYPOYHOE INIJTIAHUPOBAHHUE

BocnuTaTesibHasi 1eATEILHOCTH YUUTEIS HA YPOKAX MO npeaMeTty «I'eomeTpus» mpeanosaraer cieayoliee

¢ YCTAHOBJICHUC HOOBCPUTCIIbHBIX OTHOILICHUU MCKAY YYHUTCICM H Cro YUYCHHKaAMWU, CHOCOGCTByIOH_II/IX MMO3UTUBHOMY BOCIIPpHUATHUIO
yUYaIuMuUCs TpeOOBaHUM U MPOCHO YUHUTENs, IPUBICUYCHUIO UX BHUMAHUSA K 00CyKIaeMoii Ha ypoke (3aHATHN) HH(DOPMAINH, aKTUBHU3ALUU HX
II03HaBaTEIbHOU ACATCIIbHOCTH,

* MOOYXJICHHE YYEHHUKOB COOIIOJaTh Ha ypOKE (3aHATUM) OOIICTIPUHATHIE HOPMBI TOBEJCHUS, MpaBuUjia OOIIEHUS CO CTapIIMMHU
(YuuTensiMu) ¥ CBEpCTHUKAMHU (YICHUKAMH ), TPUHIIUIBI YICOHON JUCITUTIIIMHBI U CaMOOPTaHU3aIlNH;

* [IpUBJICYCHNE BHUMAHUS YYEHUKOB K [IEHHOCTHOMY acCIleKTy M3y4aeMbIX Ha ypoKax (3aHATHAX) SBJICHUHN, OpraHu3alus ux paboThl ¢
MOJTy4aeMoM Ha ypoke (3aHSATUH) COLMaIbHO 3HAaUMMOM nHpopMalueil — THUIMUPOBAHKUE ee 00CYKICHHs, BRICKa3bIBaHUS yYaIllIUMHUCS CBOETO
MHCHUA 11O €€ IToBOAY, BBIpaGOTKI/I CBOEI'0O K HEH OTHOILIICHUA,

* WCMOJb30BAHUE BOCIHMTATEIBHBIX BO3MOXKHOCTEH colepKaHHMs Yy4eOHOTO IpeaMeTa 4Yepe3 JEMOHCTPAIMIo JETSIM HPUMEPOB
OTBETCTBEHHOTO, IPAXKIAHCKOTO MTOBEICHUS, MPOSBICHUS YeIIOBEKOIIO0US M TOOPOCEPIEIHOCTH, Yepe3 MOI00p COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUSs, 3a/1a4 JUIs PEUICHHUs, TPOOJIEMHBIX CUTYaluil U1t 00CY>KACHHUS B Ki1acce,

* MPUMEHECHHE Ha YPOKE (3aHATUN) HHTEPAKTUBHBIX ()OPM pabOTHI yUanuxcs:

- HMHTEJUIEKTYaJbHBIX UTP, CTUMYJIHUPYIOMIUX MO3HABATEIbHYI0 MOTHBAIMIO YYEHUKOB; TUAAKTHUYECKOTO TeaTpa, I/ie MOJyYeHHbIe Ha
ypOKe (3aHSATHN) 3HAHUSI OOBITPHIBAIOTCS B T€ATPAIbHBIX TOCTAHOBKAX;

- TUCKYCCHI, KOTOpbIE JAIOT y4YallluMCs BO3MOKHOCTh IPUOOPECTH OMBIT BEJCHHS KOHCTPYKTHUBHOTO JUAJIOTA;

- TPYNIIOBOW pabOThI WM PabOTHI B TIapax, KOTOPbIE yyaT 00ydaronIiXcsi KOMaHAHOHM paboTe U B3aUMOJICHCTBUIO C IPYTUMU JI€ThMH;

* BKJIIOYEHHE B YpPOK (B 3aHATUE) UIPOBBIX IPOLEAYDP, KOTOPbIE IMOMOTAIOT NOAAEPXKAaTh MOTHUBALMIO JETEW K IMOJYYEHHUIO 3HAHM,
HATAKUBAHUIO TIO3UTHBHBIX MEKIIMYHOCTHBIX OTHOIICHHH B KJIacCe, TOMOTAIOT YCTAHOBJICHHUIO TOOPOXKeENaTenbHONU aTMOC(EPHI BO BpeMs ypoKa
(3aHsATHS);

* WHULMUPOBAHUE U TMOAJIEP’KKA HCCIEOBATENbCKON AEITEIbHOCTH OOy4YaloUMXcs B paMKaxX peaju3allid UMH UHIUBUAYalIbHBIX U
TPYNIOBBIX HCCIEIOBATEIbCKUX IPOEKTOB, YTO JAaCT IIKOJbHUKAaM BO3MOXKHOCTh MPHOOPECTH HABBIK CAMOCTOSITEIIBHOTO PEHICHHUS
TEOPETUUECKON MPOOJIeMbl, HaBBIK T€HEPUPOBAaHUS U 0POpPMIIEHHS COOCTBEHHBIX UEH, HABbIK YBaKUTEIHHOTO OTHOULICHHS K UyKUM HIEsM,
0o(OpMIIEHHBIM B paboTax JAPYrux HccleAoBaTenei, HaBbIK MyOIMYHOTO BBICTYIUICHUS MEPe] ayJUTOPHE, apryMEHTUPOBAaHUS U OTCTaUBAHUS
CBOEH TOYKH 3pEHMUSI.

OcymiecTBisieTcs yepes:

Ha pezuonanbHom, MyHUUUNATLHOM U 6CEPOCCUTICKOM YPOBHE:

eyyacTHe B TMPEIAMETHBIX OJUMITHAAaX (OYHBIX M 3a0YHBIX), NPEAMETHBIX KOHKYPCAaX, HAayYHO-PAKTHYECKHX KOH(EPECHIIHSIX,
COPEBHOBAHUSIX.



Ha ypoene wikonwi:

e CIIeL[MAIbHO Pa3pabOTaHHBIE 3aHATHUS — COOBITHIHbBIE YPOKH, MOCBSIIEHHbIE MCTOPUUYECKUM JlaTaM U COOBITHUSIM, OHJIAHH-3KCKYpPCUU
KOTOpBIE, PacIHIMPSAIOT 00pa30BaTEIbHOE MPOCTPAHCTBO MpPEIMETa, BOCHHUTHIBAIOT YBAKEHHWE K HMCTOPUYECKUM JUYHOCTSIM, JIIOASM HaAyKH,
T000Bb K MPEKPACHOMY, K TIPUPO/JIE, K POAHOMY Kpalo;

¢ 3HAKOMCTBO C pa3JIMYHbIMU HNOCTHKXCHUSAMU HAYKU U TCXHUKH, O6Cy)KI[eHI/Ie 9KOJOTHYCCKUX HpO6JIeM, HUCCICOOBAHUA W BHCCCHHC
MPEI0KEHU N TTI0 MUPOYCTPOUCTRBY;

e  MpoBeneHHE YUeOHBIX (OTMMIIHA/IbI, 3aHUMATEIbHbIE YPOKU U ISITUMUHYTKH, YPOK - JIEJIOBas UTPa, ypOK — MyTEUIECTBUE, YPOK MacTep-
KJIACC, YPOK-UCCIICIOBAHKE U JP.) U Y4eOHO-pa3BIEKaTEIbHBIX, CIOPTUBHBIX MEpONpUITU (KOHKYpc-urpa «IIpeaMeTHbII KpocCBOPIY, TYPHUD
«CBost UTpa», BAKTOPUHBL, INTEPATYpHAsT KOMIO3UIHUS, KOHKYPC Ta3eT U PUCYHKOB, SKCKYpCHUS U JIp.);

®  CNOJIb30BaHHE BHU3YyaJbHBIX 00pa30B (MPEAMETHO-3CTETUYECKON Cpenbl, HarlIsggHas aruTalus IIKOJbHBIX CTEHJOB, MPEAMETHOMN
HAITPaBJICHHOCTHU, COBMCCTHO IIPOU3BOJUMBIC BUACOPOJINKHU 110 TECMaM ypOKa),

® y4yacTHEe TEeNaroroB-npeaMeTHHKOB B CoBeTe MPOPUIAKTHKE IO BOMPOCAM HEYCHEBAIOIIMX OOYYAIOMIMXCS C IEIbI0 COBMECTHOTO
COCTaBIICHUS TUTaHA JTUKBUJAINH aKaJIEMUYECKON 3aJJ0OJDKEHHOCTH 110 IIPEeIMETaM;

® y4yacTue Me1aroroB-npeJMETHUKOB B POAUTEIHCKUX COOPAHUAX KIIACCOB.

10 KJIACC
DJIeKTpOHHbIe U (pPOBbIE
Ne i/ Tema ypoka
o0pa3oBaTe/IbHbIE pecypchl
OCHOBHBIE TIOHSATHS CTEPEOMETPUHU: TOUKA, MPsIMast, TNIOCKOCTh
! - P 5 P > 1P ’ 5 ’ bubmmoreka [JOK
npoctpancTBo. [IpaBuia n300pakeHus: Ha pUCYHKaX: N300paKeHHS
poctp N p p pHcy p https://m.edsoo.ru/7t415b90
IUIOCKOCTEH, MapaieNIbHBIX MPSAMBIX (OTPE3KOB), CEPEeIMHBI OTPE3Ka
) [TonsTus: nepecexaronmecs MIOCKOCTH, IEPECEKAIOIINECS NTpAMas U bubnuoteka [JOK
IUIOCKOCTh https://m.edsoo.ru/7f415b90
3 [TonsaTHSA: nepecekaroLuecs MIOCKOCTH, IEPECEKAIONIUECs psiMas U
IUIOCKOCTh
4 3HaKOMCTBO C MHOTOTpaHHUKAaMH, N300pa’keHre MHOTOIPaHHUKOB Ha Bu6muotexa [JOK
pPHUCYHKaX, Ha MPOEKLIUOHHBIX YepTEekax https://m.edsoo.ru/7f415b90
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5 HauanbHble cBefieHHs 0 KyOe U mUpamMuJie, UX pa3BEPTKU U MOICIIH. Bu6muotexa [JOK
CedeHusi MHOTOTPAaHHUKOB https://m.edsoo.ru/7f415b690
6 HauanbHble cBefieHHs 0 KyOe U mUpamMuJie, UX pa3BEPTKU U MOICIH.
CeueHust MHOTOTPAaHHHUKOB
7 [TonsiTe 06 aKCMOMATHYECKOM ITOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI bubnuoteka [JOK
CTEPEOMETPHUH U CICACTBHUS U3 HUX https://m.edsoo.ru/7f415b690
2 [Tonatne 06 akCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCHOMBI
CTEpEOMETPUU U CIEACTBHS U3 HUX
9 [Nonatue 06 akCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCHOMBI
CTEpPEOMETPUU U CIEACTBUSI U3 HUX
10 [TonsiTrie 06 akCMOMaTUYECKOM ITOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI
CTEpEOMETPUU U CIEACTBHS U3 HUX
1 B3auMmHoOe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, Bu6muotexa [JOK
napajienbHbIe U CKPEIMBAIOIINECs TPsSMBbIe https://m.edsoo.ru/7f415b90
12 [TapamiensHOCTD NPSMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE:! Bu6muotexa [JOK
napaiesibHbIe IPSMbIEe B IPOCTPAHCTBE; MapaJIeIbHOCTh TPEX MpsAMBIX | https://m.edsoo.ru/7f415b90
13 [TapaniaenbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE:
[TapannenbHOCTh MPSIMOM U TIJIOCKOCTH
14 v bubmoreka [{OK
I'JIbI C COHANPABIECHHBIMU CTOPOHAMU hitps-//m.edsoo.ru/7f415b90
L5 v but6mmoreka [IOK
FOI MEARAY HIPAMBINIL B HPOCTPaHCTBe https://m.edsoo.ru/7f415b90
16 Yron Mexay npsiMbIMU B MPOCTPAHCTBE
17 1 . bubmoreka [{OK
apaJuIeIbHOCTD MIJIOCKOCTEN: MapaliebHble INIOCKOCTH hittps-//m.edsoo.ru/7f415b90
. . bu6mmoreka [IOK
18 CBolicTBa napauiebHBIX MIIOCKOCTEN

https://m.edsoo.ru/7{415b90
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19 [Ipocreiimue npocTpaHCTBEHHBIE (GUTYPHI HA IIIOCKOCTH: TETpa’ip, Kyd, = bubmmorexa LIOK
napajuieaenumne; https://m.edsoo.ru/7{415b90
20 [locTpoenue ceuenuii Bubmmorexa HOK
https://m.edsoo.ru/7f415b90
21 [TocTpoenue ceuenunit
2 KontpoabHnas pabora no teme "IIpsiMbie H IIIOCKOCTH B
npocrpanctie. [lapannenbHOCTH NPAMBIX H IIOCKOCTEH "
” [leprieHANKYISAPHOCTH MPAMON M TIIIOCKOCTHU: MEPIEHAUKYIISIPHbBIC bubmuoteka [JOK
IpsSIMbIE B IPOCTPAHCTBE https://m.edsoo.ru/7f415b90
24 [Ipsmbie mapanenbHble U MEPNEHANKYIISIPHbBIE K MIOCKOCTH bubnuorexa LOK
https://m.edsoo.ru/7f415b90
25 [Ipsimble napasuienbHble U NEPIEHIUKYISIPHBIE K IJIOCKOCTU
26 [Ipr3Hak nepneHIuKyISIPHOCTH TPSIMOM U TNTIOCKOCTH bubnuorexa LOK
https://m.edsoo.ru/7f415b90
27 [Ipu3Hak nepneHuKyIspHOCTH MPSMOM U INIOCKOCTH
28 Teopema o psIMOM NEPIIEHANKYIIPHON IIIIOCKOCTH bubamorexa LIOK
https://m.edsoo.ru/7f415b90
29 Teopema o mpsMON MEPIEHANKYIISIPHOHN TIIOCKOCTH
30 Teopema o psIMOM NEPIIEHANKYIIIPHON IIIIOCKOCTH
31 [leprieHANKYIISAP U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TIJIOCKOCTH, bubnuoteka [JOK
paccTosHue OT MPSMOM JI0 TIIOCKOCTH https://m.edsoo.ru/7f415b690
1 [lepnenaukynsp u HaIiJIOHHHe: paccTosiHue OT TOYKH 10 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIJIOCKOCTH
1 [lepnenaukynsp u HaIiJIOHHHe: paccTosiHue OT TOYKH 10 MJIOCKOCTH,
paccTosiHUE OT MPSIMON J10 IIJIOCKOCTH
34 [leprieHauKyIsIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU J0 IIOCKOCTH,

paccTostHue OT MPSMOM 10 TUTIOCKOCTH
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bubmunoreka LIOK

35 VYIu1Bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOH U IUIOCKOCTBIO https://m.edsoo.ru/7f415b90
36 JIByrpaHHBIN yroJ1, JUHEHHBIN YIOJI JBYTPAaHHOIO yIila Bubmmorexa HOK
https://m.edsoo.ru/7f415b90
37 JIByrpaHHbIi yroJi, TMHEWHBIA YToJI IBYTPAHHOIO yIJja
33 [IepnieHAUKYIIAPHOCTH IUIOCKOCTEN: IPU3HAK NEPIEHANKYIISIPHOCTH Bu6muotexa [JOK
JIBYX IJIOCKOCTEH https://m.edsoo.ru/7f415b90
19 HepHeHHHKyHﬂp?OCTL IUIOCKOCTEH: MPU3HAK NMEePIEHIUKYIIIPHOCTU
JIBYX IUIOCKOCTEH
40 HepneHz[HKynﬂpi{OCTb IUIOCKOCTEH: MPU3HAK MEePIEHIUKYIIPHOCTU
JBYX IJIOCKOCTEH
41 TeopeMa 0 TpEX NEPHEHAUKYIIPAX Bubmmorexa HOK
https://m.edsoo.ru/7f415b90
42 Teopema o TpEX nmepneHIUKYIIsIpax
43 Teopema o Tpéx NepneHAuKyIIpax
44 KonTpoabsHas padora no remam "[lepneHIuKyIsIPHOCTb NMPSIMBIX U
Iockocreil' u " Yribl Me:kay NpsIMbIMHU H ITIOCKOCTAMH "
45 IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHHUKA, bubnuoteka [JOK
BBIMYKJIbIE U HEBBIIMYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA MHOTOIPaHHUKA https://m.edsoo.ru/7f415b90
46 IIpu3ma: n-yrosapHas Ipu3Ma; rpaHd U OCHOBAHMS IPU3MBIL; IIpsMasi U Bu6muotexa [JOK
HaKJIOHHAs IPU3MbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MPU3MBI https://m.edsoo.ru/7f415b90
47 [Tapannenenunen, NpsAMOYTroJIbHBIN apaIeJICIUIE] U €ro CBOMCTBA bubnmorexa LOK
https://m.edsoo.ru/7f415b90
[Tupamupa: n-yroiapHasi IUpaMuaa, TpaHU ¥ OCHOBAaHUE MUPAMUJIBI;
48 601?032151&1/1 nonyHaﬂ HOBerIfOCTBHHI/IpZMI/I,HBI; IpaBUJIbHAS prcquéHHaﬂ bubamorexa LIOK

nupamua

https://m.edsoo.ru/7{415b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

HpaBI/IJ'H:HBIG MHOT'OTpaHHUKU: TOHATUC TTPAaBUJIbHOTO MHOI'OI'PAHHHUKA,

49 IpaBWIbHASA MIPU3Ma U NpaBUIIbHASI MUPAMUIA; IPABHIIbHAS TPEYTroIbHas Bubmmorexa HOK
IMpaMILa W IPABITLHEIH TETPaLP; Ky https://m.edsoo.ru/7f415b90
50 [IpencraBnenue o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTA3p, Hojaekasip u | bubmanorexa LIOK
UKOCadIp. https://m.edsoo.ru/7f415b90
s1 oekoe, w5 g, apenenme, | 10T LOK
S —— ’ ’ https://m.edsoo.ru/7f415b90
52 Brruucnenue 351eMeHTOB MHOTOTPAaHHUKOB: pEé0pa, TUaroHaiu, yriibl bubnuorexa LOK
https://m.edsoo.ru/7f415b90
5 o, ot cemomuni oopent o Govono nosepsnoers | BiOmoneR LIOK
S —— https://m.edsoo.ru/7f415b90
[Tnomans O0KOBOI MOBEPXHOCTH U MTOBEPXHOCTH MPABHILHON
54 NUpPaMU/Ib, TEOPEMa O TUIOIAAN OOKOBOM MOBEPXHOCTH YCEUEHHON
TTUPAMHU/TBI
55 KonTpoabHnasi padora no teme ""MHuororpanaukn'
N bubmoreka [{OK
36 Housrie 06 obbiue https://m.edsoo.ru/7f415b90
57 O0BEM TUpaMHUTBI bubmorexa HOK
https://m.edsoo.ru/7f415b90
58 O0BEM TUpamMuabI
59 O06BEM nupamMuIb!
60 O0BEM TUpamMuabI
61 O0BEM TPU3MBI bubmmorexa LIOK
https://m.edsoo.ru/7f415b90
62 O06BEM IpU3MBI
63 O0BEM npu3MBbI
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64

KonTposbHas padora no teme "O0bEMbI MHOTOTPAHHUKOB'

[ToBTOpeHme, 0000IIEHNEe cucTeMaTH3aus 3Hanuid. [locTpoenne

65 CEYCHUI B MHOTOI'PAHHUKE
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3aIKs 3HaHU. Beraucienue
66 pacCTOSIHUM: MEXAY IBYMSI TOUKAMH, OT TOYKH JI0 TIPSMOMA, OT TOYKHU J10
MJIOCKOCTH, MEXK/Ty CKPEIIMBAIOIIUMHUCS MPSIMBIMU
67 Hrorosasi KOHTpoOJIbHaAs1 padoTa
[ToBTOpEHME, 0000IIEHNE CUCTEMATH3aIIks 3HaHW. Brraucienue yrios:
68 MEXIY CKPEIMBAIOIIUMUCS MPSMBIMHU, MEXIY MPSAMOU U TUIOCKOCTHIO,

JBYI'PAaHHBIX YIJIOB, YIJIOB MEXAY IJIOCKOCTSMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJTACC

DJIeKTPOHHBbIE HU(PPOBHIE

Ne i/ Tema ypoka
o0pa3oBaTejbHbIE pecypchl
| Cdepa u map: ueHTp, paanyc, IuaMeTp; oAb MOBEPXHOCTH bubmmoreka [JOK
cepbl https://m.edsoo.ru/7f415b90
) B3anmuoe pacnonoxerue cepsl U IIIOCKOCTH; KacaTelbHas bubmuoteka [JOK
IUIOCKOCTB K cdepe; IIomanb chepsl https://m.edsoo.ru/7f415b90
3 Nzobpaxenue che apa Ha mrockoctu. Ceue apa bubnuorexa LOK
HKEHU bl, IIIapa Ha MmIockocTU. CeueHus 11
P P P P https://m.edsoo.ru/7f415b90
4 [{unuuapudeckas MTOBEPXHOCTh, 00pa3yomue HHIMHIPUIECKON Bu6muotexa [JOK
MOBEPXHOCTH, OCh LIMJIHMHIPUIECKON MTOBEPXHOCTH https://m.edsoo.ru/7f415b90
5 HunuHap: ocHOBaHMS 1 OOKOBast MIOBEPXHOCTh, 00pa3yroIas 1 OCh; bubmuotexa [JOK
IUIOIIAb OOKOBOH M MOJIHOM MOBEPXHOCTH https://m.edsoo.ru/7f415b90
N3o6paxenne nuanHApa Ha MI0CKOCTU. Pa3zBépTka mumHIpa.
6 Ce ep ] a (Hpoc OCTBI0, TTapaJIyIe IZ)“ ) v bubnuorexa LOK
YEHUS! [IMITUH IJIOCKOCTBIO, T JIeNIbHOM Uin
H Ilpv P https://m.edsoo.ru/7{415b90
MEPIEeHIUKYISIPHON OCH LIMITUHAPA)
7 Konnueckas moBepxHOCTh, 00pa3yrolie KOHMUYECKOH MOBEPXHOCTH, Bu6muotexa [JOK
OCh ¥ BEpIINHA KOHNYECKOH MTOBEPXHOCTH https://m.edsoo.ru/7f415b90
Konyc: ocHOBaHMe 1 BepiInHa, 00pa3yromas 1 OCh; TUIOMIA b bubmmoreka [JOK
8 y y
OOKOBOH U MOJIHOM MOBEPXHOCTH https://m.edsoo.ru/7f415b90
VYceu€HHbI KOHYC: 00pa3yIore U BEICOTA; OCHOBAHUS U OOKOBas bubnuoteka [JOK
9
MTOBEPXHOCTH https://m.edsoo.ru/7f415b690
N300pakeHne koHyca Ha iockocTu. Pa3BépTka konyca. CeueHust
10 P ( Y . P y bubmoreka [{OK
KOHYca (IUIOCKOCTBIO, TapaJIeIbHOH OCHOBAHUIO, M TUIOCKOCTBHIO,
Y B P https://m.edsoo.ru/7{415b90
MIPOXOASAIICH Yepe3 BEpUINHY)
bubmunoreka LIOK
11 KomOuHanus e BpaleHus 1 MHOTOTPaHHUKOB

https://m.edsoo.ru/7t415b90
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MHororpaHHHK, OIIMCAaHHBIN 0K0JIO chepbl; cdepa, BUCaHHAsS B

bubmunoreka LIOK

12 MHOTOTPaHHUK WUJIU B TEJIO BpaICHUS https://m.edsoo.ru/7f415b690
N . N bubmuoreka [{OK
13 [Tonsatue 06 06bEMe. OCHOBHBIE CBOHCTBA 0OBEMOB TeEI hitps-//m.cdsoo.rw/7f41 5590
. bu6nuoreka [IOK
14 O0bEM wmizpa, KoHyca https://m.edsci.ru/7f4l5b90
15 OO0BéM 1apa ¥ miomazs cepol Bu6mmorexa [OK
https://m.edsoo.ru/7f415b90
16 [TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS! MEXKY IUIOLIAIIMU Bu6muotexa [JOK
MOBEpPXHOCTEH, 00bEMaMU TOJOOHBIX TEJ https://m.edsoo.ru/7f415b90
17 KonTpoabHast padora no tremam ""Tesia ppamenust' u "O0bembl
Tea"
18 BekTop Ha IIIOCKOCTH U B IIPOCTPAHCTBE Bubmmorexa HOK
https://m.edsoo.ru/7f415b90
19 CrnosxeHue v BBIYMTAHNE BEKTOPOB Bubmmorexa HOK
https://m.edsoo.ru/7f415b90
20 YMHOKEHUE BEKTOpa Ha YUCIIO bubnuorexa LOK
https://m.edsoo.ru/7f415b90
71 PaznoxeHnue BekTopa 1o TpéM HEKOMITJIaHAPHBIM BekTopaM. [IpaBmiio | bubnuorexa [IOK
napaiesienumnes1a https://m.edsoo.ru/7f415b90
” Pemenue 3aga4, cBI3aHHBIX C IPUMEHEHUEM MPABUII ICHUCTBHI C but6mmoreka [IOK
BEKTOpaMHU https://m.edsoo.ru/7f415b90
” [IpsamoyronbHas (jI/ICTeMa KOOpIMHAT B TpocTpaHcTBe. KoopanHaTsl bubnuoreka [JOK
BekTopa. [Ipocreiimue 3a1auu B KOOpAUHATAX https://m.edsoo.ru/7f415b690
24 VYron mexay Bekropamu. CKalsipHOE TPOU3BEACHUE BEKTOPOB Bubmmorexa HOK
https://m.edsoo.ru/7f415b90
25 BrrurcneHue yriioB Mex Iy MPSMbIMH U TIOCKOCTSIMU bubmmorexa LIOK

https://m.edsoo.ru/7t415b90
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KoopanHaTHO-BEKTOPHBII METOA NTPU PELIEHUH FE€OMETPUUECKUX

bubmunoreka LIOK

26 3a1a4 https://m.edsoo.ru/7{415b90

7 KonTtpoabsHnas padora no teme ""BekTopbl 1 KOOPAMHATHI B
npocrpancrse'

)3 [ToBTOpenue, 0600IIeHNe U cucTeMaTr3amus 3Hanuii. OCHOBHBIC
¢burypsl, GakTel, TCOPEMBI Kypca MJIaHUMETPUHU

29 [ToBTOpenue, 00o0IIeHNE U cucTeMaTH3alus 3HaHu. OCHOBHBIE
¢burypsl, GakThl, TCOPEMBI Kypca IJIaHUMETPUHU

30 [ToBTOpenue, 0000IIeHNE U CUCTEMaTH3alMs 3HaHUH. 3a1aun
ITaHUMETPUU U MCTOAbI UX PCUICHUA

31 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIINS 3HAHUH. 3a1a4n
TUTAHUMETPUH U METOJIBI UX PEIICHHUSI

0 [ToBTOpenue, 00o0IIeHNE U cucTeMaTH3alus 3HaHu. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca CTEPEOMETPHH

33 HTorosasi KOHTpoJIbHaAsI padoTa

34 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI JIUISI YYHEHUKA

10-11 ATtanacsu JI.C., Maremaruka: anrebpa u MockBsa [Ipoceemenue 2020
KJ1ace Bbyrysos B.®., Hayajla MaTeMaTU4eCKOro
Kanomues C.b. aHajan3a, TeOMETpHSL.
T'eomerpus

1. 3uB.b.I'. Innaktuuecknii Mmatepuansl no reomerpuu 11 10 u 11 kinaccos-M.:Ilpocsemenne,2008

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. Tporpammsl no reomerpun kK yueouuky10-11, Aranacsu JI.C., Byry3os B.®. u ap.(CoctaBurens coopauka bypmuctposaT.A.)
2. CwmupnoB B.A. [Tnanumerpusi: mocodue s noarotroBku k EI'9/mon penakuueit Amenko 1.B.-M:MIIHMO,2009

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH HUHTEPHET

but6mmoreka IIOK https://m.edsoo.ru/7f415b90
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JIMCT KOppeKTHPOBKHU padoueil mporpamMmMbl
(moypounoro mianupoBanus (I11T) paboueit mporpaMmmer)

[Ipenmet reomerpus
Otpnenenne 61, 71

Yuurens
2023_/2024_y4eOHbIii TOJ
C 0
Ne ILianupyemoe®@axkruyeckoe  Ilpuumnna foco
Tema ypoka KOPPEKTHPOBKH
YpOKa KOJI-BO YaCOB [KOJI-BO YaCOB KOPPEKTHPOBKH|
Tema ypoka

Yuurens /
« _» 20_r.
«COT'JIACOBAHO»:
3amecTuTenb pykoBoauTens no Y BP /

« » 20 T.
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