MHHUCTEPCTBO IMPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
Munucrepcrso oopazoBanusi Pecnyoanku TriBa
Anmunuctpauuss MP "Kbi3blickuii"

MBOY COHLI Nel nrrKaa-Xem

COI'TACOBAHO YTBEPAK/JIEHO
3amectuTenb aupekropa no HMP Hupekrop
/’}?777‘;('/4 QOopxak A.A _(.’.g Ze ﬁ'-zL/' G\ B.
[Iporoxon Nel [ Tpaias 7374 © 1 0F &30
ot «30» asrycra2023 r. aBry¢ia2023 r.
PABOYAS ITIPOI'PAMMA

(ID 2705534)

yueOHoro npeamera «I'eomerpusi. bazoBblii ypoBeHb»

11t oOyuarommxcst 10-11 xkmaccon

nrt. Kaa-Xem, 2023



IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydae6HOro Kypca «I'eomerpusi» 6a30BOT0 ypOBHS AJIsi 00YUYaIOIIMXCS
10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 rocyAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJzapTa cpenHero oéuiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBIAEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsI.
PeaJ'II/I?;aHI/I?I mporpaMmabI oOecrieunBaeT OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OECJIOCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JIMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3YJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS OOYJarOMUXCS, GOPMUPOBAHUS
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYNIHOCTH W TPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIIEHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHUU M MPOIIECCOB PEAaJTbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavyecTB
MBIIIUICHUS, HEOOXOUMBIX JUIS afalTal[id B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOUW HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MebIIUICHHE, (HOpPMUPYEMOe MPH HM3YYCHUH OOYYAIOIMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIECTOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AeATENbHOCTH 4YejoBeka. OpUeHTalusi YelioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE0O0XOIMMOE YCIIOBHUE €ro COIMALHOrO OBbITHS, (opMa OTpaKEHHsI OKpPYXKAIOIIEro MHpa,
yCJIOBHE  YCICHNIHOTO TO3HAHWUS M aAKTHUBHOTO  MPEoOpa3oBaHHs  JCHCTBUTECIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
NESTENbHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHAILHO BAXKHBIX KAayeCTB, MOITOMY aKTyalbHa
3aaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K MPAKTUYECKOU
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATHYECKUX T'€OMETPUYCCKUX 3HAHUHN U
JEWCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXKHOCTH YCIICIITHOTO TPOJIOJDKCHUST 00pa30 BaHUS 110
CMEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HAueHa JUIs OOyJaromIuXCs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH
o0IIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIC CO CHEMU(PUKONH T€OMETPUHN U HEOOXOUMBIC IS
KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
Oonee rryOOKO, €CITM B JAJIbHEUIIIEM BO3HHKHET HEOOXOIMMOCTh B TEOMETPUUYCCKUX 3HAHUSAX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TpEACTABICHUS O T'EOMETPHUH KAaK YacTH MHPOBOU KYJIbTYpHl W

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEUIIINX MAaTEMATHYECKUX MOJIEISAX, MO3BOJISIONINX OMKUCHIBATh U U3Y4aTh pa3HbIC
SIBIICHUS OKPY>KAIOILIET0 MUPA;

e (¢dopMHupOBaHHE YMEHHs paclo3HaBaTh Ha 4YEpTEkKaxX, MOJEIAX U B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJICHHE METOJAAMM pelIeHus 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue YMEHHUS ONEPUPOBATH OCHOBHBIMH IMOHSATHSIMH O MHOTOTPAaHHUKAX H
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE AJTOPUTMAaMH DPEIICHHUS OCHOBHBIX THIOB 3a7a4; (OpMHUpOBAHUE YMEHHS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE PACCY)KICHHMSI B  XOJ€  pelIeHUs
CTEepEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COACPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX U  TBOPYECKMX CIOCOOHOCTEH  oOyuaronuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX OHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKU ammapar Juid pelieHds MPaKTUKO-OPHUEHTUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTY4YCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU
B Hayale ero u3y4yeHHUs 3ajady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
omnpenenéHHbIM 00pa30M OpraHu30BaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAIVSIIHO-KOHCTPYKTUBHOMY METOIy OOy4YeHHUs, TO €CTb
TEOPETUYECKUE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEAMETHO-IPAKTUUYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEOMETPHUH MPOBOTUTCS 3a CUET peIlIeHHUs 3aa4 Ha CO3JIaHUE MPOCTPAHCTBEHHBIX 00pa3oB U
3ala4y Ha OIMEpPUPOBaHWE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHKUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOJHOTO COJIEp KaHMsI.

OcHoBHBIE cojaepxaTelnbHble JUHUM Kypca «leomerpum» B 10-11 kiaccax:
«MuororpanHukny, «lIpsMble U TMIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTophl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO



[0 COJCP)KATSIIbHBIM JIMHUSM, HO W 10 TojJaM OOydYeHHMsS Ha YPOBHE CpEIHEro OoOIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeAeIEHHBIM 10 ToaM 00yUYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJICIOBATEIBHO ¥ TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPECMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun oTBOIUTCS 2 yaca B Hezento B 10 kinacce u 1 yac B Heento B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATUS cTepeomMeTpuu. Touka, npsimasi, IIIOCKOCThb, MpocTpaHCcTBO. [loHsTHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIISIICTBHS U3 HUX.

B3aumHoe pacnosioskeHue mpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
CKpeluBamomuecs npaMble. [lapamienbHOCTh NpPSIMBIX U IUIOCKOCTEM B MPOCTPAHCTBE:
napajuleJibHble NpsSMbIE B IPOCTPAHCTBE; MAPAIEIBHOCTh TPEX MNPSMBIX; MapaieIbHOCTh
NpsIMOM M MJIOCKOCTH. YTJIBl C COHAIPaBJICHHBIMH CTOPOHAMH; Yrojl MeEXJAy MNpsSMbIMU B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX iockocTel. [Ipocreiinyie npocTpaHcTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPASP,
KyO, napaJijiesienumnes; NoCTpOeHNE CEUSHUH.

[lepneHukynapHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIUKYJISPHbIE TpsMble B
MPOCTPAHCTBE, MpsAMbIE MapajuleibHble U TEPHEeHIUKYISApHblE K IUIOCKOCTH, IpPH3HAK
MEPHNEHIUKYISIPHOCTA TNPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHAUKYJISAPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJI MEXIY NMPSMOM M IUIOCKOCTHIO; JABYIPaHHBIN yrod,
JUHENHBIA Yroa JIByrpaHHoro yria. lleprneHaukynsp U HakJIOHHBIE: PacCTOSHUE OT TOYKH IO
IJIOCKOCTH, PAcCTOSSHME OT NpsIMOM J0 IUIOCKOCTH, NpOeKUus (GUTypbl Ha IIOCKOCTb.
[leprnieHIUKyYIAPHOCTD MIOCKOCTEH: MPU3HAK NMEPHIEHAUKYISIPHOCTH JBYX IJIockocTel. Teopema
0 TPEX MEPNECHIUKYIISIPaXx.

MHoOrorpaHHMKH

[loHdATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIMYKIbIE U
HEBBIITYKJIblE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKa. [Ipu3ma: N-yrojpHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; NIpsIMasi U HaKJIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsMOYTOJIbHBIN Napajulesienunes U ero corcrea. [lupammpa: N-yrosbHas
nupaMuia, I'paHd W OCHOBaHWE MUpaMH]ibl; OOKOBas W TMOJIHAS IMOBEPXHOCTb MHPAMUJIBI;
MpaBUJIbHAsT W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSTHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma M IpaBUJIbHAs
MMpaMuia; MpaBUibHas TPEYrojbHas MUpaMuja U MpaBUJIbHBINA TeTpadap; Kyo. IlpencraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa3Jp, JoJaeKa’ap M ukocayap. CeueHus MNpusMbl U
MMUPaAMU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNeMEHTbl CHMMETPUH B IUpaMuAax, Napajiesenuneaax, IpaBuibHbIX MHOTOTPAaHHUKAX.

Brrunicnenue 3neMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [Tnomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIOIIAJb OCHOBAHUM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [liomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBUIBHON NMUpaMU[BI, TeOpeMa O IUIomaau yced€HHo mupamuiabl. Ilonstue o6 oObéme.
O0BEM nupaMubl, MPU3MBI.

ITonoOusle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.

11 KJIACC

Tesna Bpamenus



Hunuuapudeckass MOBEPXHOCTh, OO0pa3ylooIIMe MMIWIMHAPUYECKONM TMOBEPXHOCTH, OCh
WIMHAPUYECKON moBepXHOCTH. [{umuHAp: ocHOBaHMS U OOKOBas MOBEPXHOCTh, 0Opasyromas u
OCh; IUIOMIAh OOKOBOW U TIOJTHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliue KOHMYECKOW IMOBEPXHOCTHU, OCh U BEpIIUHA
KOHHMYECKOM MoBepxHOocTU. KOHyC: OCHOBaHME W BepIIMHA, O0pa3yromas U OCh; IJIONIAIb
OOKOBOH W TIOJHOW MMOBEPXHOCTH. YCCUEHHBIM KOHYC: 0Opa3ylollne W BBICOTA, OCHOBAHHS H
OOKOBasI IIOBEPXHOCTb.

Cdhepa m mmap: meHTp, paguyc, TUAMETp; TUIONIAIb TOBEPXHOCTH cdepbl. B3aumHoe
pacroJio’keHue cepbl U MII0CKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; Tuiomanb chepsl.

N3o0pakenune Ten BpaleHus Ha II0CKOCTH. Pa3BépTka MUIMHApPa U KOHYCA.

KomOunamuu Ttenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cdepsr; cepa, BnucaHHas B MHOTOTPAHHUK, UJTH TEJIO BPAIICHUSI.

[Tonsatue 06 oO6béMe. OcHOBHBIE CcBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuieyenunesaa u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
miapa ¥ rmioimap chepsl.

[TomoOubie Tema B mpocTpancTBe. COOTHOMICHHS MEXKTY IUIOMIAISIMHU IMOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenns mwmHApa (MapauIeIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUS KOHyca
(mapasenbHOEe OCHOBAHHUIO M MPOXOJISIIEE Yepe3 BEPIITNHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mi10ckoCTH U B pocTpaHCcTBE. ClI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHAT B mpoctpaHcTBe. KoopawHatel Bektopa. Ilpocteiimme
3aJaud B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MeXIy HpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTABICHUEM O MAaTEMAaTHYECKHMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBHIO POCCUICKON I'paKIAaHCKOW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JTOCTMKCHHM B APYTUX HayKaX, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTMDKCHHN HAyKH W JEATEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYHMBOTO OYAYIIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTE€MAaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB NCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a *U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHAbIXA, peryispHas Quandeckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccuoHaNbHOM JEeSITENbHOCTH, CBI3aHHBIM C MAaT€MAaTUKON M €€ MPHIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKWU3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pEelIeHUN TPAKTUYECKUX 3a]]a4 MaTEMaTHYECKON HaIIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpeibl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJIOTHMUECKUX  MpoOsieM; OpueHTanuel Ha  MpUMEHEHUe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3aad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUpOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPY>KAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO O3HAHUA:



Cc(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKU M MaTeMaTHUYECKON KyIbTYpOW KaK CpEJCTBOM IIO3HaHUs
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

ba3oBblesioruyeckueieicTBMs:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYCCKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY TMOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATh U MPEOOPa3OBHIBATH CYXKJIEHUS: YTBEpAUTEIbHbIE U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU [UIsl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUU;

® [POBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TMPOTHBHOIO), BBICTpauBaTh AapryMEHTAlMIO, MPHUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBblencciiefoBaTe/ibCKUeAEiCTBUS:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOLINE MTPOTUBOPEUHE, MPOOIeMYy, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAaHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBIEHHS, TMpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® caMOCTOATENbHO (OpMyTUpOBaTh OOOOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOIIOJCHHSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJY4EHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTH HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha BOMIPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TMPEACTaBIATE €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIMM IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATH ¥ (POPMYIHPOBATH CYXKIEHHUS B COOTBETCTBHU C YCIOBHSIMHU U LEISIMHA
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe OOCYXJIEHHsI 3371aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMOM TEMBI, TPOOIIEMBI,
pelaeMoill  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha T[OUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapy)KHUBaTh pa3InuUe U CXOJACTBO MO3UIINI; B KOPpPEKTHOH popme popmyaupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3yNIbTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeA0BaHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MMOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAILHOW pabOTHI
NpH pEUICHWH YYeOHBIX 3a/a4, NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aHMOICHCTBUSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33JjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
NEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJbTaTOB; BIAAETh CIOCOOAMMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoOLEcca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKON
3a/1a4y;

® [IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIMOO0K, BBISIBICHHBIX TPYJHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOYKA, TPSIMasi, TUIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICJACTBHS W3 HUX MPU PEIICHUHA TEOMETPUICCKUX
3aad.

OnepupoBaTh TOHATHSIMH: TAPAUICIBHOCTE W MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccupunupoBaTh B3aMMHOE PaCIIOIOKEHHUE PSIMBIX H IDIOCKOCTEH B MTPOCTPAHCTRBE.

OnepupoBaTh TMOHATHSAMHU: JBYI'PAaHHBIA yroj, TpaHW ABYTPAHHOTO yria, pedpo
JIBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TPaJaycHas Mepa JABYTPAaHHOTO yTJa.

OmnepupoBaTh MOHATHUSIMHU: MHOTOTPAHHUK, BBIMYKIBI W HEBBITYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPAHHUKA, MIPAaBUIILHBI MHOTOT PAHHUK.

Pacrnio3HaBate OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMH[A; MPH3Ma, MPSMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBaHMS JUIS  KJacCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKH; MpsSMbIE W
HAKJIOHHBIE TIPU3MBI, TTApAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSCHITD MPUHITUIIBI TIOCTPOCHUSI CEUYCHHI, CIIOJIB3YS METO/ CIIE/IOB.

Crtpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIOJTHSATH (BBIHOCHBIE) TIIOCKUE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HaxOoXKJICHHE TIEOMETPUYECKUX BEIMYMH 10 oOpa3laM WIu
QITOPUTMaM, TPHMEHsS HW3BECTHBIC AHAIIMTHYECKHE METOJbl TpPU PEIICHUU CTaHAAPTHBIX
MaTEeMaTUYECKUX 3aJad Ha BBIYMCICHHE PACCTOSHUN MEXAy JBYMsI TOYKAMH, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 MIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKMX BEIMYMH 10 oOpasluaM WiIu
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKWE METOJbl TMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a/1ad Ha BBIYHMCICHHE YTJIOB MEXAY CKpPEUIUBAIOIIUMUCS MPSMBIMH, MEXKIY
MPSIMOM U TUIOCKOCTHIO, MEKTY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMuia) ¢
npuMeHeHHeM (OpMyI; BBIUMCISITH COOTHOIIGHHS MEXAy IUIOMIAASMH IOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.



OHepI/IpOBaTB MNOHATHUAMHU: CHUMMETpPUSA B MPOCTPAHCTBC, LCHTP, OCb MW INNIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPCOMETPHUCCKUX 3a7ay.

[IpuBoauTe mNpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIU3UPOBATH PCAJIBHBIC CUTyallUd H
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNn4YCCKUu
chopMyIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIN C HCIOJh30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPAKTUYCCKUEC 3a1a4U, CBA3aHHBIC C HAXOXICHUCM I'€COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh MMOHATUAMU: HWIMHIpUYECKas IIOBEPXHOCTB, oOpa3yromiue
WIMHAPUIECKOH MOBEPXHOCTH; IWINHAP; KOHWYECKask TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTH, KOHYC; ChepruuecKast MOBEPXHOCTb.

Pacno3naBate Tena Bpamenust (MWIMHIP, KOHYC, cdepa U map).

OOBICHATBH CITOCOOBI TIOJTYICHHUSI TEJT BPAI[CHHUS.

KnaccuduiupoBaTs B3auMHOE pacmosioxkeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CErMEHTA,
IIAPOBOH CIIOW, OCHOBAHUE IIAPOBOT'O CIIOSI, BBICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOINAAM MOBEPXHOCTEH TEN BpAIllEHUs, T€OMETPHYECKUX Tell C
npUMeHeHHeM (GOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIHCAHHAS B MHOTOTPAHHUK HIIM TEJIO BPAIICHHUS.

BbIUMCIIATE COOTHOIICHHST MEXKIY TUIOIIAASMHU TOBEPXHOCTEH M 00BbEMaMH IMOIOOHBIX
TeJI

N300pakate u3ydaembie (GUTYpbl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

BBINOAHATE (BBIHOCHBIC) IJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHIT
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTPHUECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATE AeWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[TpuMeHsATh MpaBUiIo MapauieIenunea.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPAMWHATBHI BEKTOPA, YroJl MEXAy BEKTOPAaMH, CKaISIpHOE
MIPOU3BE/ICHNUE BEKTOPOB, KOJUIMHEAPHBIC  KOMIUIAHAPHBIC BEKTOPHI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YHUCJIO, YTOJ MCXKAY BCKTOPaAMU,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAAbIBATE BEKTOP IO ABYM HCKOJUIMHCAPHBIM BECKTOPAM.

3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS NMPUMCEHCHHS 3aJaHbl B SIBHOM
dopme.

Pemratn HpOCTCI\/JIIHI/IC TCOMETPHUUCCKUC 3ala4i Ha NPUMCHCHNUEC BEKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemratn 3aa4u Ha JO0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOIICHUN U HaXO0XJICHHUC
rCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM WM aJilrOpuTMaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3a1a4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEHM B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MONMy4YeHHBIE 3HAHUS HA NPAKTUKE: aHAJU3MPOBATH PEAIbHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMaTN4YCCKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
UCCIICI0BATh TMOCTPOCHHBIC MOJIEIH C HCIOJb30BAHHEM T'€OMETPUYECKUX TOHSITHH M TEOpeM,
anmapara anareOpbl; pemarh MPaKTUIECKUE 3a/1auH, CBSI3aHHbBIC ¢ HAXOKICHUEM FeOMETPUICCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (udpossIe)
n/m | TeMIporpammbl Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl P
o0pa3oBaTe/bHbIEpeCYPChI
1 BBenenne B ctepeoMeTpuio 10
[IpsiMBbI€ M TIIIOCKOCTH B
9 MIPOCTPAHCTBE. 12 1
[TapamienpHOCTBIIPSMBIX U
IIJIOCKOCTEMN
3 [lepnieH TUKyNIIPHOCTHIIPSAMBIX U 12
IIJIOCKOCTEMN
4 VYrisl MeXy NPSAMBIMA U 10 1
IIJIOCKOCTSIMHU
MHororpaHHuKH 11 1
OOBEMBIMHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: ceuenus, 4 1
PacCTOSIHUS U YTJIbI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOTPAMME




11 KJIACC

KoanuecTtBouacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3aeoB U
n/n TeMIIPOrpaMMbl Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl (mdposic)
o0pa3oBaTebHbIepecypchl
TenaBpatenus 12
OO6béMbITEN 5) 1
BekTopbl 1 KOOpIMHATEI B 10 1
MIPOCTPAHCTBE
[ToBTOpeHue, 06o0IICHNE, 7 1
crcTeMaTH3alHsI3HAHU I
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
[MPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Temaypoka Kouu- DileKTpoHHbIen U poBbIecOOpa3oBaTEIbHbIE
n/n P 4eCTBOYacoB P fep P |

OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, TpsiMasi, IUIOCKOCTh,
npoctpancTBo. [IpaBuna
M300paKeHUs Ha PUCYHKAX:
M300paKeHMs TUIOCKOCTEH,
napajuIeNbHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

[Tonatus: nepecekaromuecs
IIJIOCKOCTH, TMIEPECEKAIONTUECS
psIMast ¥ INIOCKOCTh

[Tonatus: nepecekaromuecs
IIJIOCKOCTH, TMEPECEKAIONTUECS
psIMast ¥ INIOCKOCTh

3HAaKOMCTBO ¢ MHOTOI'DAHHUKAMHU,
n300pakeHue MHOTOI'PaHHUKOB Ha
PHUCYHKaX, Ha MIPOEKIIUOHHBIX
yepTeKax

HauanpHabie cBefieHUs 0 KyOe 1

nupamMuie, uX pa3BEPTKU U MOIEIH.

CG‘IGHI/IHMHOFOFpaHHI/IKOB

HaganbHpie CBCACHUA O KY6C u

Upamue, uX pa3BEPTKU U MOJIEIH.

Ce‘leHI/IHMHOFOFpaHHI/IKOB

ITouaTtue 06 akCHOMaTUYECKOM
IIOCTPOCHUHU CTCPECOMETPHU:
AdKCHOMBI CTCPCOMCTPHHA U
CIICACTBHA U3 HUX

ITouaTtue 06 akKCHOMATUYECKOM
IIOCTPOCHHUH CTCPCOMCTPUM:
AKCHOMBI CTCPCOMCTPHUH U
CIICACTBHA U3 HUX

[TonsiTue 06 akCHOMaTHYECKOM
MIOCTPOEHHH CTEPEOMETPHHU:
aKCUOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

10

[TonsiTue 06 akCHOMaTHYECKOM
MOCTPOEHHH CTEPEOMETPHHU:




aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

11

B3anMHOE pacnoiokeHue npsMbIX B
IIPOCTPAHCTBE: NIEPECEKAIOIIUECS,
napajulesIbHbIe U CKPEIIUBAIOIIUEC
IIpSIMBIE

12

[TapamenbHOCTE NPSMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:
napajulesibHbIe MPSMbIE B
IIPOCTPAHCTBE; NapaJJICIbHOCTh
TPEX MPSAMBIX

13

[TapamienpsHOCTE NPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
[TapamrensHOCTE IPAMON U
IUIOCKOCTU

14

Vsl ¢
COHAINPaBJICHHBIMUCTOPOHAMHU

15

VYros Mexay npsMbIMU B
MIPOCTPAHCTBE

16

VYros Mexay npsMbIMU B
IIPOCTPAHCTBE

17

[TapanneabHOCTHIIIOCKOCTEM:
napayieNbHbIETNIOCKOCTH

18

CaolicTBanapaieIbHBIXIIOCKOCTEN

19

[Ipocreiimre TpoCTpaHCTBEHHbBIE
(burypsl Ha IIOCKOCTHU: TETPAdP,
Ky0, mapajieenurne/

20

[ToctpoenneceueHuit

21

[ToctpoenneceueHuit

22

KonTtponbHas pabora o teme
"[IpsiMbIe ¥ TIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapaniensHOCTHIPAMBIX U
mjaockocTein"”

23

IlepnieH IUKYIAPHOCTD NPSAMOU U
IIJIOCKOCTH: NIEPIECHAUKYIIAPHBIE
IIpsIMBIE B IIPOCTPAHCTBE

24

HpﬂMLIe napaJiyiCJIbHBIC U
NEpHNCHAUKYIIAPHBIC K IINIOCKOCTHU

25

HpSIMLIe napaJiyiCJIbHbIC U




NECPpHNCHAUKYIIAPHBIC K INIOCKOCTHU

26

[Ipu3Hak nepnesauKyIspHOCTH
IIPSIMOM U IUIOCKOCTHU

27

[Ipu3Hak nepnesauKyIspHOCTH
MIPSIMOM U TUIOCKOCTH

28

Teopema o npsimoit
MEPIEHANKYISIPHOM TJIOCKOCTH

29

Teopema o npsimoit
MEPIECHANKYIISIPHOM TJIOCKOCTH

30

Teopema o npsimoit
MEePIEHANKYIISIPHOM TIIOCKOCTH

31

[IepneHauKyIsip U HAKJIOHHBIE:
PacCTOAHME OT TOYKH [0 IJIOCKOCTH,
paccTosiHue OT MPAMOU 110
IIJIOCKOCTH

32

[lepneHauKynsip U HAKJIOHHBIE:
pPacCcTOsHHE OT TOYKH [0 MJIOCKOCTH,
paccTosiHue OT MPAMOU 110
IIJIOCKOCTH

33

[lepnieniuKynsap U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MIIOCKOCTH,
paccTositHue OT MPSAMOM 10
MJI0CKOCTH

34

[lepnieniuKynap U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT MPsIMOU 10
IJI0CKOCTH

35

VYTIbl B IPOCTPAHCTBE: YTOI MEXKIY
MPSIMOM U TJIOCKOCTBIO

36

JIByrpaHHbIN yroJ1, TMHEUHBIA YTOJl
JBYTPAHHOTO yTJia

37

JIByrpaHHBIN yroJi, TMHEHHBIN yromi
JBYIPAaHHOTO yria

38

[lepnieHIUKyYIAPHOCTD MIOCKOCTEH:
MPU3HAK MEePIEeHIUKYIIPHOCTH
JIBYX IUIOCKOCTEMN

39

[lepneHUKyYISIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIEHANKYISIPHOCTH
JIBYX IUIOCKOCTEMN

40

[lepnieH IMKYJIAPHOCTD MJIOCKOCTEH:
MIPU3HAK NEPIEHAUKYISPHOCTH




JIBYX IJIOCKOCTEM

41

Teopema o TpEXInepneHaUKYIApax

42

Teopema o TpEXnepneHaUKyIApax

43

Teopema o TpEXnepneHauKyIApax

44

KonTtposnsHas paboTa o Temam
"[lepneH IUKYISIPHOCTD NPSMBIX U
rockocTe" u "YTIIbl MeX Iy
MPSIMBIMU U TUIOCKOCTSIMH"

45

[IoHATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOT'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA

46

[Ipu3ma: N-yronpHas Mpu3Ma; rpaHu
Y OCHOBAHUS IIPU3MBI; IpsIMast
HaKJIOHHAsI MPU3MbI; OOKOBas U
ITOJTHAs! HOBEPXHOCTh ITPU3MBI

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoicTBa

48

[Iupamuia: N-yrosibHasi nMpaMuaa,
IPaHU U OCHOBAHWE MMUPaMU/IBI;
O0KOBas U MOJIHAS TOBEPXHOCTh
MMAPaMHU/Ibl; IPABUIIbHAS U
ycedu€HHas nupamMuaa

49

[IpaBunbHBIE MHOTOTPAHHUKH:
MOHATHE MPABUIHHOTO
MHOTOTpaHHUKA; IPaBUIIbHAS
npu3Ma 1 npaBujibHas MUPaMUIA;
MpaBUJIbHAS TPEYTOJIbHAS MHUpPaMUIA
Y IPaBWIBHBIN TETpasp; Kyo

50

[IpencraBneHue o MpaBUILHBIX
MHOTOTpaHHUKAX: OKTadp,
JIOJICKadIp ¥ UKOCAdIP.

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOUKH,
MPSIMOM, TIIIOCKOCTH.
DNEeMEHTBICUMMETPUU B
MUpaMuiax, napauienenuneaax,
MPaBUJIBHBIXMHOTOTPaHHUKAX

52

Brruncnenue 3nemMeHToB
MHOTOI'PaHHUKOB: pEOpa,




AraroHaliv, yrjibl

[Tnomaas OOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSMOMN

53 MIPU3MBI, TUIOIAIb OCHOBAHUH, 1
TeopemMa 0 OOKOBOM MOBEPXHOCTH
NPAMOU MPU3MBI
[Tnomans OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH MTPABUIIBHON
o4 MMUPaMU/IBI, TEOPEMa O TIJIOMIATH 1
OOKOBOI TIOBEPXHOCTH YCEUEHHOM
A PAMUTBI
55 KonTponsHas pabora o teme 1
"MHororpanHuKH"
56 [MousiTneo600BEMe 1
S7 O6bEMIUpamMu bl 1
58 OO0BEMIHpaMuTBI 1
59 OO0BEMIHIpaMuTBI 1
60 OO0BEMIHpaMuIBI 1
61 OOBEMITPU3MEI 1
62 OO6BEMITPU3MBI 1
63 O6BEMITPU3MBI 1
64 KonTtponpHas padoTa o Teme 1
"OOBEMBI MHOTOTPAaHHUKOB"
[ToBTOpEeHME, 0000IIEHNE
65 cUCcTeMaTH3aIlHs 3HAHUM. 1
[Toctpoenue ceueHuii B
MHOTOT'PaHHUKE
[ToBTOpEeHME, 0000IIEHNE
crcTeMaTH3aIlHs 3HAHUM.
Berunciienue paccTosHUIA: MEXTY
66 JIBYMsI TOYKaMH, OT TOUKH JIO 1
MPSIMO¥, OT TOYKH JIO IJIOCKOCTH,
MEX]y CKPEUTHBAOIIUMUCS
MPSIMBIMH
67 HTorosaskoHTpoJibHasipaboTa 1
IToBTOpenue, o0oOIIEeHNE
CUCTeMAaTH3aIlHs 3HAaHHH.
68 Boruncnenue yrios: Mexny 1

CKPELIMBAIOIUMUCS MPSIMBIMHU,
MEXAY NPSAMOM U INIOCKOCTHIO,




JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




11 KJIACC

Ne
n/n

Temaypoka

Koau-
4ecTBOYaCOB

DJlIeKTpOHHbIen U PoBbIeOOPa3oBaTEIbHbIEPECYPC

Cdepa u map: meHtp, paauyc,
JMaMeTp; TUIOIaIb
MOBEPXHOCTH CHEPHI

B3anmHoe pacrnionoxenue
cdepsl U MIOCKOCTH;
KacaTeJbHast MII0CKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa
Ha ockocTr. CedeHusiniapa

unuHapuyeckas
MMOBEPXHOCTh, 00pa3yroIue
LAJIMHIPUYECKOM
ITOBEPXHOCTH, OCh
LAJIMHIPUYECKOM
MTOBEPXHOCTH

Hunusap: ocHOBaHUS U
OOKOBAas TIOBEPXHOCTb,
o0pa3syromas 1 0Ch; IJIOIIA b
OOKOBOM M MOJHOM
MMOBEPXHOCTHU

N3obpaxenne muiaInHapa Ha
mI0CKOCTH. Pa3zBépTka
umwnHApa. CeueHust
IUIUHIPA (TTIOCKOCTBIO,
napajuieIbHON WH
MePIEeHIUKYIIPHON 0CU
IHAJTUHIPA)

KoHnnueckast oBepXHOCTb,
oOpasyromne KOHUYECKOH
IIOBEPXHOCTH, OCh U BEPILHHA
KOHHUYECKOW NTOBEPXHOCTHU

Konyc: ocHoBaHue u
BEpIIMHA, 00pa3yromas u
0Ch; IIJIOIaab OOKOBOM U
MOJIHOM MOBEPXHOCTH




VY ced€HHBI KOHYC:
o0pa3ymolue 1 BbICOTa;
OCHOBaHUs U OOKOBast
MMOBEPXHOCTh

10

N3006pakenue KoHyca Ha
IJIOCKOCTH. Pa3Béprka
KoHyca. CeueHust KOHyca
(TJI0CKOCTHI0, MapalIeNIbHOM
OCHOBAHHIO, ¥ IIOCKOCTHIO,
MPOXOIALIeH uepe3 BEPLINHY)

11

KomOunarus ten BpaieHus
Y MHOTOTPaHHUKOB

12

MHOrorpaHHuK, OMMCaHHbBIN
oxoJio cdepsl; chepa,
BIHMCAaHHAsl B MHOTOTPaHHUK
WM B TEJIO BpallleHUs

13

TTousarue 00 00BéMeE.
OCHOBHBIE CBOIICTBA
00BEMOB Ten

14

OO6BEMIIMIMHAPA, KOHYCA

15

O06bEM 1Iapa 1 TIomAIhL
chepsl

16

ITonoGOHsIE TETA B
npoctpancTBe. COOTHOIIEHUS
MEXKTy TTOIIAISIMH
MMOBEPXHOCTEH, 00bEMaMu
OT0OHBIX TE

17

KonTtponpHas padoTa no
temaMm "Tena Bpamienus" u
"O0beMbI TET"

18

BekTop Ha miockocTy u B
MIPOCTPAHCTBE

19

Crnoxenue u
BBIYUTAHUEBEKTOPOB

20

YMHO)KGHI/ICBCKTOpaHa‘II/ICJIO

21

PasnoxxeHne BEKTOpa 10 TPEM
HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBuiionapannenenuneaa

22

Pewrenue 3ana4, CBA3aHHBIX C
IIPUMEHEHHUEM IIPABUII
JNEUCTBUN C BEKTOPAMHU




23

IIpssMoyromnpHas cucrema
KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreitmume 3axauu B
KOOpIHMHaTax

24

VYTroJ1 MeXK 1y BEKTOpPAMH.
CkansipHO€ Mpou3BeICHNE
BEKTOPOB

25

Beruncnenue yriioB Mexuy
HPSMBIMU U IJIOCKOCTSMHU

26

KoopannaTHO-BEKTOPHBIN
METO/1 IIPH pelIeHUU
reOMETPUUYECKUX 3a/1a4

27

KonTponbHas pabota no teme
"BeKTOophl U KOOpAUHATHI B
MIPOCTpaHCTBE"

28

[ToBTOpEeHuEe, 0600IICHNE 1
CHCTEeMaTH3aI1s 3HAaHU.
OcHoBHbI€ (HUTYpHI, PaAKTHI,
TEOPEMBI Kypca
TJIAHUMETPUHU

29

[ToBTOpEeHuE, 0600IICHNE 1
cUCcTeMaTU3alysI 3HaHUH.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOPEMBI Kypca
IJIAHUMETPUHU

30

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMaTH3aIMs] 3HAHHH.
3aaun MJIAaHUMETPUH U
METO/IbI HX PEIICHUS

31

[ToBTOpEHUE, 0600IICHNE 1
CHUCTEMATH3aIMs] 3HAHWM.
3aauu TUIAHUMETPHUH
METO/IbI MX PEIICHUS

32

[ToBTOpEeHUE, 0600IICHNE 1
CUCTEMaTH3aIUs 3HAHHH.
OcHoBHBIE (UTYpBI, (aKTHI,
TEOpPEMBI Kypca
CTepeOMETPUH

33

I/ITOFOBaHKOHTpOHLHaﬂp aborta

34

[ToBTOpEHue, 0600MIEeHNE U




CHUCTEMAaTU3alus 3HAaHUN

OBIIEE KOJIMYECTBO
YACOBIIO [TPOTPAMME

34




YYEBHO-METOJUYECKOE OBECIHHEYEHUE OBPA30BATEJIbBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

* MaTtematuka: ajiredpa 1 Hayajaa MaTeMaTHYeCKOI o aHajlu3a, reomerpust. ['eomerpus, 10-
11 xnaccel/ Atanacsa JI.C., Byry3os B.®., Kagomues C.b. u npyrue, AKimonepHoe
obmectBo «M3natenscTBO «lIpocBenienne

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
3uB b.I'. lunaktnueckue marepuansl. ['eomerpus. 10 kinacc.- M.: [IpocBemenue, 2021.
3uB b.I'. [lunaktuueckue matepuansl. ['eomerpus. 10 knacc.- M.: I[Ipocsemienue, 2009.

3uB b.I'. [lunaktuueckue matepuainsl. ['eomerpus. 11 kmacc.- M.: I[Ipocsemienue, 2009.

3uB b. I'., Meiinep B. M. 3agaun no reomerpun. 7-11 xnaccel. - Mocksa. [Ipocsenienue.
2003.

10. A. I'nazkos, U. U. FOquna, B. @. Byry3os ['eomerpus: Pabouas rerpanp. 10 kiacc:
nocobwue s yqammuxcst 001meo0pa3oBaTenbHbIX yapexaeauil. - M.: [Ipocsemnienue, 2010.

10. A. T'nazkos, U. U. FOquna, B. ®@. byry3os ['eomerpus: Pabouas Tetpaap. 11 kiacc:
rocobue JIs yqammxcs o0meo0pa3oBaTenbHbIX yupexaeHui. - M.: [Ipocsemenne, 2019

3uB b.I'. JIlunaktuueckue marepuaisl. ['eomerpus. 11 kmacc.- M.: [Ipoceemienue, 2021.

3uB b. I'., Meiiniep B. M. 3anauu no reomerpun. 7-11 knaccel. - Mocksa. [Ipocsenienue.
2019.

10. A. I'mazkos, U. . FOnuna, B. ®@. byry3oB ['eomerpus: Pabouas terpaap. 10 xiacc:
nocobue s ydammuxcst 001meo0pa3oBaTeabHbIX yapexaeHuil. - M.: [Ipocsemnienue, 2019.

10. A. I'nmazkos, U. U. FOnuna, B. ®. byry3os ['eomerpus: Pabouas TeTpanp. 11 kiace:
rmocobwue s ydammxcs o0meo0pa3oBaTenbHbIX yupexaeHui. - M.: [Ipocsemenue, 2019
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