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HHOACHUTEJIbHASA 3AIINCKA

Pabouas nporpamma yueOHoro Kypca «I'eomerpus» 6a30Boro ypoBHs ais ooyuaronmxcs 10 —11 kmaccos
pa3paborana Ha ocHoBe DenepaabHOrO TOCYAAPCTBEHHOTO 00pa30BATEIbHOIO CTaHAApTa CPEIHEro OOIIero
oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUH, NPEABSIBIAEMBIX K MaTeMaTHYECKOMY
00pa3oBaHMIO, W TPAJULUI pOCCUIiCKOTO oOpa3oBaHMs. Peamm3anms mporpaMmbl 00ecTieYHMBaeT OBIIAZCHUE
KITIOYEBBIMH KOMITETCHLIMSIMHU, COCTABJISIOIIMMU OCHOBY JJISi CAMOPA3BUTHUSA U HEMPEPHIBHOIO 00pa30BaHUS,
[EJIOCTHOCTH OOIIEKYJIBTYPHOTO, TMYHOCTHOTO Y TIO3HABATEIILHOTO Pa3BUTHS TMUYHOCTH 00YJaIOLIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4yeOHOro Kypca IeOMETpUMM Ha YPOBHE CpeAHEro oouero oOpa3oBaHUs O0YyCIOBIEHA
IIPAKTUYECKOM 3HAUYMMOCTBIO METAIIPEIMETHBIX M IPEAMETHBIX pe3yJbTaTOB OOY4YEeHUs TIE€OMETPUM B
HANpaBJICHUU JMYHOCTHOTO DPAa3BUTUSA OOydaromuxcs, (GpopMHUpOBaHUS (DYHKIMOHAIBHOW MaTeMaTHUECKOU
IPaMOTHOCTH, U3y4EHHsI APYTUX y4eOHBIX TUCIUIUIMH. Pa3BuTHEe Yy 00y4aronmxcs MpaBUIIbHBIX MTPEICTABICHHH
O CYIIHOCTH M IPOHMCXOXAECHUU TI'EOMETPUYECKUX aOCTPAaKLUMH, COOTHOIIEHHWH PEAJbHOIO M HJIEAIBHOIO,
XapakTepe OTpaXXeHHUs MaTeMaTHUYeCKOW HAayKOH SIBJIEHUH M MPOLECCOB PEAbHOTO MUPA, MECTE€ T€OMETPUU B
CHCTEME HAayK W POJIM MAaTEeMaTHYEeCKOTO MOACITUPOBAHMS B HAYYHOM ITO3HAHHMU U B MPAKTHUKE CIIOCOOCTBYET
(bOpMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUAIIMXCS, a TAK)KE€ KA4YeCTB MBINIJICHUS, HEOOXOAMMBIX IS
ajlanTalluy B COBPEMEHHOM OOIIECTBE.

I'eomerpus siBiIsieTCsl OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CpeIHEro o0Iero oopa3oBaHus, Tak Kak
o0ecrieynBaeT BO3MOXKHOCTh HM3YUEHHsI KaK ITUCHMIUIMH E€CTECTBEHHO-HAYYHOW HANpPaBICHHOCTH, TaK H
T'YMAaHUTAPHOM.

Jlornueckoe MblIeHHE, (POpMUpYyEMOe ITPU U3YUECHUH 00yJarOIMMUCS HOHATUIHHBIX OCHOB T€OMETPUHU U
IIOCTPOCHUH LIETIOYKHU JIOTMYECKUX YTBEP)KJICHHUH B XO/€ pelIeHHs] TeOMETPUUECKUX 3a/1a4, YMEHUE BbIIBUraTh
¥ OIIPOBEPraTh TMIIOTE3bI HETTOCPEICTBEHHO HCIIONB3YIOTCS MIPH PELICHUH 33/1a4 €CTECTBEHHO-HAyYHOTO MK,
B YACTHOCTH M3 Kypca (PU3HUKH.

YMeHne OpUeHTUPOBAThCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCeX 001aCTAX JESITEIbHOCTH
yenoBeka. OpHeHTaIs 4eIoBeKa BO BPEMEHHM M IMPOCTPAHCTBE — HEOOXOJIUMOE YCIOBHE €T0 COLUAILHOTO
ObITHA, (hopMa OTpaKEHHSI OKPYKAIOIIETO MHUPA, YCIOBUE YCIIEITHOTO MO3HAHUS U aKTUBHOTO MTPeoOpa3oBaHus
nerctButenbHOCTH. OmnepupoBaHUe MPOCTPAHCTBEHHBIMU O0pa3aMu OOBEIUHSET pa3Hble BUIbI y4eOHOW U
TPYAOBOM JIEATEIBHOCTH, SIBJISETCS OAHUM U3 MPO(eCcCHOHANBHO BaKHBIX Ka4eCTB, IOITOMY aKTyasbHa 3a/aya
(dopmHpoBaHUs Y 00yUYaIOIIMXCsl IPOCTPAHCTBEHHOI'O MBIIIUIEHHUS KaK Pa3HOBUIHOCTH 0OPa3HOIO MBIIUIEHUS —
CYIIECTBEHHOTO KOMITOHEHTA B IMOATOTOBKE K MPAKTHYECKON AEATEIBHOCTH TI0 MHOTYM HalpaBIICHUSIM.

Ilenb ocBoeHust mnporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM YypOBHE OOY4YEHHS —
o0meo0pa3oBaTesibHOE W OOIIEKYJIBTYpHOE pa3BUTHE OOYyYaloIUXcs depe3 oOecredeHne BO3MOXKHOCTU
NpUOOPETEHUsT U MCIIOJIb30BAaHUS CHCTEMATHYECKMX T'€OMETPHUYECKUX 3HAHUN W JEHCTBHM, crnenuduyHbIX
T€OMETPHH, BO3MOXXHOCTH YCIIEIIHOTO IMPOOJDKEHHSI 00pa3oBaHUsI MO CIENUATBHOCTSM, HE CBS3aHHBIM C
MPUKIIAJHBIM UCTIOIH30BAaHUEM T€OMETPHH.

[Tporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE Ipe/lHa3HaueHa Uil 00y4aroluxcs CpeHel IKOJbI, He
UCTIBITHIBABIIMX 3HAYMTEIBHBIX 3aTPyJHEHUH Ha YpOBHE OCHOBHOIO o0miero odpasoBanus. Takum oOpazom,
oOyuaroluecss Ha 0a30BOM YypOBHE JOJDKHBI OCBOMUTH OOIIME MaTeMaTUYeCKUE YMEHMsI, CBSI3aHHBIE CO
crenuguKoil reoMeTpun U HeoOXOJUMBbIE JJIsl KU3HU B COBPEMEHHOM obmiecTBe. Kpome 3TOro, OHM HMEIOT
BO3MOYKHOCTh M3Y4YHThb T€OMETpHI0 Ooyiee TiIyOOKO, €CliM B JajbHEHIIeM BO3HUKHET HEOOXOJUMOCTh B
reOMETPHUECKUX 3HAHUSAX B IPOPECCUOHATBHOM NeATETbHOCTH.

JIOCTH)KEHHE 1€ OCBOCHHUS IPOrpaMMbl 00ECHEUMBACTCS PEIIEHHEM COOTBETCTBYIOIIMX 3ajady.
[IpuoputeTHBIME 331a4aMi OCBOeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBIstOTCSA:

e (dopMupoBaHHE MpenCTaBICHUS O TEOMETPUHM KaK YaCTH MHUPOBOW KyJIbTYyphl M OCO3HaHHE €&

B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;



e (opmMupoBaHUE NPEICTABICHHUS O MHOTOIPaHHHMKAX M TejJaxX BpalleHHUs KaK O BaKHEHIIHUX
MaTEMaTHYECKUX MOJENAX, MO3BOJISIONIMX ONMCHIBaTh U MU3y4aTh pa3HbIE SIBICHUS OKPY)KArOIIEro
MUDA;

e (opmMupoBaHUE YMEHHSI paclO3HABATh HA YepTEkKaxX, MOJIEISIX U B PEabHOM MUpPE MHOTOTPAaHHUKHU U
TeJa BpalleHHUS,

e OBJIAZICHHWE METOJIaMH PEIICHUS 3a/1a4 Ha TIOCTPOCHUS Ha N300pakeHUSIX MPOCTPAHCTBEHHBIX (QUTYD;

e (opMupoBaHHE YMEHHUS OTIEPHPOBATH OCHOBHBIMH MOHATUAMU O MHOTOTPAHHUKAX M TEJIaX BpPAIICHUS
U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIQJICHHE AJITOPUTMaMHU pEIIEHUS OCHOBHBIX THUIIOB 3ajad; (OPMUPOBAHUE YMEHHUS MPOBOJUTH
HECJIOXKHBIE JIOKA3aTEJIbHBIE PACCYKIEHUS B XOJI€ PELICHUS CTEPEOMETPUUYECKUX 3ahad U 3a1ad C
IIPAKTUYECKUM COZECpKAHUEM;

e Ppa3BUTHE HWHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEM 00ydYaroIuxcsi, I03HAaBATEIbHON
aKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUHN, KpUTUYHOCTU MBIIUICHHUS;

e (dopmupoBanue (yHKIMOHATBHONW TPAMOTHOCTH, PEIEBAHTHOW T€OMETPHU: yYMEHHE paclo3HaBaTh
IIPOSIBJIEHUSI T€OMETPUUECKUX IIOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B PEAJbHBIX KU3HEHHBIX
CUTyallusiX U TMpPU H3YYCHUH JPYTUX Y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (popMynupoBaTh X Ha SI3bIKE TEOMETPUU U CO3/1aBaTh F€OMETPUUYECKUE MOJIENH,
IIPUMEHSTh OCBOEHHBIM N€OMETPUUECKUM anmapaT JUisl pelIeHUs] TPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad,
UHTEPIPETUPOBATH U OLICHUBATh I1OJYYEHHbIE PE3YJIbTATHI.

OTinuuTeNnbHON 0COOCHHOCTHIO POrPAMMBI SBIIETCS BKIIOUEHHE B KypC CTEPEOMETPHH B Haudaje ero
W3Y4EHHUS 3aJa4, pellaeMbIX Ha YPOBHE MHTYUTHBHOTO MO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHU30BaHHAs
paboTa HaJl HUIMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTAMYJIAPYET
MIPOTEKaHWE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JaIbHEUILIEMY U3YUEHHIO IIPEIMETA.

[Ipenmnourenue oTAAETCA HATTSAHO-KOHCTPYKTUBHOMY METOy OOYUEHHS, TO €CTh TEOPETHUECKHUE 3HAHUS
HUMEIOT B CBOEI OCHOBE UyBCTBEHHOCTh IIPEIMETHO-IIPAKTHUECKOH JIeATENbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX
MPEJICTABICHUM Yy ydYallluXcsi B Kypce CTePEeOMETpPHHM MPOBOAMTCA 3a CYET pelIeHUs 3a/iad Ha CO3JaHHe
IIPOCTPAHCTBEHHBIX O0pa30B M 3ajad Ha ONEPHPOBAHWE MPOCTPAHCTBEHHBIMU oOpasamu. Co3maHue oOpasa
MIPOBOAMTCS C OMOPON HA HAIJISIAHOCTh, @ OIIEPUPOBAHKE 00pa30M — B YCIOBUSAX OTBJICYEHUS OT HArJISAHOCTH,
MBICJIEHHOTO U3MEHEHMSI €0 UCXOJHOTO CONEPIKAHMUS.

OcHoBHBIE cozepkaTenabHble IMHUM Kypca «I'eomerpun» B 10—11 knaccax: «MHororpanHukmn», «lIpsmbie
U TJIOCKOCTHU B MPOCTpaHCTBeY, «Tena BpaeHus», «BekTopsl u KoopnHaThl B mpocTpaHcTBe». DopMupoBaHue
JIOTUYECKUX YMEHHMM pacmpelensieTcss He TOJIBKO M0 COJAEpPKaTeNIbHBIM JIMHUAM, HO M 1O rojaM o0y4yeHus Ha
YPOBHE CpeAHEro 00I11ero oopa3oBaHMmsl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM OCBOCHMsS paboueit
MIPOrpaMMBbl, paclpeneiaéHHbIM M0 rojaM 00Yy4YeHHs, CTPYKTYpUPOBAHO TakKUM OOpa3oM, 4TOObI OBJIAJICHHE
F€OMETPUYECKUMHU MOHSATHSIMH M HaBBIKAMU OCYIIECTBIISJIOCH IOCIIEOBATEIbHO M TMOCTYNAaTelIbHO, C
COOJIFOJICHMEM TPUHIMIIA TPEEMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHMSA BKIIOYAJINCh B OOIIYI0 CHCTEMY
reOMETPHUECKUX MPECTABICHUN 00yUatoMXCsl, pacupss U yriayouss e€, o0pa3ys IpOYHbIE MHOKECTBEHHBIE
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuyenue reomerpuu orBoautcs 2 yaca B Heaento B 10 kinacce u 1 yac B Hepenmto B 11 kiacce, Bcero 3a
nBa roaa ooydenus - 102 yueOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE TIOHATHS CcTepeoMeTpuH. Touka, TpsiMas, IUJIOCKOCTh, NpPOCTpaHCTBO. I[loHsATHE 00
aKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxkeHue INpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, IapajuICIbHBIE WU
CKpeluBaromuecs npsamsele. [lapaieabHOCTh NPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: NapajuIeIbHbIE IIPSIMbIE
B IIPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX NPAMBIX; NAPAUIEIBHOCTh INPAMONM M IUIOCKOCTH. YTIBI C
COHAIIPABJIICHHBIMM CTOPOHAMHM; YroJl MEXAY MNPsSMBIMM B IpocTpaHCTBE. IlapamnenpHOCTh IUIOCKOCTEM:
napaJiesibHbIe TUIOCKOCTH; CBOMCTBA MapaJlIeNbHBIX MIockocTel. [IpocTeiinine mpocTpaHcTBEHHBIE (PUTYPHI Ha
IUIOCKOCTH: TETPAdAP, KyO, mapajuiesienue l; TOCTPOSHUE CEUCHUH.

IlepneHIUKYIAPHOCTh NPSAMOM M IUIOCKOCTH: NEPIEHIUKYISAPHBIE NPSAMbIE B IIPOCTPAHCTBE, INPSMBIC
[apaJuIeJIbHbIE U INEPIECHANUKYISIPHBIE K IUIOCKOCTH, IPHU3HAK IEPHEHIUKYISIPHOCTH INPSAMOM M IINIOCKOCTH,
Teopema O NPAMOY NEPIEHANKYIIIPHON INIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YIOJI MEXKAY IIPSIMOM U IIJIOCKOCTBIO;
JBYTPAHHBIN YIoJl, IMHEWHBIN YroJl ABYTPaHHOro yriia. IlepnenauKkysisip 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKHU 10
IUIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 MJIOCKOCTH, MPOEKLUs (PUIyphbl Ha IUIOCKOCTh. llepneHuKyaspHOCTb
IUIOCKOCTEH: MPU3HAK MEPIEHANKYISIPHOCTH IBYX IIIIOCKOCTER. Teopema o TpEX neprneHauKyspax.

MHOrorpaHHUKHU

[lonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE DJJIEMEHTHI MHOIOTPAHHUKA, BBIIYKJIBIE M  HEBBIITYKJIbIE
MHOIOTpaHHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipumsma: N-yronpHas mnpusma; TpaHM M OCHOBAHMS IIPU3MBI;
npsiMasi ¥ HaKJIOHHAas IpU3Mbl; OOKOBas M IOJHAs MOBEPXHOCTh NMpu3Mbl. [lapamienenunen, npsMOyroyibHbIH
napauiesienunes u ero cBorcTra. [lupamMuaa: N-yroipHast mupamMuja, TpaHd U OCHOBaHHE MTUPAMUIbBI; OOKOBas
U TOJHasl MOBEPXHOCTb NMUPAMMU/IBI; MIpaBWIbHAA U yCEUEHHAs NUpaMuja. DJIEMEHTbl MPU3Mbl U MUPAMUJIBI.
[IpaBuiIbHBIE MHOTOTPaHHMKH: IOHATHE IPABWJIBHOIO MHOIOTPaHHMKA; NPaBWJIbHAS IpHU3Ma U IpaBUIIbHAS
NUpaMU/Ia; IPaBUIIbHAS TPEYTOJIbHAS UpaMKIa U IPaBUIIbHBIN TeTpasap; KyO. IlpeacraBienne o npaBUIbHBIX
MHOTOTpaHHHUKAX: OKTa’dap, NO0AEKa’3Ip U ukocadap. CedyeHus Npu3Mbl U TUPAMUIBL.

CumMeTpusi B IMPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPAMOH, IJIOCKOCTU. OJIEMEHTHI
CUMMETPHUH B NIUpaMUIax, apajuieJenumneaax, NpaBUIbHbBIX MHOTOTPaHHUKAX.

Beruuciienue 31eMEeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHany, yrisl. [lnomass 60KOBOM MOBEPXHOCTH U
MIOJTHOM TOBEPXHOCTH MpPSIMOM MPHU3MBI, IUIONIA/b OCHOBAaHMH, TeopeMa O OOKOBOHM MOBEPXHOCTU MPSMOMN
npusMsbl. [lnomanps OOKOBOW MOBEPXHOCTH W NMOBEPXHOCTH NPABWIBHOM NMHUpaMHUAbI, TEOpEMa O IUIOIIAIN
yceu€HHoM nupamuabl. [lonsTue 06 06béme. OObEM MUpPaMHIbI, TPU3MBI.

ITonoGHble Tema B mpocTpaHcTBe. COOTHOLIEHHS MEXIy IJIOUIAJIMU TOBEpXHOCTEeH, 0oO0bEMamu
MOJIOOHBIX TE.

11 KIIACC

Tena Bpamenus

[MuinHapuyeckas MOBEPXHOCTb, 00pa3yIOIIMe IMJIMHAPHUECKOW MOBEPXHOCTH, OCh IMIIMHIAPHUYECKON
noBepxHocTU. L{uanHap: ocHOBaHUs M OOKOBasi MOBEPXHOCTH, 00pa3yIolias U OCh; MJIOMIa (b O0OKOBOH 1 MOIHOM
MTOBEPXHOCTH.

Konnueckasi moBepxHOCTh, OOpa3ylonue KOHHUYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA KOHHYECKOU
noBepxHocTU. KoHyc: ocHOBaHUE U BeplIMHA, 00pa3yrolias U OCh; IUIOIAAb OOKOBOM M MOJIHON MOBEPXHOCTH.
Yceu€HHbIM KOHYC: 00pa3ylolire 1 BHICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMaMeTp; IO MOBEPXHOCTU cdepbl. B3anmHoe pacnonoxxenue chepsl
Y TJIOCKOCTH; KacaTeabHas TIIOCKOCTh K cdepe; TUIoaab chepsl.

N300pakeHue Tes BpallleHUs Ha MII0CKOCTH. Pa3BEpTka umHApa U KOHYyca.

KomOuHanmu Ten BpalleHUs 1 MHOTOTPaHHHUKOB. MHOTOTpaHHUK, ONHCaHHBIN OKoyo cdepsl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK, UJIN TEJIO BPAILIEHHUS.

[Tonstue o0 o6béMe. OcHOBHBIE cBOcTBa 00bEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBLHOTO
napajiesienunesa u cineacTeus u3 He€. O0bEM nuanHapa, konyca. O0BEM mapa u miomaab chepsl.



ITonoGHble Tema B mpocTpaHcTBe. COOTHOLIEHMS MEXIY IUIOMIAJIMH IOBEPXHOCTEH, 00BEMaMu
MOJTOOHBIX TE.

Ceuenus nuMHIpa (MapajjiesIbHO U NEPIEHIUKYISIPHO OCH), CEUEHHUs KOHYca (TapajieIbHOE OCHOBAHMIO
U IIPOXOJIAIIIEEe Yepe3 BEPILNHY), CEYEHUs 1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B npoctpaHcTBe. ClI0KEHHE U BBIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha
yucio. Pa3noxkenue BekTopa mo TpEM HEKOMIUIaHApHBIM BekTopaMm. lIpaBuiio napamienenunena. Pemenue
3ajay, CBA3aHHBIX C IIPUMEHEHHMEM INpaBW ACUCTBUI ¢ BekTopamu. lIpsmMoyronpHas cuctemMa KOOpIMHAT B
npoctpancTtBe. Koopaunatel BekTopa. Ilpocreiimme 3amzauu B KOOpIMHATax. YTOJ MEXAY BEKTOpaMH.
CkansipHOE IIPOM3BEJIEHUE BEKTOPOB. BbluMcieHue yrimoB MexAy HpsIMbIMU M IIockocTsMU. KoopanHaTHO-
BEKTOPHBIN METOJ] IPY PELIEHUH F€OMETPUUECKUX 3a/1au.

IIVTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3ybTaThl OCBOEHUS IPOrpaMMBbl yueOHOTo rpeaMera «MareMaTHKa» XapaKTepUu3yOTCs:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO I'PAXKIAHCKON MO3UIMU 00YUarOIIEerocss Kak aKTUBHOI'O M OTBETCTBEHHOI'O 4JI€HA
poccuiickoro oOIecTBa, MPeICTaBIEHUEM O MaTeMaTHMYeCKHUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBJIEHHUH, HpOLELyp TIpakIaHCKoro oOmiecTtBa (BBIOOPBI, OHNPOCHl W 1p.), YMEHHEM
B3alMO/ICIICTBOBATD C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSMU U HaA3HAUECHUEM.

IIaTpuoTnyeckoe BocIMTaAHHE:

Cc(OPMHUPOBAHHOCTBIO POCCUICKOMN I'PakJaHCKON MIEHTUYHOCTH, YBAXKEHHUS K MPOLUIOMY U HACTOSILEMY
pOCCHIICKOI MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCUHCKUX MAaTEMaTHUKOB U POCCUMCKOM
MaTeMaTHYeCKOW IIKOJIbI, K HCIOJB30BAHUIO STHX IOCTIDKEHHH B JIPYTMX HayKaX, TEXHOJOTHX, cdepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHMEM JIyXOBHBIX IIEHHOCTEH poccuiickoro Hapoaa; c(HOpPMUPOBAHHOCTbIO HPABCTBEHHOTO
CO3HAHMsI, STUYECKOIO IOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHHEM JIOCTHKEHUN HaykKu U
JeSITEIbHOCTHIO YIEHOTI0; OCO3HAHMEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOrO Oy IyIIEro.

JCTeTHYEeCKOe BOCIIUTaHHue:

ACTETUYECKHUM OTHOIIEHUEM K MHUPY, BKII0Yas 3CTETHKY MaTeMaTUYeCKHX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/la4, pEIIeHUN, pACCYKIEHUH; BOCHPUHMYHMBOCTHIO K MaTEeMaTHMYECKUM acleKTaM pa3jM4YHbIX BHJIOB
HCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

C()OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTHYeCKUe 3HAaHUS B MHTEpecax 3/J0pOBOIO U
Oe3omacHoro oOpas3a JKHW3HM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBbIO (370pOBO€ MHUTAaHHE,
cOanaHCUpPOBAaHHBIA PEXUM 3aHATHM M OTAbIXa, pEryispHas (Qu3nyeckas aKTUBHOCTH); (PU3NYECKOTO
COBEPILLIECHCTBOBAHMUSI, IPU 3aHATHSIX CIIOPTUBHO-030POBUTEIBHOMN 1€ATEIbHOCTBIO.

TpynoBoe Bocnnuranue:

TFOTOBHOCTBIO K TpPYAY, OCO3HAHHMEM ILIEHHOCTH TPYIOJIOOUS; HHTEPECOM K pas3Iu4HbIM cdepam
npodeccnoHanbHOM N1eATEeNbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPUIIOKEHUSMHU, YMEHHEM COBEpIIATh
OCO3HaHHBIN BEIOOP Oyaymiei npodeccuu u pealn3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbl; TOTOBHOCTBIO U
CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO Ha MPOTSDKEHHMHM BCEM JKHU3HU;
TFOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEHICHUH MPAKTUUYECKHUX 3a7]a4 MaTeMaTHYeCKONW HAaIIPaBJIE€HHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHUe:

Cc(OPMHUPOBAHHOCTHIO JKOJOTUYECKOM KyJIbTYphl, TOHUMAHHEM BIHUSHHS COLHATIBHO-IKOHOMHUYECKUX
IPOIIECCOB HA COCTOSIHME NPUPOAHOM U COLMAIbHOM Cpeabl, OCO3HAaHHEM TIJI00aJIbHOTO XapakTepa
HKOJIOTMUECKUX TMpoOJieM; OpUEeHTallel Ha MpUMEHEHHEe MaTeMaTHMYeCKMX 3HaHUM JJis pelleHus 3aaad B



o0JacTi OKpyXaromie cpefpl, IIaHUPOBAHUS TOCTYNKOB M OLEHKM HMX BO3MOXXHBIX IOCIEICTBUN Jis
OKpY>KarollEeu Cpeibl.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTHI0 MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHON MPAKTUKU, MOHUMAaHUEM MaTEeMaTHYeCKOW Hayku Kak cdepbl 4eIOBEYECKON NesTENIbHOCTH,
JTanoB eé Pa3BUTHA MW 3HAYMMOCTU [JII PA3BUTUA LUBUIIM3AIMU; OBJAJACHUCM SA3BIKOM MAaTCMATUKU U
MaTeMaTHUYECKOM Ky.]IBTypOfI KakKk CpCACTBOM IIO3HAHHA MHUpA;, TOTOBHOCTBIO OCYIICCTBJISATHL IIPOCKTHYIO U
UCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble  pe3ylbTaThl  OCBOGHHS — NpOrpaMMmbl  ydeOHoro mpeamera  «MareMaTHKa
XapaKTepU3yIOTCsl OBJAJCHUEM YHHUBEPCAJIbHBIMU HO3HAGAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUSHbIMU OeUCMEUIMU.

1) Yuueepcanvnovie nosnasamenvusle oeticmsus, odecneuusaiom Gopmuposanue 6a306bix KOZHUMUGHBIX
npoyeccog o06yuarowuxcs (0céoeHue Memooo8 NOZHAHUSL OKPYICAOue20 Mupda, HpUMeHeHUue J02UYECKUX,
UCCIe008aMeNbCKUX Onepayull, yMeHuti pabomams ¢ uHgopmayuet).

Ba3zoBblie oruyeckue aeiicrBus:

e BBIBIATh M XapaKTEPH30BaTh CYIICCTBEHHBbIC IMPU3HAKM MATeMAaTUYECKUX OOBEKTOB, MOHSTUH,
OTHOIICHUH MEXAY MOHATHAMH; (OPMYJIHUPOBATh OIpEAeTCHHUs] TOHATUN; YCTaHABIIMBATH
CYIIECTBEHHBIN MpHU3HAK KiaccH(UKAWU, OCHOBAHWSA ISl OOOOIIEHWS W CpaBHEHUS, KPUTECPHH
IIPOBOJMMOI0 aHAJIN3a;

e BOCIPHUHHUMATb, HOPMYIHPOBATH U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIC U OTPULIATEIILHBIE,
€IMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIC,

e BBUIBJIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M NPOTHBOpEYHsS B (haKkTaxX, MAHHBIX,
HAOJIOACHUAX M YTBEPKICHUSX; IMpe/ylaraTb KPUTEPUH JJIsl BBIABICHHS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIA;

e  JIeJaTh BBIBOJIBI C UCIIOJIB30BAHNEM 3aKOHOB JIOTUKHU, ACTYKTUBHBIX U UHIYKTHUBHBIX YMO3aKIIOUCHHH,
YMO3aKIFOUEHU I 110 aHAJIOTUU;

e TIPOBOJUTH CaMOCTOSITEIBHO JIOKA3aTelIbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUHM (TpsMble U OT
IIPOTUBHOI'0), BBICTPAWBATh apryMEHTALUIO, IPUBOJUTH MIPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBOIbI;

e BBIOUpATH cIIOCOO perieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB PEILLIEHUS, BBIOUPATh
HauboJee MOAXOAAIIUN C YIETOM CAMOCTOATEIbHO BbIICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbCKue 1eHCTBHA:

e HCHOJB30BATh BOMPOCHI KaK MCCIIEJOBATEIbCKUNA MHCTPYMEHT MO3HAHUS; (POPMYIHPOBATH BONPOCHI,
¢ukcupyomue MNpoTUBOpPEUne, MpoOIeMy, YCTaHABIMBAaTh HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULINIO0, MHEHHE;

e TIPOBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, MCCIENOBAHUE II0 YCTAHOBJICHUIO
0CcOOEHHOCTEM MaTeMaTH4eCKOro OObEKTa, SIBIEHUS, MPOLECcCa, BBISBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMHU, SIBJICHUSIMHU, TIPOLIECCAMH;

e  CaMOCTOATEIbHO (opMynHpoBaTh OOOOLIEHUS U BBIBOJABI 10 pe3yjabTaTaM MPOBEAEHHOIO
HAOJIOCHNs, HCCIEOBAaHUS, OIICHMBATh JIOCTOBEPHOCTHh IOJIYYEHHBIX pPE3YJIbTAaTOB, BBIBOJIOB H
0000I1IeHMI;

e MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIBUTATh IPENOJI0KEHNUS O €0 Pa3BUTHU
B HOBBIX yCJIOBHSIX.

Padora ¢ undopmanmeii:

e BBUBJIATH JAePUUUTH HHPOPMALIUHU, JaHHBIX, HEOOXOAUMBIX JJISi OTBETA HAa BOIPOC M JUIS PEILCHHS
3a/1a4y;

e BBIOMpPATh MHPOPMAIUIO U3 MCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIU3UPOBATh, CUCTEMATHU3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIMIO PA3TUYHBIX BUJIOB U ()OPM NPEICTaBICHUS;



CTPYKTYpUpPOBaTh HH(POPMAIUIO, MPEACTaBIATH €€ B pa3NUYHBIX (GopMax, HWLIIOCTPUPOBATh
rpapuyuecKy;
OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO CAMOCTOSATENEHO CHOPMYITUPOBAHHBIM KPUTECPHUSIM.

2) Vuueepcanvuvie KOMMYHUKAmMUHble OeClicmeus, 00ecnedusarom coopmMuposaHHOCmb COYUALIbHBIX
HABBIKOB 00YUAIOWUXCHL.
Oomenmne:

BOCIIPUHUMATH U (HOPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSAMH U LIEISIMUA OOIICHUS; SICHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS
10 XOy PEIICHUS 3a]a4i, KOMMEHTHUPOBATh NIOJyYE€HHbIN PE3YJIbTAT;

B X071 OOCYXKIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOI TEMBbI, MPOOIEMBI, perIaeMoi
3a/lauM, BBICKA3bIBATh MJIEH, HALICJICHHBIE HA IOMCK PEILEHUsS; CONOCTABIATh CBOM CYXKICHHS C
CYXKJCHUSIMH JIPYTUX YYacCTHHMKOB JMajora, OOHApyXHBaTh pa3M4yhe M CXOJACTBO MO3UIUI; B
KOPPEKTHOI opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEICTABIATh  PE3YyNbTAaThbl  pPELIEHMs]  3aJauyd, OSKCIEpPUMEHTa, MHCCIIEIOBaHUS, IPOEKTa;
CaMOCTOSITENILHO BBIOMpaTh (hOpMaT BBICTYIUIEHHUS C YYETOM 3a/ad NMPE3EHTALUU M OCOOCHHOCTEH
ayJIuTOPHH.

CoTpyannuecTBo:

MMOHMMATh W UCIOJH30BaTh MPEUMYIECTBA KOMAHIHON M WHIMBUAYAIBHONH PaOOTHI MPU PEIICHUH
y4eOHBIX 3aJla4y; NPHHUMATh I[eJh COBMECTHOH JCSITEIBbHOCTH, IUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOHM pabOThI, pactpeesisiTh BUIbI pabOT, JOTOBapUBATHCsI, 00CYkIATh MPOIECC U PE3yIbTAT
paboThl; 06001IaTh MHEHHUS HECKOJIBKHX JIFOJICH;

y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (0OCYXJACHHS, OOMEH MHEHHH, «MO3TOBBIC ITYPMBDY U
WHBIC); BBIOJHATH CBOKD YacTh Pa0OTHI U KOOPIWHUPOBATH CBOW JICHCTBHUS C JIPYTHUMH WICHAMHU
KOMaH/IbI; OLIECHMUBATh KAUECTBO CBOETO BKJIAJIa B OOIIUH MIPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vhusepcanvuvie pecynamuenvle oeticmsus, 06ecneuusaron Gopmuposane CmviCioeblx YCmMaH08oK u
HCUBHEHHBIX HABLIKOG TUYHOCTIUL.
Camoopranuzanusi:

COCTABJIATH IJIaH, AITOPUTM PELICHHUs 3aauil, BEIOUPATh CIIOCO0 peIIeHus ¢ y4ETOM UMEIOLINXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUN
¢ yuéToM HOBOM MH(OpMAIIH.

CaMOKOHTPOJIb:

BJIJIETh HABbIKAMHU [103HABATEIbHOM peQIIEKCMM KaK OCO3HAHMS COBEPIIAEMBIX JEUCTBUH U
MBICIMTEIBHBIX MPOLIECCOB, UX PE3YNbTATOB; BIAJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yibTaTa peleHrs MaTeMaTUIEeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYThH IIPH PEIICHUM 337a4H, BHOCUTh KOPPEKTHBBI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JaHHBIX, HANWJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBUE pe3ylbTaTa LEIHM U YCIOBHUSM, OOBSICHATH MPUUYMHBI JTOCTHKEHUS WIH
HEJOCTHKEHHSI PE3YJbTAaTOB JEATENbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OLIEHKY NPUOOpPETEHHOMY
OTIBITY.

MNPEAMETHBIE PE3YJBbTATHBI

10 KJIACC
OnepupoBath NOHATHAMU: TOUKA, IPsAMas, INIOCKOCTb.



[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIIEJCTBUS M3 HUX TPU PEIICHUN T€OMETPUICCKUX 3a/1a4.
OnepupoBarh MOHATHAME: MAPALIECITHHOCTE U MEPICHAUKYIISIPHOCTD MPSMBIX U TNIOCKOCTEH.
KrnaccuduiupoBars B3aMMHOE pacrofiosKeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBarh MOHSATUSMHU: ABYTPAHHBIM YTOJI, TpPaHH IBYTPaHHOTO yria, peOpo ABYTPaHHOTO YIJia;
JMHEWHBINA yroJl IBYTPAHHOTO YIJIa; TPaJyCHAs Mepa JABYTPAHHOTO yTIJa.

OnepupoBarh MOHSATUSMU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIbIA MHOTOTPAaHHUK, JJIEMEHTBI
MHOTOTpaHHUKA, MPABUIHHBIA MHOTOTPAHHHK.

Pacrnio3HaBaTh OCHOBHBIC BH/IbI MHOTOTPAHHUKOB (ITUpaMU/Ia; PU3Ma, TPSIMOYTOJIbHBIN ITapajuIeICHIIe],
Ky0).

KnaccudunupoBar MHOTOTPAaHHHWKH, BBIOMpAas OCHOBaHWS IS Kiaccu(uKanmuu (BBIMTYKIBIE |
HEBBIMYKIIBIC ~ MHOTOIPAHHUKH, TPAaBWJIbHBIE MHOTOTPAHHUKW; TPSIMbIE M  HAKJIOHHBIC IPU3MBEI,
napajuieIICUIIe b ).

OnepupoBaTh MOHATUSIMH: CEKYIAs INIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB.

OOBSCHATH MPUHIIMITBI TIOCTPOSHUS CEUCHUH, HCIIOJIB3YsI METOJT CIICIOB.

Ctpouth ceueHUs MHOTOTPAHHHKOB METOJIOM CJICJIOB, BBIMOJHATH (BBIHOCHBIC) TIOCKHE YEPTEKU W3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3aaun Ha HaXOXJICHUE TE€OMETPHUCCKUX BEJIMYUH MO O0pasliaM WM ajiTOPUTMaM, MPUMCHSIS
W3BECTHBIC AHAIMTUYCCKUE METOJBI MPHU PEIICHUU CTAHIAPTHBIX MAaTEMAaTHYCCKUX 3aJad Ha BBIYHCIICHHE
pPacCTOSTHUN MKy ABYMSI TOYKaMH, OT TOYKH JIO TIPSIMOK, OT TOYKH JI0 TFIOCKOCTH, MEXTY CKPEIUBAIOITUMUCS
MPSIMBIMH.

Pemrate 3aaun Ha HaXOXJICHUE TCOMETPHUYCCKUX BEJIMYHMH 10 OOpaslaM WIM ajJroOpuTMaM, MPUMEHssS
W3BECTHBIC AHATMTUYCCKHE METO/IBI IIPU PEIICHUH CTAHJAPTHBIX MAaTEMATHYECKHUX 3aJ1a4 Ha BBIYMCIICHHUE YTJIOB
MEXTY CKPEIIMBAIOIIMMHUCS TPSIMBIMU, MEXKIY MPSIMOW M IUIOCKOCTHIO, MEXKIY IUIOCKOCTSMU, IBYTPAHHBIX
yIJIOB.

Bbrauciiate 00bEMBI U IIIONIAIN MOBEPXHOCTE MHOTOTPAHHUKOB (IIPHU3Ma, MUPaMUIa) C IPUMEHEHHEM
(bopMyIT; BEIYUCIIATH COOTHOIICHHUS MEXKTy TUIOMIAISIMU MIOBEPXHOCTEH, 00bEMAaMU 1MOT00HBIX MHOTOTPaHHUKOB.

OnepupoBarh MOHATHUSIMH: CAMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh M INIOCKOCTh CHMMETPHH; IICHTP, OCh
1 TUTOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekartsb, mpeoOpa3oBbIBATH U HHTEPIPETUPOBATH HHPOPMAIIHIO O IPOCTPAHCTBEHHBIX TEOMETPHUECKUX
¢burypax, IpeJaCTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

[IpumensITh TeoMmeTpudeckne (AKTBI IS PEIMICHUS CTEPEOMETPHUYCCKUX 3aJad, MPEAIoIararnix
HECKOJIBKO IIaroB PeIIeHHUs, €CITM YCIIOBUS TPUMEHEHUS 33JIaHbl B IBHOH (opMme.

[IpuMeHsTh MpocTelIe MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI MpHU
pEIIeHNN CTEPEOMETPUIECKIX 3a/1ad.

[IpuBOIUTE TPUMEpPHI MAaTEMAaTHYCCKUX 3aKOHOMEPHOCTEH B TMPUPOJE U IKHU3HHU, PACIO3HABATH
MPOSIBIICHUE 3aKOHOB '€OMETPHH B HCKYCCTBE.

[IpuMeHsTh TONyYEHHBIE 3HAHUS HA TPAKTHKE: aHAIM3UPOBATh pEATbHbIE CUTyallUd M MPUMEHSTH
U3YYCHHBIE TIOHSTHUS B TIPOLIECCE TOWCKA pEIIEHUS MaTeMaTH4ecKH CQOpMYITUPOBAHHON MPOOIEeMBI,
MOJICTTUPOBATh pEANbHBIE CHTYallMM Ha SI3bIKE TE€OMETPUH, HCCIICIOBaTh ITOCTPOCHHBIE MOJCIH C
WCIIOJIb30BAHNEM T'€OMETPUYECKHUX TOHSATHH M TEOpeM, armapaTa aireOpbl; peliaTh MpaKTHYeCKUe 3a/1add,
CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIIUYUH.

11 KJIACC
OnepupoBaTh NOHATHIMU: IWIMHIPUYECKAs TOBEPXHOCTh, 00pazyroliue HUIMHIPUIECKON TOBEPXHOCTH;
UWIMHIP; KOHUYECKass MOBEPXHOCTh, 0Opasyroliie KOHHYECKOW TIOBEPXHOCTH, KOHYC; cdepuueckas
MTOBEPXHOCTb.
Pacrnio3HaBath Tena BpameHus (LIUIMHAP, KOHYC, cdepa u map).



OOBACHATDH CITOCOOBI TTOJIYICHHSI TEJT BpAIICHUS.

KnaccuguupoBats B3auMHOE pacnookeHne Ceprl U MITOCKOCTH.

OnepupoBarh MOHATUSMH: IIAPOBON CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CETMEHTA; IIapOBOMl CIIOH,
OCHOBAHHE IAPOBOTO CJIOS, BRICOTA IIAPOBOTO CIIOST; IIAPOBOM CEKTOP.

Bbrauciiate 00bEMBI M TUIOMIAAM TTOBEPXHOCTEH TeNl BpAIICHUS, TEOMETPHUECKUX TEll C MPUMEHEHUEM
dbopmyL.

OnepupoBarh MOHATUSAMH: MHOTOTPAHHUK, BIUCAHHBIA B cepy M OMHMCAaHHBIA OKOJIO cdepsl; cdepa,
BITMCAaHHAsl B MHOTOT'PAaHHUK WJIH TEJIO BPAILCHHUS.

BBIUUCIIATE COOTHOMIEHHSI MEXKTY TUTOIIASIME ITOBEPXHOCTEH U 00bEMaMHU MOTOOHBIX TEJ.

N306paxkaTh u3yyaembie GUTYpPHI OT PYKH U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY,
CHH3Y; CTPOUTH CCUCHHUS TEJl BPAIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATH ¥ IPE0OPa30BhIBATH HH(OPMAIIHIO O IPOCTPAHCTBEHHBIX TEOMETPHUECKUX
¢burypax, IpeAcTaBICHHYIO Ha YepTekax 1 PUCYHKaX.

OmnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE IEHCTBUSL CIOXKEHUST BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXKCHHS BEKTOpa Ha YHCIIO,
OOBSICHAThH, KAKUMH CBOMCTBAMH OHH 00J1aJ1aI0T.

[TpuMeHSTH MpaBUIIO TApaILICIICITUIIC A,

OmnepupoBaTh NOHATHIMHU: I€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MKy BEKTOPAMHU, CKAISIPHOE IPOU3BEACHUE BEKTOPOB, KOJUTHHEAPHBIE
Y KOMILJIAHAPHBIE BEKTOPBI.

HaxomuTe cymMMy BEKTOPOB M IPOM3BEICHHE BEKTOpAa HA YHMCIIO, YIOJ MEXKIY BEKTOpaMH, CKaIsIPHOE
MIPOU3BEACHNE, PACKIIAABIBATh BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPaBHEHHEM B JICKApTOBOW CHCTEME KOOpPANHAT.

[TpumensaTh reomerpudeckue (GakThl Ui PEHICHHS CTEPEOMETPUYECKHX 3a/ad, MPEAIoararonmx
HECKOJIbKO IIaroB PEIICHMs, €CIIN YCIOBUS IIPUMCHEHUS 3a/IaHbl B SIBHOU (hopMe.

Pemrats npocreiimme reoMeTpudeckre 3a1aqi Ha IPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO METO/Ia.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTHYECKHUX OTHOIIEHWA W HAXOXKICHHE T'€OMETPHUYECKHX
BEIMYMH MO oOpa3laM WIM alropuTtMaM, HpPUMEHsSS M3BECTHBIE METOJAbl IMpPH pPELIeHUH CTaHIapTHBIX
MaTeMaTHYeCKUX 3a/ad.

[TpuMeHsATh TpOCTEWINEe MPOTrpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI IIPH
PEIICHIH CTEPEOMETPUIECKHX 3a/1ad.

[TpuBoANTH TpHUMEpPbl MaTEMaTHYECKHMX 3aKOHOMEPHOCTEH B NPUPOAE U HKHU3HHM, paclo3HaBaThb
MIPOSIBJIICHUE 3aKOHOB '€OMETPUHU B HCKYCCTBE.

[TpuMeHsATh TONMYYCHHBIC 3HAHHWS HA TPAKTHKE: aHAIM3WPOBATh pEaJbHBIC CHUTYyallUd W TPUMEHSTH
W3yYeHHBIE TIOHATHS B TIpoIlecce TIOMCKAa pEIICHHS MaTeMaTH4ecKd Cc(hopMyITupoBaHHON TpOOIEMEI,
MOJICJIMPOBaTh peajbHbIE CHUTyallUM Ha s3bIKe€ TE€OMETPHUM, MHCCIE0BaTh IOCTPOEHHBIE MOJEIU C
HCMOJIb30BAHUEM T'€OMETPHUECKUX MOHATHHA M TeopeM, ammapara aiareOpbl; peliath NpakTHYeCKUe 3ajaud,
CBSI3aHHBIE C HAXOXK/ICHHEM T€OMETPHUECKUX BEITMYHH.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
e KonuyecTBo yacos DJIEKTPOHHbBIE
n/-n HaumeHoBaHue pa3iesioB U TeM Kontpoas  Ilpaktu (undposbie)
NporpamMmmbl Bcero mbie yecKue o0pa3oBaTejibHbIE
padoThI padoThI pecypcsl
bubnunorexa LIOK
! Baenenue B crepeomeTpHio 10 https://m.eds00.ru/1c209e37
II .
, | Domosenmoomem e[ B morera 10K
P y p https://m.eds00.ru/1c209e37
TTIOCKOCTEH
3 [lepneHqUKyYISIPHOCTD MPSAMBIX U 12 bubnmoreka [JOK
IUIOCKOCTEM https://m.edsoo.ru/1c209e37
4 VYrubl MeXAy NPSMBIMU U 10 1 bubnuoreka [JOK
IUIOCKOCTSIMH https://m.edsoo0.ru/1c209e37
bubnuoreka [IOK
S Muororpantmic 1 1 https://m.edsoo.ru/1c209e37
. bubnunoreka LIOK
6 OOLEMBI MHOTOrPaHHHKOB 9 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHUsl, paCCTOSIHUSA U 4 1 bubnunoreka LIOK
YIJIbI https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
ITPOI'PAMME
11 KJIACC
KounuecTBo yacos DJIEeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0B U TeM K II (wnpposnie)
/i ﬁ OI; - Beero Oﬁl{Tpo.HbHLIe pﬁaKaneCKne 06pazoBaTebHbIe
porp PaooTnI PaooTbI pecypeb
bu6mmoreka [JOK
1 Tena spamenis 12 https://m.edso0.ru/1c209e37
N bu6mmorexa [IOK

2 ObmEmb TeN 5 1 https://m.edsoo.ru/1c209e37
B

3 K(f(l)( TOEII;IaI;H B 10 1 bubmoreka [JOK

P https://m.edso0.ru/1c209e37
MIPOCTPAHCTBE
[ToBTOpEHME,

4 000011IcHNE, 7 1 bu6mmoreka [JOK
cucTeMaTHu3alusl https://m.edsoo.ru/1c209e37
3HAHHUH

OBIIEE KOJIMYECTBO 34 3 0
YACOB I10 ITPOIT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne T
n/n eMa ypoxa Hara bubaunorexa HOK
U3YyYCHHUS
OcCHOBHBIE OHATHS CTEPEOMETPHUH: TOUKA, MPsMas,

1 IJIOCKOCTh, MpocTpaHcTBoO. [IpaBuna nzoOpaxxeHnus Ha bubnmoreka [JOK
PUCYHKAX: U300paeHHUsI IJIOCKOCTEH, MapaieIbHbIX https://m.edsoo.ru/aecc77cd
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

2 [TonsTHs: nepecekarouecs MIOCKOCTH, IepeceKarouecs bubnmoreka [JOK
psiMas U MJIOCKOCTh https://m.edsoo.ru/2d8a9c99
[TonsTUs: nepecekaronuecs MIOCKOCTH, MEPECEKAOITUECS bubnmoreka [JOK

3 :
psiMas U MI0CKOCTh https://m.edsoo.ru/db685e73

4 3HAKOMCTBO C MHOTOT'PaHHUKAMH, U300paKCHHE bubnmnoreka HOK
MHOTOI'PAHHUKOB Ha PUCYHKAX, HA MPOEKIIMOHHBIX YepTEkKaAX https://m.edsoo.ru/a63959%d

5 HauanpHbie cBeieHns 0 KyOe M TUpaMuJIe, UX pa3BEPTKU U bubnuorexa [{OK
Mozenu. CedeHus MHOTOTPaHHUKOB https://m.edso0o.ru/b30dff38

6 HauanbHbie cBenenus o Kyoe U mupamuie, ux pa3BEPTKU U bubnnorexa [JOK
Mozenu. CedeHns MHOTOTPaHHUKOB https://m.edsoo.ru/3d8ffd32

7 [TonsiTHe 06 aKCHOMAaTUYECKOM TOCTPOCHUU CTEPEOMETPHUU: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX https://m.edsoo.ru/Occ5c4fe

8 [TonsiTHe 06 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPHU: bubnnorexa [JOK
AKCUOMBI CTEPECOMETPHUU U CIEJCTBUS U3 HUX https://m.edso00.ru/239c8ch4

9 [TonsiTHe 06 aKCHOMAaTUYECKOM TOCTPOCHUHU CTEPEOMETPHUU: bubnnorexa [JOK
AKCHOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX https://m.eds00.ru/65c6b106

10 [TonsiTHe 06 aKCHOMAaTUYECKOM TOCTPOCHUHU CTEPEOMETPHUU: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPHUU U CIEIACTBUS U3 HUX https://m.edso0.ru/258fc245
B3anMHoe pacmnonoxkeHne npsMbIx B TPOCTPAHCTBE:

11 ne eceKa}op uecs, na aJ'IJIeJ'E:HBIe u Cer IEBaIO uecs bubmmorexa LIOK

P B - 11ap pett B https://m.edsoo.ru/1a2520f6
psIMbIC
[TapannenbHOCTh NPSIMBIX U IUIOCKOCTEN B MPOCTPAHCTBE:
12 na paJ'IJ'IeJ'ILHLIe 1} ;111341)16 B [IPOCTPAHCTBE; Na paJIJ'ISJ'ILHOCTL bubmmorexa LIOK
P P pocTp > 11ap https://m.edso0.ru/93ad36b3
TPEX MPSIMBIX

13 [TapaniensHOCTh PSIMBIX U TIJIOCKOCTEH B POCTPAHCTRBE: bubnmnorexa [JOK
[TapajuienbHOCTh IPSIMOU U INIOCKOCTH https://m.edsoo.ru/ee1d19b9

14 VYTIbl ¢ COHANpaBI€HHBIMU CTOPOHAMU bubmuorexa [IOK

p p https://m.edso00.ru/9f4071b9
15 Vroa Mexay NPSAMBIMH B IIPOCTPAHCTBE bubmoreika HOK
y 1p poctp https://m.edso00.ru/fe733862

16 VYroa Mexay mpsSMbIMHU B IPOCTPAHCTBE bubmnorexa [JOK
Ay Tp poctp https://m.eds00.ru/2935a9a0

17 [TapannenbHOCTh IIOCKOCTEN: MapasuiebHbIE TIIOCKOCTH bubmorexa [IOK
P - 11ap https://m.edsoo.ru/2e18f255

18 CaolicTBa mapajuieNIbHbIX IOCKOCTEMN bubnmorexa LIOK
P https://m.edso0.ru/e504d656

19 [Ipocreiinme npocTpaHCTBEHHBIE PUTYPHI HA MIIOCKOCTH: bu6muoreka [IOK

TeTpa’ap, Ky0, mapasuiesenure https://m.edsoo.ru/4a28dc02
. but6mmoreka [IOK

20 Hocrpoenne ceuernit https://m.edsoo.ru/1d434d0f
21 [Toctpoenue ceuennii bubmaorexa LIOK

https://m.edsoo.ru/ec26fe5d
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29 Kontponbnas padota mo teme "[IpsiMbie 1 TIIIOCKOCTH B bubnmoreka [JOK
npoctpaHcTie. [lapamienbHOCTh NPSIMBIX U MIIIOCKOCTEN" https://m.edso0o.ru/9a0a9e56
IlepneHUKYISAPHOCTD NPSMOM U INIOCKOCTH: bu6nuorexa [IOK

23 .

MEePIECHANKYIISIPHBIE PSIMBIE B POCTPAHCTBE https://m.edsoo.ru/b19f6a5d

24 [Ipsimble napasuienpHble U NEPIEHIUKYIISPHBIE K IVIOCKOCTH bubmorexa LIOK

https://m.edsoo.ru/0ac11c95

25 [Ipsimble napasuienpHble U NEPIEHIUKYIIIPHBIE K IUIOCKOCTH bubmorexa [IOK

https://m.eds00.ru/ba545966

26 [Ipu3Hak neprneHMKyJIIpHOCTH MPSIMON U TUIOCKOCTH bubmorexa LIOK

https://m.edsoo.ru/f85bfc46

27 IIpu3Hak nepneHMKyJIApPHOCTH MPSIMOU U TUIOCKOCTH bubmorexa [IOK

https://m.eds00.ru/79165d15

28 Teopema o npsiMoii NepHIECHIUKYISIPHOH MIIOCKOCTH bubmiorexa LIOK

https://m.eds00.ru/635¢5087

29 Teopema o npsMoii TEPIECHIUKYISPHOH IIIOCKOCTH bubmorexa LIOK

https://m.edsoo.ru/bd3745f8

30 Teopema o npsAMON NepIEHANKYIAPHON INIOCKOCTH bubsmorexa [IOK

https://m.edsoo.ru/7d18834b
[lepnieHIUKYISp M HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 10 Bbu6mmoteka [JOK

31 . .

IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 TUIOCKOCTH https://m.edsoo.ru/33c477d3

30 [lepnieHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 bubnuoreka [IOK
IJIOCKOCTH, PACCTOSIHUE OT MPSMOM 110 TJIIOCKOCTH https://m.edsoo.ru/66fefadd

33 [lepnieHIUKYISp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 10 Bbu6moteka [JOK
IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 TUIOCKOCTH https://m.edsoo.ru/a5b7b8e3

34 [lepnieHIuKyslp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 bubnuoreka [IOK
IJIOCKOCTH, PACCTOSIHUE OT MPSMOM 110 TJIOCKOCTH https://m.edsoo.ru/dbee22bc

35 VYIIIbl B IPOCTPAHCTBE: YrOad MEXKAY IIPSIMON U IUNIOCKOCTBIO bubmiorexa LIOK

' https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN YTroJl, JMHEHHBIN Yrojl ABYTPaHHOIO yIjia bubmorexa LOK

’ https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN yTroJl, JMHENHBIN Yroj ABYTPaHHOTO yIia bubmaorexa LIOK
’ https://m.edsoo.ru/c7c777ed

38 [lepnieH IUKYNSPHOCTD MJIOCKOCTEM: IPU3HAK bubmuoteka [IOK
MEPIEHIUKYIISIPHOCTU ABYX IJIOCKOCTEMN https://m.edsoo.ru/ec3e2da3

39 IlepnieH IUKYIAPHOCTD IJIOCKOCTEMN: IPU3HAK bubmmnoreka HOK
MEPIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
[lepneHIUKYNSIPHOCTD MJIOCKOCTEMN: IPU3HAK bubmuoteka [IOK

40 . .
MEPIEHIUKYIISIPHOCTU ABYX IJIOCKOCTEMN https://m.edsoo.ru/ba75dc57

41 TeopeMa 0 TpEX nepHEHAUKYIIApax bubmaorexa LIOK

https://m.edsoo.ru/e4972cdc

42 TeopeMa 0 TpEX nepHeHAUKYIIApax bubmorexa [IOK

https://m.edso0.ru/52188a7d

43 Teopema o TpEX MepreHIUKYIAPAx buGmnorexa [IOK

https://m.eds00.ru/9f246736
KonTtponsHas padora o remam "Ilepre oc
44 1} :;EIXHII/)II;;OI;KOCI‘GI;' I/IT"g[’I‘j\I/ILI Mel;I H?ﬁﬁﬁfﬁﬁ u v bubmnorexa [IOK
p " Ay TP https://m.edsoo.ru/5b971ef3
IJIOCKOCTSIMU
[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI
) bubmuorexa [IOK
45 MHOT'OTPaHHHKA, BBIITYKJIBIE M HEBBIITYKJIBIE MHOIOIPaHHUKY;

pa3BEpPTKa MHOTOTPAaHHUKA

https://m.edsoo.ru/2d24e873
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[Ipu3ma: N-yronpHas npu3Ma; TpaH! U OCHOBAHUS MTPU3MBI;

but6mmoreka [IOK

46 npsiMasi ¥ HaKJIOHHAs IPU3MBL; OOKOBas M MOJTHAS https://m.edsoo.ru/bdad63ad
MTOBEPXHOCTh MPU3MBI
47 [Tapannenenunesn, TpsIMOYTOILHBIN TapaAJIJICICIIUIICT U €T0 bubnmoreka [JOK
CBOICTBA https://m.edso0.ru/8a7be683
[Mupamuga: n-yronpHa amuja, rpa OCHOBaHUE
48 HIfI/IIE)aI\I:I/IIfI/III[[BI' 6oyKTo;I;ﬂHnﬂngﬁgarI;ﬁBe;i;oifb H;I{p;MEEH' Bubmzorexa HOK
’ N ’ https://m.edsoo.ru/fblcd0a5
MpaBWIbHAS U yCEUEHHAS TUPAMUJIA
[TpaBuIIbHBIE MHOTOTPAHHUKH: TOHSTHE MPABUIHBHOTO
MHOTOTIpaHHUKA; TpaBUJIbHAS MTPU3Ma U MIpaBUIIbHAs bubnmnoreka HOK
49 .
NnupamMua; MpaBUIbHask TPEYTroJabHAs MUpaMUIa U https://m.edso0.ru/074c8865
MIPaBWIBHBIN TeTpadIp; KyO
[Ipencrasnenue o MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTAd/IP, bu6nmoreka [IOK
50 .
JOACKASIP U UKOCAP. https://m.edsoo.ru/a0fdd5bf
CumMeTpHs B IPOCTPAHCTBE: CHMMETPHUS OTHOCUTEIIBHO
TOYKH, TIPSIMOM, IJIOCKOCTH. DJIE€MEHThl CHMMETPUH B bu6nmoreka [IOK
51 .
NnupamMuax, napajiesaenuneaax, NpaBuiIbHbIX https://m.edsoo.ru/b9e777d9
MHOTOTpaHHUKAX
59 Brruucienue 351eMeHTOB MHOTOTPaHHUKOB: pEOpa, bubnnoreka [JOK
JMAroHaJu, YIJibl https://m.edsoo.ru/6cdbecef
[Tnomaae 60KOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH
53 npah]:éﬁﬂnpmMm HJIOHIaII)[I) OCHOBaHHMI TeopeMar()) O0KOBOI bubmnorexa [IOK
T ’ https://m.eds00.ru/37d84157
MTOBEPXHOCTHU MPSAMOK TIPU3MBbI
o | o el o ot ek B 10K
PaMHIbL, TCOP i p https://m.edso0.ru/5603e30b
yCeu€HHOM MUPaMHUIbI
" " bubnunoreka LIOK
55 KontposbHas padota mo teme "MHOrorpaHHUKH https://m.eds00.ru/a95f5c04
N bubmmoteka IIOK
56 Tomsmie 06 0OnEme https://m.edsoo.ru/7ad0020b
. bu6nmorexa LIOK
57 OObEM mipami b1 https://m.eds00.ru/235171b3
N bubmmoteka IIOK
58 OOHEM mupamus! https://m.edsoo.ru/f47dfefd
. bu6nmorexa LIOK
59 OObEM mipami b1 https://m.eds00.ru/79¢10312
. bu6nmorexa LIOK
60 O6HEm mupamu! https://m.edsoo.ru/2faadc3f
N bubmmoteka IIOK
61 O6mEm npusMb: https://m.eds00.ru/79853608
. bu6nunorexa LIOK
62 OObEM mpr3MEI https://m.edsoo.ru/1e053890
. but6mmoreka [IOK
63 Ob1Em mpusMbI https://m.edso0.ru/482d3f51
" . " bubnmnorexa LIOK
64 Kontponbras padota mo teme "OO6bEMBI MHOTOTPAHHUKOB https://m.edso0.ru/28a6573¢
65 [ToBTOpenue, 0000IIEHNE CUCTEMATU3AUS 3HAHUH. bubnuoteka [IOK
[TocTpoeHne ceueHnii B MHOTOTpaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpEeHMEe, 06001IeHNE cCCTeMaTH3allvs 3HAHUH.
66 Brruucnenne paccTosHUN: MEXTY IBYMSI TOYKAMH, OT TOUKH bu6nunorexa LIOK

A0 HpﬁIMOfI, OT TOYKHU 0 INIOCKOCTHU, MCIKIY
CKpCHIMBAOIIUMHUCSA ITPAMBIMHA

https://m.edsoo.ru/f7792ba9
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67 HToroBast KOHTpOJIbHASA paboTa bubmorexa LIOK
https://m.eds00.ru/b9146bcO
[ToBTOpeHME, 06001IeHNE CHCTeMaTH3allMs 3HAHUH.

68 Brruucnenue yrioB: MEXIy CKPEIIMBAIOIIUMHUCS TPSIMBIMH, bubnmoreka [JOK
MEXy NPSMOM U IIJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB https://m.eds00.ru/56765e8b
MEX1Y MIIOCKOCTSIMHU

11 KJIACC
Ne buodimorexa HOK
Tema ypoka Aara 1

n/n U3y4eHHst

1 Cdepa u map: neHTp, paanyc, IMaMeTp; IJI0IIa b bubnmoreka [JOK
MMOBEPXHOCTHU chepbl https://m.edsoo.ru/0341bc2b

5 B3aumnoe pacrionoxenne chepsl U TUIOCKOCTH; KacaTeabHas bubnmoreka [JOK
IUTOCKOCTB K cepe; miomaab cepsl https://m.edsoo.ru/bed12a43

bubnuoreka [{OK

3 H3o00paxenue chepsl, mapa Ha mrockoctr. Ceue apa

paenie chepui, wapa ka mwiockoct. Ceucnmst wap https://m.edsoo.ru/bc15f7f2
[unuuapudeckas TOBEpXHOCTh, 00pa3yromue

4 WJIMHIPUYECKON OBEPXHOCTH, OCh HUIUHIPUYECKOU bubmmorexa [JOK
1 P P » o It P https://m.eds00.ru/6054bh8c1
MTOBEPXHOCTH

5 Hunuaap: ocHoBaHUS 1 OOKOBasi IOBEPXHOCTbh, 00pa3yroIias bubnnoreka [JOK
1 OCb; IJIOLIAAb OOKOBOMW U MOJIHON NOBEPXHOCTU https://m.eds00.ru/188f6216
N3o0paxkeHue MuIMHApPa Ha TUIOCKOCTH. Pa3BépTKa

6 winHapa. CeueHus MUIMHAPA (TIOCKOCTHIO, MapaliebHOMI bubmorexa LIOK
H Apa. H N AP - 11ap https://m.edso00.ru/016e25eb
WJIH TIEPIEHAUKYISIPHOM OCH IIHIIMHIPA)

7 Konnueckast moBepXHOCTh, 00pa3yrome KOHUYECKOn bubnuorexa [IOK
MMOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON ITOBEPXHOCTH https://m.edsoo.ru/c94ba09b
Konyc: ocHOBaHue 1 BepinHa, 00pa3yromas U OCh; M0 b bubnmnorexa [JOK

8 y y
OOKOBOM U MOJIHON MOBEPXHOCTH https://m.eds00.ru/897dd3b2

9 Y ced€HHBIN KOHYC: 00pa3yrolue U BBICOTA; OCHOBAHUS U bubmuoteka [JOK
O0KOBast MOBEPXHOCTb https://m.edsoo.ru/1468bab3
N300paxenune koHyca Ha MI0cKocTH. Pa3BépTka KoHYcCa.

10 Ceuenus koHyca (TUIOCKOCTHIO, TApaAJIJICIbHOW OCHOBAHUIO, U bubmorexa LOK

Y . P ’ https://m.edsoo.ru/Obdelbe8
TJIOCKOCTBIO, TIPOXOSINEH Yepe3 BEpIINHY)
11 KomOunamust Ten BparieHus: ¥ MHOTOTPaHHUKOB bubmorexa LOK
. patl P https://m.edsoo.ru/3cef10e5

12 MHororpaHHuK, OMMCaHHBIA 0KOJI0 cepsrl; chepa, bubnuoteka [JOK
BIMCAaHHAsl B MHOTOIPAHHUK WJIM B TEJIO BPAIICHUS https://m.eds00.ru/0b136158

bubnmnorexa LIOK

13 ITo e 00 00béme. OCHOBHBIE CBOMCTBA 0OBEMOB Te

T M HOBHPIC CBOMCTBA ODBEMOB T https://m.edso00.ru/26a03fb7
N bubnuoteka [JOK
14 O61é a, KOHyca
DEM THITHHAPA, KOHY https://m.eds00.ru/5513d87b
but6mmoreka [IOK
15 O0Be
PEM apa i IIOMaze Chepa! https://m.edsoo.ru/d189bde2
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16 [Tomo6ubIe Tena B mpocTpaHcTBe. COOTHOMIECHUS MEXKITY bubnmoreka [JOK
TUIOMIA/ISIMH TTOBEPXHOCTEH, 00bEMaMU MTOT0OHBIX TEI https://m.edsoo.ru/810cfleb
17 Kontponbras padota mo Temam "Tena BpamieHus" u bubmuoreka [IOK
"O6bemsbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE bubmmorexa [JOK
https://m.edsoo.ru/5caefclb
19 CrnosxeHue v BBIYMTAHNE BEKTOPOB bubamorexa LIOK
https://m.edso0o.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmorexa LOK
https://m.edsoo.ru/dee379eb
21 Paznosxxenue BekTopa 1o TpéM HEKOMILIAHAPHBIM BEKTOPaM. bubnmnoreka HOK
[IpaBuno nmapannenenumnena https://m.edsoo.ru/a28fd74e
99 Pemenue 3aiay, cBsi3aHHBIX C IPUMEHEHUEM TTPABUII bubnuorexa [{OK
JIEUCTBUI C BEKTOpaMHU https://m.edsoo.ru/5a827900
93 [IpsiMmoyronbHas cucTeMa KOOPJIMHAT B MMPOCTPAHCTBE. bubnmoreka [JOK
Koopaunarsl Bextopa. [Ipocreiimme 3agaun B KOOpAUHATAX https://m.edso0.ru/48db7058
24 VYron mexay BekTopamu. CKasipHOE MPOU3BEICHHE bubnnoreka [JOK
BEKTOpPOB https://m.edsoo.ru/725effc4
25 Brruncnenue yrioB Mexy NPSMBIMU U TUIOCKOCTSIMU bubmmorexa [JOK
https://m.edsoo.ru/8efbe78e
26 KoopauHaTHO-BEKTOPHBIN METO/ MIPH PELICHUN bubnnoreka [JOK
reOMETPUYECKHUX 3aj]1ay https://m.edsoo.ru/d3alfe30
97 KonTponbHas padota no teme "BekTopbl 1 KOOpAUHATHI B Bbu6mmoteka [JOK
npoctpaHctae" https://m.edso00.ru/77c22fc5
28 [ToBTOpenue, 0000MIeHNE U CUCTEMAaTH3AIHS 3HAHUH. bubmuoreka [IOK
OcHoBHbIe GUTYPHI, (PAKTHI, TEOPEMBI Kypca IIIaHUMETPUU https://m.edsoo.ru/1780ba5d
29 IToBTOpenue, 0000IIeHNE U cCUCTeMAaTH3alHs 3HaHU. bubmuoteka [IOK
OcHoBHbIE QUTYpBI, HaKThl, TEOPEMBI Kypca MJIaHUMETPUU https://m.edsoo.ru/078cd184
30 [ToBTOpEeHMEe, 00001IEHNE U crucTeMaTH3alusl 3HaHUM. 3agaun bubmmnoreka HOK
IIJIAHUMETPUU U METOJIBI UX PEIICHUS https://m.edsoo.ru/7491efe0
31 [ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AIINS 3HAHUM. 3a1aun bu6nmorexa LIOK
IJIJAHUMETPUHU U METOJIbI MX PEIICHUS https://m.edsoo.ru/4dffda97
39 [ToBTOpenue, 0000IIeHNE U cCUCTEMAaTH3alMsl 3HaHU. bubmuoteka [IOK
OcHoBHbIE QUTYpHI, GaKThl, TEOPEMBI Kypca CTEPEOMETPHH https://m.edsoo.ru/74b2ad91
bubmmnoreka HOK
33 Hrorosas konTposkKas pabota https://m.edsoi_.[ru/e024df02
34 [ToBTOpenue, 0000IIEeHNE U CUCTEMATH3AIMs 3HAHUH bubmmorexa [JOK

https://m.edsoo.ru/f465d10e
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YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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