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IHHOSACHUTEJ/IBHAS 3AIINCKA

Pabouas mporpamma ydeO6HOTO Kypca «l'eomerpusi» 6a3oBoro ypoBHs s oOydatomuxcs 10 —11
KJIacCOB pa3paboraHa Ha ocHOoBe ®DeneparbHOTO0 TOCYIAPCTBEHHOTO 00pa30oBaTEeNBHOTO CTaHAApTa
cpemHero obmero oOpa3oBaHHWSA, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEeOOBaHWH, MPEXBABISEMBIX K
MaTeMaTHYeCKOMYy OOpa30BaHMIO, W TPATUIMI POCCHIICKOTO 0OpazoBaHus. Peamm3amus mporpammel
oOecrevynBaeT OBIAJACHHUE KIFOYEBHIMU KOMITETEHITHSIMH, COCTABIISIOIIIMA OCHOBY JJISI CAMOPa3BUTHS H
HENPEpPBIBHOTO 00pa30BaHMs, IEJIOCTHOCTh OOIMIEKYIbTYPHOTO, IJIWYHOCTHOTO U TI03HABATEIHHOTO
Pa3BUTHUS INIHOCTH O00YJAFOIINXCSL.

HEJU U3YUYEHUS YYEBHOI'O KYPCA

BaxxHOCTH y4eOHOTO Kypca T€OMETpHH Ha YPOBHE CpelHero odmiero oopa3oBaHus 00ycIOBIIEHA
NPAaKTUYECKOW 3HAUYMMOCTBIO METAIPEIMETHBIX M IMPEIMETHBIX PE3YJIbTaTOB OOYyUeHHsS I'€OMETPHUU B
HampaBJICHUH  JIMYHOCTHOTO  pas3BuTHs  oOywaromuxcsi,  (opmupoBaHus  (QyHKIMOHAIHHOM
MaTeMaTHYeCKOH TPaMOTHOCTH, W3y4YCHHUS APYTHX YYEeOHBIX AMCUUIUIMH. Pa3BuTHE Yy OOyYaroUIuXxcs
NPaBUIBHBIX TIPEACTABICHUH O CYIIHOCTH W MPOHCXOXKICHHH TE€OMETPUYECKUX aOCTpaKIui,
COOTHOLIEHUM PEAIBHOTO U HJIECATIBHOI0, XapaKTepe OTPAKEHUSA MATEMATHUYECKON HAyKOH SIBIICHUN H
MPOLIECCOB  pEalbHOTO MHpPA, MeECTe TEeOMETpUM B CHCTeME€ HAayK M pOJM MaTeMaTH4YeCKOTo
MOJCIUPOBAHMSl B HAYYHOM TIO3HAHMM W B MPAKTUKE CHNOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUS YUAIIUXCS, @ TAKKE KaYeCTB MBIILICHHUS, HEOOXOAMMBIX JJISl aIaliTallii B COBPEMEHHOM
of1ecTse.

I'eomeTpus sBIsieTcs OAHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEHEro oOIero oopa3oBaHus,
TaK KaKk 00eclieunBaeT BOZMOKHOCTh M3Y4YEHUS KaK JUCIUILUTMH €CTECTBEHHO-HAYYHOW HATPaBICHHOCTH,
TaK ¥ TyMaHUTAPHOM.

Jlornyeckoe MbIIUIEHUE, (POPMHPYEMOE TNPH H3YyUYCHHH OOYYAIONIMMHUCS TOHSITUHHBIX OCHOB
T€OMETPHUU U TIOCTPOCHHH IIETIOUKH JIOTMUECKUX YTBEPXKJIEHUI B X0J1€ pEIIeHUsI TEOMETPUUYECKUX 3ajad,
YMEHHE BBIJIBUTaTh U OMPOBEpPraTh T'MIIOTE3bl HEMOCPEICTBEHHO MHCIONB3YIOTCS TMpPH PELIEHUH 3ajad
€CTEeCTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHHe OpHEeHTHPOBAThCS B IMPOCTPAHCTBE WIPAeT CYIIECTBEHHYIO POJb BO BCEX 0OJACTIX
JIeTeIbHOCTH yenoBeka. OpHeHTalus YelloBeKa BO BpEMEHH U NMPOCTPAHCTBE — HEOOXOAUMOE yCIOBHE
€ro COIMANBLHOTO OBITHS, (OpMa OTPAKEHHsI OKPYXKAIOIIETO MUPA, YCIOBUE YCIHEIIHOTO TMO3HAHUS M
aKTHBHOTO IpeoOpa3zoBaHus JeiicTBUTENbHOCTH. OmnepupoBaHHe MPOCTPAHCTBEHHBIMH 00pa3zaMu
00BbeIUHSIET pa3Hble BUABI YU€OHOU U TPYIOBOH AEATEIBLHOCTH, SIBJISETCS OJHUM M3 NMPO(ECCHOHATBHO
BO)XHBIX KAuecTB, MOSTOMY akTyalbHa 3ajada (HOPMHUPOBAaHUS Yy OOYHaIOUIMXCSl MPOCTPAHCTBEHHOTO
MBILICHUS KaK Pa3sHOBUAHOCTH OOPa3HOTO MBIIUICHUS] — CYLIECTBEHHOTO KOMIIOHEHTa B MOJATOTOBKE K
MIPAKTUYECKON JEATETLHOCTH 110 MHOTMM HAIIPABIICHUSIM.

Lenb ocBoeHusi mporpammbl yueOHoro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE OOyUEHHS —
o0mieo0pazoBaTeiabHOe M OOLIEKYJIBTYPHOE pa3BUTHE OOydaromuxcs yepe3 oOecredeHrue BO3MOKHOCTH
NpUOOPETEHHS U MCIIOJIb30BAHMUS CUCTEMAaTHYECKUX T€OMETPHUUECKUX 3HAHUN U JeHCTBUH, crienn(UIHBIX
TeOMETPHH, BO3MOXKHOCTH YCIICIIHOTO MPOAOJDKEHUSI 00pa30BaHusl 110 CIIELHAIbHOCTSIM, HE CBSI3aHHBIM C
MPUKJIAJHBIM HCIIOIb30BAHUEM T€OMETPHH.

[Iporpamma mo reomeTpur Ha 0a30BOM YpOBHE MpeJHAa3HA4YECHA A1 OOYYaIOLIMXCSl CpEeaHEH
IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHUH Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUS.
Takum oOpazom, oOyuatomuecst Ha 6a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHUS,
CBSI3aHHBIE CO CIIeU(UKON reoMeTprn U HeOOXOAUMBIE AJIS KU3HU B COBpeMEHHOM oOecTtse. Kpome
3TOT0, OHH UMEIOT BO3MOXKHOCTb M3YYUTh F€OMETPHIO OoJiee TiIyOOKO, €ciu B AajbHEWUIIEM BO3SHHUKHET
HEOOXOIUMOCTh B TEOMETPUUECKUX 3HAHHUAX B MPOPECCHOHANBHON AEATENFHOCTH.



JlocTkeHre 1ear OCBOSHHS TPOTPaMMBl 00ECIIEUnBAeTCsl PEIICHUEM COOTBETCTBYIOIIUX 3ajad.
[TpuoputeTHEIME 3aauaMi OCBOeHHUsSI Kypca «[eomeTpum» Ha 06azoBoM ypoBHe B 10—11 kmaccax
SIBJISTFOTCSI:

e (¢opMupoBaHUE MPEACTABICHUS O TEOMETPUHN KaK YacTH MUPOBOW KYJIBTYPHI M OCO3HAHHE €&

B3aMMOCBSI3U C OKPYKAOITIM MHAPOM;

e (opMUpPOBaHUE MPEJCTABICHUS O MHOTOTPAHHUKAX W TeJaX BPAILICHHS KaK O BaKHCHIIIMX
MaTEeMaTHYeCKUX MOJENAX, MO3BOJSIONINX ONKCHIBATh W W3y4aTh pa3HbBIC SBICHUS
OKPY’KarOIIEro Mupa;

e (opMUpOBaHUE YMEHHUS pACIIO3HABAaTh Ha YEPTEkKaxX, MOJACIIX WU B pPCATBHOM MUPE
MHOTOTPAHHUKH U TeJa BPaIICHUS;

e OBJAJCHHC METOJAaMHU PEIICHHS 3a7ad Ha IMOCTPOCHHS Ha M300PaKCHHUSIX MPOCTPAHCTBEHHBIX
$uryp;

e (dopMUPOBaHHE yYMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSATHSAMH O MHOTOTPaHHUKAX M Tellax
BpAIllEHUs] M UX OCHOBHBIMH CBOHCTBAMHU;

e OBJAJCHHC AQJITOPUTMaMHU pPEIICHUS OCHOBHBIX THIIOB 3a1ad; (OPMHUPOBAHHE YMEHUS
MIPOBOJIUTH HECIIOXKHBIC JOKa3aTeIbHBIE PACCYXICHUS B XOJI€ PEIICHHS CTEPEOMETPHUECKUX
3a/1a4 1 3371249 C MPaKTHIECKUM COJIEPIKaHUEM;

® Da3BUTHE WHTCIUICKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEH OOYy4aroIMXcCs, MO3HABATEIbLHON
aKTUBHOCTH, UCCIICIOBATCILCKUX YMEHUM, KpUTHYHOCTH MBIIILICHUS,

e ¢opMmupoBanue (YHKIIMOHAIBHON TPaMOTHOCTH, PENEBAaHTHOH TEOMETPHUHU: yMEHHE
pacro3HaBaTh NPOSBICHUS T'€OMETPUYECCKHX IIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
PCAIbHBIX KU3HECHHBIX CUTYAIUAX U MPH U3yYCHUH JAPYTUX YUCOHBIX MPEIMETOB, IPOSBICHHUS
3aBHCUMOCTEH M 3aKOHOMEpPHOCTEH, (hOpMYJUpPOBaTh MX Ha S3bIKE TCOMETPHU U CO3JaBaTh
TCOMETPUYCCKUE MOJICIH, NMPUMEHSATh OCBOCHHBI T€OMETPHYCSCKUH ammapar i PeLIeHHs
MPAKTUKO-OPUCHTHUPOBAHHBIX  3ajad, HWHTCPIPETUPOBATH U  OICHUBATh  IOJYYCHHBIC
pe3yIbTaTHL

OTIMYUTETLHOW 0COOCHHOCTBIO MPOrPAMMBI SIBJIIETCS BKJIFOUCHUE B KypC CTEPEOMETPHH B HaYajie
€ro M3y4yeHWs 3ajJady, pellacMbIX Ha YPOBHE HHTYUTHUBHOTO IO3HAHMS, M ONPEIACIIEHHBIM 00pa3oM
OpraHu30BaHHas padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOIO M MPOCTPAHCTBEHHOIO
MBIIUICHHUS, CTUMYJIMPYET IPOTEKAaHWE HWHTYUTHBHBIX IIPOIIECCOB, MOTHUBUPYET K JaJIbHEHIIEMY
M3YYCHHIO TIPEIMETA.

[IpennoureHue oTAAETCSA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOYYCHHS, TO €CTh TEOPETHUCCKUE
3HaHWA WMEIOT B CBOEH OCHOBE UYyBCTBEHHOCTH IPEAMETHO-TIPAKTHYECKOH nesTenpHOCTH. Pazutne
MIPOCTPAHCTBEHHBIX TPEICTABICHUN Y YUaIUXCS B Kypce CTEPEOMETPHUU MPOBOIUTCS 3a CUET pelIeHUs
3a/la4 Ha CO3/IJaHME IMPOCTPAHCTBEHHBIX O0Opa30B W 3a7ad Ha OINEPUPOBAHHE IPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue oOpasa MPOBOAMTCA C OMOPOM Ha HArJISAJHOCTh, a ONEPUPOBaHHME O0Opa3oM — B
YCIIOBUSIX OTBIICYCHHUS OT HATJISAHOCTH, MBICTICHHOTO H3MEHEHHUS €TI0 UCXOTHOTO COJICPIKaHUSI.

OcHoBHBIE coaepxaTenbHble TUHUU Kypea «I'eometpum» B 10—11 kmaccax: «MHOrorpaHHUKW,
«[IpssMble ¥ TUIOCKOCTH B TIPOCTpaHCTBe», «Tena BpamieHus», «BeKTOpbl W KOOpAWUHATHI B
pocTpaHCcTBeY. DOpMHUpPOBaHKE JIOTHYECKUX YMEHUN paclpeieiseTcs He TOJBKO MO COAepKaTeIbHBIM
JIUHUSIM, HO U TI0 TOAaM 00ydYeHUs Ha ypPOBHE CPEIHEro 00IIero 00pa3oBaHuUs.

Copnepxanre 00pa30BaHUs, COOTBETCTBYIOIEE IMPEAMETHBIM pe3yibTaTaM OCBOSHHS paboueit
MPOrpaMMBbl, PACHpPEEIEHHBIM 10 TOJaM OOYYeHHUs, CTPYKTYpPUPOBaHO TakKuM 00pa3oM, 4YTOOBI
OBJIAJICHNE TEOMETPUYCCKUMHU TMOHSATHSMH UM HABBIKAMH OCYIIECTBISUIOCH IOCIEAOBATEIBHO U
MOCTYNATEIbHO, ¢ COONIOACHUEM IPHUHIIUIA MMPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHWS BKIIIOYAINCH B
0OIIyI0 CHUCTEMY TeOMETPHUYECKUX MPEICTABICHUN OOYYarOIIUXCsl, PacIIupsisi U yrayouss e€, oopasys
MPOYHBIE MHO)KECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha uzyuenue reomerpun orBoauTcs 2 yaca B Henento B 10 kimacce u 1 yac B Hegento B 11 kiacce,
BCEro 3a JiBa rojia ooy4enus - 102 yueOHBIX vaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHSTHA cTepeoMeTpuH. Touka, mpsMasi, MIOCKOCTh, MpocTpaHcTBO. lloHsTHE 00
AKCUOMATUYECKOM IIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

B3anMHOe pacnosnoxeHue MpsMBIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECS, IapajuleibHble U
cKpeluBarwomuecs npsMele. IlapamienbHOCTs IPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MApaslIEIbHbIE
IPsIMBIE B IIPOCTPAHCTBE; NapAJIEIBHOCTh TPEX MPSIMBIX; MapaJIENbHOCTD MIPSMOM U INIOCKOCTH. YTJIBI €
COHAIPABJICHHBIMU CTOPOHAMHU; YTOJI MEXIY IPSIMBIMA B IIPOCTpaHCTBE. IlapaiiesbHOCT MIOCKOCTEH:
napajuleNbHble IUIOCKOCTH; CBOMCTBA NApajUIeNIbHBIX IUIOCKOcTed. IIpocreimme mpocTpaHCTBEHHBIE
¢GuUrypsl Ha TUIOCKOCTH: TETPadAp, KyO, mapajuieienune]; IOCTPOSHHE CCUCHHH.

IlepneHaAUKyJIApHOCTh IHPSIMOM M IUIOCKOCTH: IEPHEHAUKYJSAPHBIE IPsSMbIE B IIPOCTPAHCTBE,
IPsIMbIE NIAPAJUICNIBHBIE U MEPIEHIUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK NEPIECHAUKYJISIPHOCTH NPSIMON H
IJIOCKOCTH, T€OopeMa O MPSAMOW NEPNEHIUKYJIAPHON MIIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJl MEXKAY
IPSIMOM M IUIOCKOCTBIO; JBYI'PAHHBIM yrOJ, JIMHEHHBIM YroJl ABYTpaHHOro yria. lleprneHnukymnsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKU IO IJIOCKOCTH, PAacCTOSIHUE OT IMPSAMOM 10 IJIOCKOCTH, IPOEKIIMS
¢urypsl Ha TUIOCKOCTH. llepneHOUKYISPHOCTh IJIOCKOCTEH: NPH3HAK TEPICHAMKYISIPHOCTH JBYX
mockocteld. Teopema o TpEX NeprneHIuKyJapax.

MHororpaHHuK#n

[loHsiTHE MHOTOrpaHHHKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAaHHUKA, BBIMIYKJBIE M HEBBITYKJIbIE
MHOT'OI'PaHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrojapHas npu3Ma; rpaHd U OCHOBAHUSI IPU3MBIL;
mpsiMasi W HAKJIOHHAas TPU3MBL, OOKOBas M TIOJNHAsS TIOBEPXHOCTHh TMpw3Mbl. [lapamnenenumern,
NpSIMOYTOJIbHBIN Iapajulenenune] W ero cBodctBa. [lupamupa: N-yronbHas nupamuaa, CPaHU U
OCHOBaHUE MHUPaMHUJIBL, OOKOBas U MOJTHAS MOBEPXHOCTH MUPAMHUIBI; IPABUIIbHAS M YCeUEHHAs ITHpaMUIa.
DJIeMEHTHI NPU3MBbI U upamubl. [IpaBuibHbIE MHOTOIPaHHUKY: HOHATHE PABUIBHOTO MHOTOTPaHHUKA;
MpaBWiIbHAsl NpU3Ma W MpaBWIbHAS NMUPAMHUAA; MpPaBUIbHAsS TPEYToJIbHAsI NUpPaMUIA U MpPaBUIIbHBIM
teTpadap; kyO. llpencraBieHne o TpaBUIIBHBIX MHOTOTPAHHHKAX: OKTAadJp, JMOJEKa’aAp W HKOCadIp.
CeueHus NPU3MbI U TUPAMUIBL.

CummeTpus B MIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOU, MJIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B MUPAMUIAX, TApaICICIUIEAAX, TPABUIbHBIX MHOIOTPAHHUKAX.

BrlunicnieHne >M€MEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHamu, yriuel. [lmomaas OokxoBoi
MMOBEPXHOCTH ¥ TIOJHON TOBEPXHOCTH MPSMOW IMPHU3MBI, IUIONIA]h OCHOBAHHIA, TeopeMa O OOKOBOM
MOBEPXHOCTH TPAMOM npu3Mbl. [lmomans OOKOBOW IMOBEPXHOCTH W TMOBEPXHOCTH MPABUIBHOMN
NUpaMHJIBI, TEOpeMa O Iuloumanu yceu€éHHoW mnupamuibl. Ilonsitue 06 o6véme. OOBEM mNHUpamMHIBL,
IIPU3MBL.

[lonoGHble Tena B mpocTpaHcTBe. COOTHOLICHUS! MEXKIY IUIOUIAJsIMH MOBEPXHOCTEH, 00bEMaMu
NOJOOHBIX TeTl.

11 KJIACC

Tesa Bpanenus

Hunmmaapuueckass — TOBEPXHOCTh,  00pa3ylomue  IHIUHIPUYECKOH  TOBEPXHOCTH,  OCh
HWIAHIAPUYCCKON MOBEPXHOCTH. IIMIIMHADP: OCHOBaHUS W OOKOBas MOBEPXHOCTh, 00pa3yrolias U OCh;
TUTOIIATh OOKOBOW M TMOJTHOM MOBEPXHOCTH.

KoHunueckasi MOBEpXHOCTh, 00pa3yoIIne KOHUYSCKOW OBEPXHOCTH, OCh M BEPIINHA KOHUYECKOU
moBepxHOCTH. KoHycC: OCHOBaHWE W BepIIWHA, OOpa3yrolmasi W OCh; IUIOMAAh OOKOBOH W ITOTHOU
MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIonie U BBICOTA; OCHOBAHHS U OOKOBAs TIOBEPXHOCTD.



Cdepa u mwap: nentp, paguyc, AMaMeTp; IUIOMIaab MOBepXHOCTH chepbl. B3anMHoe pacrnionoxeHune
cdepsl U MII0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; MIomanb chepsl.

N300paxkeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEépTka HUIMHIPA U KOHYCA.

KomOuHanmu Ten BpamjeHMss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIA OKOJO CQepsl;
cdepa, BIMcaHHasi B MHOTOIPaHHUK, WJIH TEJIO BPAILCHUSI.

[Tonsite 06 o0béMe. OcHOBHBIE CBOMCTBa 00BEMOB Tesl. Teopema 00 00BEME MPSIMOYTOIBHOTO
napaienenumnena u cineactus u3 He€. O0bEM nunuHapa, konyca. O0bEM mapa u Iomans cepsl.

[TonoGuele Tena B mpocTpaHcTBe. COOTHOMICHUS] MEXAY IUIOMIAASIMU MOBEPXHOCTEH, 00bEMaMu
MMOJOOHBIX TEIL.

Ceuenust munuHIpa (MapajulebHO W MEPHEHIUKYISIPHO OCH), CeUeHHs KoHyca (TapaJulenbHoe
OCHOBAHHIO 1 MPOXOJISIIIEe Yepe3 BepIINHY), CEUeHHs [Iapa.

BeKTOpbI H KOOPANHATHI B IPOCTPAHCTBE

Bekrop Ha miockocT M B mpocTpaHcTBe. ClOKeHHE M BBIYMTAHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4Hclo. Pa3nokeHue BekTOopa 1O TpEM HEKOMIUIAHApHBIM BekTopam. [IpaBuio
napamienenurena. PemieHne 3ajad, CBS3aHHBIX C HPUMEHEHHEM TMpaBHJ JAEHCTBUH C BEKTOpPaMHU.
[IpsmoyronpHas cuctema KoopAauHat B mpoctpaHcTBe. Koopaunatel BekTopa. IIpocteiimme 3amaun B
KoopauHaTax. Yroj Mexay Bekropamu. CKaJsipHOE pOU3BeJIeHE BEKTOPOB. BrIunciieHe yriioB Mexmy
NPSMBIMHU | TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METO/ NIPU PEIIEHNH TeOMETPUIECKUX 3aad.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIudHOCTHBIE  pe3yNbTaThl OCBOCHHSI IMPOTpaMMbI  ydeOHOro mpeameTa «MaremaTHkay
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOW TO3HMIMK OOYYAOIIErocsi Kak aKTHUBHOTO U OTBETCTBEHHOTO
YJicHa POCCHUICKOrO OOINECTBa, MPEACTABICHHEM O MAaTEMAaTHYECKUX OCHOBaxX (HYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBICHUM, MPOIEIYP IPaxJTaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH U TIp.), YMCHUEM
B3aMMO/ICHCTBOBATh C CONMAIBHBIMU HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIMSIMU U Ha3HAUCHUCM.

IIarpuoTHyeckoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTBIO POCCUHCKOW TpaKJAHCKOH HWACHTHYHOCTH, YBXKCHHS K MPOILIOMY H
HACTOAIIEMY POCCHHCKOM MaTeMaTHKH, UEHHOCTHBIM OTHOIIEHHWEM K JIOCTUKEHUSIM POCCUHCKHUX
MAaTeMaTUKOB U POCCUICKONW MaTEMAaTUYECKOM IIKOJIbI, K MUCIOJIb30BAHUIO 3TUX JAOCTHXKEHUN B IPYTHX
HayKax, TeXHOJIOTHSX, chepax SIKOHOMHUKH.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHUEM JIYXOBHBIX IICHHOCTEH POCCHICKOro Hapoaa; c(hOpMHPOBAaHHOCTHIO HPABCTBEHHOIO
CO3HaHUs, 3TUYECKOrO TMOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAyKd U
JICATEIIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOSCHUE YCTOHYHMBOTO OYAyILEro.

IcTeTHYECKOE BOCIIMTAHNE:

ACTETUYECKUM OTHOLUEHUEM K MHpPY, BKIIOYas 3CTETHKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, peIIeHUH, pacCyXIeHUI; BOCIPHUAIMYUBOCTEIO K MaTeMaTHYEeCKHM acleKTam
Pa3IUYHBIX BUAOB HCKYCCTBA.

dusnveckoe BOCIUTAHHE:

c(hOpMHPOBaHHOCTHIO YMEHUS MPUMEHSTh MaTeMaTH4eCKHe 3HAaHUS B WHTEpPEcax 3J0pPOBOTO U
Oe3omacHOro 00pasza XU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0pPOBBIO (30pPOBOE NHUTAHUE,
cOaTaHCHPOBAHHBIN PEXUM 3aHATHA W OT/ABIXA, peryispHas (Qu3ndeckas aKTUBHOCTB); (PU3UIECKOTO
COBEPILIEHCTBOBAHMUS, [P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN NESITEIBbHOCTBIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTHIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOWS; WHTEPECOM K pa3iinyHbIM cdepam
po(heCCHOHANBHON [IEATETFHOCTH, CBS3aHHBIM C MAaTEeMaTHKOW M €€ TMPIIOKEHUSIMH, YMEHUEM
COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymiel mpodeccHr W pealn30BBIBATH COOCTBEHHBIE >XU3HEHHBIE
TUTAaHBI; TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MNPOTSKEHUH BCEW KU3HU; TOTOBHOCTBIO K AKTHUBHOMY YYAaCTHIO B DPEIICHUM MPAaKTUYECKUX 3a7ad
MaTeMaTU4YeCKON HaNpaBIE€HHOCTH.

IKoJI0rHYecKOe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO  DKOJIOTMYECKOW  KYJIbTYPbl, IOHUMAaHHEM BJIWSHHS  COIMAJILHO-
SKOHOMHYECKHX MPOIIECCOB HA COCTOSHUE MPUPOJHON U COLMAIBHON CpPEIbl, OCO3HAHUEM TJI00ATBHOTO
xXapakTepa 3KOJOTHYEeCKHX Npo0JieM; OpHUEHTAlMeH Ha NPUMEHEHHE MaTeMaTHYeCKMX 3HaHUH JUIs
pelleHus 3a1a4 B 00JIaCTH OKPYIKAIOIIeH Cpejibl, IJIAHUPOBAHUS IMOCTYIIKOB U OIEHKH UX BO3MOXKHBIX
MOCJIEJICTBUM JIJIs1 OKPY>KAIOIEeH cpeibl.

I{eHHOCTH HAYYHOTO MO3HAHUSA:

c(hopMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI
HAayKd M OONIECTBEHHOW NPAKTHUKH, NMOHMMAaHHEM MAaTEMaTUYECKON HaykW Kak CQepbl YeTOBEUECKOMA
JIeSITENIbHOCTH, 3TAllOB €€ Pa3BUTHS W 3HAYMMOCTH JUISl Pa3BUTHUSl LUMBUJIN3ALMH; OBJIAJEHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOW KyJIbTYpOd KaKk CpEJACTBOM TMO3HAHUS MHpaA;, TOTOBHOCTHIO
OCYIIIECTBJISATh MPOEKTHYIO U UCCIIEA0BATEILCKYIO AEATEILHOCTh MHIUBUIYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATbBI



MeTaHpeHMCTHHe pE3yJabTaThl OCBOCHHA MNPOTpPpaMMbI yqe6Hor 0 mnIpeameTa «Maremartuka»
XAPAKTCPU3YIOTCA OBJIAACHHUCM YHHUBCPCAJIbHBIMHU RO3HABANE/IbHbIMU 06110}11614}1/1/1”, YHUBEPCANTIbHbIMU
KOMMYHUKAMUBHbIMU deﬁcmeu}mu, YHUBEPCAIbHbIMU pecYIANMUBHbIMU oelicmeusimu.

1)

Yuueepcanvnvlie nosnasamenwvhvle Oeticmeus, obecneuugarom @opmuposanue 0a306bix

KOZHUMUBHBIX  HPOYECcco8 00y yYarwuxcs (0cgoeHue Memooo8 NOZHAHUAL —OKpYicaioujezo mupa;
NpUMEHeHUe T02UHeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).
ba3oBble Joruyeckue aeiicTBus:

BBISBIISITH U XapaKTEPH30BaTh CYLIECTBEHHbBIC IPU3HAKY MAaTEMAaTHUECKUX OOBEKTOB, IOHATHH,
OTHOLIEHUH MEXAy MOHATUAMY; (OPMYyIHpPOBAaTh ONpPENENCHUs MOHATHH; yCTaHABIMBATH
CYLIECTBEHHBIN IPU3HAK KIacCU(PHUKALNU, OCHOBAHUS U1l 0000IIEHNS U CPAaBHEHHUS, KPUTEPUH
IPOBOAMMOTO aHAIN3a,;

BOCIIPUHUMATh, (OPMYIMPOBaTh M NPeoOpa3OBBIBATh CYXKAEHHUS: YTBEPIAUTENbHBIE H
OTpHLIATENbHbIE, EANHUYHBIC, YACTHBIE U OOILHUE; YCIOBHBIC;

BBIABJIAT MATEMAaTUYCCKUE 3aKOHOMCPHOCTH, B3aMMOCBA3UM W MNPOTUBOPECUHHA B (baKTaX,
JaHHBIX, HAOMIOACHUSX M YTBEP)KACHUAX; NpeajgaraTb KPUTEPUM Ml BBIIBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

ACJIaTb BbIBOALI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOUEHHUH, YMO3aKIIOUeHHUH 10 aHAJIOTHH;

IPOBOJMUTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKIEHHH (MpsIMble M OT
MPOTUBHOIO), BBICTpAaWBaTh AapryMEHTAIMI0, IPHUBOAMTH TPUMEPHI U KOHTPIPHUMEPHL;
000CHOBBIBaTh COOCTBEHHBIC CYXICHHUS U BHIBOJIBI;

BEIOHMpATh CIIOCOO perieHust yueOHOo#l 3amauu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpaTh HanOoJIee MOAXOAAIINHN ¢ YYETOM CaMOCTOSITEIBHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble ncciiegoBaTejibCKUe JeHCTBHS:

MCIIONIb30BaTh BOIPOCHI KaK HCCIIEIOBATENbCKUI HWHCTPYMEHT ITO3HAHUS; (OPMYIHPOBATH
BOITPOCHI, (PUKCHUPYIOIIHE NPOTHBOpPEYHE, MPOOJIEeMy, YCTAaHABIMBATh HCKOMOE W JaHHOE,
(bOpMHUPOBATH TUIIOTE3Y, APIyMEHTHPOBATH CBOIO TIO3HIIHI0, MHEHHE;

HpOBOI[I/ITB CaAMOCTOATCIIBHO CHHaHHpOBaHHBIﬁ 3KCHepI/IMeHT, HUCCIICAOBAHUC 10
YCTAHOBJIEHHIO OCOOEHHOCTEW MAaTEMaTHUYECKOr0 OOBEKTA, SBJACHHS, MPOIECCA, BBISBICHHIO
3aBHCHUMOCTEH MKy O0bEKTaMU, SIBICHUSIMHU, ITPOIIECCAMU;

CaMOCTOATEIBHO (POPMYITUPOBATH OOOOMICHUSI W BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJTIOIEHNSI, UCCIIEI0BAHIS, OIIEHNBATH JOCTOBEPHOCTD MOIYUYEHHBIX PE3YIILTATOB, BHIBOJIOB
1 00001IEHHNIA;

MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTAThH MPEIMOI0KECHUSI O €ro
pa3BI/ITI/II/I B HOBBIX YCHOBI/ISIX.

Pa6ora ¢ undopmanueii:

2)

BBIABIIATH Ae)UIMTH MHQOpMAIMU, JaHHBIX, HEOOXOAWMBIX AJISi OTBETa Ha BOMPOC U JUIA
pEILIECHNUs 334a4H;

BbIOMpaTh ~ MHQOpMAIMIO W3  HCTOYHHKOB  Pa3IMYHBIX  THIIOB,  aHAIW3UPOBATh,
CHUCTEMAaTH3UPOBaThb M HWHTEPIPETUPOBATh HHPOPMALUIO PAa3IMYHBIX BHAOB U  (GOpM
MIPEJICTaBICHNUS;

CTPYKTYpUPOBaTh WHPOPMAIHIO, MPEJCTABIATE € B pazinyHbIX (hopMmax, WILUTIOCTPUPOBATH
rpaduyecky;

OLIEHUBATh HaJI&KHOCTh MH(POPMALIUH 110 CAMOCTOSTENILHO C(HOPMYTHUPOBAHHBIM KPUTEPHSIM.
Vnueepcanvnvie KOMMyHUKamug@nwle Oelicmeus, obecneuugaiom copmMuposaHHOCHb

COYUANBHBIX HABLIKOG OOYUAIOWUXCH.
OO01enue:



BOCIIPUHMMATh M (DOPMYJIMPOBATh CYXKICHHS B COOTBETCTBHM C YCIOBHAMH M LETISIMH
OOLIeHHs; SICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHHsS IO XOJAy pEUICHHs 3a/Jaud, KOMMEHTHPOBATh MOJyYECHHBIN
pe3yJbTar;

B XoJe OOCYXICHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMbI, MPOOJICMBI,
periaeMoii 3a/1a4u, BHICKa3bIBaTh WCH, HAICJICHHBIC HA TIOMCK PELICHHs; COMOCTABISITH CBOU
CYXKACHHS C CY)KACHUSIMU APYTHX YYaCTHHKOB JIHajiora, 0OHapy»XHUBaTh Pa3Inyhe U CXOACTBO
HO3HLIMI; B KOPPEKTHOM (hopme GopMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAKCHHS;
NPEACTABIATh PE3yJabTaThl pEIICHHs 3aJadyd, OKCICPUMEHTA, WCCICIOBAHUS, IIPOCKTa;
CaMOCTOSITEJIBHO BBIOMpaTh (OpPMAT BBICTYIUICHUSI C Y4YETOM 3aJad MPE3CHTAMH H
0c0oOeHHOCTEH ayAUTOPHH.

CoTpyanunyecTBo:

NOHMMAaTh M HCIOJIB30BAaTh IMPEUMYIIECTBA KOMAHIHON M WHIMBHAYaJbHOW pabOTHI TIpH
peuiCHUN yqe6Hbe 3aaa4; NOpUHUMATL LCJIb COBMECTHOM ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHu3alMi0 COBMECTHOH paboThI, pacpeneNiaTs BUAbl paboT, JOroBapuBaThes, 00CYKIaTh
MPOIIECC U PE3YJIbTAT PA0OTHI; 0000IATH MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBHIX (opmax paboTsl (0OCyxIeHUs, oOMEH MHEHWH, «MO3TOBBIE
IITYPMBD» W WHBIC); BBIIOIHATH CBOIO YacTh PAaOOTHI M KOOPAWHHPOBATH CBOM JCHCTBUS C
JIPYTMMU 4JICHAMH KOMAaH/IbI, OICHMBATh KAueCTBO CBOETO BKJIaJa B OOIIMH HPOAYKT IO
KpUTEPHSIM, cHOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSL.

3) Vuusepcanvhvie pezynsamuenvle Oeiicmeusi, o0b6ecnedusaiom @GoOpMuposanue CMbICI08bIX
VCMAHOBOK U JHCUSHEHHBIX HABLIKO8 TUYHOCTIL.
Camoopranusauus:

COCTaBJISATH IIJIaH, AJITOPUTM PELICHUS 3aa4u, BEIOUPATh CIIOCO0 pelIeHHs ¢ yIETOM
MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apIyMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelieHu ¢ y4€TOM HOBOM MH(pOpMAIINH.

CaMOKOHTPOJIb:

BJIaJeTh HaBBIKAMH I103HABATEILHONW pe(IEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUH M
MBICIUTENIBHBIX ~ IPOLIECCOB, HMX PpE3yJbTaTOB; BIAAETh CHOCO0AMH  CaMOIIPOBEPKH,
CaMOKOHTPOJISI IIPOLIECCa U pe3yjibTaTa PeleHNs] MaTeMaTH4ecKOH 3a1aun;

MPEIBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh TpPH pEIIEHWH 3a/adyd, BHOCUTh
KOPPEKTHUBHI B IEATENILHOCTh HA OCHOBE HOBBIX OOCTOSATEJILCTB, IAHHBIX, HAMJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTaTa LEIH U YCIOBUSM, OOBSCHITH MPUYHHBI JOCTIDKEHHS
WIH HEJOCTW)KCHHS pe3yJabTaToB JESTeNbHOCTH, HAXOAWTh OIIMOKY, JaBaTh OIEHKY
MPHOOPETEHHOMY OTIBITY.

HPEJMETHBIE PE3YJIBTATDI

10 KJIACC

OneprpoBaTh NOHATUAMU: TOUKA, IpsIMast, MIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX NPU PEUIEHUH T€OMETPUUECKUX 3a/1ay.

OneprpoBaTh NOHATUAMU: MAPAIIIENBHOCTD U IEPIEHINUKYJIAPHOCTD IPAMBIX U IIIOCKOCTEM.

KnaccugunupoBaTh B3aMMHOE pacIoIOKEHHE NPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATHAMH: IBYTPAaHHBIN YToJl, TPaHu IBYTPAaHHOTO yIia, peOpo ABYTPaHHOTO yIia;
JMHEHHBIN yroJl IBYTPaHHOro yria; rpajycHasi Mepa JBYTPaHHOTO yIiia.

OnepupoBaTh MOHATHUSMHU: MHOTOTPaHHUK, BBIMTYKIBIA M HEBBIMYKIIBIA MHOTOTPaHHHK, 3JIEMEHTHI
MHOTOTPaHHHUKA, IPaBUIBHBIA MHOTOTPaHHUK.



Pacno3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (THpaMuia; MpHU3Ma, MPSMOYTOJIbHBIH
napajuieseuIe]], Kyo).

KrnaccupuuypoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBaHHA AN KiacCH(UKAMH (BBITYKJIBIE U
HEBBIMYKJIbIE MHOTOTPAHHUKH, TPaBWIbHBIE MHOTOTPAaHHHKH, TMpPSMble M HAKJIOHHBIE TIPU3MBI,
napajuIeIenuIe sl ).

OnepupoBatTh MOHIATUSAME: CEKYIIast INIOCKOCTh, CEUCHNE MHOTOTPaHHHUKOB.

OOBACHITH TPUHLIUIIBI TOCTPOSHHSI CEUEHH, UCIIONb3Ysl METOJI CIIE/I0B.

CTpouTh ceyeHrs: MHOTOTPAaHHUKOB METOJIOM CJICJIOB, BBITIOIHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKHU
U3 PUCYHKOB ITPOCTHIX O0BEMHBIX (UTYp: BH] CBEPXY, COOKY, CHHU3Y.

Pemrate 3amaun Ha HaxoXIEHHE TEOMETPUYECKHX BEIMYHMH IO 00paslaM WU ajJropuTMam,
NPUMEHSS M3BECTHBIC aHAMTUYECKUE METOABI NPU PEUICHWH CTaHIAAPTHBIX MaTeMaTHYeCKHX 3aiad Ha
BBIYUCIICHUE PACCTOSHUM MEXIy IByMsI TOUYKAMH, OT TOYKH JI0 MPSIMOM, OT TOUKH [0 MIOCKOCTH, MEXILY
CKPELIMBAIOLINMUCS MPSIMBIMH.

Pemiate 3amaunm Ha HaxXOXKJICHHE TEOMETPUYECKMX BEIMYMH IO o0pa3laM WU alropuTMam,
NPUMEHSIS U3BECTHBIE aHATMTUYECKHE METOABI NPU PEUICHWH CTaHIAPTHBIX MaTeMaTHYeCKHX 3aiad Ha
BBIYUCIICHHE YIJIOB MEXKIY CKPEIIMBAIOIIUMUCSA TMPSIMBIMH, MEXKIY MPSIMOH U TUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, JIByTPaHHBIX YTIIOB.

Bbruucnsate 00bEMBI M IJIOMIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma, NHpaMHa) C
npuMeHeHueM (OpMYJ; BBIUMCIATH COOTHOIICHUS MEXIY IUIOIIAASIMH IOBEpXHOCTEH, 00BEMaMu
MOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBarh MOHATHSMU: CUMMETPHSA B NPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTb CUMMETPHU;
LIEHTP, OCh U INIOCKOCTh CUMMETPHUHU (UTYPBHI.

W3Bnekats, npeoOpa3oBbIBaTh M HMHTEPHPETHPOBATH HHGOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, IPEACTABICHHYIO Ha YePTEXax U PUCYHKaX.

ITpumeHsATh reoMeTpuuecKie (HakThl ISl PELICHUS] CTEPEOMETPUUECKUX 3a/1a4, MPeAoararinx
HECKOJIbKO IIar0B PEIICHMs, €CIH yCIOBUS IPUMEHEHHS 3a1aHbl B SIBHOH (opmMe.

[TpumeHATh mpocTeiile NPOorpaMMHbBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMBI
IIPY PELICHUH CTEPEOMETPHUYECKHX 3a/1aU.

[TpuBOIUTH TpUMEPHl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MPHUPOAE M JKU3HH, PACIO3HABaTh
NPOSIBIIEHHE 3aKOHOB FT€OMETPUH B UCKYCCTBE.

ITpuMeHATh MOyYeHHBIE 3HAHUS Ha MIPAKTHUKE: aHATM3UPOBATh PEajbHbIE CUTYAllMH U PUMEHSThH
W3y4YeHHbIE TMOHATHA B NPOILECCe MOMCKAa PELICHUS MaTeMaTU4ecKu COpMyIHMpPOBaHHON NPOOIJIEMBEI,
MOJENIUPOBATh peajibHble CHUTYyallud Ha S3bIKE T'€OMETPHUH, HCCIENOBAaTh IOCTPOCHHbIE MOAETH C
UCIIOJIb30BAaHUEM TE€OMETPHUYECKUX MOHATHH W TeopeM, ammapara ajureOpbl; pemarb NPaKTHUYeCKHe
3aJa4u, CBA3aHHbBIC C HAXOXKICHNEM T€OMETPUUECKUX BEJIINUMH.

11 KJIACC

OnepupoBaTh TOHSATUSMH: [WIMHIPHYECKAs TOBEPXHOCTh, OOpa3yIoIHe IMINHAPUICCKON
IMOBEPXHOCTHU, HUIIMHAP, KOHHUYECKAs IMOBEPXHOCTH, 06pa3y}01m/1e KOHUYECKOH IMOBEPXHOCTHU, KOHYC;
cthepudeckas MOBEPXHOCTb.

PacrioznaBaTh Teja BpaiieHus (LUWIMHIP, KOHYC, cdepa u map).

OOBSICHATH CITOCOOBI ITOTYICHUS TEII BpaIeHUS.

KiaccuduimpoBars B3auMHOE pacioiokeHne chepbl U MIOCKOCTH.

OneprpoBaTh MOHATHSMU: IIAPOBOI CETMEHT, OCHOBAaHME CETMEHTa, BBICOTA CETMEHTA; IIapOBOM
CJIOHM, OCHOBAHHE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

Breruncnate 00BEMBI W IUIOMIAAM TIOBEPXHOCTEW TeNl BpalleHUs, TEOMETPUYECKHUX Tel C
MpUMEHEHUEM (HOPMYII.

OnepupoBarh MOHATUSMH: MHOTOTPAHHHUK, BIUCAHHBIA B c(epy U ONMUCAHHBIA OKOJIO COepsl;
cdepa, BIIMCaHHAss B MHOTOTPAHHUK WIJIH TEJIO BPAIICHHS.



BBIUHCIIATE COOTHOIICHUS MEXIY TUIOMIAIIMH [TOBEPXHOCTEH U 00bEMaMU TTOAOOHBIX TEI.

N300paxats n3ydaeMbie QUTYPHI OT PYKH U ¢ IPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD: BHJ CBEPXY,
cOOKy, CHH3Y; CTPOUTDH CEUCHHUS TEJl BpaILlCHHS.

W3Bnekarth, WHTEPIPETUPOBATH W NPeoOpa3oBBIBATh HMHGPOPMALMIO O MPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeXax U PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BruINOMHATE AEWCTBUS CIOXKEHHS BEKTOPOB, BBIUWTAHMS BEKTOPOB M YMHOKEHHS BEKTOpa Ha
YHCII0, OOBSICHATH, KAKUMH CBOMCTBaMH OHH 00JIaaloT.

IIpuMeHATs paBUIIO NapaieNenunena.

OnepupoBaTh MOHATHUAMU: JEKApTOBBl KOOPAWHATHI B MPOCTPAHCTBE, BEKTOpP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpPAa, Yrojl MEXAY BEKTOpaMH, CKaJSPHOE IpPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIaHAPHbIE BEKTOPHI.

Haxoauth cymMMy BEKTOpPOB M MpPOU3BEJCHHE BEKTOpa HAa YHUCIO, YIOJl MEXAy BEKTOpaMHu,
CKaJISIpHOE MPOU3BEIEHUE, PACKIIA IBIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh MIOCKOCTh YpPaBHEHHEM B IEKapTOBOM CHCTEME KOOPIUHAT.

[TpumensaTs reoMeTpudecKkie (GakThl ISl PELICHUS] CTEPEOMETPUIECKUX 3aad, TPEAoNararmx
HECKOJIBKO IIAr0B PEIICHHs, €CIH yCIOBUS MPUMEHEHHS 3a/1aHbI B SIBHOH (opmMe.

Pemats mpocTeiiine reoMmeTpuyecKue 3a1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOT'O METOAA.

Pemartp 3amaun Ha 10Ka3aTENLCTBO MATEMAaTHUECKUX OTHOUIEHUNA U HAX0XK/IEHUE T€OMETPUUIECKUX
BEJIMYMH MO 00paslaM WM aJIrOpUTMaM, MPUMEHSSI M3BECTHBIC METOIbI IIPH PELICHWH CTaHAAPTHBIX
MaTeMaTHYECKHX 3a/ad.

[TpumeHATh mpocTeile NPOorpaMMHbIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMBI
IIPY PEIICHUH CTEPEOMETPHUYECKHX 3a1aU.

[TpuBOIUTH TpUMEPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B NMPHUPOAE M KHU3HH, PAcIO3HABaTh
NPOSIBIIEHHE 3aKOHOB FT€OMETPHH B UCKYCCTBE.

ITpuMeHATh MOy4YeHHBIE 3HAHUS Ha MIPAKTHUKE: aHATM3UPOBATh PEajbHbIE CUTYAllMH U PUMEHSThH
W3y4YeHHbIE MOHATHA B IPOLECCE IMOMCKAa DPELICHUS] MaTeMaTHYeCKH Cc(HOpMYJIMPOBAHHON NPOOIJIEMBI,
MOJENIMPOBATh peajbHble CUTYyallud Ha S3bIKE T'€OMETPHUH, HCCIEN0BATh IOCTPOCHHBIE MOJAEIH C
UCIIOJIb30BAaHUEM TE€OMETPHUYECKUX MOHATHH W TeOopeM, ammapara ajireOpbl; pemarb NPaKTHUYeCKUe

3aa4u, CBA3aHHBIC C HAXOXXJICHUCM I'COMETPHUICCKUX BCJIIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEACHHE B CTEPCOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
> Mrororpartitici 1 . https://m.edso0.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o . https://m.edso0.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa [JOK
p ' P 4 https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchbl
OcCHOBHBIE TIOHATHUS CTEPEOMETPHH:
TOYKa, TpsiMasi, IIOCKOCTb,
npoctpancTso. [IpaBuna
M300pakeHNs Ha PUCYHKAX: 1 bubmmorexa [JOK
P pueyH - https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
NapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepearHbI OTpE3Ka
[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, IepeceKarouecs nmpsamas 1 bubmmorexa [JOK
- 11ep P https://m.eds00.ru/2d8a9c99
Y TUTOCKOCTb
[TonsaTus: nepecekaronuecs
IIJIOCKOCTH, IepeceKarouecs nmpsamas 1 bubmmorexa [JOK
> TEP P https://m.edsoo.ru/db685e73
Y TUTOCKOCTb
3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHNe MHOTOTPAaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959d
gepTeKax
HauanbHble cBefieHus 0 KyOe U
MUpaMHie, UX Pa3BEPTKU U MOJCTU 1 bubnmorera LHOK
Pamie, mx passep ' https://m.eds00.ru/b30dff38
CeueHust MHOTOTpaHHUKOB
but6mmoreka [IOK
HauanbHble cBefieHus 0 KyOe u 1

https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
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ApaMuUJIe, UX pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOCHHUU CTCPCOMETPHUU. aKCHUOMBI bubnmorexa HOK
p p pHit: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUM U CIEICTBUSA U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
8 MIOCTPOCHHUU CTEPEOMETPUHN: AKCHOMBI bubmmorexa [JOK
P P puy: https://m.edso0.ru/239c8ch4
CTEPEOMETPUM U CIEICTBUSA U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
9 MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI bubmmorexa LIOK
P P puH: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[Tonsitue 06 akcMOMaTUIECKOM
10 MIOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI bubmorexa LIOK
p p pHit: https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 IIPOCTPAHCTBE: MEepeceKaroIuecs, bubmmnoreka HOK
MapaJyIeIbHBIE U CKPEIIMBAIOIINECS https://m.edso0.ru/1a2520f6
npsiMbIe
[TapamienpHOCTH IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 IIapaJiJICJIbHBIC IIPAMBIC B bubmotexa HOK
P P . https://m.eds00.ru/93ad36b3
MIPOCTPAHCTBE; MapAJIIEIBbHOCTD TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B TIPOCTPAHCTRBE: bubmmoreka [JOK
[TapamrensHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
bubnmnorexa [JOK
14 VYTIIIBI ¢ COHANpPAaBIEHHBIMU 1

https://m.edsoo0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
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https://m.edsoo.ru/65c6b106
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CTOpOHAMHU

15 Yron Mexay npsMbIMHU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTb MJIOCKOCTEM: Bu6muotexa [JOK
MapajuieabHbIE TIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaoiicTBa napamieiabHbIX MIOCKOCTEN bubmmorexa LOK
P https://m.edso0.ru/e504d656
[Ipocreiimue npocTpaHCTBEHHbIE
19 (GurypHsI Ha MJIOCKOCTH: TETPAd bubmmorexa [OK
P $ TETPAAP, https://m.eds00.ru/4a28dc02
KyO, napasuiesenumnes
. bubnuoreka [{OK
20 Hoctpoerte cedermit https://m.edsoo.ru/1d434dOf
bubnuoreka [{OK
21 IT i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota no teme
99 "[IpsiMbl€ U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHctse. [lapamienbHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMON U
23 HJI(I))CKOCHTH'};Ie I:;'IGH WK IJ)'ISI HBIC buomrorexa LIOK
- IEPHCHIIRYILAP https://m.edsoo.ru/b19f6a5d
MpsiMbI€ B IPOCTPAHCTBE
24 IIpsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHAUKYISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIIEHAUKYIISIPHBIE K IUNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuotexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
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IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIuKyIIpHOCTH bubnmnoreka HOK
IIPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsmoi bubmmoreka [JOK
MEePIEeHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHANKYISIPHOMN IIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubanorexa [JOK
MEPIEHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:

b K

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, htI;ISSJ_I/P/I;T:;(SaO?rOU 133c477d3
PACCTOSHHUE OT MPAMOM [0 IIOCKOCTH T '
[leprieHAUKYISAp U HAKIOHHBIE!

32 paccTOsTHUE OT TOYKH JI0 IUIOCKOCTH, E;I[ij?lpllr?f:clj(;?roullé 6fefadd
PAcCTOSIHUE OT NPSAMOM JI0 IJIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

33 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, Eggjﬁﬁfgg?ﬁ};mb 8e3
paccTostHUE OT MPSAMOM 70 TUIOCKOCTH T '
[leprieHAMKYNIAp U HAKIOHHBIE:

34 paccTosiHUE OT TOYKH JI0 TIIOCKOCTH, ﬁgi?E;T:;(;?:aEbee 22be
paccTostHUE OT MPSAMOM 70 TUIOCKOCTH T '

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubmuoreka [IOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByTrpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJj, TUHEHHBIN yroi bubnuorexa [IOK
JIBYIPaHHOI'O yIJia https://m.edsoo.ru/c7c777ed

38 [lepneHIMKYNAPHOCTD MIOCKOCTEM: bubmuoteka [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
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https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
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MIPU3HAK NEPICHAUKYISIPHOCTH IBYX
IJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[lepneHuKyISIPHOCTD IIJIOCKOCTEM:

bu6nmorexa [IOK

39 HpHsHaK mip HEHICYIAPHOCTH AByX https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprieHANKYASAPHOCTD IIOCKOCTEM:
40 MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX bubmmorexa [JOK
. https://m.edsoo.ru/ba75dc57
TUIOCKOCTEH
41 Teopema o Tpéx nepneHAUKYISIpax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHANKYIApax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHAUKYISIPax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonTponbHas padoTa no remam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubmuoreka [IOK
mIockocTeil" u "YTiael MeX1y https://m.edso0.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubmmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKa
MHOTOTpaHHHUKA
[Tpu3ma: n-yronpHas mpu3Ma; rpaHu U
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TIOJTHASI IOBEPXHOCTH MTPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [IOK

napajuieJICmIic a1 u €ro CBOMCTBaA

https://m.edso0.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
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48

49

50

[Mupamuya: N-yrojapHas MupaMuiaa,
rpaHy ¥ OCHOBAHUE MHPaMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
UPaMU/IB; IPABUIbHAS U yCEUEHHAS
nupamuga

[IpaBusIbHBIE MHOTOTPAHHUKH:
MOHSTHE TIPaBUIILHOTO
MHOTOTpaHHHKa; IPaBUIIbHAS IpU3Ma
Y TIPaBUJIbHAS TUPAMUJIA; TPABUIIbHAS
TpeyroibHas MUpaMuIa u
IIpaBWIbHBIN TETpa’ip; KyO

[Ipeacrarnenue o MpaBUIbLHBIX
MHOTOTPaHHUKAX: OKTadIp,
JOJICKadAp U UKOCAIP.

bu6nunorexa LIOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka LIOK
https://m.edso0.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpust B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
IIPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpPUH B IUPAMHUJAX,
napajuleJIenuIeNax, MPaBUIbHBIX
MHOTOTpaHHUKAX

Brlunciienue 3j1eMEHTOB
MHOTOTPaHHHUKOB: p&Opa, AMaroHamu,

YTJIBI

bubmmoteka IIOK
https://m.edsoo.ru/b9e777d9

bubmmoteka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH MPSAMOM
MIPHU3MBI, IIOMIAh OCHOBAaHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSAMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edsoo.ru/37d84157

54

[Tmomaae 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
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IIOBEPXHOCTHU ITPABUIILHOMN

MMpaMH/JIbl, TEOpeMa O TIoLIax
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM

https://m.edsoo.ru/5603e30b

T PAMH/IBI
55 KonrponsHas pabora o reme Bu6muotexa [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
. bu6nmoreka IIOK
%6 Honsrue 06 oowéme https://m.eds00.ru/7ad0020b
. bubnnorexa [JOK
> OOném mapamu et https://m.eds00.ru/235171b3
N bubnnorexa [JOK
o8 OOBEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnuorexa [IOK
59 OOBEM mipamu b1 https://m.edso0.ru/79¢10312
. bubnuoreka [{OK
60 OOBEM mipamu b1 https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubnuoreka [{OK
62 OOBEM mpH3MbI https://m.edso0.ru/1e053890
N bubmuoreka [{OK
63 OOBEM mpu3MEI https://m.edso0.ru/482d3f51
64 KonTponbHas padota no teme bubmuoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edso00.ru/28a6573c
IToBTOpenue, 06001ICHNE
65 cucTeMaTu3als 3HaHUM. bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOopenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Breluucnenue paccTosiHUN: MEXy 1 bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKH JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bub6nmoreka [IOK
o Hrorosas koRTpoIIbHas padota L https://m.edso0.ru/b9146bc0
[ToBTOpeHHE, 0000IIEHNE
CUCTEeMAaTH3alusI 3HAHHH.
Brruncnenue yrioB: MexT
68 CKpGIIII/IBaIOHIfMI/ICFI HpﬂMIiMI/I, 1 Bubmiorexa OK
N https://m.edso0.ru/56765e8b
MEXTy TIPSIMOH ¥ TTIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKITY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,

1 naMeTp; TUIOMAab TOBEPXHOCTH 1 bubmorexa LOK
A b; IWiomaA P https://m.edsoo.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl U

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHas INIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmorexa [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckast MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1 bubnnorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.eds00.ru/6054b8c1l
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1 bubnmnorexa [JOK
IUIOIIA s OOKOBOM M IIOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N300pakeHne numuHApa Ha
IUIOCKOCTH. Pa3BépTka munuHapa.

6 CeueHns nuIMH pa (nnocxocnio 1 bubmmorexa LIOK

H . P ’ https://m.eds00.ru/016e25eb
napauieIbHON WIn
MEPIICHIUKYIIIPHOW OCH IHJIUH/IPA)
bubnmnorexa [JOK
7 Konnueckas noBEpXHOCTB, 1 1

https://m.edso0.ru/c94ba09b
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o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOM TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

8 obpa3 ast 1 OCh; TUIOIAIb bubmorexa LIOK
PasyIot b, THIOTAA https://m.edso0.ru/897dd3b2
OOKOBOI ¥ MMOJIHON TTOBEPXHOCTH
VY ceu€HHBII KOHYC: 00pa3yIolne U
9 BBICOTA; OCHOBa}i]I/ISI 51 goxzz)aﬁ bubnnorexa IOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 .

MapajieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTBIO, TIPOXOJISIIIEH yepe3
BEPIINHY)

1 KoMmb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHuk, ONUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOT'OTPaHHUK UJIU B TEJO https://m.eds00.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bu6mmoreka IIOK
CBOICTBA 00BLEMOB TET https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 06
HEM HIJTHH/pA, KOHyca https://m.edso00.ru/5513d87b
but6mmorekxa [IOK
15 O0nBé
1EM wapa u momas chepst https://m.edsoo.ru/d189bde2
b K
16 [Tomo6HbIE Tena B MPOCTPAHCTBE. nommorexa [O

https://m.edso0.ru/810cfleb
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COOTHONICHUST MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

17 Konrponsnas pabora mo remam bubmunoreka [JOK
"Tena Bpamenus" u "O0beMb! Ten" https://m.edsoo.ru/4a33a8ab
18 BexkTtop Ha mimockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHHE U BEIYUTAHUE BEKTOPOB bubnnorexa [JOK
p https://m.edsoo.ru/23f4f089
20 VYMHOXKEHHE BEKTOpa Ha YHCIIO bubnmorexa [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubnuorexa [JOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamnenenumnena
Perienne 3aga4, cBsI3aHHBIX C
22 MIpUMEHEHUEM IIPABIII JEUCTBUH C bubnmorexa IOK
p p s https://m.edso0.ru/5a827900
BEKTOpaMH
KoopauaaTtHO-BEKTOPHBINA METO
23 g I/IpiHIeHI/II/I reOMef NYECKUX bubmorexa HOK
pup p https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMoyronpHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bubmmnoreka HOK
Koopaunats! BekTopa. IIpocreiimme https://m.edsoo.ru/48db7058
3a/1a4v B KOOPJAMHATAX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6muoreka [JOK

MMPpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
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KonTponbHas padota no teme

27 "BekTopsl 1 KOOPAMHATHI B 1 bubmmorexa [JOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
cucTeMaru3anus 3HaHuii. OCHOBHEIC bubnunoreka LIOK
28 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpeHUE, 0600IIEHNE 1
cucteMaTusanus 3HaHui. OCHOBHBIS bubmuoreka [IOK
29 1
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPHUH
[ToBTOpEeHME, 0000IIEHNE U
30 cHUCTeMaTHu3aIvs 3HaHWK. 3a1auun 1 bubmuoreka [IOK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHue, 060061IeHNE U
31 cucTeMaTu3als 3HaHui. 3agaun 1 bubmuorexa [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHue, 06001IeHNE U
39 cucreMaTtusanus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnmnorexa LIOK
33 Hrorosas konTpostkKas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IEeHNE 1 1 bubnunorexa LIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u ap.,

Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenue






