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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukjia. II0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe TpU HM3YyYCHUU OOYYAIOIIMMHUCS TIOHATHHHBIX OCHOB TEOMETPUH, TIpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW HpPHU pElIeHUU
r€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
WCTIOJIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH (PU3UYECKUX
3ajad.

Lenb ocBoeHus mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYEHHUM T'€OMETPUH, Kak
COCTaBJIsIOLIEH MpeaMeTHOM oOnactu «MaremaTuka U MHGOpMaTHKa» yepe3 obecredyeHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, celM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTo MNpo(eccrOHaTIbHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMAaTHKU.

[IpropuTeTHBIMH 3a/la4yaMH Kypca FeOMEeTpHUU Ha YIIIyOJIEHHOM YpOBHE, PacIlUpPSIOIINMHU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBICHUs O TeOMETPUM KaK YacTH MHUPOBOH KYIbTYpbl U
(hopMHpOBaHHME OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢bopMHpoBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh W M3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHpa, 3HaHME NOHATHHHOrO amnmapara 1o pasaeny «CrepeoMeTpusd» yueOHOTo
Kypca reéOMeTpHUH;

(opMupoBaHHE YMEHMsI BJIAZIETh OCHOBHBIMM MOHATUSAMH O IMPOCTPAHCTBEHHBIX (PUrypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpMyd M YMEHHE HUX HNPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME yMEHHs pAaclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B peEabHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPALIEHUs, KOHCTPYHPOBATh T€OMETPUUECKHE MOJIEIIH;

¢dbopMupoBaHME  HOHUMAaHHUSA BO3MOXXHOCTH ~ AKCHOMAaTHUYECKOTrO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (opMHUpOBaHHE MOHMMAHUS POJU AKCMOMATHKHM IIPH IMPOBEICHUU
paccyxJIeHUI;

(dbopMupoBaHME YMEHMs BIAJETh METOJAAMHU J0Ka3aTeIbCTB U AJITOPUTMOB pELICHHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JOKA3aTeNIbHbIE PACCY)KJICHHS B XOJ€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OopMHUpOBaHUE
IPEJCTAaBICHUS O HEOOXOAUMOCTH JIOKa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM aKCUOMATHUKU B IIPOBEICHUM JETYKTUBHBIX PACCYXICHHIA;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, MO3HABATEJIbHOM AKTUBHOCTH, HCCIEA0BATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], UHTepeca K U3y4eHHUIO T€OMETPUH;

¢dopmupoBaHue (QYHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHM: YMEHHS
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YYEHHUH JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJICIMPOBAHUS pEANbHBIX CHUTYallUHd, HCCIe0BaHUS
MIOCTPOEHHBIX MOJIeNIel, HHTepIpeTally MOJYyYEHHBIX pe3yabTaTOB.



OCHOBHBIMHU COZIEp)KATENBbHBIMU JMHUSAMHU ydeOHoro kypca «['eomerpusi» B 10 kmacce
aBisttoTCs: «lIpsiMble M TNIOCKOCTH B MPOCTpPaHCTBE», «MHOrorpaHHukn», «Tena BpalieHus»,
«BeKTopbI 1 KOOPAWHATHI B POCTPAHCTBEY, «J{BIKEHHS B IPOCTPAHCTBE.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
pelieBaHTHBIMH T€OMETPUHU Ha YriyOnéHHOM ypoBHE oOydeHnus B 10 kimacce, OTHOCHTCS KO BCEM
COJepKATeNbHBIM JIMHUSAM y4eOHOrO Kypca, a (opMHUpOBaHHE JIOTUYECKHX yMEHHH
pacripenenisieTcsi He TOJBKO TIO COJEpXKATEIbHBIM JIMHUSM, HO W 1O TojaaM OOy4eHHs.
Conmepxxanne  00pa3oBaHUS, COOTBETCTBYIOLIEE MPEIMETHBIM  pe3ylbTaTaM  OCBOCHHS
@enepanbHO pabodel MPorpamMMbl, pacipeAeICHHBIM 10 Toj1aM 00y4YeHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpamaruch HEOJHOKPATHO. JTO TMO3BOJISIET OPraHW30BaTh OBJAJICHHE TI'€OMETPUYCCKUMHU
MOHATUSAMH M HaBBIKAMHU TIOCIIEIOBATEIFHO W IOCTYIATENIbHO, C COONIOJICHHEM TMPUHIIHIIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHHWA BKIIOYaTh B OOIIYyI0O CHCTEMY TI'€OMETPHYECKHX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[epexoxa kK U3y4eHUIO TEOMETPHH Ha YTIyOJIEHHOM ypOBHE TIO3BOJISIET:

co3/laTh yCIOBHA s qudQepeHnnanun oO0ydeHus, TOCTPOCHHS WHIUBUIYaTbHBIX
o0pa3oBaTeNbHBIX ~ TPOTpaMM, O00eCHeunuTh YriyON€HHOE W3yYeHHWE TeOMETPHUM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOJTOTOBHUTH OOYUYAIOMIUXCS K MPOJOJDKCHHIO W3yYCHHS MAaTeMaTHKH ¢ Y9€TOM BbIOOpa
Oynymei mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmuM u TpodeccruoHaTbHBIM
o0pazoBaHUEM.

Ha usydenne ydeOHOro kypca «l'eoMerpusi» Ha yriyOs€éHHOM ypoBHe oTBoautTcs 102
gaca: B 10 kmacce — 102 gaca (3 gaca B HeZiemio).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3aumHoe pacnosiokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
cKpeluBaromuecs npsmele. [IpuzHaku ckpemuBaronmxcs npsmMbix. [lapannenbHOCTh OPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MNpsMOM W IIocKocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaylICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue Guryp B napajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy NpsIMbIMU B IpocTpaHcTBe. IlapamienbHOCTh MIIOCKOCTEN: MapaijiesibHble IUIOCKOCTH,
CBOICTBa NapaJuleabHbIX IIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[lepnieHqUKYISIPHOCTE  TIPSIMOM W TIJIOCKOCTH:  TIEPIICHAUKYISIPHBIC TIPSMBIE B
MPOCTPAHCTBE, MpSAMbIEe MapajUlelibHble W TEPHeHAUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPIEHIUKYIISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOW NEepHeHAUKYJIAPHON
miockocTu. OpTOroHanbHOE NMpOeKTUpOoBaHME. [lepneHAuKysip U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOI JI0 MIOCKOCTH, MPOEKIUs (PUTYyphl Ha IIOCKOCTD.
[TeprieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK NMEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTIabl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, TUHEHHBIN
YroJ JBYIpaHHOTO yrija. TpéXrpaHHbli W MHOrorpaHHble yribl. CBOWCTBA IJIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYT'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKN

Buznbl MHOrorpaHHMKOB, pa3BEpPTKa MHoOrorpaHHuka. Ilpusma: n-yronpHas npusma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MPSIMOYTOJIbHBIM THapajulesienune] W ero cpoicrBa. Kparyaillime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi TUpaMua, MpaBUiibHAsA U yceu€HHas nupaMubl. CBoiicTBa pédep n OOKOBBIX TpaHeit
MpaBUJIbHOM nupaMubl. I[IpaBuibHBIE MHOTOIpDaHHUKH: IMPAaBWIbHAs MpPU3Ma M IpaBUJIbHAs
nMpaMuia, mpaBuibHas TPEyroiabHas MUpamMuia U MpaBUIbHBIN TeTpasap, KyO. [Ipeacrapnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTa3Ip, HOJAEKA3AP U UKOCAIP.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOW MOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MpaBUIILHOM TUpPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUHU TPABHIbHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajljielenuneaa, CUMMETpUs
MPaBUJIbHBIX MIPU3M, CHMMETPHUSI PABWIILHON U PaAMU/IBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpaBJICHHbIE U MPOTUBOIOJIOXHO HAMPABICHHbIE BEKTOpbI. PaBeHCTBO



BEKTOpOB. [IeHCTBUS C BEKTOpaMM: CIIO)KEHHE U BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJIbKUX
BEKTOpPOB, YMHOXEHHE BeKkTOopa Ha uucio. CBoiicTBa cllo)KeHHMsI BeKTopoB. (BolicTBa
YMHOJKEHUSI BeKTopa Ha uyucio. [loHsaTue komiuiaHapHsle BeKTOpbl. [Ipu3Hak komIuiaHapHOCTH
Tpéx BekTopoB. llpaBwio mnapamnenenunena. Teopema O pas3noKeHUM BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BekTOopaMm. IlpsiMoyrosibHas cucrtema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpJIMHATaAMH BEKTOpPAa M KOOpAMHATaMHU TOYEK. YTOJI
Mexay BekropaMmu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHME:

COPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MIMU  OOYyJaroImerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHA POCCHICKOIr0 O0IECTBa, MPEACTAaBIEHUE O MaTeMaTHYECKHUX OCHOBax
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHHH, NpPOLEAYp TPakKIaHCKOTO oO0IIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHE B3aMMOJECHWCTBOBATh C COLMAIbHBIMM WHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE!

c(OpPMHUPOBAHHOCTh POCCUMCKOMN TPa’kJaHCKON MACHTUYHOCTH, YBAXKEHMSI K IIPOLLIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOMN IIKOJbI, UCMOJb30BAHUE ITHUX TOCTH)KEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMUKHY;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEHl  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIa/Ja B IOCTPOECHUE
YCTOMYHMBOTO OYAYIIETO;

4) acTeTYeCKOEe BOCIIMTaHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amad, peIICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECaX 3J0POBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHHUE MPHU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOM J€ATEIbHOCTHIO;

6) TpyaoBOe BOoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JI00US, UHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOP Oyaymied mnpodeccur U pearu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAKTUYECKUX 33J1a4 MaTEMaTUYECKOW HaIllPaBJIEHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U pelIeHus 3a1ad B 00JacTU OKpYXAloIIel cpefpl, MIaHUpOBaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI JIs1 OKPYKAIOLIEH Cpenpl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOH MPAaKTUKH, MOHWMAHHE MaTeMaTHYeCKOW HayKu Kak chepbl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYILIECTBIISITh IIPOCKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHMBeEpPCAJIbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aecTBUS:

BBISBJSITh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXAYy TMOHATUAMHU, (OPMYIUPOBATH OMPEICICHUS  TOHSITHIA,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCTIpUHUMATDH, (OPMYIHPOBATh W TPEOOPa3OBBIBATh CYKJICHUS: YTBEPAUTEIBbHBIC H
OTpHIIaTEIIbHbBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEYHUs B (haKTax,
JMAHHBIX, HAOMIOJACHUAX W  YTBEPXKICHHSX, TMpeiaratb KPUTCPUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HWCIOJB30BAHWEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTALMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHUS U BBHIBOJIBI,

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXOIANIMM € Y4€TOM CaMOCTOSITENIbHO BBIJEJICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCIO0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKIII HMHCTPYMEHT MO3HAHUs, (GOPMYIUPOBAThH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(bopMHpOBATh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4ecKOro OObBEKTa, SBICHHs, IMPOLECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIOICHUS, UCCIIeI0OBAaHUs, OLIECHUBATh JOCTOBEPHOCTH MOJTYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOLIECCA, @ TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISAT JIeUIIUTHI UHPOPMAIIUH, JTaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB PA3MYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTeMATU3UpPOBaTh W HHTEPHPETUPOBATH HMHGOPMALMIO pPA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHS;



CTPpYKTYpUpOBaTh  WMH(POpPMAIMIO, TMPEICTaBIATH €€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PauiecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XKACHHUA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BBIpAXXaTb CBOIO TOYKY 3pPCHHUA B YCTHBIX W IMHCBbMCHHBIX
TCKCTAaX, HAaBaTb IOACHCHHA IO XOAY PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Ji¢ 0OCYXJIEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBATh HJACH, HAILICJIICHHBIC Ha IOWCK PCIICHUA, COIMOCTABIATH CBOH
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyIHpoBaTh pPa3HOTIIACHS, CBOH BO3PAKCHHUS;

OpCACTABIATE PE3YJIbTAThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (QopmaT BBICTYIUICHHS C Y4€TOM 3aJady MpPE3eHTAluu U
0COOEHHOCTEHN ayIUTOPUH.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE AeliCTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHHs 3aJadd, BbIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpOBaTh U KOPPEKTUPOBAThH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATEIILHON pe(UIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX IPOLECCOB, MX PpEe3yJabTaTOB, BIAaJETh CIOCO0AMHM CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEABUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IPH PEIICHUH 3a/a4Md, BHOCHUTh
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HalIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OLICHUBaTb COOTBETCTBME pE3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMDKEHUSI WU HEIOCTHXKEHHs] pe3ylbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYalbHON pabOThl IpHU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1eJIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paloOThl, pacmpeneniarb BHIbl padOT, JOrOBApUBATHCSA, OOCYXIATh
IpoIecC U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIbKHX JIFOJICH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
HITYPMBI» M HHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMHM 4I€HAMH KOMAaHJbl, OLIEHUMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMIM MpPOAYKT IO
KpUTEPHIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI



K xoniy 10 kjaaccaoOydaronmuiics HaAyqIuTCs:

cBOOOJTHO ONEPUPOBATh OCHOBHBIMHU MOHITUSMHU CTEPEOMETPUH MIPU PEILICHUH 33/1a4
IIPOBEJICHUY MaTEMAaTUYECKUX PACCYKICHUM;

MPUMEHATh AaKCHUOMBI CTEPEOMETPUM M CIEACTBUS M3 HHUX [pU PEUICHUU
r€OMETPUUECKUX 3a/1a4;

KJIaccu(UIMpPOBaTh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXTY MIPSIMOM U IJIIOCKOCTBIO;

CBOOOJHO ONEpPUPOBATH MOHATUSAMU, CBI3aHHBIMHU C MHOTOTpaHHUKAMHU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbl MHOIOI'PAaHHUKOB (TpH3Ma, MUpaMHJa,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIaCCU(UIIMPOBATH MHOTOTPaHHUKH, BEIOMpAsi OCHOBAHUS Ui KJIaCCU(PUKAIIY;
CBOOOJHO ONEPUPOBATH TOHATUSMHU, CBS3AHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH MApauIeNIbHOE, LIEHTPAIbHOE U OPTOTOHAIBHOE MTPOEKTUPOBaHKUE (PUTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHS] MHOTOIPAHHUKOB Pa3IMYHBIMU METO/IaMH, BBIOJIHATH (BHIHOCHBIE)
IUIOCKHE YepTeXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJ CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IJIOIIAJM IOBEPXHOCTEH MHOTOIPaHHMKOB (IIpU3Ma, IHPaMUAA),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (hOpMYIT;

CBOOOJIHO ONEpUPOBaTh MOHATHSMM: CHUMMETPHs B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (QUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATHACHCTBUSHA/IBEKTOPAMH;

pelmaTh 3aJa4d Ha J0Ka3aTeJbCTBO MAaTEeMaTU4YEeCKUX OTHOLIEHMH M HaxOXJIeHHUe
IreOMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHbIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/]1a4 MOBBIIIEHHOI'O ¥ BBICOKOT'O YPOBHS CJIOKHOCTH;

IPUMEHATH NIPOCTENIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUN CTEPEOMETPUUECKUX 3a/ay;

U3BJIEKATh, peoOpa3oBbIBATH U MHTEpIpeTupoBaTb  HHGpOpMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, NpPEJCTAaBICHHYIO Ha 4YepTekax MU
PHUCYHKaX;

IPUMEHATh NOJYYEHHbIE 3HAHHUSA Ha I[PAKTUKE: CpPaBHMBATh U AHAIW3UPOBATh
peaJIbHbIE CUTYallUM, NPUMEHSITh W3YYEHHBIE MOHATHS B MPOILECCE NMOUCKA PEIICHHUS
MaTeMaTu4ecku cHhopMyaupoBaHHON MpPOOIEMbI, MOJICIMPOBATh PealbHbIE CUTYalluU
Ha A3BIKE TE€OMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C HCIOJb30BaHUEM
reOMETPUYECKUX TOHATHH M TeopeM, ammapara aireOpbl, pemaTb HTpaKTHUYecKHe
3aJ1a4M, CBS3aHHbIE C HAXOKJIECHUEM F€OMETPUUECKUX BEJINYMH;

UMETh TpeACTaBIeHUsI 00 OCHOBHBIX J3Tanax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
JacTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HanvenoBannepaseios u KoumnuecrBoyacos DJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero KourpoJbHbiepadorsl | IIpakTuuecKuepadoTh (undposLie)
o0pa3oBaTebHbIepecypchl
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anmHoe pacrnionoxenue 6 1
MPSIMBIX B TIPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IBj-IOCTI) MPSIMBIX U 3
TUTOCKOCTEH B MIPOCTPAHCTBE
4 HepneH;ImiynﬂpHocn TIPSIMBIX U o5
TUTOCKOCTEH B MIPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16
6 MHororpaHHuKH 7
7 BekTopsl B mpocTpaHcTBe 12
3 [ToBTOpEHME, o6o6meH%e u 5 5
crCcTeMaTH3aIHs 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

~

Temaypoka

KoaunyecTtBouacoB

Bce
ro

KoHTpoJbHBI
epadoThI

IIpakTuyecku
epadoThI

Jarauzyyq
eHHs

DJ1eKTPOHHBbIeNN(PPOBHIEOOPA30
BaTeJIbHbIEPeCYpPChl

OcHoBHbIE IpaBUIIa U300paKEHUS
Ha PUCYHKE IIOCKOCTH,
napajulebHBIX IPSIMbIX (OTPE3KOB),
CEepeINHBI OTPE3Ka

05.09.2023

TlousTis CTCPCOMECTPHU: TOUKA,
MpsiMast, TNIOCKOCTh, IPOCTPAHCTBO.
OcCHOBHBIE TIpaBUIIa U300PAKEHHUSI
Ha PUCYHKE TUIOCKOCTH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB),
CepEeIMHBI OTPE3Ka

06.09.2023

IlonsaTus: MEPECCKAOIMINECA
IIJIIOCKOCTH, IEPECEKAIOIMINUECA
mpsMas U IJI0CKOCTh,
MOJIYIIPOCTPAHCTBO

07.09.2023

IlonsTus: MNEPCCCKArOIMUCCA
IIOCKOCTH, IICPCCCKAIOIIUCCA
InpsMas U MJI0OCKOCTb,
MOJYIIPOCTPAHCTBO

12.09.2023

MHororpaHH1KH, H300paxeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOIUX 0ObEKTOB

13.09.2023




MHororpaHHuKu, U300pakeHue
IIPOCTEMIINX IPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIUX 0OBEKTOB

14.09.2023

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBMS U3 HUX

19.09.2023

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBMS U3 HUX

20.09.2023

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
ciencTBus U3 HuX. CrocoOsl
3a/IaHUsI IPSIMBIX U TUIOCKOCTEH B
IIPOCTPAHCTBE.
O0603HauEHUSATIPSIMBIX U IIOCKOCTEN

21.09.2023

10

N300paxkeHue ceuyeHnil mupamMuipl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJISAT
yepe3 ux peopa.
N3o00paxkennenepecedeHusnoIy4eH
HBIXITOCKOCTEH.
PackpamnBaHnenocTpoeHHbIXCEUEH
Uipa3HBIMUILIBETAMU

26.09.2023

11

N3obpaxenne ceUeHU MMpaMHuIbI,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux peopa.
N3o00paxkeHnenepecedeHusmoay4eH
HBIXIUIOCKOCTEH.
PackpammBanuenocTpoeHHbIXCEUEH
UHpa3HBIMUIIBETAMU

27.09.2023

12

N300pakenue ceueHuit mupaMuipl,
Ky0a ¥ MPU3MBI, KOTOPbIC TPOXOJIST
yepes ux péopa.

28.09.2023




N3006pakeHuenepeceyeHusnoNy4eH
HBIXIIOCKOCTEH.
PackpamnBaHuenoCcTpoEeHHbIXCEYEH
HNHpa3HBIMUALIBETAMHU

13

N300pakenue ceueHuil mipaMu/ipl,
Ky0a ¥ PU3MBbI, KOTOPHIE TPOXOISAT
yepe3 ux peopa.
N3obpaxenuenepecedeHUsoIydeH
HBIXIIOCKOCTEH.
PackpammBanmnenocTpoeHHbIXCEUEH
MHpa3HBIMHALIBETAMHU

03.10.2023

14

Merton cneoB sl MOCTPOEHUS
CEUYECHUU

04.10.2023

15

Merton cnenoB sl HOCTPOSHUs
ceuenuidi. CBOMCTBA MEepeCEUCHMI
MPSAMBIX U IIOCKOCTEH

05.10.2023

16

Merton cieoB 1Sl HOCTPOSHUS
ceyenuid. CBOMCTBA MepeceUCHU
MPSIMBIX U IJIOCKOCTEH

10.10.2023

17

[ToctpoeHue ceyeHuit B nupamu/e,
KyOe 1o TpéM To4KaM Ha pEopax.
Co3aHue BEIHOCHBIX YEPTEKEN U
3aMuch M1aroB MOCTPOCHUS

11.10.2023

18

[TocTpoeHue ceveHuit B mupamuie,
KyOe 1o TpéM ToukaM Ha p&Opax.
Coznanue BBIHOCHBIX YepTEKEH 1
3aMuch M1aroB MOCTPOCHUS

12.10.2023

19

ITocTpoenue ceuyeHuil B mupamue,
KyOe 1o TpéM ToukaM Ha pébpax.

17.10.2023




CoztaHue BBIHOCHBIX YEPTEKEN U
3aIUCh IIaroB MOCTPOCHUS

20

[TocTpoeHune ceuenuit B mupamu/e,
KyOe 1o TpéM Toukam Ha pédpax.
CozlaHue BBIHOCHBIX YEpTEXKEHN U
3aIlMCh IIAroB MOCTPOCHUS

18.10.2023

21

[ToBTOpEHME TUTAHUMETPHH:
TeopeMa 0 MPONMOPUHOHATIBHBIX
otpe3kax. [loobuerpeyronbHIUKOB

19.10.2023

22

[ToBTOpEHME TUTAHUMETPHH:
Teopema Menenas. Pacuersl B
CEYECHMAX HA BBIHOCHBIX YEPTEXKAX.
WcTopus pa3BUTHS IUNIAaHUMETPUU U
CTEpEOMETPUH

24.10.2023

23

B3aumHoe pacnosoxeHue npsmMbIx B
npoctpancTBe. CKpenIuBaronecs
npsameie. [Ipuznaku
CKPEILMBAIOIIUXCS MPSMBIX.
[TapannensHblenIpsSIMbIC B
MIPOCTPAHCTBE

25.10.2023

24

KontponbHas padoTa "AKCHOMBI
crepeomerpun. CeueHnus"

26.10.2023

25

Teopema o cymiecTBOBaHUM U
€AMHCTBEHHOCTH IIPSIMOM
napasieIbHON TaHHOU MPSIMO,
MPOXOJAIIEH Uepe3 TOUKY
MPOCTPAHCTBA U HE JIeKalllel Ha
JAHHOU npsiMoit. JlemMma o
NepeceueHNNNapaIeIbHBIXIIPSIMBIX

07.11.2023




IIIIOCKOCTBIO

26

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayIEIbHBIX
npsMbIX. Teopema o
CKPEILMBAIOIUXCSMPAMBIX

08.11.2023

27

[TapannensHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJIEILHOTO
MMPOCKTUPOBAHM.
N306paxkenuepa3HbIxpuryp B
MapajuIeIbHONIPOEKIINN

09.11.2023

28

[eHnTpanbsHas mpoekuus. YToi ¢
COHAIPaBJICHHBIMU CTOPOHAMHU.
YTroIMexIynpssMbIMHA

14.11.2023

29

3amayn Ha JOKA3aTeILCTBO U
HCCIIE0BaHNE, CBI3aHHEIE C
PacIoyIOKEHUEM MPSMBIX B
MPOCTPAHCTBE

15.11.2023

30

[TonsTHA: MapaJyIETbHOCTh NPSIMO
Y TUIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napamuiebHOCTH MPSMOU U
IJIOCKOCTH.
CaoiicTBanapajieIbHOCTUIPSIMON U
IJI0CKOCTH

16.11.2023

31

I'eomerpuueckue 3a1auu Ha
BBIUMCIIEHUE U J0KA3aTeNIbCTBO,
CBSI3aHHBIE C N1ApPAJIJIEIBHOCTBIO
MPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

21.11.2023

32

HOCTpOCHI/IC CCUCHU, ITPOXOAALICTO




yepes JaHHYI0 IPSAMYIO Ha YEPTEXKE
Y MapAJUIETBHOIO APYTrOW NpsiMOM.
PacuéroTHOIEHMI

22.11.2023

33

[TapannensHas npoekuus,
MPUMCHCHUC IJIA ITOCTPOCHU A
CeueHHi Ky0a ¥ mapajuiesenumne/a.
CaoiicTBanapayienenuneaa u
MIPU3MBI

23.11.2023

34

[TapannenpHbIE IITIOCKOCTH.
[Tpu3Haku nmapamienbHOCTH JBYX
IJTOCKOCTEHN

28.11.2023

35

Teopema o mapaieIbHOCTH U
C€AMHCTBEHHOCTH ITINIOCKOCTH,
MPOXOSIIEH Yepe3 TOUKY, HE
MPUHAJICHKAILYIO TaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

29.11.2023

36

CaolicTBa napauieIbHbIX
IJIOCKOCTEH: 0 mapayuieaTbHOCTH
MPSIMBIX TIEpECeUeHus MU
MepPEeCcCeYeHHH JIBYX MapaliesbHbIX
IJIOCKOCTEH TpeThen

30.11.2023

37

CBoiicTBa napajjieinbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napauieNbHbIX TPSIMBIX,
3aKITFOUEHHBIX MEXKTY
napajieIbHbIMU IJIOCKOCTIMHU; O
MEPECCUCHUH NPSIMOU C IBYMSI
napajieIbHbIMU TIOCKOCTSIMHU

05.12.2023

38

IToBTOpenue: Teopema [Tudaropa Ha




IIJIOCKOCTH

06.12.2023

39

IToBTOpEHuUE:
TPUTOHOMETPHUAIPIMOYTOJIBHOIOTPE
YroJIbHUKa

07.12.2023

40

CaoiicTBa Ky0a 1 MPSIMOYTOJILHOTO
napajuielenune1a

12.12.2023

41

Brruucnenue amH OTpEe3KOB B KyOe
Y TIPSIMOYTOJIBHOM
napaiesienure e

13.12.2023

42

[lepneHMKYISIPHOCTD NPAMOU 1
mrockocTH. [Ipu3nak
MEPIEHIUKYIISIPHOCTH MPSIMOH U
IJI0CKOCTH

14.12.2023

43

[TeprieHAMKYISAPHOCTD MPSAMOM U
mrockoctu. [TpusHak
MEPIEeHIUKYIIPHOCTH MPSMON U
MJI0CKOCTH

19.12.2023

44

Teopema o cyriecTBOBaHHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOIALICH Yyepe3 TOUKY
MIPOCTPAHCTBA U NMEPIICHIUKYIIPHON
K IJIOCKOCTHU

20.12.2023

45

IInockocTu n NEPNCHAUKYIIAPHBIC
UM IIPsAMBIC B MHOT'OI'PAaHHUKAX

21.12.2023

46

IInockoctu u NEPNCHAUKYIIAPHBIC
UM IIPAMBIC B MHOTOT'PAHHUKAX

26.12.2023

47

[leprieHAUKYISAp U HAKJIOHHASL.
IlocTpoeHue nepneHauKysapa u3

27.12.2023




TOYKH Ha MPSAMYIO

48

[lepneHuKysp 1 HAKJIOHHAS.
[TocTpoenue neprneHuKyspa u3
TOYKH Ha MPSAMYIO

28.12.2023

49

Teopema o0 TpEX nepHeHANKYIApax
(mpsimast 1 oOpaTHast)

09.01.2024

50

Teopema o TpEx nepneHANKyIIpax
(npsimas u oOpartHas)

10.01.2024

51

Yroamex1yCKpenmBaromuMUCAIpPs
MBIMH

11.01.2024

52

[Tonck neprneHIMKyISIpHBIX IPSIMBIX
C ITIOMOIIIBIO HepHeHJII/IKy.TIHpHLIX
IJIOCKOCTEN

16.01.2024

53

OpToroHaIbHOETIPOCKTUPOBAHHUE

17.01.2024

54

[TocTpoenune ceuenuii Kyoa, MPU3MBI,
MPaBUJIBHON MUPaMUbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

18.01.2024

55

[TocTpoenune ceueHuii Kyoa, MPU3MBI,
MPaBUJILHON MUPaMUbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

23.01.2024

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIILHO IJIOCKOCTH.
[TnockoctucummeTpuii B
MHOTOTpaHHUKAX

24.01.2024

57

[Tpu3Hak nepneHauKyIspHOCTH
IIPSIMON U TUNIOCKOCTH KaK CIIEACTBHE
CUMMETPHUHU

25.01.2024




58

[IpaBuUsIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuil OT TOUKH 10
IUIOCKOCTH

30.01.2024

59

[IpaBUsIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuil OT TOUKH 10
IUIOCKOCTH

31.01.2024

60

CriocoObl OIyCTUTh
MEPIEeHIUKYIISAPBl: CHMMETPHS,
CABUTI TOYKH I10 NapaJJIEIbHON
psAMOH

01.02.2024

61

CrBur 1o HenapaJIeabHOM MPSAMOH,
U3MEHEHNE PACCTOSHUN

06.02.2024

62

KonTpossnas pabora "B3aumHoe
pacrooKeHue NpIMbIX U
IJTOCKOCTEN B MpocTpaHcTBe"

07.02.2024

63

[ToBTOpEHUE: YrOa MEKIY IPSIMBIMU
Ha TUIOCKOCTH, TPUTOHOMETPHUS B
[IPOU3BOJILHOM TPEYTOJIbHHKE,
TeopeMa KOCUHYCOB

08.02.2024

64

[ToBTOpEHUE: Yroa MEXIy
CKPEIMBAIOIIUMHUCS PSIMBIMU B
MIPOCTPAHCTBE

13.02.2024

65

FGOMeTpI/I‘-ICCKI/IC MCTObI
BBIYHUCIICHUA YTJIa MCIKAY NPAMbBIMU
B MHOT'OTpaHHHKaX

14.02.2024

66

JIByrpanssbiii yroa. CBOMCTBO
JIMHENHBIX YIJI0OB IBYTPAaHHOTO yrja

15.02.2024

67

HepHeHI{I/IKYJ’IHPHHC IJIOCKOCTH.




CBoiicTBa B3aMHO
MEPICHIUKYISIPHBIX TIOCKOCTEH

20.02.2024

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEM; TEOpEMa O MPSAMOU
IIepeCeYeHMs ABYX IIIOCKOCTEN
NIEPIEHIUKYIIPHBIX TPEThEN
IUIOCKOCTH

21.02.2024

69

[IpssMOYTroIBHBIN MapajuIeIenuIe;
Ky0; U3MepeHus, CBOICTBa
IIPSIMOYTOJIBHOTO NTapaJuIeIeuIe1a

22.02.2024

70

Teopema o AuaroHayn
MPAMOYTOJIHOTO MapaJijieenuIena
U CJIEJICTBUE U3 HEE

27.02.2024

71

CrepeoMeTrpuueckre U NPUKIAIHbIE
3aJ1aui, CBSI3aHHbIE CO B3aMHBIM
PacroJIOKEHUEM MPAMBIX U
MJI0CKOCTH

28.02.2024

72

HOBTOpCHI/Iei CKpCHIUBAOIIHUECS
IIPpAMBIC, IMapaICIIBHBIC IIJIOCKOCTHU
B CTaHAAPTHBIX MHOI'OTPpaHHUKAX

29.02.2024

73

[Tapa mapannenbHbIX MJIOCKOCTEH Ha
CKPEILUBAIOIIUXCS MPSMBIX,
paccTosiHUE MEXTY
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTBIX CUTYAITHIX

05.03.2024

74

PaccTostHue oT TOUKH A0 INJIOCKOCTH,
PacCTOAHUC OT HpHMOI\/’I 0
IIIIOCKOCTH

06.03.2024




75

Beluncnenue paccTosHUN MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMU C
IIOMOIIIBIO NIEPIEHANKYIIAPHON
IIJIOCKOCTH

07.03.2024

76

TpéxrpaHHbIid yroj, HEpaBeHCTBA

JUIsl TPEXTPaHHBIX YIiIoB. Teopema
[Tugaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JUJIsl TPEXTPAHHOTO yria

12.03.2024

77

DnemMeHTHl chepuuecKoi
TE€OMETPHUH: T€OJIC3NUECKUE TNHIN
Ha 3emuie

13.03.2024

78

KonTtponbras padota "Y1l u
paccrosiHus"

14.03.2024

79

CucreMaru3zanus 3HaHUM
"MHOTOrpaHHUK U €ro 3JIEMEHTHI"

19.03.2024

80

[Mupamuna. Buasl nupamu.
[IpaBunbHas nupamuaa

20.03.2024

81

[Tpuszma. [Ipsimas u HakJIOHHAs
npu3Msl. [IpaBunbHasnpuzMa

21.03.2024

82

[Ipsmoit napamenenunen,
MPSIMOYTOJIbHBIN TapasuieIenumne],
Ky0

03.04.2024

83

BrinmykiibleMHOTOT paHHUKH.
Teopemaldiinepa

04.04.2024

84

Brinykiible MHOTOTPaHHUKH.
Teopema Ditnepa. [IpaBunbHbIE U
MIOJIYTIPABUIIbHBIE MHOTOTPAaHHUKU

09.04.2024

85

KonTponpsHaspaboTa




"MHororpaHHuKu" 10.04.2024
86 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B

MPOCTPAHCTBE 11.04.2024
87 | CyMMaBeKTOpOB 16.04.2024
88 | Pa3HOCTBBEKTOpPOB 17.04.2024
89 | IlpaBunomapaienenumneaa 18.04.2024
90 | VYMHOXCHHEBEKTOPAHAYHCIIO 23.04.2024

Paznoxenne BexkTopa 1mo 6a3ucy
91 | Tpéx ]jGKTOpOB, HE JISKAIINX B 24.04.2024

OJTHOM TUTOCKOCTH
92 CKaJsipHOCTIPOM3BEICHHE 95.04.2024
93 Brraucnienue yria Mmexmy

BEKTOPAMH B IIPOCTPAHCTBE 30.04.2024
94 | Ilpocreitmmesanaun ¢ BEKTOPaMHu 02.05.2024
95 [IpocTeitmmesanaun ¢ BEKTOpaMu 07.05.2024
96 [IpocTeitmmesanaun ¢ BEKTOpaMu 08.05.2024
97 | Ilpocreiimmesagauu ¢ BEKTOpaMu 14.05.2024
98 Ob6o06uieHne u

CHUCTEMATHU3AIUA3HAHUHI 15.05.2024
99 | O6ob6uenue u




CUCTEMAaTHU3alUI3HAHUN

16.05.2024

10

0 NroroBasikoHTposbHasipaboTa 1 91.05.2024

10 HroroBaskoHTposibHasipaboTa 1

1 22.05.2024

10 | O6oOmenue n 1

2 cUCTeMaTHU3alUsI3HaHUu I 23.05.2024
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE VUYEBHBIE MATEPUAJIBI /151 VAEHUKA

Matremaruka. ['eomerpus, 10 kimace/ Mepsnsik A.T'., Homupockwuit JI.A., [TossikoB B.M..; mox
penaxuueii [Togonsckoro B.E., O6mecTBo ¢ orpaHu4eHHON OTBETCTBEHHOCThIO M3naTenbckuii
ueHtp «BEHTAHA-I'PA®»; AkunonepHoe obmectBo «M3narensctBo «IIpocBenienue»
METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

Maremaruka. 'eomerpus, 10 xknacc/ Mep3msk A.I'., Homuposckuii [[.A., [Tonskos B.M.; nox
penaxuueii [Togonsckoro B.E., O6mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCThIO M3naTenbckuii

nentp «BEHTAHA-I'PA®»; AkumnonepHoe obrectBo «M3mgarenbetBo «IIpocBemnienuey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



