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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4alOIUMUCS TIOHATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

[lenas ocBoeHUs1 mporpaMMbl yd4eOHOro Kypca «l'eomeTpus» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHusl Oosiee TIyOOKMX TIEOMETPUUYECKUX 3HAaHUM W JIeWCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUH Ha YIIIyOJEHHOM YpPOBHE,
pacIIMpPSIIOIIMMH U YCUIIMBAIOLIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacimpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYphI U
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEHIIMX MaTeMaTHYECKUX MOJIESAX, MO3BOJSIOUIMX OINUCHIBATh U HU3y4daThb
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HAHUE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUThH
HECTaHJIapTHHIE CIIOCOOBI pelICHU 3a/1aY;

dbopMUpOBaHrE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpE MHOTOTPAaHHUKH M Tella BpalIeHHs, KOHCTPYHPOBATh TE€OMETPUUYECKUE
MOJIETIH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHYECKUX TeOopHuil, (opMHpOBaHME TOHWMAHUS POJM AKCUOMATHUKH TPHU
IIPOBEJICHUHN PACCYKICHUN;

(opMUpOBaHNE YMEHHs BIAJE€Thb METOJAMH JI0Ka3aTEIbCTB M aJITOPUTMOB
pellieHusi, YMEHHUS HX MPUMEHSTb, MPOBOJUTH JOKAa3aTENIbHbIE PACCYKICHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBanrue (PyHKIIMOHATIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPHUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYallMii, WCCJIEIOBAHMS IOCTPOCHHBIX MOJENEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHHE JIOTMYECKUX YMEHUU  paclpeiensercs He TOJbKO IO
CoJiep KaTeNIbHBIM JIMHHSM, HO M 110 Togam oOyudenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIPOCAM OOyYarOIIUECs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJTIO/IEHNEM MPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOlIUXCsl, PaCIIUpsAsd U YIIIyOuIsist
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTEIbHBIX MPOTpaMM, OOECHEUUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
oOuM 1 podecCuoHaTBFHBIM 00Pa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMETpur. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble W CKpelIMBarolmuecss npsmble. [Ipu3Haku CKpelmumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OcCHOBHbIE CBOWCTBa MapajlIeNIbHOIO MNPOEKTUpoBaHus. HM300pakeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpaj’lp, Napajuleenurne],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W TMEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O MpsSMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEW: MPHU3HAK  NEPHNEHIUKYJSAPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JINHEWHBIN yTOJI IBYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBoiiCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yriua. CBoHCTBa IUIOCKHX U
JBYIPAHHBIX YIJOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJHAS OBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsSAMOYIOJbHBIA  MApaUIEIENMUIIE] U  €ro  CBOMCTBA.
Kparyaiime myTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupamupa: nN-yronpHas nHupamuia,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
MpaBWIbHOW mnupamuabl. [IpaBUiibHbIE MHOTOTPaHHUKH: MpaBWIbHAs IpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadJp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprss B MPOCTPAHCTBE. OJNEMEHThl CHMMETPHHM  MPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenune d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPAaBHIBHON
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOpP, IJIWHA HEHYJIEBOTO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yprciio. CBOKCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pas3loKEHWH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaunatel BekTtopa. CBs3b MEXAy KOOPAMHATAMHM BEKTOpa MU
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsATHA: UUIMHIPUYECKAsT MOBEPXHOCTb, KOHUYECKAs MOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
UINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxeHue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. CummeTpusi cepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMHUabl U KoHyca. O0BEM 11apa M 1apoBOTo
CEerMEHTa.

KoMmOuHanuu Ten BpamieHus U MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHMI: METOJ CJIEIOB, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ IEepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
CUCTEMa KOOPAMHAT B IpocTpaHcTBe. KoopaunaTel BekTopa. Pasznoxxenue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBolicTBa JBMKCHUH. Buabl JBWKCHUMN: TapauIeibHBIM IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MNpoIEAYp TPaKIAHCKOrOo 0OIecTBa (BBIOOPHI, OMPOCHI W JIPYyTro€), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTM4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTeMaTUYECKUE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccu © peav30BbIBATH COOCTBEHHBIE KU3HEHHbIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHECHHE MaTEeMAaTHYEeCKUX 3HAHWW U1 pelieHus 3amad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIICCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISAITh IMPOCKTHYID M HCCIEI0BATEIBCKYIO JEATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE INMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWH MEXAy MOHATHIMH, (DOPMYyIUPOBATH
OTpeieSIeHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATENIbHBIC, AMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEYUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBOJIBL;

BBEIOMpATh CMOCcO0 pemeHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KakK MCCIENI0BATEIbCKUM MHCTPYMEHT MO3HaHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTEeMaTHYECKOTO 0ObEKTa, SBJICHHUS, IIpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJEXKHOCTh uHbopMaIuu o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSCHCHHSA ITIO XO,[[y pCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIATH CBOHM CY)K)ICHI/IH C Cy)K)IGHI/ISIMI/I )IpyFI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Y4€TOM 3ajaad
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPU PELICHUU
F€OMETPUYECKHX 3a]1a4;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHATUSMHU, CBS3aHHBIMU C YIJIaMH B
IPOCTPAHCTBE: MEXAY MPSAMBIMH B HIPOCTPAHCTBE, MEXIY HIPsIMOM U
IUIOCKOCTBIO;

e CBOOOJHO ONEpPUPOBATH NOHATHUSAMH, CBA3AHHBIMU C MHOTOTPaHHUKaMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(uKaInum;

e CBOOOAHO ONEPUPOBATH TOHATUSIMH, CBS3AHHBIMH C  CEUYCHHEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
NPOEKTHpOBaHKUE (UTYp Ha IMIIOCKOCTh, BHIOIHATH M300paXkeHUs puryp
HAa TIOCKOCTH;

e CTPOWTH CEUYCHHsS]I MHOTOTPAHHWUKOB Pa3JTMYHBIMH METOJAMH, BBITOTHITH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBUHCIATH TUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (Tpu3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP,
OCb M IUIOCKOCTb CHUMMETPUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOIHO OMEpPUPOBATH MOHSITHIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATAaM B IPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HAJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUA U
HaXOXKJECHUE TCOMETPUUYCCKUX BEIUYMH, TPUMCHSIS W3BECTHBIC METO/IbI
IIpU PEIICHNH MaTeMaTHYECKHX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CII0)KHOCTH,

e TMPUMEHATH TMPOCTEUIIIME TPOTPAMMHBIC CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

e WU3BIEKAaTh, MPEOOpPa3OBHIBATH W HMHTEPIPETUPOBATH HH(MOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HAa TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEANbHBIC CUTYAIlMH, MPUMEHSTh HU3YYCHHBIC TOHSTHUS B
npolecce TOWCKAa PpeHIeHHs] MaTeMaTH4eckKd  CcQopMyIMpOBaHHON
npo0OJieMbl, MOJEIMPOBATh pEANbHBIE CUTyallud Ha S3BIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM T'€OMETPUUECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pemniaTh MPAKTUUYECKHE 3a/1ayw,
CBSI3aHHBIC C HAX0XJICHUEM T€OMETPHUECKUX BEINYMH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TTOJIYYECHHUSI TEJl BpaIllCHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOMHAIIMSIMU TeEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (QUrypax, MpEACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
peraTh reOMETPHYCCKHE 3a1a9i Ha BBIUYMCICHUE YTJIOB MEXKIY MPSIMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUNA OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH,
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXE€HUS MHOTOTPAHHUKOB WM TEJI BpaIlICHUS IPHU
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayieTbHO U MEPIEHIUKYJIISIPHO OCH), CEUCHUSI KOHYca (TapajuiesibHbIe
OCHOBAHMIO M MPOXOJSIINE YepEe3 BEPIINHY), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUW: METOJl CJIeIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckue (HakThl JJISi PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALINU, IPUMEHATh U3YUEHHbIC
IIOHATUS, TEOPEMBI, CBOWCTBA B MPOLECCE MOUCKA  PELICHUs
MaTeMaThyecku  C(HOPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUYECKUX BEIINUNH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JJeKkTpoHHbIE (HU(POBHIE)
o0pa3oBaTe/ibHbIE PECYPChI

Beenenue B CTCPCOMCTPUIO

23 1

DNEeKTPOHHBINA 00pa30BaTENbHBIN
pecypce "JlomaiHnue 3agaHus.
Cpennee oO1miee oOpa3oBaHue.
I'eomerpusa", 10-11 xnacc, AO
M3parensctBo "[IpocBenienue”
DJEeKTPOHHBINH 00pa30BaTENIbHbII
pecypc " cnam EI'D. Cpennee
obmiee obpazoBanue. Y4ueOHBII
MOJIYJIb IO PEIICHHUIO TPYTHBIX
3aJlaHuM M0 y4eOHOMY NpEeAMETY
"Matematuka (yriayOneHHbIN
yposenb)". 10-11 kmaccel", AO
N3narensctBo "[IpocBemienne”

BzaumHuoe PAacCIOJIOKCHHC
MpsAMBIX B IPOCTPAHCTBC

DNeKTPOHHBINH 00pa30BaTENIbHbII
pecypce "JlomaiHue 3a1aHusl.
Cpennee oOrmiee oOpa3oBaHUe.
I'eomerpusa”, 10-11 kmacc, AO
N3narensctBo "l[IpocBemienne”
DNEeKTPOHHBINA 00pa30BaTeNbHBIN
pecypc "4 cnam EI'D. Cpennee
oOmree oOpazoBanue. Y 4eOHBIH
MOJTYJIb 110 PEIICHUIO TPYIHBIX
3aJlaHuM 10 y4eOHOMY MpPEAMETY




"Matemartuka (yriayOneHHbIN
ypoBens)". 10-11 kmaccer", AO
MzpatensctBo "[IpocBemnienue”

HapaJ'IJ'IeJ'ILHOCTB MMPpAMBIX U
IUIOCKOCTEH B IIpOCTPAHCTBEC

DNEeKTPOHHBINA 00pa30BaTENbHBIN
pecypce "JlomaiHue 3a1aHusl.
Cpennee obmiee oopazoBaHue.
I'eomerpusa", 10-11 knacc, AO
MzparensctBo "[IpocBenienue”
DEeKTPOHHBINH 00pa30BaTENIbHbII
pecypc " cnam EI'D. Cpennee
obmiee obpazoBanue. Y4eOHBII
MOJIYJIb IO PEIICHHUIO TPYTHBIX
3aJlaHuM 110 y4eOHOMY NPEAMETY
"Matemartuka (yriayOneHHbIN
yposenb)". 10-11 kmaccel", AO
N3narensctBo "[IpocBemenne”

[leprieHANKYISAPHOCTD MPSIMBIX U
IJIOCKOCTEN B POCTPAHCTBE

25

DNeKTPOHHBINH 00pa30BaTENIbHbII
pecypce "JlomaiHue 3a1aHus.
Cpennee o0rmiee oOpa3oBaHHe.
I'eomerpusa”, 10-11 kmacc, AO
N3narensctBo "[IpocBemienne”
DNeKTPOHHBIA 00pa30BaTeNbHBIN
pecypc "4 cnam EI'D. Cpennee
obriee obpazoBaHue. Y4eOHbII
MOJTyJIb 110 PEIICHUIO TPYIHBIX
3aJlaHuM 0 y4eOHOMY MPEAMETY
"Matematuka (yriayOneHHbIN
yposenb)". 10-11 kmaccer", AO
N3narensctBo "l[IpocBemienne”




VYTriabl 1 paccTosIHUA

16

DNEeKTPOHHBINA 00pa30BaTENIbHBIN
pecypc "JloMaiHue 3a1aHusl.
Cpennee obmiee oOpa3oBaHHE.
I'eomerpusa", 10-11 knacc, AO
M3patensctBo "[IpocBemnienue”
DNEeKTPOHHBINA 00pa30BaTENbHBIN
pecypc "A cnam EI'D. Cpennee
obmiee obpazoBanue. Y4eOHBII
MOJIYJIb IO PEIICHHUIO TPYTHBIX
3aJJaHui TI0 y4eOHOMY MpEeIMETyY
"Matematuka (yrayOiaeHHbIN
yposenb)". 10-11 kmaccel", AO
M3narensctBo "[IpocBenienue”

MHororpanHuk#

DNEeKTPOHHBINM 00pa30BaTENIbHbII
pecypce "JloMaiHue 3a1aHusl.
Cpennee o0riee obpazoBaHue.
I'eomerpusa”, 10-11 kmacc, AO
N3narensctBo "[IpocBemienne”
DNeKTPOHHBIA 00pa30BaTeNbHBIN
pecype "A cnam EI'D. Cpennee
oO1ee oOpazoBaHue. Y UeOHBIH
MOJTyJIb 110 PEIICHUIO TPYIHBIX
3aJlaHuM M0 y4eOHOMY MPEAMETY
"MaremaTuka (yriryOiaeHHbIH
yposenb)". 10-11 kmaccer", AO
N3narensctBo "l[IpocBemienne”

BexkTops! B mpocTpaHCcTBE

12

DNeKTPOHHBIN 00pa30BaTENIbHbIIN
pecypce "JlomamHue 3a1aHus.
Cpennee obriee oopazoBaHue.




I'eomerpusa”, 10-11 kiacc, AO
MzpatensctBo "[IpocBemnienue”
DNEeKTPOHHBIN 00pa30BaATEIbHBIN
pecypc "4 cnam EI'D. Cpennee
oOmee oOpazoBaHue. Y UeOHBIH
MOAYJIb TIO PELICHUIO TPYIHBIX
3aJJaHui TI0 y4eOHOMY MpeIMeTy
"Matematuka (yriayOneHHbIN
yposenb)". 10-11 kmaccer", AO
NznarensctBo "l[IpocBemenne”

[ToBTOpEeHue, 06001IeHNE 1
cUCcTeMaTH3aIus 3HAHUH

DNeKTPOHHBIN 00pa30BaTENIbHbII
pecypce "JlomaiHue 3agaHus.
Cpennee oO1miee oOpa3oBaHue.
I'eomerpusa”, 10-11 knacc, AO
M3parensctBo "[IpocBenienue”
DNEeKTPOHHBIA 00pa30BaTENbHBIN
pecypc "4 cnam EI'D. Cpennee
obriee obpazoBaHue. Y 4eOHbII
MOJTyJIb 110 PEIIEHUI0 TPYIAHBIX
3aJlaHul 0 y4eOHOMY MpPEeAMETY
"Matematuka (yrayOneHHbIN
yposenb)". 10-11 kmaccer", AO
N3parensctBo "[IpocBemienue”

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoauuecTBO yacon JlaTa
Ne i/ Tema ypoka U3yYeHUS o dakry
Bcero
ITo niany

OcHoBHbIE TIpaBUIIa U300pAKEHUS HA PUCYHKE

1 MJIOCKOCTH, IMapajlIeIbHBIX MPSMBIX (OTPE3KOB), 1 05.09.2023
CepeIMHBI OTpe3Ka
[TonsiTHst cTepeoMeTpUM: TOUKA, MIPsiMasi, MIIO0CKOCTb,

5 npoctpancTBo. OCHOBHBIE MTPaBUIIa U300paXKEHHsS Ha 1 07.09.2023
PHUCYHKE TIOCKOCTH, MapaljIeIbHbIX MPSIMBIX
(OTpe3KOB), cepeaAHBI OTPE3Ka
[onsaTus: mepecekarommecs MmIOCKOCTH,

3 nepeceKaroImecs npsmas u IioCKOCTb; 1 07.09.2023
HOJYIIPOCTPAHCTBO
[MonsaTus: Mepecekarmuecs MIOCKOCTH,

4 MepeCEeKAOIINECs MpsiMasi U TUIOCKOCTb; 1 12.09.2023
TIOJTYIIPOCTPAHCTBO
MHororpaHHuKH, U300pa’keHNe MPOCTEUITNX

5 MPOCTPAHCTBEHHBIX (UTYP, HECYIECTBYIOIINX 1 14.09.2023
00BEKTOB
MHororpaHHUKH, H300paKeHUE TMPOCTEUIITNX

6 IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLINX 1 14.09.2023
00BEKTOB

7 AKCHOMBI CTEPEOMETPHHU U TIEPBBIE CIIEACTBUS U3 1 19.09.2023
HUX

8 AKCHOMBI CTEPEOMETPHUH U TIEPBHIE CIICICTBUS U3 1 21.09.2023




HHX

10

11

12

13

14

AXCHOMBI CTEpEOMETPHH U TIEPBBIE CICACTBHUS U3
HuX. CrocoObl 3a/1aHUs IPSIMBIX | IJIOCKOCTEN B
npoctparcTBe. O003HaAYCHHS MIPSIMBIX U IJIOCKOCTEH

N3o00paxeHune cedeHui mupamuibl, Kyoa v Mpu3Msl,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3ob0paxkenue
nepecedeH sl MOTYYCHHBIX IJI0OCKOCTEH.
PackpamBanue nocTpoeHHbIX CEUYEHUI pa3HbIMU
L[BETaMU

N300paxeHne cedeHuit mupamMmuibl, Kyoa v MpU3Mbl,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3ob0pakenue
NepecedeH sl MOTYYSHHBIX III0CKOCTEH.
PackpamBanue nocTpoeHHbIX CEUEHUN pa3HbIMU
L[BETaMU

N300paxeHrne ceyeHn i MMpaMuIbl, Ky0a ¥ IPU3MBI,
KOTOpbIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
nepecevyeHus MOMyYeHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN PA3HBIMU
OBE€TaMH

N300paxeHne ceyeHn i MMpaMuIbl, Ky0a ¥ IPU3MBI,
KOTOpbIE MPOXOAT yepe3 ux péopa. M3o0paxenue
HepeceveHUs! MOTYICHHBIX TNIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUIN PA3HBIMHU
OBE€TaMH

Merton ciaenoB s MOCTPOCHUA CceueHUI

21.09.2023

26.09.2023

28.09.2023

28.09.2023

03.10.2023

05.10.2023

15

Merton cnenoB 1ist mocTpoeHus ceueHuil. CBoiicTBa
MIEPECEUECHHM MPAMBIX U INIOCKOCTEN

05.10.2023

16

Meron cnenoB A nocTpoeHus ceueHuid. CBoiicTBa

10.10.2023




[IEPECCUCHUM NPAMBIX U INIOCKOCTEN

17

18

19

[TocTpoenue ceuenuii B nupamue, Kyoe 1o Tpém
ToukaM Ha péOpax. Co3jaHKe BHIHOCHBIX YepTEeKeH
1 3aluChb I1aroB IOCTPOCHUA

[Toctpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha p€Opax. Co3aHKe BHIHOCHBIX YepTexKe
U 3aIUCh 111aroB IMOCTPOCHHUS

[TocTpoenue ceueHuii B mupamuie, Kyoe mo Tpém
ToukaMm Ha péOpax. Co3aHKe BHIHOCHBIX YepTexkKe
U 3aIUCh 111ar0B IMOCTPOCHHUS

12.10.2023

12.10.2023

17.10.2023

20

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péOpax. Co3aHKe BHIHOCHBIX YepTexKen
Y 3aIIMCh 11aroB IIOCTPOCHUS

19.10.2023

21

22

23

[ToBTOpenue nnanumerpun: Teopema o
IPONOPLUMOHANIBHBIX 0Tpe3kax. [logoOue
TPEYTOJIbHUKOB

IToBrOpenue mnanumerpuu: Teopema Menenas.

PacueTsl B ceueHMAX Ha BBIHOCHBIX YEPTEkKAX.
Hcropus pasBUTHS INIAHUMETPUN U CTEPEOMETPUU

KonrtponbHas padora "AKCHOMBI CTEPEOMETPUH.
Cevenns"

19.10.2023

24.10.2023

26.10.2023

24

B3aumHoe pacnionoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpeuuBatoiuecs npsmele. [Ipuznaku
CKpelIuBaroImuxcs npsMoix. [lapanienbHbie npsmbie
B IIPOCTPAHCTBE

26.10.2023

25

TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH
IPSAMOM NapAJIEIbHOW JAaHHON MPSIMOM,
MIPOXOJISIIEN yepe3 TOUKY MPOCTPAHCTBA U HE

07.11.2023




JeXalled Ha JaHHOM npsiMoi. Jlemma o
HepeceyeHUH MapajuIeIbHbIX MPSAMBIX JIOCKOCTHIO

26

27

28

[TapamiensHOCTB Tpex NpsAMBIX. Teopema o TpEx
IapaJuleIbHbIX IPsAMBIX. TeopeMa o
CKPELIUBAIOIINXCS NPSAMBIX

[NapamiensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapaJUICIIFHOTO MPOSKTHPOBAHMS.
N3ob6pakenue pa3Hbx GUryp B mapamiebHOMI
[POEKIUU

LlenTpanpHas npoekuus. Yroji ¢ COHapaBiIeHHbIMU
CTOpPOHAMHM. YTOJ MEXAY IPSIMBIMU

09.11.2023

09.11.2023

14.11.2023

29

3aauM Ha J0Ka3aTeJIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

16.11.2023

30

[ToHsTHA: MapaJIETbHOCTh NPSIMOM U TIJIOCKOCTH B
npoctpaHcTie. [Ipu3Hak nmapamienbHOCTH NPAMON U
miockocT. CBOMCTBA MapaJIeIbHOCTH MPSIMOU U
MIIOCKOCTH

16.11.2023

31

32

33

I'eomeTpuueckue 3a1aun Ha BEIYUCIIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C MMAPAJUIEIBHOCTHIO
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE

[TocTpoeHue ceueHus, MIPOXOAALIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEPTEkKE U NapajlIeIbHOIO APYyTron
npsMoil. Pacdu€r oTHOIIEHMI

[TapamiensHas NpoeKLUsl, IPUMEHEHUE [T
MOCTPOCHMS CeUEHUH KyOa 1 mapayienenunesa.
CBolicTBa napajuieienune1a U Npu3Mbl

21.11.2023

23.11.2023

23.11.2023

34

[TapannensHble iockocty. [IpusHaku

28.11.2023




[apaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

36

37

38

Teopema 0 mapajIeIbHOCTH U €IUHCTBEHHOCTH
MJIOCKOCTH, MPOXOISIICH uepe3 TOUKY, HE
MPUHAISKALTYIO TAHHOU IJTIOCKOCTH U CJIEJICTBUS
n3 Heé

CBolicTBa napauiesIbHBIX INTIOCKOCTEH: O
NapajuIeIbHOCTH MPSAMBIX MTEPECCUCHUs TPU
MEPECCUCHHH JIBYX MapalIeIbHBIX TUIOCKOCTEH
TpeThen

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00 0Tpe3kax
MapauIebHBIX IPSIMBIX, 3aAKIIOUEHHBIX MEXITY
napauieIbHBIMU MJIOCKOCTSIMU; O MepeceueHU
MPSIMO C IBYMS MapajuieIbHBIMU TIJIOCKOCTSIMU

[ToBTOpenue: TeopeMa Iludaropa Ha miIockocTH

30.11.2023

30.11.2023

05.12.2023

07.12.2023

39

40

41

[ToBTOpEHUE: TPUTOHOMETPHSI MIPSIMOYTOJIBHOTO
TPEyroJbHUKA

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napaJsenenuneaa

Boruncnenue 1MH OTpe3KOB B KyOe U
IPSMOYTOJIBHOM Tapajulesenumnesie

07.12.2023

12.12.2023

14.12.2023

42

[IeprieHAIMKyYIAPHOCTD NMPSMOMN U IIIIOCKOCTH.
[Ipu3Hak nepneHAUKYIIPHOCTH IPSIMON U
IUIOCKOCTH

14.12.2023

43

44

[IepnieHAUKYIAPHOCTD NPSMOMN U IIIIOCKOCTH.
[Ipu3Hak nepneHAUKYIIPHOCTH IPSIMON U
IUIOCKOCTH

Teopema 0 CylIECTBOBAHMM U €AMHCTBEHHOCTH
IPSIMOM, IPOXOASAIIEH Yepe3 TOUKY IPOCTPAHCTBA U

19.12.2023

21.12.2023




NEePHEHANKYIISIPHON K IJIOCKOCTH

IInockoctu n NEPHNCHAUKYJISAPHBIC UM IIPSAMBIC B

45 21.12.2023
MHOTOT'paHHHKaX

46 [110CKOCTH ¥ MEePIEHIUKYISIPHBIE UM MIPsIMbIE B 96.12.2023
MHOTOTpaHHHKaX

47 [eprienaukynsap u HakiaoHHas. [Toctpoenue 98.12.2023
NEepIEHINKYIISpa U3 TOYKU Ha MPSIMYIO

48 [lepnienqukynsap u HakioHHas. [ToctpoeHue 98.12.2023
NEepIEHINKYIISpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nmepneHAUKyIsIpax (mpsmas u 11.01.2024
obOpatHas)

50 Teopema o Tpéx nepneHAUKYIspax (mpsmas u 11.01.2024
oOpatHast)

51 VYron Mexay CKpelBaOUMMUCS PSIMbIMU 16.01.2024

59 [Touck nepreHANKYIIPHBIX npﬂivn)lx C TIOMOUIBIO 18.01.2024
HEepHEHIUKYISAPHBIX TNIOCKOCTEH

53 OpToroHaiabHOE TPOSKTUPOBAHUE 18.01.2024

54 [TocTpoenue ceuenuii kyda, MpU3MBI, HPaBI/IJ'ILHOI/I 93.01.2024
NUPaMU/IbI ¢ IOMOIIBIO0 OPTOTOHAIBHON MPOEKIIUN

55 [TocTpoenue ceuenuii kyba, MpU3Msl, HPaBI/IJ'II)HOI/I 95 01.2024
MUPaMUJIBI C TIOMOIIBIO0 OPTOTOHAIFHON TIPOEKIHN
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIHHO

56 iockocTH. [ImockocTi cuMMeTpuii B 25.01.2024
MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHaAuKyIIpHOCTH NMPSIMOH U 30.01.2024
IUIOCKOCTH KaK CJIEICTBUE CUMMETPHH

58 IIpaBunpHBIE MHOTOTPAHHUKH. Pacd€r paccTostHUI 01.02.2024

OT TOYKH OO0 IINIOCKOCTHU




[IpaBunbHBIE MHOTOTpaHHUKU. Pacdy€r paccTosiHui

59 01.02.2024
OT TOYKH J0 IUIOCKOCTH
CrocoObI OIYCTUTE NEPIEHAUKYIAPLI; CHMMETPHSL,

60 Y PHEHIHEYIAPSL P 06.02.2024
C/IBUT TOYKH I10 MapajlIeIbHOW PSIMOi
CaBur no HenapajuieaIbHOH MPsIMOH, N3MESHEHHE

61 A renap P 08.02.2024
paccTosTHUI
KonTpoabHas padora "B3auMHoe pacriojioxkeHue

62 P pabota pactio 08.02.2024
HPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE
[ToBTOpEHUE: YroyI MEXIY NPSIMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B TPOU3BOJIBHOM TPEYTOJIbHUKE, 13.02.2024
TeopeMa KOCHHYCOB
[ToBTOpEHUE: YOI MEXIY CKPELIUBAIOIMMUCS

64 PEHE: YT Ay CRpenBaon 15.02.2024
IPSIMBIMH B TIPOCTPAHCTBE
TeoMmeTpruuecKkre METOIBI BBIYUCICHUS YIJIa MEK T

65 P r Y 15.02.2024
NPSIMBIMUA B MHOTOTPaHHUKAX

BYIrpaHHBINA yroJi. CBOWCTBO JIMHEHHBIX VIIIOB

66 Heyrp T r 20.02.2024
JIBYTPaHHOTO yTiia
[MepneHauKyaapHbIe II0CKOCTH. CBOMCTBA B3aUMHO

67 e . 22.02.2024
NePIEHIUKYIISPHBIX TUIOCKOCTEH
[Ipu3HaK MeprneHUKyIIPHOCTH TIOCKOCTEH;

68 TeopeMa O IPSIMO NIEPECEUEHMS IBYX MIJIOCKOCTEN 22.02.2024
NEPIEHIUKYISIPHBIX TPEThEH MI0CKOCTH
[IpssMoyToNBHBII TTapauIeenune; Ky0; n3MepeHus,

69 pAMOYT P 7 XY p 27.02.2024
CBOMCTBA MPSAMOYTOJILHOTO MMapaiieiienuIe/a
Teopema 0 JUArOHAIM IPAMOYTOIBHOTO

70 peMa o A pAMOY ! 29.02.2024
napajie/ieue/a u CIeJCTBUE U3 Heé
CrepeoMeTpHYECKHE U IPUKIIAIHBIE 3a0a4H,

71 PEOMETP priian . 29.02.2024

CBA3aHHBIC CO B3aMMHBIM PACITIOJIOKCHUCM IIPAMBIX




" IJIOCKOCTH

HOBTOpCHI/ICZ CKpCIIUMBAOIIHECA IIPSAMBIC,

72 napajuleJIbHbIE IIOCKOCTH B CTaHJAPTHBIX 05.03.2024
MHOTOT'paHHHKaX
[Tapa nmapanieabHbIX TIOCKOCTEN HA

73 CKPELIMBAIOIIUXCS IPSIMBIX, PACCTOSIHUE MEXIY 07.03.2024
CKPELMBAIOIUMUCS MPSMBIMH B ITPOCTHIX
CUTYaIHsAX

74 PaCCTOfIHI/Ie OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT 07.03.2024
OpSMOM 10 IIIOCKOCTH
Brluncnenue paccTosHUN MEXY

75 CKPEUIUBAIOIIMMHUCS TPSIMBIMU C TIOMOIIIBIO 12.03.2024
HEepHEHIUKYIAPHOM MII0CKOCTH
TpéxrpaHHslil yroi, HEpaBeHCTBA I TPEXTPAaHHBIX

76 yrioB. Teopema I[ludaropa, TeopemMbl KOCUHYCOB U 14.03.2024
CHUHYCOB JUI TPEXTPAHHOIO yIila

77 DeMeHThl ChpepruuecKoil reOMeTpUH: reoIe3NIeCcKre 14.03.2024
JMHUM Ha 3emiie

78 KontponbHas padota "Yrisl u paccrossaus" 19.03.2024

79 CI/ICTeMaTI'/'ISaHI/ISI 3HaHUN "MHOTrOrpaHHUK U €ro 91.03.2024
AIIEMEHTBI

80 [Mupamuna. Bunel nupamua. [IpaBunbsHas nupamuia 21.03.2024

81 [Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBL. 02.04.2024
IIpaBunpHas npuzma

82 [Ipssmoit napaienenunes, NpsMOyroabHbIN 04.04.2024
napaenenunes, Kyo

83 Beinyknbie MHOrorpanHuku. Teopema Dinepa 04.04.2024

84 Beimykiible MHOTOTpaHHUKH. Teopema Ditiepa. 09.04.2024




HpaBI/IJIBHIale 1 NOJYIIPAaBHUJIbHBIC MHOT'OTPAHHHUKHU

85 KoHnTtposnbnast pabora "MHororpaHHuKu" 1 11.04.2024
86 [TonsTne BeKTOpa Ha MIIOCKOCTH U B IPOCTPAHCTBE 1 11.04.2024
87 CymMa BEKTOpOB 1 16.04.2024
88 Pa3HocTh BEKTOpPOB 1 18.04.2024
89 [IpaBwuiio mapannenenunena 1 18.04.2024
90 YMHOX€EHHE BEKTOpa Ha YHCIIO 1 23.04.2024
01 Paznoxxenue BeKTf)pa 1o 6a3ucy Tpéx BEKTOPOB, HE 1 95 04.2024
JIeKAIUX B OTHOM TUIOCKOCTH
92 CkansipHo€ NpOU3BEICHUE 1 25.04.2024
93 Brrauciienue yria Mexay BEKTOpaMu B 1 30.04.2024
POCTPAHCTBE
94 [Ipocreiinme 3a1a4n ¢ BEKTOpaMH 1 02.05.2024
95 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1 02.05.2024
96 [Ipocreiinme 3a1aun ¢ BEKTOpaMH 1 07.05.2024
97 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1 14.05.2024
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 16.05.2024
99 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1 16.05.2024
100 Hrorosast KOHTpOJIbHAS paboTa 1 21.05.2024
101 HToroBast KOHTpOJIbHAsA paboTa 1 23.05.2024
102 O00011IeHNE U cUCTEMATHU3aIMs] 3HAHUI 1 23.05.2024
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B NPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaiispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSAMOIA, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekxTtopHoe npousBenenue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIMTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




INIOCKOCTH B KOOpAWHATaxX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuieNbHbIe CEYeHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIbHUKOB, (hOPMYJIBI 115t
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOIPaHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TPU3MBI
CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
36 ’
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpana. Oobém
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BbEMOB MUPaMUJ C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUECKUE 3a7jaul, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOM
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
NapajuIeIbHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN WINHpPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57 [Ipuknagubie 3a7a4n, CBI3aHHBIC C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena U MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

ITmomany OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06véme mapa. [Inomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXKTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKECHUI

Bupl niBukeHuil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABUMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"TTapannenbHOCTh IPSAMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaamu MOBEPXHOCTH U O0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

95

96

[ToBTOpeHue, 06001IIeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pOJIb B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







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

» Maremaruka. ['eometpus, 11 xkimacc/ Mep3isk A.l'., Homuposckuii JI.A.,
[TomnsikoB B.M..; mox penakuueit [Togonsckoro B.E., O06miecTBo ¢ orpaHnYeHHOM
oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; Akunoneproe

obmectBo «M3naTenscTBO «IIpocBeienne»

METO/IUYECKHUE MATEPHUAJIBI J1JI51 YUUTEJISA
Marematuka. 'eomerpus. 11 kmacc. YriuyOeHHBIN YpOBEHb: yueOHOE Tocodue /
A.T. Mep3snsk, 1. A. Homuposckuii, B. b. [Tononcknit, M. C. Skup: noa

penakuueit B. E. [lononsckoro. - M. : Benrana-I"pad, 2020.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

DnexTpoHHBINA 00pazoBatenbHbIi pecypce "lomamnue 3ananus. Cpennee ooiee
obpazopanue. ['eomerpus"”, 10-11 kinacc, AO UznarensctBo "IIpoceemnienue"
DneKTpOHHBIN 00pa3zoBatenbHbIN pecypc " cnam EI'D. Cpennee oOiee
oOpa3oBaHue. Y4eOHbI MOAYIb MO PEHICHUIO TPYAHBIX 33JJaHUl MO Y4EOHOMY
npeaMety "Maremartuka (yriyonenHsiit ypoBenb)". 10-11 kmacesr", AO

N3natensctBo "l[IpocBenienue”






