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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINpPaBICHHOCTH U MPEAMETOB T'yMaHUTApHOTO IHUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, YMEHHE BBIJBUTATb U OMNPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEH OOYyYaloOUIuXcs TMpH
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
cenM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(heCCHOHAIBHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

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

pacimpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYphI U
¢dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUSI OKPYXKAIOIIEr0 MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasjaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI peIIeHUs 3a/1aY;

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

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHUECKUX TEOpHi, (OpMHUpPOBAHWE MOHMMAHUS POJIU AKCHOMATHKH TIpU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XOJI€ PeUICHHs CTEPEOMETPUUECKUX 3a7a4 U 33724 C MPAKTHUECKUM COJICPKaHHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00yJarOnIMXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKIX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX XKU3HEHHBIX CUTYalUSX U MPU U3YUYECHHH JPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
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 TtpeboBaHHne «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIepKaTEeNbHBIM JIMHUSAM, HO U 10 rojgam obyuenusi. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEJICTABICHUN 00YyYarolUXCsl, paclupss U yriayomss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIsAIONIeH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wu3ydenue ydeObHOro kypca «l'eomerpusi» Ha YriayOJEHHOM YypOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHSITUA ~ CTepeoMeTpuu. Touka, TpsiMasl, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh MPSAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlIeIIbHbIC
MPSMBIE B MPOCTPAHCTBE, MAPAUIEIBHOCTD TPEX MPSIMBIX, NAPATUIETBHOCTh IPSMON
u 1ockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpadAp, Mapajuielienume,
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTU: MEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHECHAUKYJISPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpTtoronanbHOE IIPOEKTUPOBAHUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yriua. CBoHCTBa IUIOCKHX U
JIBYTPAHHBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHMHYCOB M CHHYCOB JJIsi
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCThH MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
[IPaBUJIBHOW nupaMuzbl. IIpaBuibHbBIE MHOIOTpAaHHUKH: NpPAaBUJIbHAS MpU3Ma U



MpaBWJIbHAS MHUPaMHIA, NPABUIIbHAA TPEYroJibHAs MNMHUpPaMHIA W TPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHune o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MOBEPXHOCTU NPSIMOW MPHU3MBIL,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsST B MPAaBWJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenune d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPAaBHIBHON
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIECHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pas3loKEHWH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOODAMHATAMH TOYEK. YTOJN MeEXay Bekropamu. CKalgpHOE MPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
MUINHAP, KOHYC, YCeUYEHHBIM KOHYC, cdepa, mmap. BzammHoe pacmosioxkeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue 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, HWIMHJIpA, MUpaMuabl U KoHyca. O0BEM Iapa U 1MapoBOTO
CEerMEHTA.

KoMOuHnanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BhnucaHHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,



OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH UWIMHAPA, KOHyca, Iuiomanas chepsl U e€ JacTew.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHUSI: CEUYCHUS LUIIMHIpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHMI: METOJ CJEIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ| IEepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
cUCTEMa KOOpAMHAT B ITpocTpaHcTBe. KoopauHats! Bektopa. PaznoxeHne Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIM METOJ MpH PEIIEHUU TIeOMETPUUYECKHUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
LEHTPAJIbHASI CUMMETpUS, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYI MPSMOM.
[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(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIMIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYPhl, TIOHUMAaHWE BIUSHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenibl, IJIAHUPOBAHUE TMOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKHh Kak c]epbl 4eToBEUECKOM IesATEeNbHOCTU, JTamnoB €€
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIUBUIYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCHU(DUKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOJFOMCHUIX M YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOINPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUYHe,  MNpodieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHMEC
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakXKe BbIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1a4;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIIHHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B Xo/e 00CYXXJIeHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY 00OCYX1aeMOIl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/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, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJIEKT:

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 BOSHHUKHYThH TIPH PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIBTATOB JICSITCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW PabOTHI, pacrpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TIOHSATHUSMH CTEPECOMETPUU TIPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (TIpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

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

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, LEHTPATbHOE u OpPTOTOHAJILHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJHATH M300pakeHus puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH IUIONIAAX  T[OBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSATHUIAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

e BBINOJHATH ICUCTBUS HAJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HaXO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIC METOJIbI
MIPU PEIICHUN MaTEMaTUYECKUX 3ajad MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKATh, MPeOOpPa3OBBIBATh U HWHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, TMPEACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HAa TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIlMH, MPUMEHATh M3yYCHHBIC MOHSTHUS B
mpolecce IMOMCKA  pelieHUuss MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npoOJjieMbl, MOACIUPOBATh pPEATbHBIC CHUTYallMM Ha S3bIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMUUH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU KakK
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



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

OTIEpUPOBATh MOHATHUSMH, CBI3aHHBIMH C TEJIAMH BPAIECHUS: ITUIHHIPOM,
KOHyCOM, c(pepoii u mapowm;

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

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

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHAIIMSIMU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTMMCAaHHBIA OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAHHHUK WIIA 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 BPaAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH 1O TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPHUPOBATH TOHITHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJ BpaIlCHUS IIPH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHusl o100,
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
IPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopme;

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

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHUSA HA  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALINU, IPUMEHATh U3YUEHHbIC
IIOHATHUSI, TEOPEMBI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  C(HOPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAaHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606III€HIfC " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606meHI/vIe u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, MapaJljIeJIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToBTopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

02.09.2024

05.09.2024

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

05.09.2024

[ToBTOpEHME: Yyroy Mexay NpsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

[ToBTropenue miaanumeTpuu: Teopema o
MIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEYrOJIBHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH

IlonsTus CTCPCOMCTPHUU: TOUKA, ITpAMad,
IJIOCKOCTD, ITPOCTPAHCTBO.

09.09.2024

12.09.2024

12.09.2024

16.09.2024

IlousThs: MEPECCKAOIMUECS IIIIOCKOCTH,




IepeceKaroImecs npsmasi v MiI0CKOCTh;
MOJIYTIPOCTPAHCTBO

19.09.2024

10

11

[TonsTHS: NEepeceKaroluecs MIOCKOCTH,
IepeceKaroImecs npsmas  IiIoCcKoCTh;
IIOJIYTIPOCTPAHCTBO

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AXCHOMEI CTCPCOMCTPHUHU U IICPBBIC
CICACTBHA U3 HUX

19.09.2024

23.09.2024

26.09.2024

12

13

14

CriocoObl 3a/1aHus IPSMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBE.

MHororpaHHUKH, U300paKeHHne
IPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP
MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP

26.09.2024

30.09.2024

03.10.2024

15

16

17

18

N300paxenune cedeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pédpa.

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pédpa.

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEdpa.

N3o0pakeHune nepeceueHust moaydeHHbIX
IJI0CKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH Pa3HbIMU LIBETAMU

03.10.2024

07.10.2024

10.10.2024

10.10.2024

19

[TocTpoenue ceuenuii B mupamue, Kyoe




o Tpém Toukam Ha péopax. Cozmanue
BBIHOCHBIX YePTEXKEH M 3aIlKCh I11aroB
MOCTPOCHHSI

14.10.2024

20

21

22

Merton cienoB i HOCTPOCHUS CEUEHHUH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CaoiicTBa nepeceyeHu MPSIMbIX U
IIJIOCKOCTEN

Mertoa cies1oB Jist TOCTPOSHHUS CEUYSHUH.

CBoiicTBa nepeceueHnid MpsIMbIX U
IIJIOCKOCTEN

17.10.2024

17.10.2024

21.10.2024

23

[TocTpoenue ceveHuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
IMOCTPOEHUS

24.10.2024

24

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTEXKeH U 3aIluch I1aroB
MIOCTPOEHUS

24.10.2024

25

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pEbpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMHCh IIaroB
MOCTPOEHUS

28.10.2024

26

27

Kontponbras pabota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacrosnoxeHue npsmMbix B
npoctpancTBe. CKpenBaronmecs
npsmblie. [Ipu3Haky ckpelmuBarommxcs

07.11.2024

07.11.2024




npsaMbIX. [lapamiensHble IpsiMbIE B
IIPOCTPAHCTBE

28

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH MPSIMOM MapasuienbHON
JAHHOW MPAMOM, IPOXOASIIEN YepeE3
TOYKY MPOCTPAHCTBA U HE JIexKalel Ha
JIAaHHOM npsiMoil. JIemMa o mepeceueHumn
MapajuIeNbHbIX IPSIMbIX IIJIOCKOCTHIO

11.11.2024

29

[TapamtenpsHOCTB TpeX HMpsMBbIX. Teopema
0 TpE€X mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIUXCS MPSAMBIX

14.11.2024

30

31

32

[TapannensHOE MPOSKTHUPOBAHHE.
OcHOBHBIE CBOMCTBA MapaJLJICILHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKINUN

enTpanbHas npoeKkuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXy NPSMBIMU

Yron MCKAY CKPCHIMBAOIIINMHCA
psAMBIMHA

14.11.2024

18.11.2024

21.11.2024

33

3agaun Ha TOKA3aTeIbCTBO U
HUCCIIENOBAHNE, CBA3aHHEIE C
PaCTONIOKEHUEM MPSMBIX B IPOCTPAHCTBE

21.11.2024

34

[TonsATHA: mapamIenbHOCTh NPSMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
HapajyIeIbHOCTU MPSMON U MIIOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U
IJIOCKOCTH

25.11.2024




35

['eomeTpuueckue 3a1aun Ha BEIYUCIICHHUE
U JI0Ka3aTelIbCTBO, CBSI3aHHbBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN
B IIPOCTPAHCTBE

28.11.2024

36

[TocTpoenue ceueHus, MPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YepTEkKE U
MapajyIeIbHOIO IPYyrou npsimoil. Pacuér
OTHOLUEHUH

28.11.2024

37

[TapannenpHast npoeKUHs, IPUMEHEHUE
U1 IOCTPOEHUSI CEUEHUH KyOa 1
napauienenumnena. CBoncTaa
napajuiefienune1a u NpusMbl

02.12.2024

38

39

40

41

42

[TapannensHbie muockoctu. [pusnaku
NapajuIeIbHOCTU JBYX IUIOCKOCTEH

Teopema 0 mapajuIeIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepes TOUKY, He MPUHAIICKALYIO TaHHON
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSMBIX IIEPECEUCHHUS
IIPU NIEPECEUEHUH IBYX ITapajlIeIbHbBIX
IIJIOCKOCTEN TpeTben

CBoiicTBa mapaienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapalJIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NTPSMOH ©
JBYMsI NTapaJlJIeIbHBIMU JIOCKOCTSMU

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuleJenuneaa

05.12.2024

05.12.2024

09.12.2024

12.12.2024

12.12.2024




43

Brruncnenue UIMH OTPE3KOB B KyOe U
IIPSAMOYT0JIbHOM I1apajuleIeuIIe e

16.12.2024

44

[lepnieH IUKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTHU IIPSMOH U
IJIOCKOCTH

19.12.2024

45

46

47

[TeprieHAMKYASIPHOCTD NPAMOUN 1
mockocty. [Ipru3nak
MEePIEHIUKYISIPHOCTH TIPSIMOU U
IJI0OCKOCTH

Teopema o CylecCTBOBAaHUH U
€IMHCTBEHHOCTH MPSIMOM, IpOXOoAsIIeH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

19.12.2024

23.12.2024

26.12.2024

48

[ImockocT U nepreHINKYIApHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

26.12.2024

49

50

51

[lepneHuKyIsp ¥ HAKJIOHHAS.
[TocTpoenue neprneHauKyspa u3 TOUKU
Ha IPSIMYIO

[lepneHiuKynsAp U HAKJIOHHAS.
ITocTpoeHnue nepneHauKyspa U3 TOUKU
Ha IPSIMYIO

Teopema o Tpéx nepneHANKYISIpax
(npsimast 1 oOpaTHast)

30.12.2024

16.01.2025

16.01.2025

52

Teopema o TpEX nepneHANKYIIpax
(npsiMast u oOpatHas)

20.01.2025




53

[Touck neprieHIMKYASPHBIX TPSMBIX C
MTOMOIIIBIO TIEPTICHIUKYJISIPHBIX
IJIOCKOCTEH

23.01.2025

54

55

56

OpToroHanbHOE IPOEKTUPOBAHUE

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBWJIbHOM MUPaAMUABI C TIOMOIIBIO
OPTOTOHAJIBLHOM MPOEKINH

[Toctpoenue ceuenunii Kyoa, MpU3MBlI,

HpaBHHLHOﬁ IMUpaMuabl C IIOMOIIBIO
OpTOFOHaHBHOﬁ IMPOCKINU

23.01.2025

27.01.2025

30.01.2025

57

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

30.01.2025

58

59

60

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yrIia
I'eomeTpuyeckre METObI BBIYUCICHUS
yria MeXay IpsAMBIMU B MHOTOTPaHHUKAX

[TeprieHAMKYASAPHBIE TIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEN

03.02.2025

06.02.2025

06.02.2025

61

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
IIepeCEYEHM IBYX MIIOCKOCTEN
NEPIEHIUKYJIPHBIX TPEThEN INIOCKOCTH

10.02.2025

62

Kontponbnas padota "B3anmuoe
pacIooKEHNE MPSIMBIX U MNIOCKOCTEN B
npocrpaHcTae”

13.02.2025




63

PaccrosHue oT TOUKH J0 IIIIOCKOCTH,
pacCcTosAHUEC OT pr[MOﬁ J0 IINIOCKOCTH

13.02.2025

64

65

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 0 IJIOCKOCTH

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

17.02.2025

20.02.2025

66

[Tapa napasienbHbIX IJIOCKOCTEN Ha
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPEIUBAIOIIUMUCS TPSIMBIMHU B
MIPOCTBIX CUTYAIUAX

20.02.2025

67

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
IIOMOUIBIO NEPIEHIUKYIIPHON IIIOCKOCTH

24.02.2025

68

TpéxrpaHHblid yroi, HEpaBeHCTBa IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTIO yIJia

27.02.2025

69

70

CTCpCOMCTpI/I‘{eCKI/Ie " NPpUKIIaIHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

KonrtponbHast padota "Yrisl u
paccrosiHus"

27.02.2025

02.03.2025

71

Brinykiible MHOTOrpaHHUKH. Teopema
Olinepa. [IpaBunpHbIE U OTyNIpaBUIbHBIE
MHOTOTpaHHUKHU

05.03.2025

72

73

Beinykiieie MHOrOrpanHuku. Teopema
Ditnepa

[IpssMo#t napainenenunes,

05.03.2025




NPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

09.03.2025

74

75

[IpssMOyTONBHBIN MapajuIeaenuIe; Kyo;
WU3MEPEHHUS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiejenunea

TeopeMa 0 AuaroHajav mnmpsaMoOyroJIbHOro
napajjieiacnuieaa u CICACTBUC U3 Heé

12.03.2025

12.03.2025

76

[Inpamupa. Buael nupamun. IpaBuinbHas
nupamuzia

16.03.2025

77

78

79

[Ipusma. [IpsAmast u HAKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIockocTu. Ilnockoctu
CUMMETpPUI B MHOTOTPaHHHUKAX

[Ipu3Hak nepneHuKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU

19.03.2025

19.03.2025

23.03.2025

80

81

82

CriocoObl OIyCTUTH NEPIIEHANKYISAPBIL:
CUMMETpHS, CIIBUT TOYKHU TIO
MapajuIeIbHON IPSIMOU

CaBur no HemapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

02.04.2025

02.04.2025

06.04.2025

83

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTAHJAPTHBIX
MHOTOTPaHHUKAX

09.04.2025

84

85

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €r0 JIEMEHTHI"

KonrtponsHast pabora "MHoOrorpaHHUKH"

09.04.2025




13.04.2025

Ilousarue BCKTOpa Ha IIJIOCKOCTHU U B

86
IIPOCTPAHCTBE 16.04.2025
87 CyMMa BEKTOpOB 16.04.2025
88 Pa3znocTh BekTOpOB 20.04.2025
89 [IpaBuio mapamienenurena 93.04.2025
90 YMHOXEHHE BEKTOpa Ha YHCIIO 93.04.2025
Paznoxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIINX B OJHON 97 04.2025
TUTOCKOCTH
92 CkaisipHOE TIPOU3BEICHUE 30.04.2025
93 Brruunciienue yria Mexy BEKTOpaMu B
MIPOCTPAHCTBE 30.04.2025
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 04.05.2025
95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 07.05.2025
96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 07.05.2025
97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 11.05.2025
98 O0o0mieHre 1 cucTeMaTH3aIys 3HaHUH

14.05.2025




99

O06001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI

14.05.2025

100 HroroBas KoHTpoONIbHAsI paboTa 1 18.05.2025

101 Hrorosas koHTpobHas paboTa 1 21.05.2025

102 O6001IeHre U cucTeMaTU3alus 3HaHUN 1 21.05.2025
OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara uuppoBbIe
Ne n/m Tema ypoka Konrpoabubie IIpakTuueckue A p
Bcero u3ydyeHusi  oOpa3oBaTeibHbIe
padoTshI padoThI
pecypcsbl
[ToBTOopenue Tembl "KoopanHaTel BEKTOpa
1 1
Ha IJIOCKOCTH M B IPOCTPAHCTBE" 02.09.2024
5 [ToBTOpenue temsl "CkasspHoe 1
MIPOM3BEICHUE BEKTOPOB" 05.09.2024
[ToBTOpeHue TeMsl "Bbhruncinenue yria
3 1
MEXTy BEKTOpaMH B TIPOCTpaHCTBE" 05.09.2024
[ToBTrOpenue Temsl "YpaBHEHUE TPSIMOI,
4 . 1
MPOXOASAIICH uepe3 1Be TOUKHu" 09.09.2024
YpaBHEHHE IOCKOCTH, HOpMaJlb,
5 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax 12.09.2024
YpaBHEHHE IOCKOCTH, HOpMaJlb,
6 1
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax 12.09.2024
7 B 1
€KTOPHOE NPOU3BEICHHE 16.09.2024
8 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMHUPOBAHHE 19.09.2024
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE 19.09.2024
AHanuTHYeCKHe METOJIbI pacuéTa yria
10 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKAaxX 23.09.2024
AHaJIUTUYECKUE METOBI pacuéra yriia
11 1
MEXy IUTOCKOCTSIMA B MHOTOTpaHHUKAX 26.09.2024




dopMyia pacCTOSSHUSA OT TOYKH 10

12
IJIOCKOCTH B KOOPJIMHATAX 26.09.2024
13 HaxoxaeHne paccTosSHUN OT TOYKHU 10
IJIOCKOCTH B KyOe 30.09.2024
Haxoxnenue paccTossHui OT TOUKH J10
14 .
IJIOCKOCTH B TIPABUJIBHOM IMUPAMHUJIC 03.10.2024
15 KonTponbHas padota "Ananuruyeckas
reometpus" 03.10.2024
[unuHapudeckas MOBEPXHOCTD,
16 obpa3 We IIAHIPUICCKOM
PASYIOTIHE HIHIAD 07.10.2024
MTOBEPXHOCTHU
17 Hunuuap. [psmoit KpyroBod HUIMHAP.
[Tnomaae MOBEpXHOCTH MUIUHIPA 10.10.2024
Konnueckas moBepXHOCTh, 00pa3yromme
18 .
KOHMYECKOU nmoBepxHocTu. Konyc 10.10.2024
CeueHune KOHYyca TJIOCKOCTHIO,
19 9
MapajuieIbHOM TNIOCKOCTH OCHOBAHUS 14.10.2024
Yceuénnplit konyc. M300paxenue
20 _,
KOHYCOB M YCEUEHHBIX KOHYCOB 17.10.2024
[Tnomans 60KOBOI MOBEPXHOCTH U
21 .
MIOJIHOW MOBEPXHOCTU KOHYCa 17.10.2024
99 [Tmomaas 60KOBOI MOBEPXHOCTH H
TTOJTHOW TTOBEPXHOCTU KOHYCa 21.10.2024
CrepeoMeTpuuecKue 3aaud Ha
23 0Ka3aTeJIbCTBO U BHIYUCIICHHE,
8 . 24.10.2024
MMOCTPOCHHUEM CEUYCHUH IIMIMHIPA, KOHYyCa
24 CrepeoMeTpuuecKue 3aaud Ha
JIOKA3aTeIIbCTBO U BEIYUCIICHHUE, 24.10.2024




IMOCTPOEHUEM CEUEHUM LWJIMH]IPA, KOHYCa

HpI/IKJ'IaI[HBIe 3aga4u, CBA3aHHBIC C

25 UATUHIPOM 28.10.2024
26 [TpuknaaHbIe 3a1a9H, CBSI3aHHBIC C
HAJTUHIPOM 07.11.2024
21 Cipepa wt map 07.11.2024
[epecedenue chepsl u mapa ¢
28 1ockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By H306p121>1<eH1(4be fnapa 11.11.2024
[epeceuenue chepsl u mapa ¢
29 mIockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By I/1306pl::1)KeHI§)e IL)uapa 14.11.2024
30 VYpasuenue cheprl. [Lnomans chepst u e
yacTei 14.11.2024
31 Cummerpus cdepsl U mapa 18.11.2024
CrepeoMeTpuuecKue 3aaud Ha
39 JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO c(hepoil u mapom, 21.11.2024
MTOCTPOCHHUEM UX CEUCHHM IIIOCKOCTHIO
CrepeoMeTpuuecKue 3aaud Ha
33 JI0Ka3aTeIbCTBO U BBHIYUCIICHHE,
CBSI3aHHBIE CO CEPOH U MapoM, 21.11.2024
MMOCTPOCHHUEM UX CEYCHHH IIIOCKOCTHIO
34 [TpuknaaHbIe 3a1aUu, CBSI3aHHBIC CO
cdepoit u mapom 25.11.2024
35 [ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,




BBIYHCIICHUS B OKPY>KHOCTH, CTaHJIapTHBIC
noxoous

28.11.2024

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpalliICHUA U

36 MHOT'OT'PaHHUKOB 28.11.2024
37 3agaum o Teme ""Tena 1 MOBEpXHOCTH

BparnieHus" 02.12.2024
38 3anauu o teme "Tena v MOBEPXHOCTH

BpamieHus" 05.12.2024
39 Kontponbnas padota "Tena u

MIOBEPXHOCTHU BpaleHus" 05.12.2024
40 O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO

napajuiesenume/a 09.12.2024
41 3amaun 00 yABOCHUHU Ky0a, 0 KBaapaType

Ky0a; O TPUCEKITNH yIia 12.12.2024

CrepeoMeTpHuyecKue 3aauu, CBSI3aHHBIE C
42 00BEMOM MPSIMOYTOJIBHOTO 12122024

napaJiesienumnea

[TpuknaaHble 3aauu, CBSI3aHHbIE C
43 BbIUUCIIEHEM 00BbEMa IPSIMOYTOJILHOTO 16.12.2024

napaJiesienumnea
44 O0BEM npsMOit TPU3MBI 10.12.2024
45 CrepeoMeTpHyecKHe 3aauu, CBSI3aHHBIE C

BBIUHCIICHHEM 00bEMOB MPSIMOMN MPU3MBI 19.12.2024
46 [TpuknaaHble 3aa4u, CBSI3aHHbIE C

00BEMOM MPSIMOI PU3MBI 23.12.2024
47 Beruuciienne 06EMOB Tell C TOMOIIBIO

onpeaenéHHoro uurerpana. O0bpém 26.12.2024




HAaKJIOHHOH IPU3MBbI

48

49

50

Brruncnenme 06bEMOB Tell ¢ TOMOIIbIO
onpeaenéHHoro uarerpana. O0bpém

MU PAMH/TBI

dopmyna 00bEMa MUpaMUIbL.
OTHo1IeHHE 00BEMOB TUPAMHKJT C OOIIIUM
YTJI0M

dopmyna 00bEMa MUPaMUIBL.

OTHoIICHHE 00BEMOB TUPAMHKJT C OOIIUM
yTII0M

26.12.2024

30.12.2024

16.01.2025

o1

CrepeoMeTpHYecKHe 3a/1auH, CBI3aHHbIE C
00bEMaMU HAKIIOHHOW TIPU3MBI

16.01.2025

52

53

CrepeomeTpHUeCKHUE 3a]1a4H, CBI3aHHbBIC C
00BEMaMU TUPaAMUJIBI
[Tpuknanueie 3ana4yn mo Teme "OOBbEMBI

Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

20.01.2025

23.01.2025

54

[Mpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

23.01.2025

55

56

[Ipumenenue 00bEMOB. Borunicnenue
paccTosHUSA A0 IUIOCKOCTH

Konrponsnas padora "O0béM
MHOrOrpaHHHuKa"

27.01.2025

30.01.2025

57

06vem mumHapa. Teopema 00 00bEMe
NPSAMOTO LAJIMHIPA

30.01.2025

58

Brruncienue 006EMOB TEN ¢ ITOMOILBIO
onpenenéHHoro uaTerpaia. Oobém
KOHYcCa

03.02.2025




59

[Tmomaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

06.02.2025

60

61

62

63

64

65

CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbIE C
BBIYHCIICHHEM 00BbEMOB IIVIIMHIPA,
KOHYyca

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
IJI0Iaau TOBEpXHOCTEN Ten"

O0BEM 11apa U MIapoOBOTO CEKTOPA.
Teopema 00 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUIECKUE 3a/1a4H,
CBSI3aHHBIE C BBEIYMCIIEHHEM 00HEMOB
11apa, MmapoBOro CErMeHTa U IMapoBOI0
CeKTOopa

[Tpuknagueie 3anaun mo Teme "OObEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
ioaapio ceprsl. COOTHOIICHUS MEXKIY
IJIOMIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TE

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenue o0bwEma npu mogo0uu.
CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C
BBIYHMCIICHHEM 00BEMOB TEJ U TIIOA e
ITOBEPXHOCTEN

KonTponbHas pabota "[1nomaau
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Te"

06.02.2025

10.02.2025

13.02.2025

13.02.2025

17.02.2025

20.02.2025

66

Ceuenus MHOTI'OI'PpaHHUKOB: CTAHAAPTHBIC
MHOTI'OrpaHHUKHA

20.02.2025

67

CeueHns MHOT'OT'PpaHHUKOB: MCTO CJICI0OB




24.02.2025

68

69

CedeHuss MHOTOIPAHHUKOB: CTaHIAPTHbBIC
IIJIOCKOCTH, HepecequHﬁ HpSIMLIX nu
IJIOCKOCTEN

HapanﬂenLHHe IIPAMBIC U IIJIOCKOCTH:
napajiICJIbHBIC CCUHCHUSA

27.02.2025

27.02.2025

70

[TapannenpHbIE TPSMBIE U TNIOCKOCTH:
pacy€T OTHOLIECHUI

02.03.2025

71

72

73

74

[TapannenpHbIE TPSMBIE U TNIOCKOCTH:
YIJIBI MEXKTY CKPEIIMBAKOIIUMHUCS
MPAMBIMHA

[lepnenqukynspHble TPSIMBIE U
IJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEH U
MPSIMBIX, CHAMMETPUM MHOTOTPAaHHUKOB

IlepnieHIuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NIEPIIEHIUKYJIpax
[lepnieHiuKynspHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHHUS JJIUH B
MHOTOTpaHHUKAX

05.03.2025

05.03.2025

09.03.2025

12.03.2025

75

[ToBTOpEHME: TOIMIAAN
MHOTOYTOJEHUKOB, ()OPMYJIBI JIS
Ioaaen, cooopaxeHust moao0us

12.03.2025

76

77

[ToBTOpEHME: TOIMIAAN
MHOTOYTOJEHUKOB, (POPMYJIBI JJIS
10 eH, COOOpaKEeHUSI TIOTOOMS

HOBTOpCHI/ICI Iiomaiau

16.03.2025




MHOTOYTOJLHUKOB, ()OPMYIIBI JUIS
TJI0IAIeH, COOOPaKEHHSI TIOI00MS

19.03.2025

78

79

80

[Tnomaay cedeHuit MHOrOTPaHHUKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHUSI TOA00MS

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIAIN TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAKCHHUSI TOT00MS

Kontponbnas padota "IloBropenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

19.03.2025

23.03.2025

02.04.2025

81

JiBuxeHust npoctpaHcTBa. OToOpakeHus.
JIBukeHust u paBeHCcTBO Guryp. O0miue
CBOICTBA ABMKEHUI

02.04.2025

82

Buapl n1BuxkeHMI: napaiebHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
psAMON

06.04.2025

83

84

[TpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS

09.04.2025

09.04.2025

85

Ob6o61matomiee nopropenue 11 nonsaruii u
METO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"TTapannenbHOCTh TPSMBIX U IIOCKOCTEH
B ITpocTpaHcTBE"

13.04.2025

86

O6o6mmatomee nopropenue 11 nonsaruii u




MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"[TapaiienbHOCTh MPSAMBIX U TIJIOCKOCTEN
B MpocTpaHcTee"

16.04.2025

87

O6o6maromee nosropenue 11 mousTuit u
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"BekTops! B npocTpaHcTBe"

16.04.2025

88

Oo6o06maromee nmoBTopenue 11 moHsATHH U
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTH3aIlns 3HAHWI:
"BekTops! B npocTpaHcTBe"

20.04.2025

89

Oo6o06maromee nmosropenue 11 moHsITHH U
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOrpaHHuKa"

23.04.2025

90

91

92

Ob6o06maromiee nosropeHue 11 noHsATU U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"O6beM MHOTOrpaHHuKa"

Ob6o06muaromiee noTopeHue 11 noHATUH U
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
Kpyribix ten"

Ob6o06maromiee nopropenue 11 noHATUH U
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"[Tmomraay MOBEPXHOCTH U OOBEMBI

23.04.2025

27.04.2025

30.04.2025




KpyIibIX Ten"

93

94

HToroas KOHTpOJIbHASA paboTa

WroroBas koHTpoJIbHAs paboTa

30.04.2025

04.05.2025

95

[ToBTOpeHUE, 0600IICHNE 1
cUcTeMaTU3alus 3HaHUI

07.05.2025

96

97

98

99

100

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

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

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

07.05.2025

11.05.2025

14.05.2025

14.05.2025

18.05.2025

101

Hcropus pa3BUTHS CTEPEOMETPUH KaK




HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTUI

21.05.2025

Hcrtopust pa3BUTHSL CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUHU

102 1
0 COBPEMEHHBIX WHKEHEPHBIX U 21.05.2025
KOMITBIOTEPHBIX TEXHOJOTHH
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







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

«"eomerpust 10-11» mst oOpasoBarenbubix yupexxaenuid (JI. C. Aranacsu, B. @. ByTy308,
C. b. Kagomues u apyrue, Mocksa «IIpocsemienue» 2019 r.)

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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