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INOACHUTEJIBHAS 3AIINCKA

['eomerpust siBisieTcs: OAHMM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHErO
o0miero oopa3oBaHusl, TaK Kak 00ECIIeYNBAET BO3MOKHOCTh U3YUEHUS TUCLMILIUH
€CTECTBEHHO-HAYYHOM HAIPABIICHHOCTH W NPEIMETOB T'YMAaHUTAPHOIO IMKIIA.
[lockonbKy ~ JIOTUYECKOE  MBILIUIEHHE,  (POPMUPYEMOE  TpU  U3YYEHUU
O00y4JarOMIMMUCS MOHSATUHHBIX OCHOB N'€OMETPHUH, MPH J0KA3ATEIbCTBE TEOPEM U
NOCTPOCHHUH LETIOYKH JIOTUYECKUX YTBEPKIACHUN NPHU PEIICHUU T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBHIaThb M OINPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOr'0 IMKJIA, B YaCTHOCTHU
dusnyeckux 3amad.

Lenb ocBoeHust mporpamMmbl yueOHOro kypca «I'eomerpusi» Ha yriay0néHHOM
YpOBHE — pa3BUTHE WHJUBHUAYaJIbHBIX CIIOCOOHOCTEH OOydYaloIMXcs MpU
M3YyYECHUHM TE€OMETPUM, KaK COCTABJISIONICH mpeaMeTHON obiactu «MareMaruka u
uHdopMaTHKa»  yepe3  OoOecleueHHe  BO3MOXKHOCTH  MPUOOPETEHUS U
WCIIONb30BaHUsl Oosiee TIIyOOKHMX TEOMETPUUYECKWX 3HAHMW U  JICWCTBUH,
CHELM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIEHIHOI0 MPO(hEeCcCHOHATBHOTO
00pa30BaHus, CBA3aHHOI'O C UCMOIb30BAaHUEM MATEMATUKH.

[IpropuTeTHBIMM 3aja4aMU Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMH U YCUIIMBAIOUIUMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCSI:

pacIIMPEHUE MPEACTABICHHUS O TEOMETPUM KAK YAaCTH MUPOBOU KYJIbTYphI U
(opMHUpOBaHUE OCO3HAHUS B3aUMOCBS3U FEOMETPHUH C OKPYKAIOIIIUM MUPOM;

dbopMupoBaHue NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEUIINX MAaTEMaTUYECKUX MOJENSIX, IMO3BOJISIIOIINX ONUCHIBATH M H3y4daTh
pa3HbIe SBJICHUS OKPYXKAIOIIEr0 MUpa, 3HAHWE MOHATHIHOIO arnmapara o pasueny
«CtepeoMeTpus» yueOHOr0 Kypca reOMeTpHH;

dbopmMupoBaHue  yMEHHS ~ BIaJ€Th  OCHOBHBIMH  TOHATHUSMHU O
IPOCTPAHCTBEHHBIX (UIypax U UX OCHOBHBIMU CBOMCTBaMHU, 3HAHUE TEOPEM,
dbopMyn ¥ yMeHHE HMX NPUMEHSTh, YMEHHUS JOKAa3bIBaTh TEOPEMbl M HAXOAMTh
HECTaHJApTHBIE CIIOCOOBI PELLICHHMS 3a/aY;

dbopMupoBaHUE YMEHHS paclio3HABaTh HA YEPTEKaxX, MOJEISIX U B pealbHOM
MHpPE MHOTOTPAHHMKM M Te€Ja BpAIICHUSA, KOHCTPYHPOBATH TI'E€OMETPUYECKHE
MOJICIIH;

(dbopMupoBaHUE MOHUMAHUS BO3MOXHOCTHM aKCHOMATUYECKOTO MOCTPOCHMS
MaTEeMaTUYECKUX TeOopuH, (HOPMUPOBAHHE MOHUMAHHUS POJIM AKCHOMATUKH MpPH
IIPOBEJACHUH PACCYXKIACHUM;

(dbopMHUpOBaHUE yYMEHHS BIAJE€Th METOAAMHU J0Ka3aTelIbCTB M AJITOPUTMOB
pELICHHs, YMEHHSI WX NPUMEHSATh, MPOBOJIUTH JOKA3ATEIIbHBIE PACCYKICHUS B
XOJIE€ PELIEHNs CTEPEOMETPUYECKHUX 3a1a4 U 3a/1a4 C PAKTUYECKUM COACPKAHUEM,
dbopMUpoBaHUE TPEACTABICHHS O HEOOXOAMMOCTH  JIOKa3aTelIbCTB  MpHU



00O0CHOBaHUY MaTEMaTHUYECKHUX YTBEPKICHUH U POJIM aKCHOMATHKHU B MPOBEICHUH
JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHEC W COBEPIICHCTBOBAHWE WHTEIUICKTYaJbHBIX W  TBOPYECKUX
CIOCOOHOCTEH O0Y4YarOIIMXCsl, MO3HABATEILHOM aKTUBHOCTH, MCCIIEOBATEIbCKUX
YMEHHH, KpUTUHIHOCTH MBIIIICHUS, MHTEpPECca K U3YUCHUIO TEOMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B PCalbHBIX JKU3HCHHBIX CHTYalUSIX W MPU U3YYCHHH APYTHUX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEalbHBIX CHUTYAIlUH, WCCIICIOBAHUS TIOCTPOCHHBIX MOJIEICH,
WHTEPIPETAIIIU TTOIYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMHU JTUHUSMH yu4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBusttoTcs:  «lIpsMble W TJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpanaukn», «Tema  BpameHus», «BeKToppl M  KOOPAWUHATHI B
IPOCTPAHCTBEY, «JIBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSMIY, PEJICBAaHTHBIMH TEOMETPUHM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpKaTeIbHBIM JTUHUSAM Y4eOHOT0 Kypca, a
dbopMupoBaHUE  JIOTHYECKUX YMEHHM  pacHpenenseTcsi He TOJbKO  TI0
COJIepKaTeNbHBIM JIMHUSIM, HO U TI0 rojiaM obydenus. ConepikaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOl padboueit
IPOrpaMMBbl, PACTpPEACIEHHBIM IO ToAaM OOYYeHHUS, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIILHBIM BOIIPOCAM 00y4aromuecs
oOpalmamich HEOJHOKPATHO. ODTO  TO3BOJSIET OPraHW30BaTh  OBJIAJICHHC
TCOMETPUYCCKUMHU TOHSATHUSIMH ¥ HABBIKAMU TMTOCIICIOBATEILHO U MTOCTYIATEIBHO, C
COOJTFO/IeHNEM TPUHITUTIA TTPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPHYECKUX MPEACTABICHUN 00YJArONIUXCs, PACIIUPSISL U yriayOsist
e€, 00pazysi MpOYHBIE MHOKECTBCHHBIC CBSI3H.

[lepexo K M3y4EHHUIO TEOMETPHH Ha YIIyOJIEHHOM YPOBHE MTO3BOJISET:

co3matb  ycnoBus i auddepeHnanuu  00y4eHHUs, IMOCTPOCHUS
WHINBUAYAJTBHBIX 00pa30BaTENbHBIX TPOTpaMM, OOECTICUUTh YIIIyOJIEHHOE
M3Yy4YCHHUE TEOMETPHH KaK COCTaBIIIONIEH yaeOHOTo mpeamera «MareMaTnukay;

MOJITOTOBUTH OOYYAIOIMUXCS K TPOAODKCHHIO HW3YYCHHS MAaTEMaTHKH C
yué€ToM BbIOOpa Oyaymied npodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXIY
0o01IUM 1 TTpo(pecCHOHAIbHBIM 00pa30BaHUEM.

Ha wusydenune yueOHOro kypca «l'eomeTpusi» Ha YriIyOJEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 waca B Heneno), B 11 xmacce — 102
yaca (3 yaca B HE/Ie0).



COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacrosokeHue IpsAMBIX B IIPOCTPAHCTBE: INEPECEKAIOIIUECH,
NapaJuleIbHbIE M CKpEIIMBarOmMecs mpsMble. [Ipu3HaKW CKpEIMBAIOIIMXCA
npsAMbIX. [lapamienbHOCTh NPSIMBIX U INIOCKOCTEN B MIPOCTPAHCTBE: NapaJIEIbHbIE
IPSIMBIE B POCTPAHCTBE, MAPAIIEIIbHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPAMO
n 1IockocTd. [lapamiensHoe M LEHTpaJIbHOE MPOEKTUPOBAHHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOWCTBa MapajjIeNbHOTO MpOoeKTUpoBaHus. IM300paxkeHnue
buryp B mapayuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, Yol
MEXKy IPAMBIMHU B IIpocTpaHcTBE. [lapaienbHOCTh IIOCKOCTEN: MapajulesbHbIE
IJIOCKOCTH, CBOMCTBA rapaaieabHbIX IJIOCKOCTEMN. [Ipocrenue
MPOCTPAHCTBEHHbIE (PUIYypbl HA IUIOCKOCTH: TETpajAp, MapajuieJenunesn,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYIAPHOCTD NPSAMON U TNIOCKOCTH: MEPIIEHAUKYIISPHBIC MPSAMBIE B
IIPOCTPAHCTBE, IMpPSAMbBIE MApPAUICIbHBIE W NEPNEHAUKYJSIPHBIE K IIJIOCKOCTH,
IPU3HAK MEPIEHAUKYJISAPHOCTA IPSIMOM M INIOCKOCTH, TeOpemMa O MpsAMOU
NEPIEHNKYIIIPHON IIJIOCKOCTH. OptoronansHOE MIPOEKTUPOBAHHUE.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 7O  TUIOCKOCTH,  MpoeKuus  (Urypbl Ha  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IUIOCKOCTEM: MPU3HAK  MNEPIEHAUKYJISAPHOCTH  JABYX
IockocTer. TeopeMa 0 TpEX MEePIEeHAUKYIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MOPSIMOM M TUIOCKOCTBIO, JABYTPAaHHBIN
YIOJI, TMHENHBIM YroJl JIBYTPAHHOrO yrila. TpEXrpaHHbIA U MHOTOI'PAaHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpasHHoro yria. CBoOICTBa IUIOCKHX U
JNBYI'PaHHBIX YIJIOB TPEXTPAHHOrO Yyriia. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJja.

MHoOrorpaHHuKHu

Buapsl MHOTOIpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. IIpuszma: N-yronpHas
npusMa, IpsMas ¥ HaKJIOHHasi PU3Mbl, OOKOBasi U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannmenenunen, OPSAMOYIOJIBHBIM — HApajulelIeUIIEl W €ro  CBOWCTBA.
Kparyaiime myrm Ha IOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBWwibHAas W yceu€HHas nupamuiabl. CBolicTBa pédbep M OOKOBBIX TIpaHei
NpaBUJIbHOM NHpaMuabl. [IpaBuibHBIE MHOTOTpaHHHUKHW: NPABWIbHASA NpPHU3Ma U



IPAaBWIbHAS NUPAMUZAA, NPAaBWIbHAs TPEYroJbHAs NUPAMHUAA W IPABUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHue O NpaBUIBHBIX MHOIOTPAHHHMKAX: OKTasdp,
TOEKAd AP U UKOCAIP.

Bbruncnenre 51€MEHTOB MHOTOTpaHHMKOB: pEOpa, JAWAaroHald, YIJbl
[Inomaas OOKOBOM MOBEPXHOCTH M TMOJHOM MOBEPXHOCTH MPSIMOM MPU3MBIL,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON MPU3MBI.
[Inomanes OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOW MHpPaMUIbI,
TeopeEMa O oA YCEUEHHON ITUPAMUIBI.

CuMmmeTpuss B NPOCTPAHCTBE. ODJEMEHTBl CHUMMETPUHM  MPAaBUIIBHBIX
MHOTrOrpaHHukoB. CHMMeETprss B TNPaBUJIBHOM MHOTOIPAHHUKE: CHMMETPHS
MapajuIeIICIIANENd, CUMMETPHSI IPABUJIBHBIX IPU3M, CHMMETPHUS NPABUIBHOU
ITAPAMUJIBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O
BEKTOpPa, BEKTOPBl KOJUIMHEApPHBIC, COHAIIPABICHHBIE U  IPOTHBOIIOJIOXKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA ¢ BEKTOPAMHU: CIOKEHHE
U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBolicTBa clnoKeHus BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
[lonATHEe KOMIUTaHApHBIE BEKTOPBL. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuio mnapamienenunena. TeopemMa O pPas3loOKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOpaM. IIpsMoyrosmpHass  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunarsl Bektopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTON Mexay Bekropamu. CKalspHOE NpPOU3BEICHHE
BEKTOPOB.

11 KVIACC

Tena Bpainenust

[ToHsTHA: UMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCT,
chepuyeckas TOBEPXHOCThb, OOpa3yronue TmoBepxHOocTel. Tema BpameHus:
MUIUHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, mmap. BzammHoe pacmosioxkeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHnue Tten
BpallleHus1 Ha TIockocTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl u
niapa.

O6bEM. OcHoBHBIE cBoOWcTBAa 00bEMOB Ten. Teopema 00 o0BEME
NpSMOYTOJIBHOTO Tapajuiesienunena U ciaeAcTBus u3 He€. OOBEM mpsMoOd U
HAKJIOHHOW MPU3MBI, MIIMHJPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U IIapoBOTO
CErMEHTA.

KoMOuHanuu Ten BpalieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, ONHCAaHHAas OKojo 1wmiauHApa. Ilepeceuenune chepbl u mapa ¢
miockocThlo. Kacanue miapa u cdepsl miockocThio. [loHATHE MHOTrOrpaHHUKA,



OMKMCAHHOTO OKOJIO cdephl, cepbl, BOUCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpallCHUSI.

[Inomaas MOBEPXHOCTH LWIMHAPA, KOHYyca, IUIOMaaAb chepbl U €€ YacTeu.
[lonobue B mnpocTtpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAAECH MMOBEPXHOCTEH
nonoousix Guryp. IlpeodpasoBanue momoOus, romorerus. PemenHue 3amad Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHUECKUX METO/OB.

[TocTpoeHue ceueHnii MHOTOI'PaHHHUKOB U TE€JI BPAIICHUS: CEUCHHs LUIMHIPA
(mapanyienbHO W TEPHEHIUKYJISPHO OCH), CEUYEeHHMs KOHyca (MapajuieibHbIe
OCHOBAHMIO U MTPOXOJSALIME YEpe3 BEPILNHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHMII: METOJ CJIEeJI0OB, METO/I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEpPEeHoca
CEKYILIEHN TIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Omnepanuu Hajg BeKTopamHu. BekTopHoe
YMHOXEHUE BEKTOpOB. (CBOICTBa BEKTOPHOro YyMHOXeHUs. IIpsmMoyrosbHas
cucreMa KoopauHat B npoctpancTtBe. KoopauHatel BekTopa. Pa3noxkeHnne BekTopa
no Oaszucy. KoopAaMHaTHO-BEKTOPHBIA METOJ MpPH PEHIEHUH TIE€OMETPUYECKHX
3a/1a4.

JIBUKeHUS] B IPOCTPAHCTBE

JBrxeHus: mpoctpancTtBa. OtoOpaxkeHus. [IBUKEHUST U paBEHCTBO (UTYP.
OOmue cBoiicTBa JBWKEHUH. BuIbl JBHMXKEHUM: TMapauieIbHBIA IepeHOC,
LHEHTpaJbHAsl CUMMETPHS, 3€pKalbHAas CHUMMETpPHUs, MOBOPOT BOKPYT MPSMOM.
[Ipeo6pazoBanus noxpobus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaxkaanckoe BociMTaHue:

c(hOpMUPOBAHHOCTH T'PAXKJAHCKON MO3ULIMHA O0YYAIOLIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO0  4J€Ha  POCCHHMCKOro  oOIlIecTBa,  NPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHIA,
MpOLIEYp TPaXITAaHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICICTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUM C WX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4eCcKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HAaCTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUHMCKMX MAaT€MaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJBI,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, dTUYECKOIO IMOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKh U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILIETO;

4) acTeTn4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOUYAs ACTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajlay, PeLIeHUH, pacCyKICHHM, BOCOPUUMYUBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

C(OPMUPOBAHHOCTb YMEHHSI TMPUMEHATH MaTeMaTUYeCKue 3HAHUS B
MHTEpEecax 3J0POBOro U 6€30MacHOro o0pa3a *KU3HHU, OTBETCTBEHHOE OTHOIIIEHHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE NHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJbIXa, peryisipHas (pu3nueckas aKTUBHOCTB), (U3NYECKOE COBEPLICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpydY, OCO3HAaHHWE IIEHHOCTH TpPYydOJ00us, HHTEpeC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTb K  MareMaTH4yeckoMy  oOpa3oBaHUIO U



caM0o0o0pa3oBaHUIO Ha TMPOTSHKEHWHU BCEH KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMAaTUUYECKOW HAIIPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYphl, TIOHUMaHHE BIIHUSHUS
COLIMATbHO-2KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpenbl, OCO3HAHME TII00aIbHOT0 XapaKTepa KOJIOTHYSCKUX MpoOIeM, OpUeHTAIUS
HAa TPUMCHCHHE MaTEMAaTHYECKUX 3HAHMU JJI1 pEHICHUsS 3aJad B 00JacTH
OKpY>KaoIlel Ccpelibl, IUIAHUPOBAHUE TIOCTYMKOB W OIICHKM HX BO3MOXHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIIECTBEHHOM  TMPAKTUKH, IMOHUMaHUWE
MaTeMaTH4eCKOM HayKu Kak cdepbl 4eJOBEUYECKOW JesATEIbHOCTH, JTarloB €&
pa3BUTUS W 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMNHM, OBJIAJICHUE SI3BIKOM
MaTEeMaTUKH W MaTeMaTUYE€CKOW KYJIbTYpPOM KakK CpEICTBOM IIO3HAHUA MUDa,
TOTOBHOCTh OCYILIECTBIISITh TMPOCKTHYIO W HCCIEAOBATEIbCKYIO JAESTEIbHOCTh
WHJIUBUYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS

ba3oBble Joruueckue JeHCTBUA:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSITUN, OTHOLICHUM MEXAYy TMOHATUSAMHU, (OPMYJIUPOBATH
OTIpEe/ICIICHNs] TIOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIIACCU(UKAIUH,
OCHOBAaHMsI /111 0000IIEHHS U CPAaBHEHUSI, KPUTEPUHU TPOBOAMMOTO aHAIIN34;

BOCIIpUHMMATh,  (HOpPMYyaMpoBaTh W  NPeoOpPa30BBHIBATH  CYKIICHUS:
yYTBEpAUTEIbHBIE U OTPULIATETbHBIC, €IMHUYHBIE, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOMECHUSX W YTBEPXKICHUSX, MpEAJiaraTh KPUTCPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUH;

JieJaTh BBIBOJIBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKU, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIFOUCHUH 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOIO), BLICTPANBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BHIBO/IBI;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApHAHTOB  pEIIeHHWs, BbIOMpaTh Haubosiee  TOAXOMANUMHA € y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBaresbCcKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00BEKTaMHU, SIBICHUSIMU, TTPOIIECCAMU;

CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKe BbIIBUTAThH
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JACPUITUTH WH(POpMAIMY, JaHHBIX, HEOOXOAUMBIX I OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HHGOPMAIUIO PA3TUYHBIX BUIOB H
¢dbopM TpencTaBieHus;

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIe 1eiiCTBHA

OO0wmenne:

BOCIIPUHUMATh U (POPMYJINPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeNAMH OOILEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTax, AaBaTh IIOSICHEHUS IO XOAY PELICHMUS 3a1ayH,
KOMMEHTHPOBATh IIOJy4YE€HHBIN PE3yJIbTaT;

B X0Jie¢ OOCYXKICHHS 3a/laBaTh BOMPOCHI MO CYHIECTBY OOCYKIAaE€MOW TEMBI,
npoOJeMbl, pelIaeMoil 3aladyd, BbBICKA3bIBaThb WJEH, HAIEIEHHbIE Ha IOMCK
pEUIEHUs, COIOCTABIAATh CBOM CYXKICHHUS C CYXICHUAMHU IPYTHX YYaCTHHUKOB
auanora, oOHapyKUBaTh Pa3IMYMe M CXOJICTBO MO3MIMM, B KOpPpeKTHOU (opme
(opMyIupoOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PELIEHUS 3aa4d, DKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENILHO BbIOMpaTh (hopMaTr BBICTYIJICHUS C Y4E€TOM 3azad
pe3eHTAIM U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHbIE YHUBeEpPCAJIbHbIE yUeOHbIE 1eHCTBUSA
Camoopranmzanmusi:



COCTaBJISAThH IIJIaH, QITOPUTM PEIICHUs 3a7aul, BEIOMPATh COCOO pEIIEHUs C
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C Y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, IMOLMOHATbHBIN HHTEJJIEKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4U;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTh NMPU PEUIEHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAaHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBUIM, OOBSICHIATH MPUINHBI
JTOCTHKEHUSI WJIM HEAOCTHXKEHUS PE3yJIbTaTOB JI€ATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIMBHIYyaJIbHOU
pabOThl MpW peleHMH YYEeOHBIX 3ajlay, NOPUHUMATh LeJlb COBMECTHOM
NESITeIbHOCTH, TUIAHUPOBAaTh OPraHMU3allMI0 COBMECTHOM paboThl, pacHpeneniTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh TIpollecC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3rOBbI€ INTYPMbD» W HUHBIE), BBIIOJHATH CBOIO 4YacThb pabOTBl H
KOOPAMHUPOBATh CBOU JACWCTBUS C APYTMMH YJI€HAMU KOMAaHJbl, OLIEHHUBATH
KayeCcTBO CBOEro BKJaaa B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonity 10 kiaacca oOydaronuics HayuYnuTCs:

e CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TMOHATHSIMHU CTEPEOMETPHH TIpU
pEIIeHNH 33/1a4 Y MPOBEJICHUH MAaTEMAaTHUECKUX PaCCyX ICHUMH;

e TMPUMEHATh AKCHOMbBI CTEPEOMETPUM U CICACTBUS U3 HUX MPU PEUICHUU
r€OMETPUUECKUX 3a]1aY;

e KJacCU(UIIMPOBATh B3aMMHOE PACIOJI0KEHUE MPSIMBIX B MPOCTPAHCTBE,
MIJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U IIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OIEpPUPOBATh TOHSATHSMHU, CBS3aHHBIMH C YIJlaMd B
MPOCTPAHCTBE: MEXKAY NPSIMBIMU B TMPOCTPAHCTBE, MEXKIY MPSMOUA U
IJIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMMU;



e CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHUJbl MHOTOI'PAaHHHUKOB (IIpHU3Ma,
nupamMua, MpsSMOYToJIbHBIN Mapajiiesienunel, Kyo);

e KiJaccu(UIMpOBaTh  MHOTOTPAHHMKH,  BBIOMpas  OCHOBaHMS  JUIs
KJIacCU(UKaIUY;

e CBOOOJHO ONEPUPOBATH TMOHSATHSMHU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBITIOJIHATH napajuieJIbHOE, LEHTPaIbHOE U OpPTOrOHAJIBHOE
MPOCKTUPOBaHUE (PUTYp HA IJIOCKOCTb, BBITIONHATH M300pakeHUsI QUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUCHHUSI MHOTOIPAHHUKOB Pa3IMUYHBIMU METOJAMHU, BBITOIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX GUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEN C MPUMEHEHUEM (HOPMYI;

e CBOOOJHO OMEpPUPOBATH MOHATUSMH: CUMMETPUS B MIPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTb CHMMETPUH, LEHTP, OChb U IUIOCKOCTb CHMMETPUU
durypsr;

e CBOOOJHO OINEPUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATH JICUCTBHS HAJl BEKTOPAMU;

e pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTeMaTHYECKUX OTHOILIEHHH U
HaxO0XJICHHE TEOMETPHUYECKUX BEJIMYHMH, MPUMEHSSI HU3BECTHBIE METOJIbI
MIPU PEUICHUH MAaTEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOI'O U BBICOKOI'O YPOBHS
CJI0)KHOCTH;

e TMPUMEHATh MPOCTEHIINE TMPOrPAMMHBIE CpPEICTBA U  AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKATh, MNPEOOPa30BHIBATh M WHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (uUrypax, MpeacTaBICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TMOJTYYEHHbIC 3HAHWS HA TPAKTUKE: CpPaBHUBATH U
aHAJIM3UPOBATh peabHbIE CUTYalluW, NMPUMEHATh U3yYEHHBIC TOHSATHS B
npolecce IMOMCKAa PEIIeHHs MaTeMaTU4YecKh  Cc(hOpMYIMpPOBAHHOU
npo0JIeMbl, MOJIEIUPOBATh pEAIbHbIE CUTYallMM Ha S3bIKE T'€OMETPHH,
MCCIIEI0BAaTh NOCTPOEHHBIE MOJIENIA C HMCIOJb30BAHUEM I'€OMETPHUECKUX
MOHATUH M TEOpeM, ammapara anreOpbl, peliaTh NPAKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUUECKUX BEJINYNH,;

e UMETh MPEJCTABJICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHSI T'EOMETPUU Kak
COCTaBHOM 4acTH (QyHIAMEHTA Pa3BUTHSI TEXHOJIOTHIA.

K konmy 11 kiacca odyvaromuiics HayqYuTCs:



CBOOOJHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOH,
KOHMYECKOH U Cc(EepUyYecKOd TOBEPXHOCTAMH, OOBSACHATH CIOCOObI
MOJTyYEHUS;

OIEpPUPOBATH MOHATUSMHU, CBI3AHHBIMU C T€JIaMU BpAIICHUS: ITUIMHIPOM,
KOHYCOM, c(hepoll u mapom;

pacrmo3HaBaTh Tejia BpaiieHus (IWIMHAP, KOHYC, cdepa u 1map) u
OOBSICHATH CIIOCOOBI MOJTYyYEHUS TEJ BPAIllCHNUS,

KJIacCCU(PUIIMPOBATH B3aMMHOE PACTIONOKEHHE C(HEephl U TUIOCKOCTH;
BBIYHCIISATh BEIMYUHBI DJIEMEHTOB MHOTOT'PAaHHHMKOB WM TEJI BpAIlCHHS,
00BEMBI M TUIOIIATN TMOBEPXHOCTEH MHOTOTPAHHHKOB W TEJ BpaIlCHUS,
Tr€OMETPUIECKUX TEJl C MPUMEHEHHEM (HOpMYT;

CBOOOJHO ONMEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C KOMOWHAIMSIMHU TEIN
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
OIMCAaHHBIA OKOJIO cdepsbl, cepa, BIUCAaHHAST B MHOTOTPAHHUK HIIU TEJIO
BpalllCHMUS;

BBIUUCIISITH COOTHOIICHHSI MEXTy TLIOIIASIMU MTOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TEI;

n300paXkaTh M3ydaeMble (QUTYPHI, BBINOJHITH (BBIHOCHBIC) TUIOCKUE
YEpTEXU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUsI TEJl BpAIllCHMUS;

U3BIIEKaTh, WHTEPIPETUPOBATh M TMPeoOpa3oBhIBaTh HH(MOpMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, MpenCTaBICHHYIO Ha
yepTexax U PUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
pelraTh TeOMETPUIECKUE 33/1a4i Ha BBIYMCIICHUE YTJIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUH OT TOYKH IO TUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/1a NP PEIICHUH;
CBOOOMHO OMEpUPOBATh TIOHATHSMHU, CBSI3AHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUMN;

BBITIONTHATHh HW300paXCHHWS MHOTOTPAaHHUKOB W TeJI BpAIICHHS TIPH
MapaajieIbHOM  TEPEHOCE, LEHTPATbHOM CHMMETPHUM, 3€PKATBbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHu sl O100US;
CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CCUCHHS ITUIMHApA
(mapaymiensHO M MEePHEHIUKYISIPHO OCH), CEYeHHS KOHYyca (TapaiyiesibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCTIONIb30BaTh METOJBI TIOCTPOSHUS CEUYCHM: METOJ| CJIEeI0B, METO]
BHYTPEHHET O MPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

NPUMEHATh T€OMETpUYecKhe (aKThl IJIsl PELIECHUS CTEPEOMETPUUYECKHUX
3a/1a4, OPEANOJaraloluX HECKOJbKO IIArOB pEHICHUs, €CIU YCIIOBHS
NPUMEHEHUS 33J]aHbl B SBHOM U HESIBHOU (pOpME;

pemare 3aJadyd Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOILUCHUW U
HAaXO0XKJICHUE T€OMETPUYECKUX BEIUYUH;

IIPUMEHATH MPOrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKALIMOHHbIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4;

IIPUMEHATh  IIOJIY4YEHHBIE  3HAHUSA HA  IPAKTUKE:  CPaBHUBATD,
aHAJIM3UPOBATh U OLEHUBATh pPEAJIbHbIC CUTYAllMH, IPUMEHSITh U3YYCHHBIC
IIOHATHSI, TEOPEMBI, CBOMCTBA B  IIPOLIECCE IIOMCKA  PELICHMS
MaTeMaTH4eCKl  CPOPMYIMPOBAHHOW  MpOOJEMbI,  MOJAEIUPOBATH
peajbHbIC CUTYallUM Ha S3bIKE T'€OMETPUHU, UCCIEI0BATH [OCTPOCHHBIE
MOJENM C MCIONb30BAHUEM TI'€OMETPUYECKUX TOHATUUA U TEOPEM,
anmapara aiareOppl, pelarh MNPaKTHUYECKUE 3aJadyM, CBSI3aHHBIE C
HAaXO0KJICHHNEM T'€OMETPUUECKUX BEIUYNH;

UMETh MPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTH (PyHAAMEHTa Pa3BUTHSI TEXHOJIOTHIA.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n MporpamMmsbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypent
1 BBenenue B cTepeoMeTpHio 23 1
) B3auMHoe pacrnosoxeHue NpsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapannensHOCTh NPSIMBIX U IJIOCKOCTEN B 3
IPOCTPaHCTBE
4 HepneHnmfyns[pHocn) TPSIMBIX U o5
TUTOCKOCTEH B TIPOCTPAHCTBE
VYTl ¥ paccTosTHUS 16
MHororpaHHuKH 7
BekTops! B ipocTpaHcTBE 12
3 HOBTOE)GHI/I@, 0000IIleHNE U CUCTEMATH3AIIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 6 0




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1upp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
1 AHanuTu4eckas reoMeTpus 15 1
I1 600
5 OBTOpEeHUE, 000 IueHI:Ie u 15 1
CHCTEMAaTU3aINs 3HAHWH
3 O0BEM MHOTOrpaHHUKA 17
Tena Bpamenus 24
5 [Tnomaay MOBEPXHOCTH U OOBEMBI 9 1
KPYTJIBIX T
6 JIBM>KEeHUS 5 1
7 [ToBTOpeHue, 0606meHI/UIe u 17 )
CHCTEeMaTU3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTnueckue
padoThbI

Jara
H3Y4YeHUA

JIEKTPOHHBIE
uu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

OcHOBHbIE ITpaBUJIa N300paXKEHUs Ha
PUCYHKE IIJIOCKOCTH, NapauleIbHbIX
HpsAMBIX (OTPE3KOB), CEPEAUHBI OTpE3Ka

4.09.24

ITonsTHs cTepeoMeTpun: TOUKa, psAMas,
IJIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIE
IpaBuJia U300pa’keHUs HA PUCYHKE
IJIOCKOCTH, IMMapaJlJICIIbHBIX IMIPAMBIX
(OTpe3KOB), CepeIUHBI OTPE3Ka

5.09.24

[TousTHS: IepeceKarouecs IOCKOCTH,
nepeceKarouecs npsaMas 1 II0CKOCTb;
MOJyTIPOCTPAHCTBO

6.09.24

[ToHaTus: mepecekaromyecs MIOCKOCTH,
nepeceKarouecs npsaMas 1 II0CKOCTb;
MOJTYTIPOCTPAHCTBO

11.09.24

MHororpanHUKH, H300paxKeHue
[IPOCTENUILINX TPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIIMX O0BEKTOB

12 .09.24

MHororpaHHUKH, H300paxKeHue
MPOCTENUILINX MPOCTPAHCTBEHHBIX (PUTyp,
HECYIIECTBYIOIUX 00bEKTOB

13.09.24

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE

18.09.24




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CJIEICTBUS U3 HUX

19 .09.24

AKCHOMBI CTEPEOMETPUN U TIEPBBIE
crnenctBus U3 HUX. CriocoObl 3a1aHus
IPSMBIX U TIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHMs NPSAMBIX U IIIOCKOCTEN

20.09.24

10

N300pakeHne ceueHuid MUpaMHIbl, KyOa u
MPU3MBI, KOTOPBIE TPOXOIST Yepe3 UX
pEopa. M300pakeHue rmepecedeHus
MOJYYCHHBIX MJIOCKOCTEH. PackpaimnBanue
MOCTPOCHHBIX CEYCHUH PAa3HBIMHU IIBETAMHU

25.09.24

11

N300paxeHne cedeHnii mupaMu/isl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOST YEPE3 UX
pEbpa. M300pakeHne mepecedeHust
MOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEUEHUI Pa3HBIMU IIBETAMU

26 .09.24

12

W300paxeHne ceueHn MTUPaMu/Ibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 UxX
pEbpa. M300pakeHue repecedeHus
MOJTYYEHHBIX MJIOCKOCTEl. PackpaimnBanue
MOCTPOCHHBIX CEYCHUH PAa3HBIMU IIBETAMHU

27.09.24

13

N300paxeHne cedeHni nupaMu/isl, Kyoa u
IPU3MBI, KOTOPBIE POXOST YEPE3 UX
pEbpa. M300pakeHne nepecedeHust
IIOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEUEHUHN Pa3HBIMU IBETAMU

2.10.24

14

MeTton cienoB sl HOCTPOSHUS CeUeHU I

3.10.24




15

Mertop cnenoB A1 MOCTPOEHUS CEUEHUN.
CaolicTBa nepeceueHuil NpsiMbIX U
IJIOCKOCTEN

4.10.24

16

MeToz cnenoB AJis HOCTPOCHUS CEUEHUH.
CBolicTBa nepece4eHu il NpsIMbIX U
IJIOCKOCTEN

9.10.24

17

[TocTpoenue ceuenuii B nupammuie, kyoe
1o TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEpTEXKEHN U 3aIIUCh 1IaroB
IIOCTPOEHUS

10.10.24

18

[Toctpoenue ceuenuii B nupamuae, kyoe
o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEpPTEXEH U 3aMUCh IaroB
MOCTPOEHUS

11.10.24

19

[TocTpoenue ceuenuii B mupammie, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MOCTPOEHUS

16 .10.24

20

[TocTpoeHue ceueHuii B mupammue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIIMCh IaroB
MIOCTPOEHUS

17 .10.24

21

[ToBTOpenue mmannmerpuun: Teopema o
[IPONOPLIMOHANBHBIX O0Tpe3kax. [lonobue
TPEYroJIbHUKOB

18.10.24

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B cCUEHUAX HA
BBIHOCHBIX yepTexax. Mctopus pa3Butus
TUIAHUMETPUU U CTEPEOMETPUU

23.10.24




23

KonTponpsHas pabora "AKcroMbl
crepeomerpun. Ceuenus"

24 10.24

24

B3anMHOe pacrionokeHne NpsiMbIX B
npocTpascTBe. CKpenyBaronuecs
npsmsle. [Ipu3Haky cKpemuBarommxcs
MMpsIMBIX. Hapa.]'IJ'IeJ'IBHI)IG IPAMBIC B
IPOCTPAHCTBE

25.10.24

25

Teopema 0 CyLIECTBOBaHUH U
€IMHCTBEHHOCTH IIPSIMOM IapalIeIbHON
JTAHHOM NPSAMOU, TPOXOAAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIKAILEH HA TaHHOU
npsamoii. JleMMa o nepecedennn
MapaJIeIbHBIX MPSIMBIX IIIIOCKOCTBIO

6.11.24

26

[TapannensHOCTh Tpex NpsIMBIX. TeopemMa o
TpEX MapauieNbHbIX IpAMbIX. Teopema o
CKPEIIMBAOIIMXCS TPSAMBIX

7.11.24

27

[TapannenbHOE TPOEKTUPOBAHUE.
OCHOBHbIE CBOWCTBA NapajlIEIbHOTO
npoeKTupoBaHus. M300paxeHne pa3HbIX
¢uryp B napajuiesIbHOW NPOEKIUH

8.11.24

28

[lenTpanbHas Mpoekus. Yromn ¢
COHAIIPABJIIEHHBIMU CTOPOHAMU. YTOII
MEXAY IPSAMBIMU

13 .11.24

29

3agayn Ha JOKA3aTEILCTBO U
HCCJEI0BaHUE, CBSI3aHHBIE C
pacIIOIOKEHUEM IIPAMBIX B IIPOCTPAHCTBE

14 11.24

30

[ToHATHS: TApaTIeNTbHOCTD MPSIMOU U
MJIOCKOCTHU B npocTpaHncTse. [Ipu3nax
napajieIbHOCTH MPSMOM U TIOCKOCTH.

15.11.24




CpolicTBa MapauIeaIbHOCTH IPSIMON U
IUIOCKOCTH

31

['eomerpuyeckue 3a/1a4u Ha BHIYMCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHbBIE C
MapajuIeIbHOCTHIO MPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

20 .11.24

32

ITocTpoeHue cedeHus, NPOXOAAIIETO Yepe3
JAHHYIO IIPSIMYIO Ha YEPTEXKE U
HapaJuIeIbHOr 0 Ipyrou npssmou. Pacuér
OTHOUIECHUN

21 .11.24

33

[TapannenpHas MPOEKIUs, IPUMEHEHHE JIJIS
MOCTPOEHUS CEYCHHH Ky0a 1
napasuienenunena. Croiictea
napajiesenune/a u Npu3Mbl

22 .11.24

34

[TapannensHble mi1ockocTu. [Ipu3Haku
HapajieIbHOCTH JBYX MJIOCKOCTEN

27 .11.24

35

Teopema 0 mapajieIbHOCTH U
€IMHCTBEHHOCTH TIJIOCKOCTH, MTPOXOSIIEH
yepe3 TOUKY, HEe IPUHAJIEKAILYI0 JaHHOM
IIJIOCKOCTHU U CJIEACTBUS U3 HEE

28 .11.24

36

CBoiicTBa napajieNbHbIX IJI0CKOCTEH: 0
NapauIeIbHOCTH NMPSMBIX II€pecedeHUs
IIPU NEPECEUEHUH BYX HapauleIbHbIX
IIJIOCKOCTEN TPETher

29 .11.24

37

CpolicTBa napaieabHbIX IJIOCKOCTEH: 00
OTpe3Kax MapajuieIbHBIX MPSMBIX,
3aKIIFOYEHHBIX MEXAY TapaielbHbIMU
MJIOCKOCTSAMH; O MEPECEUCHUH MPSIMOM C
JBYMs1 TapaJIeIbHBIMU IJIOCKOCTMU

4.12.24




38

[ToBTOpenue: Teopema Iludaropa Ha
IUIOCKOCTH

5.12.24

39

IToBTOpEHNE: TPUTOHOMETPHS
MPSIMOYT OJIbHOT'O TPEYTI OJIbHUKA

6.12.24

40

CBoiicTBa Ky0a U IPSIMOYTOJIbHOTO
napajuiesnenuena

11

12.24

41

Brruucienue q1iauH OTPE3KOB B KyOe 1
MPSAMOYT OJIbHOM I1apaJuIeIICIIUIIENE

12

12.24

42

IlepnieHAMKYJISIPHOCTD IPSIMO U
mockoctu. [Ipusnak
HEPIIEHAUKYJIIPHOCTH IPSIMON U
IIJIOCKOCTH

13

J12.24

43

[TepneH UK yIIpHOCT NPAMON U
wiockoctu. [Ipusnak
MEPIEHANKYIJSIPHOCTH IPSIMOK U
IJIOCKOCTH

18

12.24

44

Teopema o CylIeCTBOBaHUH U
CANMHCTBCHHOCTHU HpSIMOﬁ, HpOXO)IHHIGﬁ
4yepe3 TOYKY NPOCTPaHCTBA U
MEPIICHAUKYJIIPHOH K IIJIOCKOCTH

19

J12.24

45

IInockoctu u NEPHICHANKYJIAPHBIC UM
MMpsAMBIC B MHOI'OT' paHHUKAX

20

12.24

46

IInockocTy U nepneHauKyIsIpHBIE UM
IIPsIMbIE B MHOI'OT'paHHUKAX

25

J12.24

47

[lepnienauKyIIsip ¥ HAKJIOHHAS.
[TocTpoeHue neprneHauKyJsipa U3 TOYKU Ha
PSIMYIO

26

12.24

48

[lepnieHAMKYIISIp M HAKIIOHHAS.

27

J12.24




ITocTpoenue neprneHuKyIsipa U3 TOYKU Ha
IPAMYIO

Teopema 0 TpEX NepneHauKyIsIpax

49 9.01.25
(mpstmast 1 oOpaTHast)

50 Teopema o TpEX MepHEeHIUKYIApax 10 0125
(mpsimast 1 oOpaTHast)

51 VYron Mexly CKpeIMBarOIMMUCS 11 0125
MPSIMBIMU
[Touck mepneHANKYIIPHBIX MPSIMBIX C

52 [IOMOLUBIO MEPIEHANKYIAPHBIX 15.01.25
IIJIOCKOCTEN

53 OpToroHajbHOE MPOCKTUPOBAHKUE 16 .01.25
[Toctpoenue ceuenuit kyoda, mpu3Msbl,

54 MPaBHJIBHOW MU PAMUIBI C TOMOILBIO 17 .01.25
OpPTOTrOHAJIBHOM MPOEKIIUH
[Toctpoenue cedenuit Kyda, mpU3MBbI,

55 MPaBUJIBHOW MU PAMUBI C ITOMOILBIO 22 .01.25
OpPTOrOHAJIBHOM NPOEKIINHU
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCHUTENBHO M0ckocTu. [1ockoctu 23.01.25
CUMMETPHUI B MHOT OI'paHHHUKAX

57 [Ipu3Hak neprneHIuKyJIsspHOCTH MPSAMOM U 24 01.25
MJIOCKOCTHU KaK CJIE€ICTBHUE CUMMETPUU

58 HpaBI/IJ'IBHIiIG MHOrorpaHHuku. Pacuér 29 01.25
pPacCTOSHUI OT TOYKH J10 IJIOCKOCTH

59 HpaBI/IJIbHELIe MHOTOrpaHHUKU. Pacuét 30 01.25
pPacCTOSIHUM OT TOYKH J10 TIJIOCKOCTH

60 CriocoObl Oy CTUTh TTEPIEH UK YIISIPHI: 31.01.25




CUMMETPHUS, CABUT TOYKH IO
napaieIbHON NpsMOit

61

CaBur 1o HenapasuieIbHON NPsSIMOH,
MU3MEHEHHUE PacCTOSHUI

5.02.25

62

KonTtponshas padora "B3anmnoe
pacnooXKeHHe MPSMBIX U TIIIOCKOCTEH B
npocTpaHcTBe"

6.02.25

63

[ToBTOpEHUE: Yyroa Mexay NpSIMbIMH Ha
IJIOCKOCTH, TPUTOHOMETPHUS B
MPOM3BOJIBHOM TPEYTOJIbHUKE, TeopemMa
KOCHHYCOB

7.02.25

64

IToBTOpEHNME: Yyroa Mmexny
CKpCHIMBAIOIIUMUCA IPAMBIMU B
IIPOCTPaHCTBE

12 .02.25

65

FGOMeTpI/I‘-IGCKI/Ie MECTOAbI BEIYUCIICHUA
yria MCKAY NPSAMBIMH B MHOT'OI'paHHUKAX

13.02.25

66

JByrpanHsiit yroy. CBONCTBO JMHEHHBIX
YIJI0B JBYTPAHHOIO yTria

14 .02.25

67

[lepnenauxynsipubie miockoctu. CBoKcTBa
B3aMMHO NEePIEHINKYISPHBIX TUIOCKOCTEN

19 .02.25

68

IIpu3HaK neprneHIuKyJIIpHOCTH
IIJIOCKOCTEN; TeopeMa O IpsIMOI
MepPEeCeYEHUs IBYX ITOCKOCTEN
NEPIIEHAUKYJIIPHBIX TPEThEH INIOCKOCTH

20.02.25

69

[TpssMoyToNIbHBIN TapaIeIenunes; Kyo;
M3MEpPEHUsl, CBOMCTBA MPSMOYTOIBHOTO
napaJsuiesienunena

21.02.25

70

Teopema o quaroHai NpsIMOYroJbHOIO

26 .02.25




napauicjenuneaa u CJICaCcTBUC nu3 Heé

71

CrepeomeTpudecKe U MPUKIaTHbIC
3a/1auu, CBSI3aHHBIC CO B3AMMHBIM
PacmoIOKEHUEM TPSIMBIX U TIIIOCKOCTH

27.02.25

72

[ToBTOpEHUE: CKpelMBarOUIecs IpsMbIe,
napaJuieNbHbIe TIOCKOCTH B CTAaHAAPTHBIX
MHOTOT'PaHHUKAX

28.02.25

73

Hapa nmapaJjCJIbHbIX IJIOCKOCTEH Ha
CKPCHINBAOIIUXCA ITPAMBIX, PACCTOAHUC
MCXKY CKPCIIUBAOIMUMHACA IIPAMBIMHA B
MMPOCTBIX CUTYyalluAX

4.03.25

74

PaccrositHue oT TOYKHM A0 MIIOCKOCTH,
paccTosiHUE OT NPSMOH J10 MIIOCKOCTU

5.03.25

75

Brruucnenue paccTosiHUN MEXTy
CKPEIIMBAOIIMMUCS IIPSIMBIMU € IIOMOIIBIO
MEPHEHANKYJISIPHON MIIOCKOCTH

6.03.25

76

TpéXrpaHHbIil yroy, HepaBeHCTBA s
TpexrpaHHsbIX yrioB. Teopema [lugaropa,
TEOPEMBI KOCUHYCOB M CHHYCOB ISt
TPEXTPAHHOIO yriia

11.03.25

77

DeMeHThI cepruuecKoil TeOMETPUH:
reojie3nuecKre JUHUM Ha 3eMIiie

12.03.25

78

Konrtposnpnas pabora "VYrisl u
paccTostHus"

13.03.25

79

CucremaTtuzanus 3Hanui "MHOrorpaHHUK
U €ro dJIeMeHTHI"

18.03.25

80

IInpamuna. Buast nupamun. [IpaBunbHas
nupamuaa

19.03.25




ITpuzma. IIpsimast 1 HaKJIIOHHAS IPU3MBI.

81 1 20.03.25
[IpaBunbHasg npuzma

82 [Tpsimoii napannvenennnez[, 1 04.04.25
MPSIMOYTOJILHBIH MapaJuieienumnes, Kyo

83 BIzIHyKJILIe MHOrorpanHuku. Teopema 1 8.04.25
Oiinepa
Brimykiieie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBUbHBIE U TOTYNPAaBUIBLHbBIE 1 9.04.25
MHOTOI'PaHHUKH

85 KonTponsHas pabora "MHuororpanHuku" 1 10.04.25

86 [ToHaTHe BEKTOpa Ha MIJIOCKOCTU U B 1 11.04.95
MIPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1 15.04.25

88 Pa3HoCTh BEKTOpOB 1 16.04.25

89 [TpaBuno napamtenenumnena 1 17.04.25

90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1 22.04.25
Pasnoxxenue BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JISKAIINX B OJTHOU 1 23.04.25
IIOCKOCTH

92 CkansipHOE MPON3BEICHIE 1 24.04.25

93 Brruncnenue yria Mexay BEKTOpaMHu B 1 90.04.95
MIPOCTPAHCTBE

94 [Ipocrelimue 3aga4umn ¢ BEKTOpaMHu 1 30.04.25

95 [TpocTeiimue 3agaun ¢ BEKTOpaMu 1 6.05.25

96 [Tpocreiimme 3a1a4u ¢ BEKTOPaAMHU 1 7.05.25

97 [Ipocreiimue 3amauu ¢ BEKTOpaMu 1 13.05.25

98 O0o01enue 1 cucTeMaTH3aIus 3HaHU ! 1 14.05.25




99 O06o0mIeHne 1 cucTeMaTH3alus 3HaHUM 1 15.05.25

100 Hrorosasi KOHTpOJIbHAS paboTa 1 20.05.25

101 Htoroas KOHTpoJbHas paboTa 1 21.05.25

102 O06o0mIeHne u cucTeMaTH3alus 3HaHUHA 1 22.05.25
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KUIACC

Konu4yecrBo yacos DJIEKTPOHHBIE
JlaTa nudpoBbie
Nen/m | Tema ypoka Konrtpoasnsbie | IlpakTHyeckue
Bcero u3yyeHusi | oOpasoBaTe/bHbIE
padoThI padoThI
pecypcsl
1 IToBTOopenune tems! "KoopanHaTsl BeKTOpa 1 4 09.24
Ha IIOCKOCTH U B IPOCTPAHCTBE" o
5 IToBTOpenue temsl "CkassipHoe 1 5 09.24
HPOM3BEICHIE BEKTOPOB" o
3 IToBTOpeHue Temsl "Brluncienue yria 1 6 09.24
MEXy BEKTOPaMH B IIPOCTpaHCTBE" o
4 IToBTOpeHne TeMbl "Y paBHEHHE IPSAMOMH, 1 11 0924
HPOXOJSIIE yepes JABe TOUKn" o
YpaBHEHU € IJIOCKOCTH, HOPMAJIb
) ’ ’ 1 12 .09.24
ypaBHEHHE IJIOCKOCTH B OTpe3Kax
5 YpaBHEHUE IIIIOCKOCTH, HOPMaJlb, 1 13 09.24
yPaBHEHHME MIIOCKOCTH B OTPE3KAX o
7 BektopHoe npousBeneHmne 1 18.09.24
JIuneiiHble HEPABEHCTBA, JIMHEHHOE
8 ’ 1 19 .09.24
IIpOrpaMMHPOBaHUE
JInuHeliHbIe HEpaBEHCTBA, JIMHENHOE
9 ’ 1 20.09.24
IIPOrpaMMHPOBaHUE
10 AHanuTU4ecKrue MEeTOobl pacuéra yria 1 25 09.24
MEXy MPSIMBIMHA B MHOTOI'PAaHHUKAX o
AHanuTHYECKHE METOABI PacyéTa yria
11 1 26 .09.24
MEX]y MJIOCKOCTSIMU B MHOI' OTpaHHHUKAX
12 dopmyiia pacCTOSIHUS OT TOYKH 10 1 27 .09.24




IIJIOCKOCTHU B KOOpAUHATaXx

HaxoxieHue paccTosiHii OT TOYKH 0

13 2.10.24
MJIOCKOCTHU B KyOe
Haxoxxnenne paccTOSHUM OT TOYKHU 10

14 P . 3.10.24
TJIOCKOCTH B MPABUIILHON MMUPAMHIE
KouTposnpHas padora "AHamuTrnyeckas

15 POTRHATp 4.10.24
reOMETpHs
CeueHns MHOTOIPAaHHUKOB: CTaHIAPTHEIE

16 P P 9.10.24
MHOTOI'paHHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIE/IOB 10.10.24
CeueHusi MHOTOT'PaHHHUKOB: CTaHIAAPTHHIC

18 [UIOCKOCTH, IIepeceYeHus NPAMBIX U 11 .10.24
IJIOCKOCTEH
ITapannensHble OPAMBIE U MJIIOCKOCTH:

19 P P 16 .10.24
napajuieibHbIE CEUCHUS
[TapamiensbHble TIPSIMBIE U TIJIIOCKOCTH:

20 pa) P 17 10.24
pacuér OTHOIICHUM
[TapannenbHbie NpsIMbIE U MJIOCKOCTH:

21 YIJIBI MEXKY CKPEIIMBAIOIIMUCS 18 .10.24
PSIMBIMU
[leprien UK ynsipHBIE TPSIMBIE U
IUIOCKOCTH: CTAHAApTHEIE Maphl

22 P prl- 23.10.24
MEPIEHANKYJIIPHBIX TNIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOT PAHHHUKOB
[leprieH UK yIsIpHBIE TPSIMBIE U

23 IJIOCKOCTH: TEOpeMa O TpeX 24 .10.24
MEPIIEHANKYIApax

24 [lepneniuKyIIsIpHBIE IPAMBIE U 25.10.24




IIJIOCKOCTH: BBIYUCJICHUA JJIUH B
MHOT'OI'PaHHHKaX

25

IToBTOpEHNE: MmIoIman
MHOT'OYTOJIbHUKOB, (hOpPMYJIbI AJIs1
MJI0MAAeH, COOOpaXKeHUs MOT00us

6.11.24

26

[ToBTOpeHnue: muomaau
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIJIs1
JIoAAe, CooOpaXkeHus moao0us

7.11.24

27

[ToBTOpEHHME: TIOIA AN
MHOTOYTOJIbHUKOB, (DOPMYJIbI st
IJIOMIAACH, COOOpaXKEHUs MOT00us

8.11.24

28

[Tnomanu cedeHUit MHOTOTPaHHUKOB:
TUTOIIA/IA TIOBEPXHOCTEH, pa3pe3aHns Ha
94acTH, COOOpakeHus TTO100Ms

13.11.24

29

[Imomany ceueHnii MHOrOTpaHHUKOB:
MJIOIIAAN TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUS TTOT00MS

14 11.24

30

Kontponenas padora "IloBTOpenue:
MHOTI'OTPaHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

15.11.24

31

O0BeM Tenma. OObeM MPSIMOYTOJILHOTO
napaJuiesenuena

20.11.24

32

3agaun 00 yaABOCHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TpHUCEKLIUH yIiia

21 .11.24

33

CrepeomeTpudecKue 3a/1a4u, CBSI3aHHBIC C

00bEMOM TIPSMOYTOJILHOTO
napajuiesnenunena

22 .11.24

34

[Ipuknanubie 3aa4u, CBA3aHHBIE C

27 .11.24




BBIYHCIIEHHEM 00bEMA MPSIMOYTOJILHOTO

napauiesenunena

35 O06bEM PAMOI TPU3MBI 28 .11.24
CrepeoMerpryecKHe 3a0a4Un, CBA3aHHEIE C

36 PEOMETPHHCCIIE sanain, o8 29 .11.24
BBIYMCIICHHEM 00BEMOB MPSIMON TTPU3MBI
ITpukinagHele 3a1a4u, CBSI3aHHEIE C

37 put . 4 12.24
00BEMOM TIPSIMOM TTPU3MBI
Brruncienrne o0bEMOB T€E C ITOMOIIBIO

38 ornpenenéHHoro uaTerpana. Oovém 5.12.24
HAKJIOHHOW IPU3MBI
Brruncienrne 005EMOB TEN C ITOMOIIBIO

39 onpenenéHHoro uurerpana. O0beEM 6.12.24
APaMHUIbI
dopmyna 00béMa nupamuasl. OTHOLIEHHE

40 pMy P 11 .12.24
00BEMOB MUPAMHJI C OOIIUM YTIIOM
dopmyna 00béma nupamuasl. OTHOLIEHNE

41 pMy P 12 12.24
00BEMOB TUPAMH/T C OOIIUM yTIIOM
CrepeoMerpuuecKue 3a0aud, CBA3aHHEIE C

42 PEOMETP N 13.12.24
00BEMaMK HaKIIOHHOH MTPU3MBI
CrepeoMerpryecKue 3a0a4n, CBA3aHHEIE C

43 beoMetp 18 12.24
00BbEéMaMH MUPAMU/TBI
[Tpuxnagusie 3agaun 1o reme "O0bEMBI

44 Ten", CBA3aHHBIC ¢ 00HEMOM HAKJIOHHOM 19.12.24
TIPU3MBI
ITpuknagusie 3agaun mo tTeme "O0bEMBI

45 P ‘ 20 .12.24
Ten", CBA3aHHBIE C 00BEMOM MU PAMHUIBI
I[Ipumenenne 006LEMOB. Brrancienue

46 P 25 12.24

pacCTodHUA 10 IJIIOCKOCTH




KonTponbsaas pabora "O6béM

4 ) 26.12.24
MHOT'OI'paHHHKA
[{ummHIprYecKast TOBEPXHOCTD,

48 o0pa3yromye MUIUHIPUIEeCKON 27 .12.24
MTOBEPXHOCTH

nmyaap. [psamMoit KpyroBoi MJIHHIAD.

49 u p- 1P 24 P 9.01.25
[Tnommaas MOBEPXHOCTH HIUHIPA
Konunueckas moBepXHOCTh, 00pa3yIolue

50 % TIOBEP pasy 10 .01.25
KOHUYECKOH noBepxHocTH. KoHyc
CeueHre KOHYyCa IIOCKOCTBIO,

51 Y 11 .01.25
napauieIbHON TUIOCKOCTH OCHOBAHHUS
Vceuéunbiii konyc. M300paxenue

52 Y P 15 01.25
KOHYCOB M YCEYEHHBIX KOHYCOB
ITnomans 60KOBOI OBEPXHOCTH U

53 ! P 16 .01.25
MIOJTHOW TTOBEPXHOCTH KOHYCa
ITnomaas O0OKOBOM HOBEPXHOCTH U

54 : P 17 01.25
MIOJTHOW TTOBEPXHOCTH KOHYCa
CrepeoMeTprYecKHe 3a/1a41 Ha

55 JIOKa3aTeIbCTBO U BBIUHCIIEHUE, 22 .01.25
MOCTPOCHUEM CEYEHUH MIIMH/IPA, KOHYCa
CrepeoMeTpruyecKue 3a/1a9u Ha

56 JI0Ka3aTeJIbCTBO U BHIUYMCIICHHUE, 23.01.25
MOCTPOEHUEM CEUCHHH IMJIMHIPA, KOHYCa
IIpuknagaele 3aga4u, CBI3aHHEIE C

57 P 24 01.25
[IUTAHPOM
IIpukaagHele 3aga4u, CBI3aHHEIE C

58 P 29 01.25
ATHHIPOM

59 Cdepa u map 30.01.25




60

[Tepeceuenne cdepsl u mapa ¢
iockocTho. Kacanue mapa u cdepsr
TUIOCKOCTHI0. By u n3o0paxeHue mapa

31.01.25

61

[Tepeceuenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bu 1 n3o0pakeHue mapa

5.02.25

62

VYpasuenue cgepsl. [nomans chepsr u eé
qacTen

6.02.25

63

CummeTtpus chepsl U mapa

7.02.25

64

CrepeoMerpruuecKkue 3a1a4u Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO cepoil U mapom,
MOCTPOEHUEM UX CEYEHUHU MIIOCKOCTHIO

12 .02.25

65

CrepeomeTpudeckue 3a1a4u Ha
JI0Ka3aTelIbCTBO U BBIUUCIICHUE,
CBSI3aHHBIE CO CEPOoil U mapom,
MOCTPOEHUEM UX CEYEHUH MIOCKOCThIO

13.02.25

66

[Ipuknansbie 3a1a4u, CBSI3aHHBIE CO
cdepoi 1 mapom

14 .02.25

67

[ToBTOpEHME: OKPYKHOCTDH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY)KHOCTH, CTaHJapPTHBIE
mopoous

19 .02.25

68

Pazmmuneie KOM6I/IHaL[I/II/I TCJI BpallICHUA U
MHOTI'OI'PaHHHUKOB

20.02.25

69

3agauu o Teme "Tena u mMoBEpXHOCTH
BpaleHus"

21.02.25

70

3agauu o teMe "Tena u TOBEpXHOCTH
BpanieHus"

26 .02.25




71

KontponpHas pabora "Tena u
MOBEPXHOCTH BpaleHus"

27 .02.25

72

O6béM nmmnapa. Teopema 00 00bEMe
npAMOro HUJInHApa

28.02.25

73

Brruncienre 006EMOB TEN C ITOMOIIBIO
onpenenéHHoro uHTerpana. OobéM
KOHYCa

4.03.25

74

[Tnomaayu 6OKOBOM U ITOIHOMI
MOBEPXHOCTH KOHYCa

5.03.25

75

CrepeoMeTpruyecKre 3a/1auu, CBI3aHHBIE C
BBIYHUCIIEHHEM 00BEMOB LIMIIMH]IPA,
KOHYyCa

6.03.25

76

[Tpuknanusie 3agauu o Teme "O0bEMBI U
IJIOIIA/IM TIOBEPXHOCTEM Ten"

11.03.25

77

O0BEM mIapa v MapoBOTO CEKTOpa.
Teopema 006 06béme mapa. [Lnomans
chepsl. CTepeoMeTprUIEeCKUE 3a1a4H,
CBSI3aHHEBIE C BEIYKCIEHHEM 00BHEMOB
nrapa, mapoBOro CErMEHTa U IIapOBOT0
CeKTopa

12.03.25

78

[Tpuknamnaeie 3anaun o TeMe "OO0bEMBI
Ten", CBSA3aHHBIE C 00BEMOM IIapa u
momaabio chepbl. COOTHOIICHUS MEXKTY
IJIOMIAASIMU TTIOBEPXHOCTEH M 00BEMaMuU
MOAOOHBIX TEN

13.03.25

79

[Tomo6HBIE TENa B IPOCTPAHCTRBE.
N3menenune o0bEMa mpu mogo0uu.
CrepeoMeTpuiecKre 3a/1a4u, CBI3aHHBIC C

18.03.25




BBIYHUCIEHHEM 00BEMOB TEJI U ILUIOIIANEH
MOBEPXHOCTEN

80

KonTponsHaas padora "I[lnomanm
MOBEPXHOCTH M 00BEMBI KPYTJIBIX TEN"

19.03.25

81

JBuxenus npoctpancTBa. OToOpakeHuUs.
JIBmxeHus u paBeHCTBO uryp. Obmmue
CBOMCTBA JABUKECHUHN

20.03.25

82

Bubl ABM>KEHUN: TapauieIbHbIN
MepeHoc, IIeHTpabHasi CHMMETpUS,
3epKajbHas CUMMETPHUsI, TOBOPOT BOKPYT
npsAMOi

04.04.25

83

[Ipeo6pazoBanus nmogodust. [Ipsmas u
cdepa Ditnepa

8.04.25

84

['eomerpuueckue 3aja4yu Ha NPUMEHEHUE
JIBUKEHUS

9.04.25

85

KonTponsHas padora "BekTops! B
MpoCcTpaHcTBe"

10.04.25

86

Ob6o0matomee nmopropenue 11 moHsATHI 1
MeTOoJ10B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTU3allus 3HAHH:
"TlapamienbHOCTh IPSIMBIX U TIIOCKOCTEH
B MpocTpaHcTBE"

11.04.25

87

O6o61maro1ee nopropenue 11 nonaruit u
MeTOo10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIsI 3HAHWIA:
"BekTopsl B IpocTpaHCTBE"

15.04.25

88

O6o6marotee moBropenue 11 mousaTuit u
MeTOoJ10B Kypca reometpun 10-11

16.04.25




KJIACCOB, CHCTEMAaTH3aIlis 3HAHUH:
"BekTopsl B ipocTpaHcTBe"

89

O6ob6maro1iee nopropenue 11 nonaruit u
MeTOZI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIsI 3HAHWIA:
"O6beM MHOrOrpaHHHUKa"

17.04.25

90

O6o0mmatomee nopropenue 11 noHsATHI 1
MeTOoJ10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3aLUs 3HAHMIA:
"O6beM MHOrorpaHHuKa"

22.04.25

91

O6o6maromee nopropenue 11 moHsTuii u
MeTOoJI0B Kypca reomerpun 10—11
KJIACCOB, CMCTEMATH3aLIMs 3HAHUH:
"TTnomaay MOBEPXHOCTH U 00BEMBI
KpyIJibIx Ten"

23.04.25

92

O6ob6maro1iee nopropenue 11 nonaruit u
MeTOo/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIsI 3HAHWI:
"IInomany NOBEpXHOCTH U 0OBEMBI
KpyTJbIX Ten"

24.04.25

93

HTorosast KOHTpoJbHas paboTa

29.04.25

94

Htorosast KOHTpoJbHAs paboTa

30.04.25

95

[ToBTOpEHuUE, 0000IICHHE 1
chcTEMaTU3anus 3HAHUI

6.05.25

96

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ poJIb B pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

7.05.25




97

Ucropus pa3BuTHs CTEPEOMETPUU KAK
HAyKHU U €€ poJib B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TE€XHOJIOT U

13.05.25

98

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U e€ poJib B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOIHi

14.05.25

99

Hcropus pa3BUTHS CTEPEOMETPUHN KAK
HayKU U €€ pOJIb B pa3BUTUU
COBPEMCHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

15.05.25

100

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT UM

20.05.25

101

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pOoJIb B pa3BUTHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

21.05.25

102

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U e€ poJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTHii

22.05.25

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

-I'eomerpust, 10-11: Yueb. qst obmeodpaszopat. yupexaenuii/ JI.C. AtaHacsH,
B.®. byry3os, C.b. Kagomues u ap. — M.: [Ipocsemenue, 2020.

METOANYECKHUE MATEPUAJIBI IJIs1 YUUTEJIA
-b.I'. 3uB. Jlunaktnueckue matepuansl o reomerpun s 10 kmacca. — M.
[Ipocsemenue, 2008

-b.I'. 3uB. /Ilunaktnyeckue Marepuaisl 1o reomerpuu 11 11 kmacca. — M.

[Ipoceewenue, 2013

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

- OTKpBITHIN OaHK 3a7aHuii Mo Mmatemartuke WWW.fipi.ru
- OenepanbHbIid LEHTP TECTUPOBAHUS WWW.rustest.ru
- Pemy EI'D https://ege.sdamagia.ru/
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