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INOACHUTEJIBHAS 3AIINCKA

['eomerpust sBIsieTC OAHUM M3 0a30BBIX KYpCOB HAa YPOBHE CPEIHETO
o0miero oopa3oBaHusl, TaK Kak 00ECIIeYNBAET BO3MOKHOCTh U3YUEHUS TUCLMILIUH
€CTECTBEHHO-HAYYHOM HAIIPAaBIICHHOCTH M MNPEIMETOB T'YMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy ~ JIOTUYECKOE  MBILIUIEHHE,  (POPMUPYEMOE  TpU  U3YYEHUU
O00y4YarOMIMMUCS MOHSATUHHBIX OCHOB F€OMETPHUH, MPH J10KA3aTEIbCTBE TEOPEM H
NOCTPOCHHUH LETIOYKH JIOTUYECKUX YTBEPKIACHUN NPHU PEIICHUU T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJBUIaTb M OINPOBEPraTh TMIIOTE3bl HENOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PELICHUM 33/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTHU
dusnyeckux 3amad.

Lenb ocBoeHust mporpamMmbl yueOHOro kypca «I'eomerpusi» Ha yriay0néHHOM
YpOBHE — pa3BUTHE WHJUBHUAYaJIbHBIX CIIOCOOHOCTEH OOydYaloIMXcs MpU
M3YyYECHUHM TE€OMETPUH, KaK COCTABJISIONICH NMpeaMeTHOU obnactu «MaTtemartuka u
uHpopMaTukKa»  yepe3  oOeclieueHHe  BO3MOXKHOCTH  NPUOOpETeHUS] U
WCIIONb30BaHUsl Oosiee TIIyOOKHMX TEOMETPUUYECKWX 3HAHMW U  JICWCTBUH,
CHELM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIEHIHOI0 MPO(hEeCcCHOHATBHOTO
00pa30BaHus, CBA3aHHOI'O C HCIIOJIb30BAHUEM MATEMATHKU.

[IpropuTeTHBIMH 3aJja4aMU Kypca T€OMETPUM Ha YIIIYOJIEHHOM YpOBHE,
pacIIupsIIOIIMMH U YCUIIMBAIOUIUMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCSI:

pacIIMPEHUE MPEACTABICHHUS O TEOMETPUM KAK YAaCTH MUPOBOU KYJIbTYphI U
(opMHUpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIIUM MUPOM;

dbopMupoBaHue MPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UTYypax Kak o
BOXHEUIINX MAaTEMaTUYECKUX MOJENSIX, IMO3BOJISIIOIINX ONUCHIBATH M H3y4daTh
pa3HbIe SBJICHUS OKPYXKAIOIIEr0 MUpa, 3HAHWE MOHATHIHOIO arnmapara o pasueny
«CtepeoMeTpus» y4eOHOr0 Kypca reOMeTpHH;

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

dbopMupoBaHUE YMEHHMs paclO3HABATh HA YEPTEkKaxX, MOACISAX U B pPEaIbHOM
MHpPE MHOTOTPaHHMKM M Te€ja BpAlICHUs, KOHCTPYMPOBATh TI'€OMETPUUYECKHUE
MOJICIIH;

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

(dbopMHUpOBaHUE YMEHHMs BIAJE€Th METOAAMH JOKA3aTeNbCTB M aJTOPUTMOB
pELICHHs, YMEHHSI WX NPUMEHSATh, MPOBOJIUTH JOKA3ATEIIbHBIE PACCYKICHUS B
XOJIE€ PELIEHNs CTEPEOMETPUYECKHUX 3a1a4 U 3a/1a4 C PAKTUYECKUM COACPKAHUEM,
dbopMUpoBaHUE TPEACTABICHUS O HEOOXOIMMOCTHM  JIOKA3aTeNbCTB  MpU



000CHOBaHMM MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCMOMATUKU B IIPOBEICHUU
JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHEC W COBEPIICHCTBOBAHWE WHTEIUICKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH O0Y4YarOIIMXCs, MO3HABATEIHLHOM aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHH, KpUTUHIHOCTH MBIIIICHUS, MHTEpPECca K U3YUCHUIO TEOMETPHH;

dbopMupoBanue (HYHKIIMOHATBLHON TPAaMOTHOCTH, PEJICBAHTHOW T€OMETPUM:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B PCabHBIX JKU3HCHHBIX CHTYAIUSIX M MPH HU3YYCHHH JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEabHBIX CHUTYaIllMi, HWCCIICIOBAHUS IOCTPOSHHBIX MOJICIICH,
WHTEPIPETAIIIU TTOIYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMHU JTUHUSMH yu4eOHOTO Kypca «I'eomeTpus» B
10-11 «naccax sBisroTcs: «lIpsiMble U TUIOCKOCTH B MPOCTPAHCTBE,
«Muororpanaukn», «Tema  BpameHuss», «BeKToppl W KOOpAMHATHI B
POCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHnMe «yMETh OIEPUPOBATH
MOHATUSMIY, PEJICBAaHTHBIMH TEOMETPUHM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEP>KAaTEIbHBIM JIUHUSAM Y4e€OHOr0 Kypca, a
dbopMupoBaHUE  JIOTHYECKUX YMEHHM  pacHpenenseTcsi He TOJbKO  TI0
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOyuenus. Conepikanre o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOl padboueit
IPOrpaMMBbl, pACTIPEACTIEHHBIM IO TojaM OOYYeHHUs, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIILHBIM BOIIPOCAM 00y4aromuecs
oOpalanich HEOJHOKPATHO. OTO  TMO3BOJSET OPraHu30BaTh  OBJIAJICHHC
TCOMETPUYCCKUMHU TOHSATHUSIMH ¥ HABBIKAMU TMTOCIICIOBATEILHO U MTOCTYIATEIBHO, C
COOJII0OZIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJarONIUXCs, pacupsis U yriryomusis
e€, 00pazysi MpOYHBIE MHOKECTBCHHBIC CBSI3H.

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ychuoBus i auddepeHnManuu  OOy4eHHUs, TOCTPOCHHUS
UHIUBUYaJbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOoJaEHHOE
M3Yy4YCHUE TEOMETPHH KaK COCTABJIAIONIEH yaeOHOTo mpenMera « MareMaTrukay;

MOJITOTOBUTH OOYYAIOIMUXCS K TPOAODKCHHIO HW3YYCHHS MAaTEMaTHKH C
yu€ToM BbIOOpa Oyaymielt npodeccuu, obecreurBas MPEEMCTBEHHOCTh MEXIY
0o01IUM 1 TTpo(pecCHOHAIbHBIM 00pa30BaHUEM.

Ha wusydenune yueOHOro kypca «l'eomerpusi» Ha YriyOJIEHHOM 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 IMpsMBIX B IIPOCTPAHCTBE: II€pECEKaroIuecs,
NapaJuleIbHbIE M CKpEIIMBarOmMecs mpsMble. [Ipu3HaKW CKpEIMBAIOIIMXCA
npsAMbIX. [lapajienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MAapAIIIEIbHBIE
IPSIMBIE B POCTPAHCTBE, MAPAIIEIIbHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPAMO
u 1iockoctu. [lapamiensHoe W IEHTpalIbHOE IPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapajjIeNbHOTO MpOoeKTUpoBaHus. IM300paxkeHnue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXKy IPAMBIMHU B IIpocTpaHcTBE. [lapaienbHOCTh IIOCKOCTEN: MapajulesbHbIE
IJIOCKOCTH, CBOKWCTBA IapaieIbHbIX IJIOCKOCTEMN. [Ipocrenimue
MPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, Mapauielenunes,
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. OproronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 7O  TUIOCKOCTH,  MpoeKuus  (Urypbl Ha  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IUIOCKOCTEM: TPU3HAK  MNEPHEHAUKYJISIPHOCTH  JOBYX
IockocTer. TeopeMa 0 TpEX MEePIEeHAUKYIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, TMHENHBIM YroJl JIBYTPAHHOrO yrila. TpEXrpaHHbIA U MHOTOI'PAaHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JNBYIPaHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCMHYCOB W CHUHYCOB ISl
TPEXTPAHHOIO yIJja.

MHoOrorpaHHuKHu

Buapsl MHOTOIpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. IIpuszma: N-yronpHas
npu3Ma, IpsMas ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi U MOJHAs MOBEPXHOCTb MPU3MBI.
[Tapannmenenunen, OPSAMOYIOJIBHBIM — HApajulelIeUIIEl W €ro  CBOWCTBA.
Kparyaiime myrm Ha TOBEpXHOCTM MHOTOrpaHHUKA. Teopema DJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBWwibHAas M yceu€HHas nupamuibl. CBolicTBa péGep M OOKOBBIX TIpaHel
NpaBUJIbHOM NHpaMuabl. [IpaBuibHBIE MHOTOTpaHHHUKHW: NPABWIbHASA NpPHU3Ma U



IPAaBWIbHASL NUPAMHUAA, INPABUIbHAs TPEYrojibHAasg NHUPAaMHUIAa W IPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
TOEKAd AP U UKOCAIP.

Bbruncnenre 31€MEHTOB MHOTOTPaHHHMKOB: pEéOpa, AuaroHald, YrJbl.
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTH MPSMOM MPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON MPU3MBI.
[Inomanes OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOW MHpPaMUIbI,
TeopeMa O TUIOMIAAN YCEUEHHOW TUPAMUIBI.

CuMmmeTpuss B NPOCTPAHCTBE. ODJEMEHTBl CHUMMETPUHM  MPAaBUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B NPaBUJIBHOM MHOTOIPAHHUKE: CHMMETPHUS
MapajuIeIICIIANENd, CUMMETPHSI IPABUJIBHBIX IPU3M, CHMMETPHUS NPABUIBHOU
ITAPAMUJIBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIC, COHAIPABICHHBIE M  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA ¢ BEKTOPAMHU: CIOKEHHE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBolicTBa clnoKeHus BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
[loHATHE KOMIUIAaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuio mnapamienenunena. TeopemMa O pPas3loOKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsmoyrospHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunarsl Bektopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTON MeExIy Bekropamu. CKalsipHOE INPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpainenust

[ToHsTHA: UMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCT,
chepuueckas TOBEPXHOCThb, OOpa3ylolyMe TmoBepxHOCTeH. Tema BpaleHus:
MATUHAP, KOHYC, YCEUE€HHBIH KOHYC, cdepa, map. BzanMmHOe pacmosiokeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHnue Tten
BpalleHusl Ha IJIOCKOCTH. Pa3BépTka nunuuapa u koHyca. 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 BpalieHwsi ¥ MHOTOIpaHHUKOB. [Ipu3ma, BmmcanHas 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, KOHyca, IUlomanb chepbl U €€ 4JacTeu.
[lonobue B mnpocTtpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAAECH MMOBEPXHOCTEH
nonoousix Guryp. IlpeodpasoBanue momoOus, romorerus. PemenHue 3amad Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHUECKUX METO/OB.

[TocTpoeHue ceueHnii MHOTOI'PaHHHUKOB M TE€JI BPALEHUS: CEUECHUsI 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
CEKYILEH MIJIOCKOCTH.

BekTopbl 1 KOOPAUHATHI 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. KoopAMHaTHO-BEKTOPHBIA METOJl MpPH PEHIEHUH TIE€OMETPUYECKHUX
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 BOKPYr MPSAMOMU.
[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'PAXKIAHCKON MO3UIIMK 00YYaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO0  4J€Ha  POCCHHMCKOro  oOIlIecTBa,  NPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHIA,
MPOLIEYp TPaXTAaHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl W JPYroe), yMEHUe
B3aMMOJICIICTBOBATh C COLUHMAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4eCcKOe BOCIIUTAHUE:

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

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEICHHUSI, CBSI3aHHOI'O C NMPAKTHYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKh U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILIETO;

4) acTeTn4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHUE K MHPY, BKJIIOUYAs 3CTETHUKY MAaTEMAaTHYECKHUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajau, PEeLIECHUH, pacCyXICHH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

C(OPMUPOBAHHOCTb YMEHHSI TMPUMEHATH MaTeMaTUYeCKue 3HAHUS B
MHTEpEecax 3J0pOBOro U 6e30macHOro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE NHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJbIXa, peryisipHas (pu3nueckas aKTUBHOCTB), (U3NYECKOE COBEPLICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BociuTanue:

TOTOBHOCTh K TpYydY, OCO3HAaHWE LIEHHOCTU TPYOOJIIO0OUs, HHTEpEC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,
FOTOBHOCTH M CIOCOOHOCTH K  MAaTreMaTHYeCKOMY  OOpa3oBaHUI0 U



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

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTUYECKOW KYIbTYpHl, ITIOHUMAaHHE BIHSHUS
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>KaroIlel cpelbl, IUIAHUPOBAHUE IIOCTYNKOB U OIEHKHM WX BO3MOXKHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIIECTBEHHOM  TMPAKTUKH, IMOHUMaHUWE
MaTeMaTH4eCKoM HayKu Kak cdepbl 4eJOBEUECKOM MAesATEeIbHOCTH, JTaroB €&
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
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIN 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 MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEUHUS
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 aHAJIOTUH;

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

BbIOMpaTh crnoco0 penieHus y4eOHOM 3amayd  (CpaBHHUBATh HECKOJIBKO
BApHAHTOB  pEIIeHHWs, BbIOMpaTh Haubosiee  TOAXOMANUMHA € y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBaresbCcKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIHE  TPOTHUBOpEYUE,  MPOOJIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SBJICHUSIMH, IPOIECCAMU;

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

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCA, a TAKXKE BbIJIBUIATh
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()OPMAITMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, AaHATU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUIOB U
¢dbopM TpencTaBieHus;

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

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

Oo0menue:

BOCIIPUHHMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMHU H
HEeNAMH OOILEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHS B
YCTHBIX W THCHMCHHBIX TEKCTax, JaBaTh IMOSCHEHUS IO XOAYy PEIICHUS 3ajayH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B XO7€ OOCYXXIEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMOW TEMBI,
poOJIeMBl, peIIacMOM 3aJlayd, BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha IIOWCK
pCH_ICHI/IH, COIIOCTABJIATH CBOH Cy)KI[eHI/IH C CY)KI[eHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
nyajora, OOHapy)KUBaTh Pa3IM4YUe U CXOACTBO IO3MIIUN, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTJIACHUs, CBOM BO3PAKCHUS,

HpCI[CTaBIISITB p€3yJ'IBTaTBI pCHICHI/ISI 3aaa4du, BKCHCpI/IMCHTa, HCCIICAOBAHUA,
IPOEKTa, CaMOCTOSATEIHHO BHIOMpPATh (OpMAT BBICTYIUIEHHUS C YYETOM 3ajad
TIPEe3CHTAIIMN ¥ OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



COCTaBJISAThH IIJIaH, QITOPUTM PEIICHUs 3a7aul, BEIOMPATh COCOO pEIIEHUs C
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BApUAHThI PEIICHUI ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpolecca W pe3ysbTara perieHus
MaTEMaTHYECKOU 3aJ1a4U;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTbH IPU PELICHUU 3a]1ayH,
BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAaHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yNIbTATa IEJIU U YCIOBHUIM, OOBSCHATH TPUUUHBI
JOCTHKEHMSI WJIM HEAOCTHXKEHUSI PE3YJIbTaTOB EATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIMBHIYyaJIbHOU
pabOThl MpU pElIeHWH Y4eOHBIX 3aJady, MPUHUMATH LEJb COBMECTHOM
NESITEIbHOCTH, TUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh TIpollecC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYXIeHHs, OOMEH MHEHU,
«MO3rOBbI€ INTYPMbD» W HUHBIE), BBIIOJHATH CBOIO 4YacThb pabOTBl H
KOOPAMHUPOBATh CBOU JEWCTBUS C APYTMMH 4YJ€HaMU KOMaH/bl, OLIEHHUBATH
KayeCcTBO CBOEro BKJaaa B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xoniy 10 kiaacca oOydaronuics Hay4YnuTCs:

e CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TOHSATHUSMH CTEPECOMETPUU TIPHU
pEIIeHNH 33/1a4 Y MPOBEJICHUH MAaTEMAaTHUECKUX PaCCyX ICHUMH;

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

e KJacCU(MUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

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

e CBOOOJIHO ONEPUPOBATH MOHITUSMH, CBSI3aHHBIMU C MHOTOI'PAaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamMua, MpsSMOYToJIbHBIN Mapajiiesienunel, Kyo);

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

e CBOOOJHO ONEPUPOBATH  TMOHATHSIMHU, CBSI3AHHBIMU C  CEYEHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBITIOJIHATH napajuieJIbHOE, LEHTPaIbHOE u OpPTOr OHAJIBHOE
MPOCKTUPOBaHUE (PUTYp HA IJIOCKOCTb, BBITIONHATH M300pakeHUsI QUryp
Ha MJIOCKOCTH;

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

e BBIYUCIATH IUIOHIAAM  TMOBEPXHOCTEW  MHOIOTPAaHHUKOB  (MpuU3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEN C MPUMEHEHUEM (HOPMYI;

e CBOOOJHO OMEpPUPOBATH MOHATUSMH: CUMMETPUS B MIPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTb CHMMETPUH, LEHTP, OCb M IUIOCKOCTh CHMMETPHH
durypsr;

e CBOOOJHO OINEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

e  BBITIOJIHATHICUCTBUSHAABEKTOPAMU;

e pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTeMaTHYECKUX OTHOILIEHHH U
HaXO0XJICHHE TEOMETPUYECKUX BEJIMYMH, MPUMEHSII W3BECTHBIE METOJbI
MPU PEUICHUH MAaTEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0)KHOCTH;

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

e W3BJEKATh, MPEOOPa30BHIBATh WM WHTEPIPETUPOBATH HWH(MOpPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (HUrypax, MpenCcTaBICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TMOJTYYEHHbIC 3HAHWS HA TPAKTUKE: CpPaBHUBATH U
aHAJIM3UPOBATh peabHbIE CUTYalluW, NMPUMEHATh U3yYEHHBIC TOHSATHS B
npolecce IMOMCKAa  PEIIeHHs MaTeMaTU4ecKd CHOpMYIHPOBAHHON
npo0JIeMbl, MOJIEIUPOBATh pEAIbHBIE CUTYAllMM Ha S3bIKE TE€OMETPUH,
MCCIIEI0BAaTh NOCTPOEHHBIE MOJIENIA C HMCIOJb30BAHUEM I'€OMETPHUECKUX
MOHATUH M TEOpeM, ammapara anreOpbl, peliaTh NPAKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUUECKUX BEJINYNH,;

e HMEThb MPEJCTABJICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHUSI FEOMETPUHU Kak
COCTaBHOM 4acTH ()yHIAMEHTA Pa3BUTHSI TEXHOJIOTHA.

K konmy 11 kiacca odyvaromuiics HayqYuTCs:



CBOOOJHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOH,
KOHMYECKOM U C(EepUyYecKOl IOBEPXHOCTAMHU, OOBSCHITH CIIOCOOBI
MOJTyYEHUS;

OIEepPUPOBATH MOHATUSMHU, CBI3AHHBIMU C T€JIAMU BPAILCHUS: LIUITUHIPOM,
KOHYCOM, c(hepoll u mapom;

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

KJIacCU(PUIIMPOBATH B3aMMHOE PACIONOKEeHHE CPephl U MIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOI'PAHHHKOB W TEJ BpAICHUS,
00BEMBI M TUIOIIATN TMOBEPXHOCTEH MHOTOTPAHHHKOB W TEJ BpaIlCHUS,
Tr€OMETPUIECKUX TEJl C MPUMEHEHHEM (HOpMYT;

CBOOOJHO ONMEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C KOMOWHAIMSIMHU TEIN
BpallleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHMK, BIHMCAaHHBIA B chepy U
OINMCaHHBIA OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpalllCHMUS;

BBIUUCIISITH COOTHOIICHHSI MEXTy TLIOIIASIMU MTOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TEI;

n300paXkaTh M3ydaeMble (UTYpHI, BBINOIHATH (BBIHOCHBIEC) TUIOCKHUE
YEpTEXU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUSI TEJl BPAILICHHUS;

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

CBOOOTHO OTIEPUPOBATH MOHATHEM BEKTOP B TIPOCTPAHCTRBE;
BBITIOJTHSATHONIEPAITTMHAIBEKTOPAMHU;

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 TIOHATHSIMH, CBS3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUMN;

BBITIONTHATHh HW300paXCHHWS MHOTOTPAaHHUKOB W TeJI BpAIICHHS TIPH
MapajjieIbHOM TNEPEHOCE, UEHTPATbHOW CHUMMETPUH, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHusl MOJ00uS;
CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CCUCHHS ITUIMHApA
(mapaymiensHO M MEePHEHIUKYISIPHO OCH), CEYeHHS KOHYyca (TapaiyiesibHbIe
OCHOBAHHIO U MPOXOISAIINE Yepe3 BEPIINHY), CCUCHUS I1apa;
UCTIONIb30BaTh METOJBI TIOCTPOSHUS CEUYCHM: METOJ| CJIEeI0B, METO]
BHYTPEHHETO MPOESKTHUPOBAHUS, METO/I IEPEHOCA CEKYILIEH MITOCKOCTH;



JIOKa3bIBATbI€OMETPUUCCKUECYTBEPIKICHU;

NPUMEHATh T€OMETpUYecKhe (aKThl IJIsl PELIECHUS CTEPEOMETPUUYECKHUX
3a1a4, MPEANOIAraloliuX HECKOJIBKO INAroB pPEIICHHs, €CIH YCJIOBHS
NPUMEHEHUS 33J]aHbl B IBHOM U HEABHOHN (opME;

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

IIPUMEHATH MPOrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKALIMOHHbIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUYECKHX 3a/1ay;

IIPUMEHATh  IIOJIY4YEHHbIE  3HAHUS HA  IPAKTUKE:  CPaBHUBATD,
aHAJIM3UPOBATh U OLEHUBATh pPEAJIbHbIC CUTYAllMH, IPUMEHSITh U3YYCHHBIC
IIOHATHSI, TEOPEMBI, CBOMCTBA B  IIPOLIECCE IIOMCKA  PELICHMS
MaTeMaTH4eCKl  CPOPMYIMPOBAHHOW  MpOOJEMbI,  MOJAEIUPOBATH
peaJlbHbIE CUTYallUH Ha S3bIKE I€OMETPUH, HCCIIEN0BaTh IIOCTPOCHHBIE
MOJENM C UCIIONB30BAHUEM TE€OMETPUUYECKUX IIOHATUM U TEOPEM,
anmapata anreOppl, pemarh MPaKTUYECKHE 3aJaduM, CBS3aHHBIE C
HAaXO0KJICHHNEM T'€OMETPUUECKUX BEIUYNH;

UMETh MPEACTABICHHUS] 00 OCHOBHBIX ATamax pa3BUTUS T€OMETPHH Kak
COCTaBHOM 4acTH (PyHAAMEHTa Pa3BUTHSI TEXHOJIOTHIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne

~

HaumeHnoBan
uepasiesioB
"
TeMIporpam
MbI

KoauuyecrBouacos

Bc
er
0

KoHuTpoJsbsH
bIepadoThI

IIpakTnuec
KHepadoThl

DJieKTPOHHBIE (LM poBbIe) 00pazoBaTeIbHbIEPECYPCHI

Bsenenue B
CTEpEOMETPHU
16)

18

https://resh.edu.ru/subject/17/10/

Bzaumuoe
pacroaoxeHu
€ IpsAMBIX B
MPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6133/start/272668/

[TapannensHO
CTb MIPSAMBIX U
MJIOCKOCTEH B
MPOCTPAHCTBE

10

https://resh.edu.ru/subject/lesson/6065/start/125651/https://resh.edu.ru/subject/lesson/
6133/start/272668/

[Tepnenaukyin
SIPHOCTh
IPSMBIX U
IIJIOCKOCTEH B
IIPOCTPAHCTBE

25

https://resh.edu.ru/subject/lesson/4724/start/20411/https://resh.edu.ru/subject/lesson/4

757/start/20566/https://resh.edu.ru/subject/lesson/4748/start/20810/

VYrisl 1
paccTostHUs

16

https://resh.edu.ru/subject/lesson/6063/start/21120/

MHororpanau

https://resh.edu.ru/subject/lesson/6018/start/221550/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
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https://resh.edu.ru/subject/lesson/6018/start/221550/

KN

BekTops B
MIPOCTPAHCTBE

12

https://resh.edu.ru/subject/lesson/4758/start/21648/

IToBTOpEHUE,
00o01IeHre U
CHCTeMaTH3aIl
W 3HAHUH

10

OBILEE
KOJIMYECTBO
YACOB T10
[IPOTPAMME

10



https://resh.edu.ru/subject/lesson/4758/start/21648/

11 KUIACC

Ne KosnyecrBouacos
HaumenoBanuepasae JIeKTPOHHbIE (LU POBbIE)
n/ Bcer Konrpoabnbiepabor | IIpakruyeckmepadbor
0B U TeMIIPOrPaMMBblI oOpa3oBare/bHbIEPECYPCHI
I 0 bl bl
1 AHanuTuyecKasreomMeTp 15
ust
[ToBTOpeHwue,
2 0000111eHNE U 15 1
CUCTEMaTH3allMsl 3HaHUU
. https://resh.edu.ru/subject/lesson/4904/start/280
3 O0BEMMHOTOrpaHHHUKA 17 1 336/
https://resh.edu.ru/subject/lesson/6300/start/224
4 TenaBpamenus 24 1 90/
5 [1nomaan moBepXHOCTH 9 1 https://resh.edu.ru/subject/lesson/4034/start/227
U 00BbEMBI KPYTJIBIX TEI 91/
6 JBuxeHus 5
[ToBTOpEHwue,
7 00o01IeHHE U 17 2
CUCTEeMaTH3allMsl 3HaHUU
OBUIEE KOJIMYECTBO 102 6 0
YACOB IIO ITPOT'PAMME



https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4034/start/22791/
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecrBouyacos
n | Temaypoxa Be KoHTpohib: T — Maraun3zy JIEKTPOHHBIEIU(PPOBBLICOOPA3OB
/ ero | epadors: epaBoTh: YeHHs aTeJIbHbIEPeCYPChI
n
OcHOBHBIE ITpaBUiIa U300paXKEHHS 02.09-

1 Ha PUCYHKE MIOCKOCTH, 1 06.09.202
napasuieJIbHbBIX MPSAMBIX (OTPE3KOB), 4
CepeNHbI OTpe3Ka
[Tondarus: nepecexkaronmecs 02.09-

) TUTOCKOCTH, TIEPECEKAIOIAECs 1 06.09.202
npsiMasi M IMII0CKOCTB; 4
MOJTYIIPOCTPAHCTBO
MHororpanHiKHU, 1300pakeHue 02.09-

3 MIPOCTEUINX MPOCTPAHCTBEHHBIX 1 06.09.202
¢buryp, HeCyIecTBYIOIIUX 00 BEKTOB 4
AKCHOMBI CTEPEOMETPUU U TTEPBHIE 09.09-

4 1 13.09.202
CIIEZICTBUS U3 HUX 4
AKCHOMBI CTEpEOMETPUH U TIEPBEIC
ciencTus U3 HUX. CnocoOsl 09.09-

5 3aJIaHMS MPSMBIX U TIOCKOCTEH B 1 13.09.202
MPOCTPAHCTBE. 4
O0603HaYEHHSTTPAMBIX U TUIOCKOCTEN

6 N300paxeHne cedeHni mTUpaMu/bl, 1 09.09-




Ky0a ¥ MpU3MbI, KOTOPbIE TPOXOAST
yepes3 ux peopa.
N3o6paxkeHnenepecey eHUANONyYeH
HBIXIUIOCKOCTEH.
PackpaimBaHnenocTpoeHHbIXCEUEH
Hpa3HbIMULIBETAMU

13.09.202
4

N3o6pakeHne ceueHnid mUpaMubl,
Ky0a 1 MPU3MbI, KOTOPBIE TTPOXOIST
yepe3 ux péopa.
N3o6pakeHnenepeced eHUAOTydYeH
HBIXIUIOCKOCTEH.
PackpammBaHuenocTpoeHHbIXCEUEH
UIpa3HBIMULIBETAMU

16.09-
20.09.202
4

N300paxeHne cedeHnit TupaMu/ibl,
Ky0a ¥ IPU3MBI, KOTOPBIE ITPOXOISIT
yepes ux peéopa.
N3o06paxkeHnenepecey eHUANONy YeH
HBIXIUIOCKOCTEH.

PackpammBaHuen OCTPOCHHBIXCEUCH
Hpa3HbIMULIBETAMU

16.09-
20.09.202
4

N3o6pakeHne ceueHnid mupaMubl,
Ky0a ¥ MpU3Mbl, KOTOPbIE ITPOXOAST
yepes ux peéopa.
N3ob6paxenuenepecey eHUSATIONYyUEH
HBIXIIJIOCKOCTEH.
PackpaimBaHienoCTpOEHHBIXCEUEH
UIPa3HBIMULIBETAMU

16.09-
20.09.202
4

10

Merton cinenoB AJisi MOCTPOEHUS
CeueHn i

23.09-
27.09.202




4

MeTton ciaenoB sl TOCTPOSHUS 23.09-

11 cedeHnil. CBOICTBA IepeceYeHNU 27.09.202
MPSIMBIX U MJIOCKOCTEN 4
Merton cienoB AJist MOCTPOSHUS 23.09-

12 | cedenuii. CBoiicTBa epeceueHUit 27.09.202
MPSAMBIX U IIIIOCKOCTEN 4
ITocTpoenue ceueHunii B MUpamMuU/Ie, 30.09-

13 KyOe 1mo TpéM ToYKaM Ha pe6pavx. 04.10.202
Co3naHue BBIHOCHBIX YepTEXel U 4
3aMuch MIaroB MOCTPOCHUS
ITocTpoenue cedeHuil B mMpaMue, 30.00-

14 KyOe mo TpéM ToYKaM Ha pe6paux. 04.10.202
Co3aHue BBIHOCHBIX YEPTEXKEH 1 4
3aITUCh IIarOB MOCTPOCHHS
[TocTtpoenue ceuenunii B nupamue, 30.09-

15 KyOe 1mo TpéM Toukam Ha pe6pavx. 04.10.202
Co31aHre BBIHOCHBIX YePTEKEH 1 4
3aITUCh IIarOB MOCTPOCHHS
[ToBTOpEHME NITAHUMETPUHU: 14.10-

16 Teopema o mponopHrOHATBHBIX 18.10.202
orpeskax. [logobueTpeyronbHUKOB 4
[ToBTOpEHME ITAHUMETPHH:

Teopema Menenas. Pacuersl B 14.10-

17 CEYCHMSIX Ha BBIHOCHBIX YepTEXKaX. 18.10.202
HcTopuspa3BUTHALIIAHUMETPUN U 4
CTepEOMETPHH

18 | Kontponbras padota Ne 1 mo teme 14.10-




"Axcuomsl crepeomerpun. Ceuenus" 18.10.202
4

AHanm3 KOHTPOJIbHOU paboTHI.

B3anMHoOe pacrionokeHne npsmMbIX B

npoctpaHcTBe. CKpelmBaroumecs 21.10-

19 npsimbie. [Ipusnaku 25.10.202
CKPEIIMBAIOIIIXCS TPSMBIX. 4
[TapannensHblenpsMbIE B
IPOCTPaHCTBE
Teopema 0 CylIeCTBOBaHHH U
€IMHCTBEHHOCTH NPIMOU
napamenbﬂi)ﬁ JTAHHOH NPSIMOH, 91 10-

oo | MPOXOAAMIEH Hepes oKy ) 95.10.202
IIPOCTPAaHCTBA U HE JIeXalleil Ha 4
JTAHHOU npsiMoi. Jlemma o
nepeceyeHUUIIaPaIIeIbHBIXIPSIMBIX
IJIOCKOCTBIO
[TapaniaenbHOCTh TPeX MPSMBIX. 91.10-

21 Teopema o Tpéx mapanienbHbIX 95.10.202
npsMbIX. Teopema o 4
CKPELIMBAIOIMXCATPAMBIX
[TapannensHOE TPOSKTUPOBAHUE.

OcHOBHBIE CBOMCTBA MapaICIbHOTO 28.10-

22 | TPOEKTHPOBAHUS. 01.11.202
N3006paxennepazHbIxpuryp B 4
napajIeIbHOUIIPOEKIIUH
LenTpanpHas mpoekus. Yro ¢ 28.10-

23 COHAIIPaBJICHHBIMU CTOPOHAMM. 01.11.202
YronMex1ynpsMbIMU 4




3ajgayu Ha JI0Ka3aTEILCTBO U

28.10-

94 | MCCTENOBAHME, CBASAHHEIE C 01.11.202
pacnoyiokeHUEM IPSIMBIX B 4
MIPOCTPAHCTBE
[TonsTHA: MapaIeTbHOCTh NPAMON
Y TJIOCKOCTH B MPOCTPAHCTBE. 04.11-

95 [Ipu3Hak mapasieTbHOCTH IPSMOUA 1 08.11.202
IJIOCKOCTH. 4
CpoiicTBanapasieIbHOCTUIIPIMOUN U
IJIOCKOCTH
I'eomerpuueckue 3agaun Ha
BEIUMCIICHHUE U JOKa3aTeILCTBO, 04.11-

26 CBSI3aHHBIC C TAPAJUICTIHLHOCTHIO 08.11.202
MPSMBIX U TIJIOCKOCTEN B 4
MIPOCTPAHCTBE
ITocTpoenue ceueHust, TPOXOSAIIETO 04.11

97 4yepe3 NaHHYIO MPAMYIO Ija qepTeiKe 0 8: 1 1._2 02
Y TIApaJIIETIBHOTO IPYTOM MTPSIMOIA. 4
PacuéroTHomenunit
[TapamiensHas npoexkuus,

MIPUMEHEHUE JJI TOCTPOCHUS 11.11-

28 cedeHui Ky0a u mapasuiesenunesaa. 15.11.202
CaoiicTBanapaseenurnena u 4
MIPU3MBI
[TapannenbHbie MIIOCKOCTH. 11.11-

29 [Tpu3Haku mapaaiebHOCTH ABYX 15.11.202
TJIOCKOCTEH 4
Teopema o mapajieTbHOCTH U 11.11-

30
€ITMHCTBEHHOCTH TIJIOCKOCTH, 15.11.202




MPOXOAAILEH Yepe3 TOUKY, HE
MPUHAJJIEKAIITYIO0 JAHHON
IJIOCKOCTH U CIIEICTBUS U3 HEE

CBolicTBa MapajuieabHbIX

IJIOCKOCTEMN: O MapalyieIbHOCTH 25.11-

31 MPSIMBIX TIEPECEUCHUS MPU 29.11.202
MEPECEUCHHH JIBYX MapauIeIbHbBIX 4
TTIOCKOCTEN TPEThEU
CaoiicTBa napaienbHbIX
IJIOCKOCTEN: 00 OTpe3kax
NapajuIeabHbIX MPSIMBIX, 25.11-

32 3aKITFOYEHHBIX MEXKIY 29.11.202
napajuIeIbHBIMU MIIOCKOCTSAMU; O 4
IIEPECEUYECHNUHN NPSIMOH € IBYMsI
napauIeIbHBIMH IJIOCKOCTAMHU

33 [ToBTopenue: Teopema Iludaropa Ha ggﬂ_z 02
TUIOCKOCTH .
[ToBTOpEHUE: 02.12-

34 | TPUTOHOMETPHSIIPSIMOYT OJILHOTOTPE 06.12.202
YTrOJIbHHUKA 4
CaoiicTBa Ky0a U MPSMOYTOJILHOTO 02.12-

35 06.12.202
napa’suiesenunena 4
Brruucnenue qiamH OTpe3KOB B KyOe 02.12-

36 U IPSAMOYT OJIBHOM 06.12.202
Hapauieliernumese 4

37 [lepneHAMKYISAPHOCTH MPSIMOM U 09.12-
tockoctu. [IpuszHak 13.12.202




MIEPIIEHANKYIJIIPHOCTH IPSIMON U

MJIOCKOCTH
[lepneHAMKYISAPHOCT MIPSIMON U 09.12-

38 mockoctu. [Ipu3nak ) 13.12.202
TIEPICHINKYJIIPHOCTH TIPSIMOU | 4
TUIOCKOCTH
Teopema o CylIeCTBOBaHHH U
€IMHCTBEHHOCTHU IPSIMOH, 09.12-

39 | mpoxonsmiei Yepe3 TOUKY 13.12.202
MIPOCTPAHCTBA ¥ MEPIEHIUKYIISPHON 4
K TUTOCKOCTH
[T1nocKkoCTH U IEePIeHIUKYISPHBIE 16.12-

40 20.12.202
UM TIpSIMBbIE B MHOT OTpaHHUKAX 4
[TnockocTH ¥ epIEHIUKY IS PHBIE 16.12-

41 20.12.202
UM TIPSIMBIC B MHOTOIpaHHUKAX 4
[lepriennukynsip ¥ HAKJIOHHAS. 16.12-

42 [TocTtpoenue nepreHANKyIsIpa U3 20.12.202
TOYKHU Ha MPAMYIO 4
[lepnenauKymsip ¥ HAKJIOHHAS. 23.12-

43 [TocTpoenue neprneHANKYIIpa U3 27.12.202
TOYKH HA MIPAMYIO 4
TeopeMa o TpEX mepneHANKYISIpax 23.12-

44 27.12.202
(npsimast u oOpaTHast) 4

45 Teopema o TpEX MepreHIUKYIIpax 23.12-
(mpsimast u 0O6paTHas) 27.12.202




4

46 VIoIMeX 1y CKPEIMBAKOIUMU CAIPS 2381-2 02
MBIMH 5
[Touck nepneHauKyISIPHBIX MPSIMbBIX 06.01-

47 C MMOMOMUIBIO TTEPIEHANKYIISIPHBIX 10.01.202
IIJIOCKOCTEN 5}

06.01-
48 OpToroHaJIbHOECPOCKTUPOBAHUE 10.01.202
5
[Toctpoenue ceuenuit Kyda, mpuU3MBbl, 13.01-

49 MPaBUIBLHON MUPAMHUJIBI C TOMOIIBIO 17.01.202
OpPTOTrOHAJIBHOW MPOEKINU 5
[TocTpoenue ceueHuit Kyda, IPU3MBI, 13.01-

50 MPaBUJIHLHOM MU PAMUIBI C TTOMOIIIBIO 17.01.202
OpTOTOHAJIBHON MPOEKIINU 5
CummeTpus B IPOCTPAHCTBE 13.01-

gq | OTHOCHTENEHO HJIOCKOUCTH. 17.01.202
[InockocTucummerpuii B 5
MHOTOTPaHHUKAX
[Ipu3HaK nmepreHIuKyJIIpHOCTH 20.01-

52 IPSIMOM U TIJTIOCKOCTH KaK CIICICTBUE 24.01.202
CUMMETPHHU 5
[IpaBriIbHBIE MHOTOT PAHHUKHU. 20.01-

53 | Pacuér paccrosiHuii OT TOYKH 10 24.01.202
IJIOCKOCTH 5

54 [IpaBunIbHBIE MHOTOT PAHHUKH. 20.01-
Pacuér paccrossHu# OT TOUKH 70 24.01.202




TUIOCKOCTH 5
CrocoObl OIyCTUTh 27 01-

55 | TCPMEHAMKYISpEI: CI/IMMeTpI/ISi, 31.01.202
CIIBHT TO‘-IKI/I 0 MapajuIeIbHON 5
pSIMOU

. . 27.01-

56 Casur mo Henapannem:HOH PSIMOH, 31.01.202
M3MEHEHHUE PaCCTOSTHHMA 5
KonTtponsHas pabora No2 mo teme 27.01-

57 "B3auMHOE pacroioKEHUE MPSIMBIX 31.01.202
U TJIOCKOCTEH B MpocTpaHcTBe" 5
[ToBTOpEHHE: YTOT MEXKIY TTPSIMBIMH 03.02-

gg | @ TIOCKOCTH, TPHTOHOMETDHA B 07.02.202
MIPOU3BOJIBHOM TPEYTOJIbHUKE, 5
TeopeMa KOCHHYCOB
[ToBTOpEHUE: Yroa MEXIY 03.02-

59 CKPEIIMBAOIIMMUCS MPSIMBIMU B 07.02.202
MPOCTPAHCTBE 5
['eomerpuueckue MeToIbI 03.02-

60 | BBIYMCIEHHSA yTiIa MEXKAY TPIMBIMA 07.02.202
B MHOT'OT'paHHUKAX S)

. . 10.02-

61 HBeraHHBIH yrou. CBoiicTBO 14.02.202
JUHEWHBIX YTJIOB JBYTPAaHHOTO yria 5
[leprieHIUKyISIPHBIE TIIOCKOCTH. 10.02-

62 CaoiicTBa B3aUMHO 14.02.202
eI CHINKYJIIPHBIX ILIOCKOCTEH 5

63 | Ilpu3Hak nepHeHIuKyJISPHOCTH 10.02-




IIJIOCKOCTEN; TeOpemMa O MpsMOKN
MepeceyeHus JBYyX MIOCKOCTEMN
NEPIEHINKYIISIPHBIX TPEThEH

14.02.202
)

TUIOCKOCTH
[IpssmoyronbHBIN apajuIeaenumnesn; 24.02-

64 KyO; I3MEpEHHUs, CBOWCTBA 28.02.202
PSMOYTOJIEHOTO TTapajlieienunesa 5
Teopema o quaronanmu 24.02-

65 | mpPAMOYTOJIBHOIO MapauIeNenunea 28.02.202
U CJIEICTBHE U3 HEE S)
CrepeomeTpruyecKue U MpUKIaIHbIe 94.02-

66 | 38AaUH, CBASAHHBIC CO B3AUMHBIM 98.02.202
pacIoNOKEHHEM MPSMBIX U 5
MJIOCKOCTH
[ToBTOpEHHUE: CKpeIMBaronyecs 03.03-

67 NpsiMble, TTapajiieabHbIE MIOCKOCTH 07.03.202
B CTaHJIAPTHBIX MHOTOTpaHHUKAX 5
[Tapa mapamieabHBIX TUIOCKOCTEH Ha
CKPEIIMBAIOIIUXCS TIPSIMBIX, 03.03-

68 | paccTosiHEE MEXKITY 07.03.202
CKPEIIUBAIOIIUMUCS MPSIMBIMH B 5
IPOCTBIX CUTYaIHIX
PaccrosiHME OT TOYKH [0 IJIOCKOCTH, 03.03-

69 | paccTosiHUE OT IPSIMOH J10 07.03.202
IJIOCKOCTH 5
Beruucnenue paccTosSHUN MEXIY 10.03-

70 | CKPeLIMBaiOLAMICA HpHMLIMI:I C 14.03.202
MTOMOIIBIO MTEePIECHIUKYIISPHON 5

IIIIOCKOCTHU




TpéxrpaHHbIi yroJy, HepaBeHCTBA

71 | AWUI TPEXTPAHHBIX YTIIOB. Teopema 1282_2 02
[Tudaropa, TeopeMbl KOCHHYCOB U 5
CHHYCOB /7151 TPEXTPAHHOTO yriia
DneMeHTHI cdeprudecKon 10.03-

72 T€OMETPHUU: I'e0JIe3NUECKUE TUHUU 14.03.202
Ha 3emiie 5

73 Kourposbras padora Ne3 1o teme 2182_2 02
"Vriiel U paccTosIHUS" 5
CucremaTtH3anys 3HaHUH 17.03-

74 21.03.202
"MHOrorpaHHuK U €ro 3JeMeHThI" 5
[Mupamuga. Buaer nupamu. 17.03-

75 21.03.202
[IpaBunbHas nupamuga 5
[Mpusma. [psiMasi U HAKJIOHHAST 24.03-

76 28.03.202
npusMsl. [IpaBunpHasnpusma 5
[Ipsimoit napasuienenunern, 24.03-

77 | npsAMOYroJibHBIN NapaJuleenuIes, 28.03.202
KyO S)
BbInyK1b1eMHOrorpaHHUKH. 24.03-

78 . 28.03.202
Teopemaldiinepa 5
BboInykiible MHOTOTpaHHUKH. 31.03-

79 Teopema Diinepa. [IpaBunbHbIC 1 04.04.202
MOJTyTIpaBUJIbHbIE MHOT' OTPaHHUKH 5




Kontponbhas pabora Ned o teme

31.03-

80 04.04.202
"MHororpaHHUKH" 5
[ToHsiTHE BEKTOPA HA TIJIOCKOCTH U B 31.03-

81 04.04.202
MPOCTPAHCTBE 5

14.04-
82 CyMMaBeKTOpOB 18.04.202
S)
14.04-
83 | PasHocThBEKTOPOB 18.04.202
5
14.04-
84 | IlpaBunomnapasnienenurnena 18.04.202
5
21.04-
85 | YMHOXEHHEBEKTOPaHAYUCIIO 25.04.202
5
Paznoxenue BekTopa mo 6azucy 21.04-
86 | TpEX BEKTOPOB, HE JISKAIIUX B 25.04.202
OJIHOM TIOCKOCTH 5
21.04-
87 CkansipHOenpou3BeIeHUE 25.04.202
5
Beraunciienue yria Mexmy 28.04-

88 02.05.202
BEKTOPAMH B IIPOCTPAHCTBE 5

89 [Ipocreiimmesanaun ¢ BEKTOpaMu 28.04-




02.05.202
)

90

[Ipocreimmesanadn ¢ BEKTOpaMu

28.04-
02.05.202
5

91

[Ipocreiimmesanaun ¢ BEKTOpaMu

05.05-
09.05.202
5

92

IIpocTeiimmesanayu ¢ BEKTOpamMmu

05.05-
09.05.202
5

93

0O06001menue u
cUucTeEMaTU3ALMA3HAHU I

05.05-
09.05.202
5

94

O000111EHNE U
cucTeMaTH3alusI3HaHUI

12.05-
16.05.202
5

95

IToBTOpEHME

12.05-
16.05.202
5

96

IToBTOpEHuE

12.05-
16.05.202
5

97

IToBTOpEHHE

19.05-
23.05.202
5

98

[ToBTOpEHuE

19.05-
23.05.202




5

19.05-
gg | OOobuenien . 1 23.05.202
CHCTEeMaTH3alUsA3HAHUN 5
10 26.05-
0 HToroBaskoHTpoJbHasApabOTa 1 30.05.202
5
10 26.05-
1 HroroBasikoHTpoabHaspadboTa 1 30.05.202
5
26.05-
1
0 | Oboberne 1 . 1 30.05.202
2 CHUCTeMaTH3alUus3HAHUN 5
OBIIEE KOJIMYECTBO YACOB I10 10
[MTPOTPAMME 2




11 KUIACC

Ne KosnuecrBouacos
n | Temaypoka Bee| Komrponsmoie | TIpaxraueckue Jarauzyd | DaekTpoHHblenM(ppPoBLICOOPA3OBAT
eHus eJIbHbIEpecypChl
/ ro padoThl padoThI
n
[ToBTOpEHUE TEMBI 02.09-

1 "KoopnuHathl BeKTOpa Ha 1 06.09.202
MJIOCKOCTH U B MpocTpaHcTBe" 4
[Toropenue Tembl "CKaspHOe 02.09-

2 ] 1 06.09.202
MIPOU3BENICHNE BEKTOPOB 4
[ToBTOpEHKE TEMBI 02.09-

3 "Beraucienue yria Mexmy 1 06.09.202
BEKTOpaMu B MpOCTpaHcTBe" 4
[ToBTOpenue Tembl "Y paBHEHHE 09.09-

4 MPSIMOM, TPOXOASIIEeH yepes aBe 1 13.09.202
TOYKH" 4
YpaBHEHHUE TIJIOCKOCTH, 09.09-

5 HOpMaJib, YPAaBHEHHE IIJIOCKOCTH 1 13.09.202
B OTpe3Kax 4
YpaBHEHUE TIIOCKOCTH, 09.09-

6 HOpMaJlb, yPaBHEHHUE TIOCKOCTH 1 13.09.202
B OTpe3Kax 4

16.09-
7 BektopHoenpounspeneHue 1 20.09.202
4




16.09-

CTaHAAaPTHBICMHOI'OTpPaHHUKHU

3 JIHHeUﬁHmeHepaB CHCTBA, 90.09.202
JTUHEHHOCTTPOrpAMMHUPOBAHUE 4
JIuHeHbIeHepaBEHCTBA 16.09-

9 y P ’ 20.09.202
JTMHEHHOET POr paAMMHUPOBAHUE 4
AHaTUTUYECKHE METOIBI 23.09-

10 | pacuéra yrma Mexay npsiMbIMH B 27.09.202
MHOT'OI'PaHHHMKAX 4

11 | P Y o 27.09.202
IIOCKOCTSIMU B 4
MHOTOrpaHHHUKAX
®opMmyia pacCTOSIHUS OT TOUKHU 23.09-

12 pMyTa p 27.09.202
JI0 TUTOCKOCTH B KOOPIUHATAX 4
Haxo1eHne pacCTOsSHHINA 0 30.09-

X HU TOSHUN OT

13 ACHHC D 04.10.202
TOYKH JI0 TIJIOCKOCTH B KyOe 4
Haxoxnenue paccTostHuid OT 30.09-

14 TOYKH JO IJIOCKOCTH B 04.10.202
MIPaBUJIILHON MAPAMHUJIE 4

30.09-
15 ?606H16HI/IG 10 TEME ) 04.10.202
AHauTHYECKast TeOMETPHS 4
C . 14.10-
16 €4EHUSIMHOT OTPAHHUKOB: 18.10 202

4




Ceu CHUSAMHOI' OI'PaHHHUKOB:

14.10-

17 18.10.202
METOJICIIEIOB 4
CeveHHsI MHOTOTPaHHUKOB: 14.10-

18 CTaH/IapTHBIE MIJIOCKOCTH, 18.10.202
MePEeCECUCHUS MPSIMBIX H 4
TUIOCKOCTEH
[TapannensHbie MpsIMbIE U 21.10-

19 MIJIOCKOCTHU: TapajuiefibHbIe 25.10.202
CeueHUs 4
[TapannensHble TPSIMbIE U 21.10-

20 . . 25.10.202
IUIOCKOCTHU: PacyéT OTHOILICHHH 4
[TapannenbHbie TpsIMbIE U 21.10-

21 IJTIOCKOCTH: YTJIbI MEXIY 25.10.202
CKPEIIUBAIOIIUMHUCS ITPSIMBIMHU 4
[leprien quKyISpHBIC IPSIMBIC H
TJIOCKOCTHU: CTaHAAPTHBIE Maphbl 28.10-

22 MePHEeHIUKYJISIPHBIX TJIOCKOCTEH 01.11.202
U IPSIMBIX, CHMMETPHH 4
MHOT'OI'PaHHUKOB
[lepnienquKyIpHBIE TPSIMBIE U 28.10-

23 TJIOCKOCTH: TeopeMa O TpeX 01.11.202
MIEPIIEHAUKYJIIpax 4
[TepneHaMKyISApHBIC IPSIMBIE H 28.10-

24 IUIOCKOCTY: BBIYUCIICHUS UIUH B 01.11.202
MHOTOTPaHHUKAX 4

25 [ToBTOpEHUE: MIOIIAAN 04.11-




MHOT'OYT'OJIbHUKOB, (POPMYJIbI 08.11.202
JUTS TIJI0INAJ1eH, COO0paskeHUs 4
nonoous

[ToBTOpEHue: niomanu 04.11-

26 MHoroyronLHI:IKOB, hopMy Bl 08.11.202
JUIs TIIoMIaied, cooOpakeHus 4
mo100ust
[ToBTOpEeHue: nnomanu 04.11-

97 MHOFO}’I‘OJILHfIKOB, b opmyITbl 08.11.202
JUTS TUTOIAJIeH, COO0paKeHUS 4
noxoous
[Tnomanu ceueHuit 11.11-

98 MHororpaHHI/IUKOB: IO IN 15.11.202
MTOBEPXHOCTEH, pa3pe3aHus Ha 4
Y4acTH, COOOpakeHUs TTOT00MS
[Inomaan ceuenunii 11.11-

29 MHororpaHHI/IUKOB: 1oL 15.11.202
MMOBEPXHOCTEH, pa3pe3aHus Ha 4
4acTu, COOOpakeHUs o1o0us
KonTponwsHas padora 11.11-

30 "[ToBTOpEHME: MHOT OTPAaHHUKH, 15.11.202
CE€YEeHUs MHOTOI' PAaHHUKOB" 4
O0BéM Tena. O6beM 25.11-

31 MPSIMOYT OJILHOT'O 29.11.202
napauielienumnea 4
3amaun 00 yiBoeHHH Ky0a, o 25.11-

32 KBaJpaType Ky0a; 0 TPUCEKITUU 29.11.202
yria 4




CrepeoMerpuueckue 3a1auu,

. 25.11-

33 CBSI3aHHBIE C 00BEMOM 99.11.202
MPSIMOYT OJILHOTO 4
napajuieNienunena
[Ipuknannsie 3a7auu, 02.12-

34 CBSIB"aHHI)Ie C BBIYHCIICHUEM 06.12.202
00bEMA MPSAMOYTOJIBHOTO 4
napa’suiesenumnena

02.12-
35 OOBEMITPIMOUTTPUZMBI 06.12.202
4
CrepeoMeTprUyecKUe 3a/1a4u, 02.12-

36 CBSI3aHHBIC C BBIYMCIICHHEM 06.12.202
00BEMOB TIPSAMOM TPU3MBI 4
[Ipuknannsie 3a7auu, 09.12-

37 CBSI3aHHBIE C 00BEMOM MIPSMOM 13.12.202
MIPU3MBI 4
Brraucnenne O6’b€l\/{OB TEJ C 09.12-

38 MTOMOIIIBIO OIPEIeIEHHOTO 13.12.202
UHTErpaa.

. y 4
OO6bEMHAKIIOHH ONIIPU3MBI
Brruucnenue 06bEMOB TeI € 09.12-

39 MTOMOIIBIO OIPENIeNEHHOTO 13.12.202
unTerpana. O0bEMINPaMHU/IbI 4
dopmyna 00bEMa MUPAMU/IBI. 16.12-

40 OTtHo1IeHHe 00HEMOB MUPAMU]] 20.12.202
C OOIIMM YTJIOM 4

41 dopmyna 06bEMa THUpPaMUIbIL. 16.12-




OTtHomIeHne 00bEMOB MUPAMU/T 20.12.202
C OOIIMM YTJIOM 4
CrepeoMerpuueckue 3aauu, 16.12-

42 CBsI3aHHBIE C 00bEMaMU 20.12.202
HAaKJIOHHOW MPU3MBI 4
Crepeomerpruyeckue 3a/1auu, 23.12-

43 CBsI3aHHBIE C 00bEMaMU 27.12.202
MAPaMUIbI 4
[IpuknaaHbie 321291 110 TEME 23.12-

44 "O0BEMEBI TeN", CBA3AHHLIE C 27.12.202
00BEMOM HAKJIOHHOW TTPU3MBI 4
[Ipuknagnsie 3a1a9u M0 TEME 23.12-

45 "O0BEMEI TEN", CBA3aHHBIE C 27.12.202
00BEMOM TTHUPAMHMIBI 4
[Ipumenenue 06HEMOB. 06.01-

46 Brraucienue paccTosHus 10 10.01.202
TIOCKOCTH 5

06.01-

47 KOHT?OJILHasta60Ta 10.01.202
"O6bEMMHOrorpaHHuKa" 5
Hunmuaapruyeckas TOBEpXHOCTD, 06.01-

48 o0pa3yromye MUINHIAPUIECKON 10.01.202
MOBEPXHOCTH 5
Humuuap. [psmoit kpyrosoit 13.01-

49 uunuaAp. [Tnomans 17.01.202
MOBEPXHOCTH LIMJIMHAPA 5

50 Konunueckast noBepXHOCTb, 13.01-
o0pa3yrome KOHHY eCKOi 17.01.202




noBepxHocTH. Konyc

5

Ceuenune KOHYyca TNIOCKOCTHIO, 13.01-

51 napajieIbHON TIOCKOCTH 17.01.202
OCHOBaHUS 5
VYceuéHHslil KOHYC. 20.01-

52 N300paxeHne KOHyCOB U 24.01.202
YCEUEHHBIX KOHYCOB 5
ITmomans 60KOBOM 20.01-

53 MIOBEPXHOCTH U TTOJTHOU 24.01.202
MOBEPXHOCTH KOHYCa 5
[Mnomaas 6okoBoM 20.01-

54 MMOBEPXHOCTHU M TIOJIHOM 24.01.202
MMOBEPXHOCTH KOHYyCa 5
CrepeomeTpuyecKue 3a1a4u Ha 27 01-

55 JI0Ka3aTeNbCTBO U BLI‘jI/ICJIeHI/Ie, 31.01.202
MOCTPOCHUEM CeYeHUI 5
HWIMH]PA, KOHYyCca
CrepeomMeTpuyecKue 3a/1a4u Ha 97 01-

56 JI0Ka3aTeNbCTBO U BLI‘jI/ICJICHI/IC, 31.01.202
MMOCTPOCHUEM CEeYEHUI 5
WIHH]PA, KOHyCa
[TpuknagHsie 3aga4u 21.01-

57 ’ 31.01.202
CBSI3aHHBIE C IIMJIMHPOM 5
[puKIagHbIe 3a1a4u, 03.02-

58 07.02.202
CBSI3aHHBIE C IIWJINHIPOM 5

59 Cdepa u map 03.02-




07.02.202
5)

[Mepeceuenue chepsl u mapa ¢

03.02-

60 mIockocThio. Kacanue mapa u 07.02.202
cdepsl I0CKOCThI0. B n 5
M300paKeHUEeIapa
[lepeceuenue cepsl u mapa ¢ 10.02-

61 Io0cKocThi0. Kacanwue mapa u 14.02.202
cdepsl MI0cKoCThI0. Bun u 5
n3o0pakeHuemapa

62 ypaBHeHI/I? C(bepbi. [Tnomans 1282_2 02
cdepsl u € yacreit 5

10.02-
63 CummeTpusicepsl U mapa 14.02.202
5
CrepeoMeTpuyuecKue 3a1a4 Ha
JIOKa3aTeIbLCTBO M BBIUM CIICHUE, 24.02-

64 CBsI3aHHBIC CO chepold U mapoM, 28.02.202
MOCTPOEHUEM HUX CeYEeHUM 5
IJIOCKOCTBIO
Crepeomerpruueckue 3a1a4u Ha
JI0KAa3aTeIbCTBO U BEIUM CIIEHHE, 24.02-

65 CBsI3aHHBIE CO chepoi U mapoM, 28.02.202
MMOCTPOEHUEM HUX CE€YEHHI 5
MIJIOCKOCTHIO
ITpuknaaHbie 3a0a4u, 24.02-

66 28.02.202

CBsI3aHHBIC CO cepoii U MapoM

5




[ToBTOpEHNKE: OKPYKHOCTH HA

03.03-

67 IUIOCKOCTH, BEIYUCIICHUS B 07.03.202
OKPY>KHOCTH, CTaHJAapTHBIC 5
nono0ust
Pasnuynble KOMOMHALUU T 03.03-

6g | o bl KONDIHAIIIH Te 07.03.202
BpallleHUs] 1 MHOTOI'PAaHHHUKOB 5
3amaun o teme "Tena u 03.03-

69 8 . 07.03.202
MTOBEPXHOCTH BPAIICHUS 5
3 v 10.03-

70 ajayu o teme "Tena 1/1” 14.03.202
TIOBEPXHOCTH BpAIlCHHS 5

" 10.03-

71 KonTtponsnas pabora Tfna " 14.03.202

MTOBEPXHOCTH BPAIICHUS 5
, 10.03-

7 O6'bneM nunuHapa. Teopema 06 14.03.202
00BbEME MPSAMOT 0 IUIHHPA 5
Boruncnenne o0bEMOB TeI © 17.03-

73 MTOMOIIBIO OTPEIeNEHHOTO 21.03.202
unterpaia. O0bEMKOHYCa 5
i 5 . . 17.03-

74 701131 OOKOBOM U MOTHOM 91.03.202
MIOBEPXHOCTH KOHYCa 5
Crepeomerpuyeckue 3anauu, 17.03-

75 CBSI3aHHBIE C BBIYHCIICHHEM 21.03.202
00BEMOB IUIMH/IPA, KOHYCA 5




[Ipuknaansie 3aaa4u 110 TEME

24.03-

76 "OO0BEMEI U IIJIOIIAIU 28.03.202
noBepxHocrei ten" 5
O06béM 1mapa u mapoBoro
cekropa. Teopema 06 0ObEME
mapa. [Tnomans chepsi. 24.03-

77 CrepeoMeTpruyecKue 3a/1auu, 28.03.202
CBSI3aHHBIE C BBIUMCICHHEM 5
00BEMOB 11apa, MapoBOTo
CerMeHTa M HIapoOBOr0 CEKTOPa
[Ipuknaansie 3ana4u 110 TEME
"O0BEMEI TN, CBA3AHHLIC C
00BEMOM I1apa U MJIOMAIBI0 24.03-

78 cepsl. 28.03.202
CooTHOLIEHUAM XK TYIUIOIIASIM 5
HUIMOBEPXHOCTEN U
00bEMaMHITOTOOHBIXTEN
[TomoGHEBIC TENa B
nmpocTpaHcTBe. Mi3MeHenue
o0BéMa ipu mog00uH. 31.03-

79 CrepeoMeTpruyecKue 3a/1auu, 04.04.202
CBSI3aHHBIE C BBIUMCICHHEM 5
00BEMOB TeJl U IUIOIAaAeH
MMOBEPXHOCTEN
Kontponbnas padora "[lnomann 31.03-

80 MTOBEPXHOCTH M 00BHEMBI 04.04.202
KpyTJibIX Ten" 5

81 JIBU>KEHUS TPOCTPAHCTBA. 31.03-
OTtob6paxxenus. [IBuxeHus 1 04.04.202




paBeHCTBO uryp. 5
OO01HEeCBONCTBAIBUKEHU I

Bunn aBrxennii:

napaJijieabHbIN IEPEHOC, 14.04-

82 LIEHTPAJIbHASs] CAMMETpH S, 18.04.202
3epKajibHass CHMMETPHSL, 5
MOBOPOT BOKPYT TIPSIMOIA

83 [TpeoGpazoBanus H?I[O6HH. 1;83_2 02
[Ipsimast u chepa Ditnnepa 5
I'eomerpuyeckue 3a1auu Ha 14.04-

84 18.04.202
IpPUMEHEHUE JIBHKEHUS 5

85 O6o011eHuE 110 '”‘FCMC "BeKTOpHI ;égj_z 02
B IIPOCTPAHCTBE 5
Ob6o6maromiee moropenue 11
MOHSITHI ¥ METOJIOB Kypca 91.04-

86 reometpun 10-11 KJ'IaC(iOB, 95 04.202
cHCTeMaTH3alus 3HAHUM: 5
"[TapannensHOCTh NPSIMBIX U
MJIOCKOCTEN B MpocTpaHcTBe"

Ob6o6mmaromiee noropenue 11
MOHATUN U METOJOB Kypca 21.04-

87 reometpuu 10—11 kmaccos, 25.04.202
CHCTeMaTH3alus 3HAHUM: 5
"BekTops! B mpocTpaHCcTBE"

O6o6miaromee nopropenue 11 28.04-

88 .

MOHATHI 1 METOJIOB Kypca 02.05.202




reometrpuun 10—-11 xnaccos, 5
cucTeMaTHh3alus 3HaHUU:
"BekTopsl B mpocTpaHcTBE"
Ob6o6maromiee nopropenue 11
MIOHATHI U METOJIOB Kypca 28.04-
89 reometpuu 10—11 kmaccos, 02.05.202
cHCcTeMaTH3alus 3HAaHUM: 5
"O6beM MHOrorpaHHuKa"
Ob6o06maroniee nopropenue 11
MIOHATUN U METOZOB Kypca 28.04-
90 reometpun 10—11 xmaccos, 02.05.202
CHCTeMaTH3alus 3HAHUN: )
"O0BbemM MHOTOrpaHHHKa"
O6o6maromee nopropenue 11
MOHATUH ¥ METOZOB Kypca 05.05-
01 reometpuu 1011 KH&C(iOB, 09.05.202
cHCTeMaTH3alus 3HAHUMN:
"[lnomaay MoBEepXHOCTH U >
00BEMBI KPYTJIBIX Ted"
Ob6o06maroniee nopropenue 11
MOHSTUH ¥ METOJOB Kypca 05.05-
92 reomerpun 10-11 KJIaC(iOB, 09.05.202
cHUCcTeMaTH3alus 3HAaHUMN:
"[l1omany moBepXHOCTU U >
00bEMBI KPYIJIbIX TEN"
05.05-
93 HroroBaskoHTpoIbHaspadboTa 09.05.202
5
94 UtorosasikoHTposibHasipaboTa 12.05-




16.05.202
5)

12.05-

95 [ToBTOpEHUE, o6o6meHI/je u 16.05.202
cHCTeMaTh3alus 3HAaHUH 5
Hcropus pa3sutus
CTEpEOMETPHUM KaK HAyKH U €€ 12.05-

96 POJIb B pa3BUTHH COBPEMEHHBIX 16.05.202
WHXCHEPHBIX U KOMIBIOTEPHBIX 5
TEXHOJIOTUI
Hctopus pa3Butus
CTEPEOMETPHH KaK HayKH H e 19.05-

97 POJIb B pa3BUTHH COBPEMEHHBIX 23.05.202
WHXCHEPHBIX U KOMIBIOTEPHBIX 5
TEXHOJIOTUH
Hcropus pa3sutus
CTEpEOMETPHUH KaK HaAyKH U e 19.05-

98 | poub B pa3sBUTHH COBPEMEHHBIX 23.05.202
WHXCHEPHBIX U KOMIBIOTEPHBIX 5
TEXHOJIOTUI
Hctopus pa3Butus
CTEPEOMETPHH KaK HayKH H €€ 19.05-

99 POJIb B pa3BUTHH COBPEMEHHBIX 23.05.202
WH)XCHEPHBIX U KOMIBIOTEPHBIX 5
TEXHOJIOTUH
Hcropus pa3sutus 26.05-

10 | crepeomeTpuH Kak HAyKH H €& 3 0' 05.202

0 POJIb B Pa3BUTHU COBPEMEHHBIX 5 R

HWHXXCHCPHBIX 1 KOMIIBIOTEPHBIX




TEXHOJIOT U

Hcropus pazsutus

CTEpEOMETPHUH KaK HAyKH U €€ 26.05-

10

1 POJIb B Pa3BUTHUU COBPEMEHHBIX 1 30.05.202
WH)XCHEPHBIX U KOMITBIOTEPHBIX 5
TEXHOJIOTUU
Hcropus pa3sutus
CTePEOMETPHH KaK HAyKH U €€ 26.05-

10

) POJIb B Pa3BUTUU COBPEMEHHBIX 1 30.05.202
WH)KEHEPHBIX U KOMITBIOTEPHBIX )
TEXHOJIOTHH

OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME







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

* Maremaruka. ['eometpus, 11 xmace/ Mepsnsik A.T'., Homuposckuii JI.A.,
[Tonsiko B.M..; mox penakuueit [logonsckoro B.E., OO01iecTBo ¢ orpaHudeHHON
oTBeTCTBEHHOCTHIO M3narensckuii ienTp «BEHTAHA -I'PA®»; AkuinonepHoe
obmectBo «M3narenscTBo «IIpocBemnienne

Marematuka. ['eomerpus, 10 kmacc: yriayOaeHHBI YPOBEHb: yueOHOE
nocooue/A.I'. Mep3msxk, [[.A. Homuposckuii, B.M. Ilonskos; nox pen. B.E.

[Togonmeckoro - Mocksa: [Ipocsenienne

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

IMHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET
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