MYHUIIUTTAJIBHOE BIOIKETHOE OBIIEOBPA30OBATEJIBHOE YUPEXK/IEHUE
I'OPOJACKOI'O OKPYTI'A TOJIBATTU

«IIKOJIA Ne 20 MMEHU I'EPOSI COBETCKOI'O COIO3A JI.M. KAPBBILIEBA»

PACCMOTPEHA INPUHATA YTBEPXK/JEHA

Ha 3aCeJaHUH METOJUYECKOTO Ha 3acelaHuu Hupexrop MBY «llIkona Ne 20»

00BEIMHEHUS YUUTEIICH

MaTeMaTUKH, PU3uKH, HTHPOPMATUKN [Tenarornyeckoro Cosera O.H. CononoBHrKOBa

IIporokon Ne 1 ot 30.08.2024 .

PykoBoautens MO IIporokoa Ne 1 or 30.08.2024 r. Ne 162-ox or 30.08.2024 r.

/ /
O="MBY ""likona N2
20", CN="
CornopaoBH1KoBa
OkcaHa HukonaesHa,
nupekrop", E=
school20@edu.tgl.ru
00dcad391422dd119
f
PABOUASI [TPOTPAMMA A||)\Ng T

+04'00

yueOHoro npeamera «I'eomerpust. Yriy0jieHHbIN YPOBEHD)

it obyuaromuxcst 10 —11 kimaccos

ToabsarTu 2024


mailto:school20@edu.tgl.ru

MHOACHUTEJIBHASA 3AIIMCKA

['eomerpust sBisieTcs: OAHUM M3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETrO
obmiero oOpa3oBaHMsl, TaK Kak 00ECIIEYNBAET BOZMOKHOCTh U3yU€HUsl TUCLUILINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M NPEIMETOB T'YMaHUTApPHOIO IUKJIA.
[lockonbKy  JIOTMUECKOE  MblIUIEHHE,  (opmMupyemMoe  THpU  U3y4YEHUHU
O0y4aIOUMMUCS TOHATUWHBIX OCHOB N'€OMETPHH, MPH JI0KA3aTEIbCTBE TEOPEM U
INOCTPOCHHUM LETIOYKHU JIOTUYECKUX YTBEPKIACHUW NPU PELICHUH T'€OMETPUUYECKUX
3a1a4, YMEHME BBIIABUIaTb W ONPOBEpPraTb THUIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33]1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YaCTHOCTH
(pu3nyeckux 3aaad.

Llenb ocBOeHMS MporpaMMbl yueOHOro Kypca «l'eomerpus» Ha yriayOn€HHOM
YPOBHE — pa3BUTUE WHJUBUIYAJbHBIX CIOCOOHOCTEH oOydaromuxcs mpu
M3YyYECHUHM TE€OMETPUH, KaK COCTABJISIONICH mpeaMeTHO obnactu «MaTtemartuka u
uHpOpMATHKa»  4yepe3  00ecleYeHHEe  BO3MOXKHOCTH  NIpUOOpETeHus U
UCMOJb30BaHUsL Ooyiee TIIIYOOKMX TE€OMETpPUYECKMX 3HAaHMM U JEWCTBUH,
cnenu(UYHbIX TEOMETPUHU, U HEOOXOAUMBIX JJI YCIEIIHOr0 Npo()EeCCHOHAILHOTO
00pa30BaHus, CBA3aHHOI'O C HCIIOJIb30BAHUEM MATEMATHKU.

[TpuopuTeTHBIMU 3aadyaMu Kypca T€OMETpUM Ha YIJIyOJIEHHOM YpOBHE,
pacIIMPSIOIUMHI U YCHIIMBAIOIMMHU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

paclIupeHue NPEACTABICHHUS] O T€OMETPUH KaK YaCTH MHUPOBOW KYJIbTYPBI U
(opMUpOBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOLIUM MUPOM;

dbopMupoBaHue MPEACTaBICHHS O MPOCTPAHCTBEHHBIX (uUrypax Kak o
BKXHEHIINX MaTEeMaTUYECKUX MOJENAX, IMO3BOJSIOIIMX OINHUCHIBATH W MU3Yy4daTh
pa3HbIE ABJICHUS OKPYKAIOLIET0 MUPa, 3HAHUE MOHITUHMHOIO armapara 1o pasaeiy
«CtepeomeTpus» yd4eOHOTO Kypca TeOMETpHH;

dbopmupoBaHue  yMEHHS ~ BIAJ€Th  OCHOBHBIMH  MOHATHSIMH O
MPOCTPAHCTBEHHBIX (UTypaXx M HX OCHOBHBIMH CBOWCTBAaMH, 3HAaHUE TEOPEM,
bopMyn U yMeHHE UX MPUMEHSITb, YMEHUS JIOKa3bIBaThb TEOPEMbI M HAXOIUThH
HECTaHJApTHBIE CIOCOOBI PELICHUS 3aay;

(dopMupoBaHUE YMEHUS paclO3HABaTh HAa YEPTEKAX, MOJAEIAX U B PEAIbHOM
MHpPE MHOTOTPAHHUKM M Te€Ja BpAILCHHS, KOHCTPYHPOBATH TI'€OMETPUYECKHE
MOJICIIN;

(bopMHUpOBaHUE TMOHMMAaHUS BO3MOXXHOCTH aKCHOMATUYECKOI'O0 MOCTPOCHHUS
MaTeMaTUYeCKUX TEOpHM, (OPMHUpPOBAHHE MOHMMAHUS POJIU AKCMOMATUKH IpU
IIPOBEICHUM PACCYKICHUM;

dbopMHUpOBaHUE yYMEHHMS BJAJE€Th METOAAMH J0Ka3aTelIbCTB W aJIrOPUTMOB
pELICHHs, YMEHUS HMX MPUMEHATh, MPOBOJIWUTH JOKAa3aTEIbHBIE PACCYKICHUS B
XOJI€ pEUIEHUs CTEPEOMETPUUECKHUX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COAECPKAHHUEM,
(opMUpOBaHUE NPEACTABICHUS O HEOOXOIUMOCTU JO0KA3aTeIbCTB MPHU



000CHOBaHMHM MaTEMaTUYECKUX YTBEPKJIECHUN U POJIU aKCHOMATHUKHU B IMPOBEICHUU
JEAYKTUBHBIX PACCYXKICHUMN;

pa3BUTHE M COBEPUICHCTBOBAHHWE MHTEIUVIEKTYAIbHBIX M  TBOPUYECKHUX
crocoOHOCTeW 00ydaroluxcs, MO03HABATEIbHOW aKTUBHOCTHU, MCCIIEI0BATEIbCKUX
YMEHUM, KPUTUYHOCTH MBIILICHUSI, THTEpPECa K U3yYEHUIO TEOMETPUH;

dbopMupoBanue (HYHKIIMOHAIBLHON TPaMOTHOCTH, PEJICBAHTHOW T'€OMETPUU:
YMEHHS DPAClO3HABaTh TMPOSIBICHUS TEOMETPUUYECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PCaNbHBIX JKU3HEHHBIX CHUTyalMSAX W NPH M3YYECHUU APYTHX
y4eOHBIX MPEAMETOB, TMPOSIBICHUS  3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEaTbHBIX CHUTYyalllid, HCCICNOBAHUS TMOCTPOCHHBIX MOJETEH,
UHTEPIPETAIMHU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMHU JTUHUSAMH ydeOHOTO Kypca «I['eomeTpus» B
10-11 knaccax siBnsitoTest: «lIpsmbie U MIIOCKOCTH B TPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTtopsl W KoopAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO tpeboBaHUE «YMETh ONEPUPOBATH
MOHATUSMIY, PEJIEBAHTHBIMU T€OMETPHUH Ha yriayoaEéHHOM ypoBHE 00ydeHus B 10—
11 kmaccax, OTHOCHTCSI KO BCEM COJIEp>KaTEIbHBIM JIMHUSAM y4e€OHOrOo Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHUH  pacmpenensiercs He  TOJIbKO IO
COJIEPKATENIbHBIM JIMHUAM, HO U 10 rojgaM oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHO paboueit
OpOrpaMMbl, PACTPENENIEHHBIM [0 ToAaM OOYYEHHs, CTPYKTYpPUPOBAHO TaKHUM
o0pa3oM, 9TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAILHBIM BOIIPOCAM O0yYaronuecs
oOpamaiuch HEOAHOKpAaTHO. DTO  MO3BOJISIET  OpPraHU30BaTh  OBJAJICHUE
reOMETPUUYECKUMHU MOHSITUSMHU U HaBbIKAMH TIOCIIE0BATENBHO U MOCTYNATENbHO, C
COOJIO/IEHNEM TPUHIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YYaIOLIUXCs, PaCIIUpAs U YrayOssis
e€, 00pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexox K HM3Yy4EHHUIO TEOMETPUU Ha YIIIYOJIEHHOM YpPOBHE IO3BOJISET:

co3iathb yciaoBus ais auddepeHunanuu 00y4eHus, TOCTPOCHUS
WHANBUAYAJIBHBIX 00pa3oBaTeNIbHBIX MPOrpaMM, OOECHEeUHTh YIIIyOJIEHHOE
M3y4YEHUE T€OMETPHUH KaK COCTaBJISIONIEH yueOHOro npeamera «MareMarukay;

MOATOTOBUTh OOYYAIOIIUXCS K NPOAODKCHHIO H3YYEHUS MATeMaTHKU C
yuétoM BbIOOpa Oynyied mnpodeccuu, obecriednBas MPEEMCTBEHHOCTb MEXAY
001IUM U TTpoPecCHOHATBHBIM 00pa30BaHUEM.

Ha wusyuenune yueOHOro kypca «l'eomerpuss» Ha yriayOJE€HHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 gaca B Henmento), B 11 kimacce — 102
yaca (3 yaca B HE/IeJ0).



COJAEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMmble U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. lloHATHE 00 aKCHMOMAaTHMYeCKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMmHOE pacrosokeHue IpsAMBIX B IPOCTPAHCTBE: IIEPECEKaroIInecs,
napaJuleJIbHbIE M CKpelluBaromuecs mnpsMble. [Ipu3Hakm CKpemmMBarOmmuXxcs
npsAMbIX. [lapamiensHOCTh NPSAMBIX U INIOCKOCTENW B MPOCTPAHCTBE: MAPAJUIEIbHBIE
IIPsIMBIE B MPOCTPAHCTBE, MAPALIEIBHOCTD TPEX MPSAMBIX, TAPAILIEIBHOCTD MPSIMOU
u 1miaockoctu. [lapamnenbHoe M UEHTpaIbHOE MPOEKTHPOBAHHE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapaJUIeIbHOTO MpoeKTUpoBaHus. M3o0paxeHnue
buryp B mapajuieibHOM MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMHM, YroOJI
MEXKy IMPSAMBIMU B IIPOCTPaHCTBE. llapayenbHOCTh TIIOCKOCTEN: MapajuleIbHbIC
IJIOCKOCTH, CBOMCTBA IapasieIbHbIX IIJIOCKOCTEHN. [Ipocreimme
OPOCTPAHCTBEHHbIE (QUIypbl Ha IUIOCKOCTH: TETpadJp, Napajlielenune,
MMOCTPOEHHUE CEYEHUI.

IlepnieH UK YJIAPHOCTD MPSIMOM U IJIOCKOCTH: IEPIICHIUKYIISPHBIE NPSIMBIE B
IPOCTPAHCTBE, MNPSAMBIE NapAJUIETbHBIE W NEPNEHAUKYISIPHBIE K IUIOCKOCTH,
NPU3HAK TNEPIEHAUKYISIPHOCTH MPAMOM W IUIOCKOCTH, TeopeMa O IpsAMOU
NIEPIEHAUKYJIIPHON IIJIOCKOCTH. OproroHansHOe IIPOEKTUPOBAHMUE.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT MNOpsAMOM 7O  TUIOCKOCTH,  MpoeKuus  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHAUKYIIPHOCT  IUIOCKOCTEM:  IMPU3HAK  NEPIECHAUKYISIPHOCTH  JBYX
IJIOCKOCTEN. Teopema o0 TpEX MEePHEeHANKYIISIpax.

Yriael B OPOCTPAHCTBE: YIrOJI MEXKAY IPSAMOM U IUIOCKOCTBIO, BYIPAHHBIN
YIOJI, JUHEHHBIM YroJ JBYIPAHHOTO yriia. TpEXrpaHHbIA U MHOTOTPAHHBIC YIJIBI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOWCTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yrya. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOIO YIJIA.

MHororpaHHUKH

Buapsl MHOTOrpaHHHMKOB, pa3BEPTKa MHoOrorpaHHuka. [Ipumsma: n-yronpHas
npu3Ma, IpsMasi ¥ HaKJIOHHAsl TTPU3MbI, OOKOBasi U TOJTHASI TTIOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOpsSMOYTOJIbHBIM — MapajuleeNuIe] U €ro  CBOMCTBA.
Kparuaiimne myTu Ha TIOBEpXHOCTH MHOrorpaHHuka. Teopema Dilnepa.
[IpoctpanctBennas Tteopema Iludaropa. [lupamupa: n-yronpHas mnHUpamMupa,
npaBWwibHAas M yceu€HHas nupamuibl. CBolicTBa pédbep M OOKOBBIX TpaHel
MIPaBWJIbHOM NUpaMuibl. [IpaBuiibHbBIE MHOTOIPAHHUKH: MPABUJIbHAS MTPU3MA U



IPAaBWIbHASL NUPAMMUAA, IPABUJIbHAS TPEYrojbHas NHPAaMHUIA W IPABUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBWIBHBIX MHOTOTPAaHHHUKAX: OKTa’dp,
TOIEKAd AP U UKOCAdP.

Bbluucnenne 31€eMEHTOB MHOTOTPAHHUKOB: pEOpa, WaroHalv, YIJIbL.
[nomaas OOKOBOM TMOBEPXHOCTH U TIOJHOW TMOBEPXHOCTH TIPSIMOM TMPU3MBI,
ioniaab OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOM MPU3MBIL.
[nomanes OOKOBOW TOBEPXHOCTM W TOBEPXHOCTH MPABUIBHOM NUPAMUJIBI,
TeopeMa O TUIOMIAAN YCEUEHHOW NTUPAMU/IBL.

CuMmmeTpuss B NPOCTPAHCTBE. DJIEMEHTBl CHUMMETPUM  MPaBHIIbHBIX
MHOTOI'paHHUKOB. CHUMMETpUS B NPaBUIbHOM MHOTOTPAHHUKE: CHMMETpPHS
napajuiesieuIe]a, CUMMETPUS IPABUIBHBIX IIPU3M, CUMMETpUS IPAaBUIBHOU
MAPaMUJIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpPa, BEKTOPBl KOJUIMHEAPHBIE, COHANpPaBJICHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIOKECHHE
Y BBIYATAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBolicTBa CI0KEeHHsI BEKTOPOB. CBOMCTBA YMHOXKEHHSI BEKTOPA HA YHUCIIO.
[lonATHE KOMIUIAaHApHBIE BEKTOPBL. [IpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuio mapamnenenunena. Teopema O Ppas3IoKEHUMM BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsMoyrosnbHas cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBA3b MEXAY KOOpAWHATaMH BEKTOpa U
KOOpAMHATAMU TOYEK. YTOJN MeExXIy Bekropamu. CKalsipHOE NpPOU3BEICHHE
BEKTOPOB.

11 KIIACC

Tesia Bpamenust

[TonaTus: UWIMHApPUYECKAs TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTb,
chepuyeckas TMOBEPXHOCTb, OOpa3yrolue TMoBepxHOocTed. Tema BpalieHUs:
WINHApP, KOHYC, YCEUEHHBIM KOHYC, cdepa, mmap. BsaumHoe pacmnonoxeHue
chepbl W IUIOCKOCTH, KacaTelbHash IUIOCKOCTh K cdepe. M3oOpaxenue Tein
BpAaLEHUs] Ha IUIOCKOCTU. Pa3zBépTka nunuHapa u koHyca. Cummerpus cdepbl U
mrapa.

O0béMm. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
OpSMOYTOJIHOTO Mapajulesienunena v ciueAcTBuss u3 He€. OO0bEM mnpsMod U
HAKJIOHHOW TMPU3MBI, HWIMHIpA, MHPaAMUABl U KoHyca. O0BEM mapa u I1apoBOro
CerMEHTa.

KomOunanmu Tenm BpaimieHHUss ¥ MHOTOTpaHHHKOB. [Ipu3ma, BhucaHHas B
IWIMHIpP, ONWCaHHAas oKoio mwiuHApa. llepecedyenne cdepsl u mapa c
iockocthio. Kacanue mapa u cdepsl miockocteio. [loHsTHE MHOTOrpaHHUKA,



OIKMCAHHOTO OKOJIO c(eprl, cdepbl, BOUCAHHOM B MHOTOIPAHHUK WU TEJO
BpAILCHNU.

[Inomaas MOBEPXHOCTH UWIMHAPA, KOHyca, Iuioniaab chepbl U €€ YacTew.
[lonobue B mnpocTtpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAAECH MOBEPXHOCTEH
nonoousix ¢uryp. IlpeobpasoBanue momoOus, romorerus. PemenHue 3amad Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHUUECKUX METO/IOB.

[TocTpoeHue ceueHnii MHOIOIPaHHUKOB U TEJI BPALLEHUS: CEUCHUs LUIMHAPA
(mapanyienbHO W TEPHEHIUKYJISPHO OCH), CEUYEeHHs KOHyca (MapajuieibHbIe
OCHOBAHMIO U MTPOXOJSLIME YEpe3 BEPIINHY), CEUEHUS 1apa, METOAbI IOCTPOCHHUS
CEUEHMII: METOJ CJIEeJIOB, METO/I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpPEeHoca
CEKYILEH IUIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpocrpaHcTtBe. Omnepauuu Hajg BeKTopamu. BekropHoe
YMHOXEHUE BEKTOpPOB. (CBOMCTBAa BEKTOPHOrO yMHOXeHud. lIpsmoyronpHas
cUCTEMa KOOpJIMHAT B nmpocTpaHcTBe. KoopauHaTel BekTopa. Pasioxenune BeKTopa
no Oasucy. KoopInHaTHO-BEKTOPHBI METOJA IMpPU PEIICHUU TE€OMETPUUYECKHUX
3ajad.

JIBH:KeHHS B IPOCTPAHCTBE

JBrxenua npoctpancTBa. OtoOpaxkeHus. [[BUKeHUS W paBEHCTBO (UTYD.
OOmue cBoiicTBa JBWKCHWH. BuIbl NBWXKEHUN: IMapaUICNIbHBIA IEpEHOC,
LHEHTpaJbHAsl CUMMETPHS, 3€pKaJbHAsl CHUMMETpHUSA, IOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YUYEBHOI'O KYPCA
«TEOMETPUS]» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaiaHcKoe BOCIIMTAHME:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMH 00YYAIOIIETOCsS KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  00ImecTBa,  MPEACTABICHHE O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PAa3IMYHBIX CTPYKTYp, SIBJICHUM,
MpOLIeyp TPaXTaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COLIMAJIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) NaTpUOTHYECKOEe BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCHUICKON TPakIaHCKOW HICHTUYHOCTH, YBKCHHUS K
MPOILJIOMY M HACTOSIIEMY POCCHIICKOM MaTeMaTWKHU, IIEHHOCTHOE OTHOIICHHUE K
JOCTHMKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKONM MATEMAaTHYECKOW MIKOJIBI,
UCIOJIb30BAaHUE JTUX JIOCTIDKEHMM B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) TyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHIICKOTO Haponaa, chopMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO TMOBEIEHUSI, CBA3aHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JOCTH)KEHUN HAyKu U JESITEIbHOCTHIO YYEHOrO, OCO3HAHHE
JMYHOTO BKJIJIa B MOCTPOEHUE YCTOMYMBOIO OYAyILEro;

4) 3cTeTHYecKoe BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYasi 3CTETUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEW, O0BEKTOB, 3aJlay, PEIICHUM, pacCyKJIEHUNH, BOCIPUUMYUBOCTD
K MAaTEMAaTHUYECKUM aCTIEKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA;

5) ¢pu3nueckoe BoCIUTAHUE:

chOpMUPOBAHHOCTh yYMEHHS TPUMEHSATh MAaTeMAaTHYECKUE 3HAHUA B
HWHTEpecax 3I0pOBOT0 U 0€30MacHOTo 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE NHUTaHHUE, COAIIAHCHUPOBAHHBIN PEXUM 3aHATHI U
OTJIbIXa, peryisipHasi ¢pu3nueckas akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN A TEIHHOCTHIO;

6) Tpya0BOE BOCIMTAHME:

TOTOBHOCTh K TPYHdy, OCO3HaHUE IIEHHOCTU TPYAOIIO0Us, HWHTEpEC K
paznuuHbIM  cepaM  MPOPECCHOHATBLHOM  JACATENBHOCTH,  CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MNPUJIOKEHUSIMH, YMEHHE COBepUIaTh OCO3HAHHBINA BBHIOOP
Oynymield mpodeccun u peam30BBIBATH COOCTBEHHBIC >KW3HEHHBIC IIJIaHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYECKOMY OOpPa30BaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATHUYECKON HAIIPaBJIECHHOCTH;

7) 3K0JIOTHYECKOE BOCTIUTAHHUE:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHHUE BIMSHUS
COLIMAIbHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATBHOM
Cpelibl, OCO3HaHUE TI00ATLHOTO XapaKkTepa dKOJIOrHYECKUX MPoOieM, OpUeHTAIUs
HAa TPUMEHEHHE MATeMAaTHMYEeCKUX 3HAHWM [IJI penieHus 3ajad B 00JacTH
OKpY>KaroIlel cpelbl, IUIAHUPOBAHHWE IIOCTYMKOB W OIICHKM HX BO3MOKHBIX
MIOCJEACTBUM JIJISI OKPYXKAIOLIEH CPEbI,

8) HEeHHOCTH HAYYHOI' 0 TIO3HAHUS :

chOpMUPOBAHHOCTHh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIIECTBEHHOW TMPAKTUKH, TMOHUMAHHE
MaTEMaTUYECKON HayKdh Kak c@epbl 4YeI0BEUYECKON JesTENbHOCTH, 3TANoOB €€
pa3BUTUSL W 3HAYUMOCTH ISl Pa3BUTUS LMBUIM3AIMU, OBJAJECHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyIbTYpOM KakK CpPEICTBOM ITO3HAHHUS MUDA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U HCCIEIO0BATEIIbCKYIO JAESTEIbHOCTD
WHJIUBUYAJILHO U B TPYIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE elicTBUSA

ba3oBble joruueckue 1eMCTBUSA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKA MaTEMaTHYCCKUX
OOBEKTOB, TOHATHUA, OTHOIIEHUW MEXKAYy TMOHATUIMH, (HOPMYyIUPOBATH
OTIpe/ICIICHHS TIOHATHH, YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIACCHU(DUKAIUH,
OCHOBaHWsI /i1 0000IIEHHS M CPAaBHEHHUSI, KPUTEPUHU TTPOBOAMMOTO aHAIIN3A;

BOCIPUHUMATh,  (QOpPMYJIUpPOBaTh U  MPEOOPA3OBBIBATH  CYXKICHHUS:
yYTBEpAUTEIbHBIE U OTPULIATEIbHBIC, €IUHUYHBIE, YACTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMATHIECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TTPOTUBOPECUHUS
B (pakTax, NaHHBIX, HAOJIOJIEHUAX U YTBEPXKICHUSX, MpeasiaraTb KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNH;

JieNaTh BBIBOJIBI C KCMOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUCHUN 110 aHAJIOTHH;

MPOBOAUTE CAMOCTOSITEIIEHO JTOKA3aTeIbCTBA MAaTEMAaTHIECKUX YTBEP)KICHHM
(psiMbI€ U OT MIPOTUBHOT0), BHICTPAUBATh apT'yMEHTAIIUIO, TPUBOJAUTH TPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS W BHIBO/IBI;

BBIOMpATh crmoco0 perieHus y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApHAHTOB  pEIICHHWs, BbIOMpaTh Haubosiee  TOAXOMANUHA ¢ y4€TOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble Hcciien0BaTeIbLCKUE 1eICTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEAOBATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMynHpoBaTh  BOMNPOCHI,  (PUKCHUpYIOIUE  MPOTUBOpEYHE,  MPodIIEeMY,
YCTaHABJIMBATh MCKOMOE W JaHHOE, ()OPMHUPOBATH THUIIOTE3Y, apryMEHTHPOBATH
CBOIO TIO3UIMIO, MHECHHE;

MPOBOANTH CAaMOCTOSATEIHLHO CIIIAHHUPOBAHHBIN JKCIIEPUMEHT, UCCIICIOBAHNE
110 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCcKoro 00beKTa, IBICHHUs, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTY OOBEKTaMH, SIBIICHUSMH, TIPOIIECCAMMU;

CaMOCTOSITENILHO (hOPMYITHPOBATH OOOOIICHHUS W BBIBOJBI IO PE3yJbTaTaMm
NPOBEAEHHOTO  HAOJIONICHUS,  WCCJICNOBAaHWsA, OICHHBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 00OOIIEHUIA;

MPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE IMIpOllECcCa, a TakKXKe BBIJBUTATh
MIPETOIOXKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundgopmanmeii:

BBISIBIIATH JACPUITUTH WH(DOpPMAINK, TaHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a1auH;

BEIOMpATh WH()OPMAITNIO W3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh WHOOPMAIHMIO Pa3IMYHBIX BHUIOB H
dbopM TpencTaBieHus;

CTPYKTYPHpPOBaTh HH(OPMAIHIO, MPEACTABIATh, €€ B pa3IW4HBIX (opmax,
WJUTIOCTPUPOBATh TpadudIECKu;

OLICHUBATh HaAEKHOCTh uHdopmaru no CaMOCTOATEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC YYeOHbIE 1eHCTBHS

OO0menmne:

BOCTIpUHUMATh U (POPMYIHUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSIMU U
LeJsIMU  OOLIEHMSI, SICHO, TOYHO, I'PaMOTHO BBbIpaXXaTb CBOKO TOYKY 3pPEHMS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, JaBaThb MOSACHEHUS IO XOAYy PELICHUS 3a4ayH,
KOMMEHTHPOBATh IIOJy4EHHBIN PE3yJIbTaT;

B X0Jle¢ OOCYXKIEHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOMl TEMBI,
MpoOJeMbl, pPEIIAaeMOil 3aJadd, BBICKA3bIBATh WJIEH, HALCJICHHBIE Ha IIOUCK
pelIeHus, COIIOCTABIIATh CBOM CYXKICHUA C CYXICHHAMU JPYIUX Y4YaCTHUKOB
Uanora, OOHapy»KMBaTh pas3iMyMe U CXOJACTBO MO3UIMUH, B KOPPEKTHON (opme
(opMyIupoBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PEUICHUS 3a1a4yd, YKCIIEPUMEHTA, UCCIEA0BAHNUs,
IPOEKTa, CaMOCTOSATEIbHO BBIOMPATH (OpMAT BBICTYIUIGHHS C Y4YETOM 3ajay
IPE3EHTAlMU U OCOOEHHOCTEN ayIuTOPHH.

Pery/jisiTuBHbIE YyHUBEPCAJIbHbIE y4eOHbI€ eiiCTBUSA
Camoopranusanus:



COCTaBJISAThH IIJIaH, QITOPUTM PEIICHUs 3a7aul, BEIOUPATh CIOCOO PEIIEHUs C
y4ETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pEIEHUI C y4ETOM HOBOI MH(pOpMAaIIUH.

CaMOKOHTPO/Ib, IMOLMOHAJIbHBIN HHTEJIJIEKT:

BJQJIETh  HABbIKAMHM  TO3HABATEIbHOM  pEeQIeKCMU  KaK  OCO3HAHMUS
COBEPIIAEMBIX JIEUCTBUIM M MBICIUTENIBHBIX IPOLECCOB, X PE3YJITATOB, BIAACTh
crnocobamMu CamMoOINpPOBEPKH, CAMOKOHTPOJIA IMpollecca MU Pe3ysbTara pelieHUs
MaTEMaTHYECKOU 3aJ1a4U;

MPEIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUH 3aJauH,
BHOCUTH KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YJIbTATA LIEJIU U YCIOBUSIM, OOBICHITh NIPUUNHBI
JOCTHKCHUSI WJIM HEJOCTIIKEHUS Pe3yJabTaTOB JEATEIbHOCTH, HAXOJUTH OLINOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEJIbHOCTD:

MOHUMAaTh W HMCIOJb30BaTh MPEUMYLIECTBA KOMAaHIHOW W WHIAUBUAYaJIbHOU
paboOThl MpW peleHuH Y4eOHbIX 3ajady, NOPUHUMATh Lellb COBMECTHOM
NESITEIbHOCTH, TUIAHUPOBAaTh OPraHU3AlMI0 COBMECTHOW palbOThI, pacHpeneisiTh
BUJIBI palOT, JOroBapuBaThCs, OOCYXAaTh TIpolleCC W pe3ylbTaT paboThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYyNIOBBIX (opMax paboThl (00CyXkAeHUSI, OOMEH MHEHU,
«MO3rOBbI€ IITYpPMbl» M HHBIE), BBIIOJHATH CBOIW 4YacTb pabOThl U
KOOPAMHUPOBATh CBOU JEWCTBUS C JOPYrMMH YJIEHAMHU KOMAaHJIbl, OLIEHUBAaTh
KayecTBO CBOEro BKJIa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHPOPMYIHUPOBAHHBIM
y4aCTHUKAMU B3aMOJICHCTBHUS.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xonity 10 kiacca oOyyaroniuiics HayquTCs:

e CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TOHSATHUSMH CTEPECOMETPUU TIPHU
pEIICHUH 3a/1a49 ¥ MTPOBEICHUN MaTEeMATHUYECKUX PaCCyXICHUMH;

e TPUMCHATh AKCHOMBI CTEPEOMETPHH M CIICACTBUS W3 HUX IPH PEIICHUU
TCOMETPUICCKUX 3a/1a4;

e KIaccH(pUIMPOBATH B3aMMHOE PACIIOJIOKEHUE TPSIMBIX B MPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OIEpUPOBATh TOHSATHSIMU, CBSI3aHHBIMH C yrjamMud B
MPOCTPAHCTBE: MEXKIY NPAMBIMH B TIPOCTPAHCTBE, MEXKIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOTHO OIIEPUPOBATH MMOHATHUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMHU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJIbBI MHOTIOI'PAHHUKOB (IIPU3Ma,
nupamua, MpsSMOYToJIbHBIN Mapajiiesienune, Kyo);

e KJaccu(UIMPOBaTL  MHOTOTPAHHMKH,  BBIOMpas  OCHOBaHUS IS
KJIacCU(DUKAIINH;

e CBOOOJHO OMNEPUPOBATH TOHSTHSMHU, CBSI3AHHBIMU C  CEYCHHEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBITIOJIHATH napasieNibHOe, [IEHTPAILHOE u OpPTOTrOHAJILHOE
MPOCKTUPOBaHUE (PUTYP HA IJIOCKOCTb, BBITIONHATH M300pakeHUsl QuUryp
Ha TJIOCKOCTH;

e CTPOUTH CEUCHUS] MHOTOTPAHHUKOB DPA3IIMYHBIMU METOAAMH, BBHIMOIHSITH
(BBIHOCHBIC) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUJIOIAAM  TOBEPXHOCTEH  MHOTOIPAHHHUKOB  (IIpU3MA,
MUpaMKJIa), TEOMETPUUECKUX TEN C MPUMEHEHUEM (HOPMYI;

e CBOOOJHO OMEPUPOBATH MOHSATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCh M IJIOCKOCTh CHUMMETPHUHU
burypsr;

e CBOOOJHO OMNEPUPOBATH TMOHSTHUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBHINIOJHATH ICUCTBHS HAJl BEKTOPAMU;

e pemarh 3aJaud Ha JI0KA3aTEIhCTBO MATEMAaTHYECKHX OTHOIICHUN U
HAXO0XJICHUE TEOMETPUYECKUX BEJIMYHMH, MPUMEHSS W3BECTHBIC METOJbI
MPY PEIICHUH MAaTEMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO M BHICOKOTO YPOBHS
CJI0)KHOCTH;

e TMPUMEHATH MPOCTEHUININE TMPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 33]1a4;

e W3BJEKATh, MPEOOpPaA30OBBIBATH WM WHTEPIPETUPOBATh WH(OOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (HUrypax, MpPenCTaBICHHYIO Ha
yeprexax U pUCYHKax;

e TMPUMCHATH TIOJIYUCHHBIC 3HAHUS HA TIPAKTUKE: CpaBHUBATH U
aHAJIM3UPOBATh pPEANIbHBIC CUTYAIlMH, TTPUMEHSITh W3YYCHHBIC MOHSATUS B
npolecce IMOMCKa  pEelIeHHs] MaTeMaTU4YecKd  Cc(OopMyIMpOBaHHOM
npoOJIeMbl, MOJCIUPOBATH pEaJIbHbIE CUTYallMM Ha SI3bIKE T'€OMETPUH,
HCCIEA0BaTh IMOCTPOCHHBIE MOJEIN C HCHOJIb30BAHUEM T€OMETPUUYECKHUX
MOHSATUM U TEOpeM, afmapara ajlreOpbl, pellaTh MPaKTHYECKUE 3aJadH,
CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUUYECKUX BEIMYUNH;

e UMETh MPEJCTABJICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T'EOMETPUU Kak
COCTaBHOM 4acTH (yHIAMEHTA Pa3BUTHSI TEXHOJIOTHIA.

K xonity 11 knacca oOydaroniuiics HayquTcs:



CBOOOZIHO OMNEPUPOBATH MOHSATUAMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHMYECKOH U c(EepuyecKoll TMOBEPXHOCTAMH, OOBACHATH CHOCOOBI
MOTYYCHHUS;

OIEePUPOBATH MOHATUSMHU, CBSI3AHHBIMU C T€JIAMU BPAILECHUS: [IWIMHIPOM,
KOHYCOM, chepoll u mapom;

pacrno3HaBaTh Tejla BpalleHus (UWIUMHApP, KOHYC, cdepa U 1map) Hu
OOBSICHATH CIIOCOOBI MTOTYYEHUS TEJl BPAILICHUS;

KJIaccu(pUIMpoBaTh B3aMMHOE PACTIOIOKEeHHE CEpPhI U MIIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOTPAHHHKOB W Tl BpallCHHUS,
00BEMBI M TUIOIIAIN TMOBEPXHOCTEH MHOTOTPAaHHMKOB W TEJ BpalleHUs,
reOMETPUYECKUX TeJl C MPUMEHEHHEM (hopMYyT;

CBOOOJTHO OMNEPHPOBATh MOHATHUAMHM, CBA3AHHBIMU C KOMOMHALMSMHU TEN
BpallleHWs] 1 MHOTOI'PAaHHUKOB: MHOTOIPDAaHHUK, BIUCAaHHBIM B cdepy U
OIMCAaHHBIA OKOJIO cdepbl, cepa, BOUCAHHAS B MHOTOTPAHHHUK WA TEJO
BpalllCHUS;

BBIUKCIIATh COOTHOILLICHUS MEXY IJIOMIAIIMU MTOBEPXHOCTEN U 00bEMaMu
IMOTOOHBIX TEI;

n300paXkaTh M3ydaeMble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKUE
YEpTEXU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUI CBEPXY, COOKY,
CHM3Y, CTPOUTH CEYCHHUS TEJl BpalllCHUS;

W3BIIEKaTh, WHTEPIPETUPOBATh M TPeoOpa3oBBIBATH HHQPOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (urypax, TMpencTaBIeHHYIO Ha
yepTexax U PUCYHKaX;

CBOOOIHO OTIEpUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTIEPaIliy HaJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHUEM B J€KaPTOBOM CUCTEME KOOPIUHAT;
peliaTh reOMETPUYECKUE 3a/1a4i Ha BBIYMCICHUE YIJIOB MEXKY MPSMbIMU
U IJIOCKOCTSIMHM, BBIUYMCJICHHUE PACCTOSHUN OT TOYKHU O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/1a NP PEIICHUH;
CBOOOJTHO OMEpUPOBATH MOHATHUSAMH, CBSI3aHHBIMH C JBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUN;

BBITIONTHATh M300paXEHUS MHOTOTPAHHUKOB W TeJ BpallleHUs Ipu
MapaajeIbHOM  TEPEHOCE, UEHTPAIBHOM CHUMMETPHUM, 3E€pKajJbHOU
CUMMETPUH, IPU IOBOPOTE BOKPYT NPSAMOH, Mpeodpa3zoBaHUsl MOJ00US;
CTPOUThH CEYEHHUSI MHOTOTPAHHUKOB M TEJ BPAILCHUS: CEUCHUS IWIMHIpA
(mapannaenbHO U MEPIEeHANKYISIPHO OCH), CEUEHUs KOHYyca (TlapajuielibHbIe
OCHOBAHHIO U MPOXOJISLINE Yepe3 BEPUINHY), CEUCHUS 111apa;
UCTIONIHb30BaTh METOJbI TIOCTPOCHHUS CEUEHWI: METONI CIEeNOB, METOJ
BHYTPEHHETO MPOESKTHUPOBAHUS, METO/I IEPEHOCA CEKYLIEH IMITOCKOCTH;



JOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

OPUMEHATh T€OMETpUYecKhe (aKThl JJI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, OPEANOJararoluX HECKOJIbKO IIAaroB pELICHHs, €CIA YCIOBHSA
NPUMEHEHUS 33J]aHbl B IBHOM U HEABHOH (opME;

pemare 3aJadyd Ha JOKa3aTelIbCTBO MAaTEMATHYECKUX OTHOLICHUM H
HaXO0XJACHUE T€OMETPUUECKUX BEJIIUYNH;

IPUMEHATh MPOTrPaAaMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4;

NPUMEHSATh  TOJIyYCHHbIE  3HAHUA  Ha  TpPaKTUKe:  CpPaBHUBATb,
aHAJIN3UPOBATH U OLICHUBATh PEAbHbIE CUTYallH, IPUMEHATh U3YYCHHbBIE
IIOHATHUSA, TEOPEMBI, CBOMCTBA B  IIpOLlECCE IIOMCKA  PELICHUS
MaTeMaTHuecku  cOpPMYIUPOBAHHOW  TPOOJIEMBI,  MOJEIHUPOBATH
pEaIbHBIE CHUTyallMd Ha S3bIKE I'€OMETPUM, HCCIENOBATh IIOCTPOCHHBIC
MOJENM C HCIOJB30BAHUEM TE€OMETPUYECKUX IIOHATUM W  TEOPEM,
anmapara anreOppl, pemarb NPAKTUYECKHWE 3aJaud, CBSI3aHHBIE C
HaXO0XJACHUEM T€OMETPUUECKUX BEJINUNH;

UMETh MPEACTABICHUS] 00 OCHOBHBIX JTamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTH (PyHAAMEHTa Pa3BUTHSI TEXHOJIOTHII.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecrBo yacos DJIEeKTPOHHBbIE
Ne HanmeHnoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpouabnsie | IIpakTuyeckue
n/n NpPOrpaMmbl Bcero o0pa3oBarejibHbIe
padoThI padoThI
pecypchbl
1 BBenenue B crepeoMeTpuIo 23 1
2 B3anMHoe pacrooxeHne npsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSAMBIX U IIJIOCKOCTEH B 8
IIPOCTPAHCTBE
4 [TepneHMKYIIPHOCTD MPSIMBIX U o5
IIJIOCKOCTEN B IIPOCTPAHCTBE
5 VYribl 1 paccTOsIHUS 16
6 MHororpaHHUKU 7
7 BekTopsl B ipocTpaHCTBE 12
8 [ToBTOpEHUE, 0000IIIEHUE U CHCTEMATH3AIUS 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 6 0




11 KJTACC

Kosau4vecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3aesioB H TeM uugposbie
Ne n/nn P Konrpoabnbie | IlpakTnueckune (ucbp )
NPOrpamMmsl Bcero oOpa3oBare/jibHbIEe
padoThI padoThI
pecypchbl
1 AHanuTu4eckas reoMeTpus 15 1
9 [ToBTOpEHUE, 0606LueHIEe u 15 1
CUCTeMaTu3alus 3HaHUH
3 O0BEM MHOT'OIpaHHHUKA 17 1
Tena BpamieHus 24
5 [Tnomany mnoBepXHOCTU U 00bEMBI 9 1
KPYTJIBIX T
6 JIBrxeHus 5 1
7 [ToBTOpEHUE, o606meH1/ie u 17 9
CHCTEeMaTh3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJsbHbIe
padoTsbI

IIpakTHYyeckue
padoThbI

Jara
H3Y4YeHHS

DJIEKTPOHHBbIE
nudposbie
oOpa3oBarejibHbIEC

pecypchl

OcHOBHbIE ITpaBHJIa U300 PaKEHMSI Ha
PHUCYHKE IJIOCKOCTH, MapaljebHbIX
MPSIMBIX (OTPE3KOB), CEPENUHBI OTPE3KA

ITonsTHs cCTEpEOMETPUH: TOUKA, IpsIMas,
IJIOCKOCTb, TPOCTPaHCTBO. OCHOBHBIC
[paBHIIa H300paKCHUS HA PUCYHKE
IJIOCKOCTH, MapaJlJICIIbHBIX IMIPAMBIX
(OTpe3KOB), cepeaHbBI OTPE3Ka

[TonsTHs: Mepecekaronmecs MIOCKOCTH,
nepeceKarouecs npsimMas 1 MiocKocTh;
MOJTYTIPOCTPAHCTBO

[TousTHs: MEepecekaroecs IOCKOCTH,
nepeceKaromuecs npsiMas U MmI0CKOCTb;
HOJIyIIPOCTPAHCTBO

MHororpanHUKH, H300paxKeHue
IPOCTENIINX TPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOLIMX O0BEKTOB

MHororpaHHHKH, H300pakeHUE
MPOCTEUIINX TPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOINX 0ObEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE




CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPHH U IIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TTEPBbIE
crenctBus U3 HUX. CriocoObl 3a1aHus
IPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHMs NPSMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOISIT Yepe3 UxX
pEbpa. M300pakeHue nmepecedeHust
MOJYYCHHBIX IIOCKOCTEH. PackpainBaHue
MOCTPOCHHBIX CEUCHHUI Pa3HBIMHU IIBETAMU

11

N300paxeHnne cedeHnit mupaMu/isl, Kyoa u
MPU3MbI, KOTOPBIE IPOXOAST Yepe3 UX
pEopa. M300pakeHue mepecedeHus
MOJIYYEHHBIX IIOCKOCTEN. PackpamBanue
MMOCTPOECHHBIX CEYEHNUI pa3HbIMU LIBETAMHU

12

M300paxkeHne cedeH MUPaMu/Ibl, Ky0a u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UxX
pEbpa. M300pakeHue repecedeHus
MOJYYCHHBIX IUIOCKOCTeN. PackpaiiBaHue
MOCTPOCHHBIX CEUCHUI pa3HBIMH [[BETAMHU

13

N300paxeHnne ceueHui nupaMu/ipl, Kyoa u
MIPU3MbI, KOTOPBIE IPOXOASAT Yepe3 UX
pEbpa. N300pakeHne nmepecedeHus
MOJYYEHHBIX IJIOCKOCTEN. PackpaivBanue
MOCTPOEHHBIX CEUEHUM pa3HbIMU LIBETAMHU

14

MeTton cieoB Ui MOCTPOCHUS CEUEHU I




15

Mertop ciie10B 1Sl IOCTPOEHHUS CEUYEHUM.
CaolicTBa nepeceueHuil NpsiMbIX U
MIJIOCKOCTEN

16

MeToz crieoB i TOCTPOSHUSI CeUEeHUH.
CBolicTBa nepece4eHu il NpsIMbIX U
IIJIOCKOCTEH

17

[TocTpoeHue ceuenuii B nupamuie, kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIIMCh IaroB
IIOCTPOEHUS

18

[TocTpoenue ceuenuii B nupamuie, kyoe
o Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEpPTEXKEH U 3aMUCh IaroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B nupamuie, kyoe
o TpéMm Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MOCTPOCHHUS

20

[TocTpoenue ceueHuii B mupamuie, Kyoe
1o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEpTEXKEHN U 3aIIUCh 1IaroB
HOCTPOEHHUS

21

[ToBTOpenue mmannmerpuun: Teopema o
IIPONOPLIMOHATBHBIX 0Tpe3kax. [lonodue
TPEyroJbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B cEUEHUAX HA
BBIHOCHBIX UepTexkax. MicTopus pa3BuTus
TUIAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsMbIX B
npocTpaHcTBe. CKpenyBaronuecs
npsmble. [Ipu3Haku cKpemmBaomuxcs
npsMbIX. [lapannensHeie npsmMbie B
MIPOCTPAHCTBE

25

Teopema 0 CylIECTBOBAaHUU U
€IMHCTBEHHOCTH MPSAMOM NapajieabHON
JIAHHOMW OPSIMOU, TPOXOSIIEN YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIeKalllel Ha JaHHOU
npsamoi. Jlemma o nmepeceueHumn
MapajuieIbHBIX IPSAMBIX INTOCKOCTBIO

26

[TapannenbHOCTh Tpex npsiMbix. Teopema o
TpEX napajuiesbHbIX NPsAMbIX. Teopema o
CKPEIIMBAOIIMXCS TIPSAMBIX

27

[TapannenbHOE MPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA MapaJJIETbHOT O
poeKkTHUpoBaHus. M300pakeHne pa3HbIX
¢buryp B napauiesbHON ITPOEKIIUH

28

[lenTpanbHas NpoeKus. Yromn ¢
COHAIIPABJIIEHHBIMU CTOPOHAMHU. YTOJI
MEXAY NPSAMbIMU

29

3ajgayy Ha JOKa3aTeILCTBO U
HCCIICA0OBAaHHUEC, CBA3aHHBIC C
pacIIOIOKEHUEM IIPSAMBIX B IPOCTPAHCTBE

30

[TonsATHSA: MapaJIENBHOCTD IPSMOH U
IJIOCKOCTHU B ITpocTpaHcTse. [IpuszHak
NapajyIeIbHOCTH NPSAMOM U TUIOCKOCTH.




CpolicTBa napaJyIebHOCTH IPSIMON U
IUIOCKOCTH

31

I'eomerpuueckue 3aauu Ha BEIYUCIECHUE U
JI0Ka3aTeJIbCTBO, CBA3AHHBIC C
MapaJuIeIbHOCTBIO MPSAMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceuenusi, MpOXOASIIET0 Yepes
JAHHYIO IIPSIMYIO Ha YEPTEXKE U
MapaJuIeIbHOr 0 Apyros npsamon. Pacuér
OTHOILICHUH

33

[TapannenpHast poeKLUs, MPUMEHECHHE
JUIS IOCTPOEHUS CEUeHUH KyOa u
napasuienenumnena. CroicTsa
napajiesIenuneia u IpPU3Mbl

34

[TapannensHsle mockocty. [1pu3znaku
HapajieIbHOCTH JBYX MJIOCKOCTEN

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, TPOXOASILIEH
yepes3 TOUKY, HE IPUHAIIEKAILYIO0 JaHHOU
IIJIOCKOCTHU U CIIE€ACTBUS U3 HEE

36

CaoiicTBa napasuieiabHbIX INIOCKOCTEN: O
HapajIeIbHOCTH MPSIMBIX II€pecey eHust
IIPU NEPECEUEHUH BYX HapauleIbHbIX
IIJIOCKOCTEN TPEThen

37

CaoiicTBa napajenbHbIX [IJIOCKOCTEH: 00
OTpE3Kax MapaiyiCJIbHbBIX IIPAMBIX,
3aKJII0UEHHBIX MCXKAY apalJICJIbHBIMA
IUIOCKOCTSMM; O IIEPEeCeUeHUH MPSIMOH C
ABYMS apalJICJIbHBIMU IIJIOCKOCTAMHA




38

[ToBTOpenue: Teopema [ludaropa na
IUIOCKOCTH

39

IToBTOpEHUE: TPUTOHOMETPUS
MPSAAMOYTOJIBHOT'O TPEYT OJIBHUKA

40

CoiicTBa Ky0a ¥ MPSIMOYTOJIBHOT O
napajuiesiennunena

41

Beruucienue 1JimH OTPE3KOB B KyOe U
MPAMOYT OJIbHOM I1apaJuIeIICIIUIIENE

42

IlepnieHAMKYJISIPHOCTD NPSIMOM U
miockoctu. ITpusnax
MEPIICHIUKYJIIPHOCTH IIPIMON U
IJIOCKOCTH

43

[lepneHAMKYJISIPHOCTD PSIMOM U
mockoctu. IIpusnak
MEPIICHAUKYJIIPHOCTH IIPIMOU U
IJIOCKOCTH

44

Teopema o CylIeCTBOBaHUH U
CANHCTBCHHOCTHU HpﬂMOﬁ, HpOXO)IHHIGfI
yepe3 TOUKY IPOCTPaHCTBA U
NepreHINKYIIPHON K TNIOCKOCTH

45

IInockocTu u NEPHCHAUKYJIAPHBIC UM
MMPpsAMBIC B MHOI'OT' paHHUKAX

46

[InockocTy ¥ NEPNEHINKYIISIPHBIE UM
IIPsIMbIE B MHOI'OT' paHHUKAaX

47

[TeprienaAuKyIAp U HAKIIOHHASL.
ITocTpoeHue neprnesuKysapa u3 TOYK4 Ha
IPSIMYIO

48

[leprieHIUKYyISp M HAKJIOHHAS.




ITocTpoeHue nepneHauKymIsapa U3 TOUKU HA
IPAMYIO

Teopema o0 TpEX nepnEeHIUKYISIPaxX

9 (mpsimast 1 oOpaTHas)

50 Teopema o0 TpEX nepnEeHIUKYISIpaxX
(mpsimast 1 oOpaTHast)

51 VYTroa Mexay CKpelBatoIIMICs
IPSAMBIMU
[Touck nepreHAnKyIIpHBIX PSMBIX C

52 IIOMOIIBIO MEPHEHANKYIISPHBIX
IIJIOCKOCTEN

53 OproroHanbHOE IPOEKTUPOBAHHE
[Toctpoenue ceuenuit Kyda, NpU3MBlL,

o4 NPaBUIILHOM MHPAMHIIBI C TOMOIIBIO
OpPTOTrOHAJIBHOM MPOEKIIUH
[Toctpoenue ceuenuit Ky0a, IPU3MBI,

55 MPaBUIILHONW MUPaAMUIBI C TOMOIIBIO
OpPTOTrOHAJIbHOM IIPOEKLIUH
CuMMeTpus B IPOCTPAHCTBE

56 OTHOCHTENBHO MJIockocTH. [Tnockoctu
CUMMETPUI B MHOTOTPaHHHUKAX

57 [Tpu3Hak neprneHaAuKyISpHOCTH IPIMON U
IJIOCKOCTH KaK CJIEACTBHE CUMMETPUU

58 [IpaBusibHBIE MHOTOTPAHHUKHU. Pacuér
paccTosSHUI OT TOUKH J10 MJIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér
paccTOsSHUI OT TOUKH J10 MJIOCKOCTH

60 CriocoOb! Oy CTUTh MEPIEH AUKYJIISPHI:




CUMMETPHUS, CIBUT TOUKH I10
napaieIbHON NpsMOit

61

CaBur 1o HernapaJsulelIbHON psSMOii,
W3MEHEHHE PACCTOSIHUI

62

KonrtponsHas padora "B3aumuoe
pacnooKeHHe MPSIMBIX U MJIOCKOCTEH B
pocTpaHcTBe"

63

[ToBTOpEHUE: Yoy MeXAy NPSIMBIMU Ha
MJIOCKOCTH, TPUTOHOMETPUSI B
MIPOM3BOJILHOM TPEYTOJIbHHUKE, TEOpeEMa
KOCHHYCOB

64

[ToBTOpEHUE: YTONI MEXKIY
CKPEIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I'—IeCKI/Ie METOAbI BBIYUCIICHUA
yria MEKAYy NpsIMbIMA B MHOT'OTpaHHUKAX

66

JByrpanHsiil yroa. CBOWCTBO JINHEHHBIX
YIJI0B JBYTPAHHOIO yTria

67

[lepnenauxynsipubie maockocTH. CBoWcTBa
B3aMMHO NEePIEHINKYISPHBIX IUIOCKOCTEN

68

[Tpu3Hak neprneHauKyIspHOCTH
IJIOCKOCTEN; TeopeMa O MPSIMOU
HepeceyeHus ABYX II0CKOCTEN
MIEPIIEHIUKYJIIPHBIX TPEThEH IIJIOCKOCTH

69

[TpsiMmoyTonbHBIM Napajuienenunesn; Kyo;
HU3MEPEHUSI, CBOMCTBA MPSIMOYTOJILHOTO

napauiCiacnuicaa

70

TeopeMa 0 InaroHaljim npaMoyrojibHOIro




napauicjenuneaa u CJICACTBUC U3 Heé

71

CrepeomeTprudecKre U MPUKIaTHbIC
3a/1auu, CBSI3aHHBIE CO B3AMMHBIM
PacCIoIOKEHUEM MPSIMBIX U TUIOCKOCTH

72

[ToBTOpEHUE: CKpEIUBAOIIMECS MPIMBIE,
napaJuieNbHbIe TIOCKOCTH B CTAHIAPTHBIX
MHOTOT'PaHHHKaX

73

Hapa nmapaJujiCJIbHbIX IJIOCKOCTEH Ha
CKpCHINBAIONIUXCA ITPAMBIX, PACCTOSIHUC
MCKY CKpCIIUBAIOIHUMHACA ITPAMBIMHA B
MMPOCTBIX CUTyallUAX

74

PaccrositHue oT TOUKHM 0 MIIOCKOCTH,
paccTosHUE OT MPSAMOH J10 IJIOCKOCTU

75

Beruucnenne paccTossHUNA MEXKIY
CKPEUIMBAIOIIMMHUCS IPSIMBIMH C
MIOMOILBIO MEPIEHIUKYIIAPHOM INIOCKOCTU

76

TpéXrpaHHbIN yroJy, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB M CHHYCOB ISt
TPEXTPAHHOIO yria

77

DIeMEeHThI C(hePUIECKON TEOMETPUH:
reoe3NUECKUE JINHNU Ha 3eMIIE

78

KonTponbHas padoTa "Yriasl u
paccrosiHus"

79

Cucrematnsanus 3HaHUN "MHOrorpaHHUK
1 €ro 3JIEMEHTHI"

80

ITnpamuna. Buael nupamua. [IpaBunbHas
nupamuia




ITpuzma. [IpsiMast u HaKIOHHAs IPU3MBI.

81 1
[IpaBunbHasg npuzma

82 [Ipsmoit mapamienenunen, 1
IPSIMOYT OJIbH I MTapajuienenumnes, Kyo

83 Brinykisie MHOTOrpanHuku. Teopema 1
Olinepa
Brimykiieie MHOrOrpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U TOTYTIPaBUIIbHbIE 1
MHOTOT'PaHHUKHU

85 Konrtponshas padota "MHororpanHuku" 1

86 [ToHaTHe BEKTOpa HA MJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMma BEKTOPOB 1

88 Pa3zHocTh BEeKTOpOB 1

89 [TpaBuno napamienenumnena 1

90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
Paznoxxenue BekTopa 1o 6azucy Tpéx

a1 BEKTOPOB, HE JISKAIIUX B OJTHON 1
TUTOCKOCTH

92 CkansipHOE MPOU3BEICHHE 1

93 Brruncnenue yriia Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMU 1

95 [TpocTeiimue 3a1a4u ¢ BEKTOpaMu 1

96 [TpocTeiimue 3a1a4u ¢ BEKTOpaMu 1

97 [Ipocreiimue 3aa4u ¢ BEKTOpaMHu 1

98 O06o001IeHne U CHCTeMaTH3aIHsI 3SHAHUH 1




99 O06o0mIeHne 1 cucTeMaTu3alus 3HaHu| 1
100 Hrorosasi koHTpoJIbHAsE paboTa 1
101 Urorosast koHTposbHas paboTa 1
102 O00011IeHIE U CHCTEMATH3AINAS 3HAHUIT 1
OBIIEE KOJIMYECTBO YACOB ITO 102

I[TPO'PAMME




11 KJTACC

Kosau4vecTBo yacoB DJIeKTPOHHbIE
Mara nudposbie
Nen/m | Tema ypoka Konrpouabnbie | IlpakTuyeckue
Bcero u3yyeHusi | 00pazoBare/IbHbIC
padoThI padoThI
pecypcsl
1 IToBTOpenue Tembl "KoopauHaTsl BeKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue Tembl "CkansgpHoe 1
MpOU3BEAECHUE BEKTOPOB"
3 IToBTOpeHne TeMbl "Beruncienue yria 1
MEXy BEKTOpaMU B IIPOCTPAHCTBE"
4 [ToBTOpeHue Tembl "Y paBHEHUE IPSIMOH, 1
MpoXoAsiel yepes IBe TOUKU"
5 VYpaBHEHUE MIOCKOCTH, HOPMaJlb, 1
ypaBHEHHE MJIOCKOCTH B OTpe3Kax
6 ‘YpaBHEHUE LIOCKOCTH, HOPMaJb, 1
yYpaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousseneHue 1
8 JInneiiHble HEPaBEHCTBA, IMHEHHOE 1
[IpOrpaMMHpOBaHNE
9 JIvuHeliHbIe HEpaBEeHCTBA, TUHENHOE 1
MIPOrpaMMHPOBaHUE
10 AHaJIUTHYECKHE METO/IbI pacyéTa yria 1
MEX]y MPSMBIMUA B MHOTOT pAHHUKAX
1 AHanMTUYEeCKHE METO/Ibl pacuéra yria 1
MEXY INIOCKOCTSAMU B MHOTOTpaHHUKAX
12 @opmyJia pacCTOSIHUS OT TOYKH 10 1




IJIOCKOCTH B KOOpAMHATaXx

Haxoxnaenue paccTOsIHUR OT TOYKH 110

13 TUIOCKOCTH B KyOe

14 HaxoxaeHue paccTosiHUM OT TOUKH 710
IJIOCKOCTH B IPaBUIJIBHOM NMUpPaMUAE

15 KontponeHas pabota "AHanuTideckas
reomerpus"”

16 CedeHMst MHOIOIPaHHUKOB: CTaHJapTHBIE
MHOTI'OI'PaHHUKHU

17 CedeHMsI MHOTOTPaHHUKOB: METOJ CIIEA0B
CedeHMst MHOTOTPaHHUKOB: CTaHJapTHBIE

18 IUIOCKOCTH, IEPECEUECHUSI IPSAMBIX U
IJIOCKOCTEH

19 [TapannenbHble NPSMBIE U IUIOCKOCTH:
napajuieIbHbIE CEUECHUS

20 [TapannenbHble MPSMBbIE U TUIOCKOCTH:
pacyér oTHOLIEHUI
[TapanienbHbIe MPSIMBIE U TUIOCKOCTH:

21 YTJIBI MEX]Ty CKPELIMBAIOIINMHUCS
HPSIMBIMHU
[TeprienauKyIgpHBIE IPAMbIE U

99 IUIOCKOCTH: CTaHAAPTHBIE Iapbl
HepHEeHANKYJIIPHBIX IIJIOCKOCTEH U
IPSAMBIX, CAMMETPUU MHOTOTPaHHUKOB
ITeprienauKyIIpHbIE IPSAMBIE U

23 MJIOCKOCTHU: TEOpEMa O TpeX
NepHeHIUKYIIpax

24 [lepnenaukysipHbIE IPSAMBIE U




IIJIOCKOCTH: BBIYHCJIICHUA JJIMH B
MHOTI'OI'paHHHKaXx

25

IToBTOpenue: nuomaau
MHOTOYTOJIBHUKOB, (POPMYJIBI JIst
IJIOMIACH, COOOPaKCHHUSI TTOT00M ST

26

[ToBTOpeHnue: muomaau
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIJIs1
MJI0IAeH, COOOpaKkeHUsI TO100u s

27

[ToBTOpEHHME: TIOIIAAN
MHOTOYTOJIBHUKOB, (DOPMYJIBI st
MJIOMIACH, COOOPaKEHUSI TTO100M 5T

28

[Tnomaam cedyeHuiit MHOrOrpPaHHUKOB:
IUIOIIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs TTO100Ms

29

[Imomany ceueHnii MHOrOrpaHHUKOB:
MJIOIIAAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUS TTOT00MS

30

KonTtponbsHas pabora "[loBTOpeHue:
MHOTI'OTPaHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

31

O0BEM Tema. O6beM MPSIMOYT OJILHOTO
napasuielienumnea

32

3anaum 00 y1BOeHHH Ky0a, 0 KBaaparype
Ky0a; 0 TpHUCEKILIUH yTiia

33

CrepeomeTpudeckue 3a/1a4u, CBS3aHHbIE C
00bEMOM TIPSMOYTOJILHOTO
napajuieNienumnena

34

HpI/IKJIa,Z[HBIe 3aJa4M, CBA3aHHBIC C




BBIYHUCIIEHHEM 00BEMA MPSMOYTOJIHLHOT O

napasuieNienunena

35 O0BEM NpAMON TPU3MBI

36 CrepeomeTpudeckue 3a/1auu, CBSI3aHHbIE C
BBIYHCIICHUEM 00BEMOB MPSAMO TPU3MBI

37 [TpuknamHbie 33241, CBSI3aHHBIC C
00BEMOM TIPSIMOM TTPU3MBI
Brruncnenre 00bEMOB Tell C TOMOMIBIO

38 onpenenéHHoro uaTerpana. O0bémM
HAKJIOHHOW ITPU3MBbI
Brrancnenrne 00bEMOB Tell C TOMOMIBIO

39 ornpeaenéHHoro uarerpana. Oobpém
MU PAMU BT

40 dopmyna 00bEma nupamuiel. OTHOIICHHE
00BHEMOB UPaMHJI C OOIIUM yTIIOM

41 dopmyna 00bEma mupamuiel. OTHOIICHHE
00BbEMOB MTUPAMUJ] C OOIIUM YTIIOM

42 CrepeomeTpudecKue 3a/1auu, CBSI3aHHbIE C
00BEéMaMK HaKJIOHHOM MTPU3MBI

43 CrepeomerpruyecKue 3a/1auu, CBSI3aHHBIE C
00BEMaMU MUPaMUIBI
[Tpuknanusie 3anaun no Teme "O0BEMBI

44 Ten", CBsI3aHHBIE C 00BEMOM HAKIOHHOM
IPU3MBI

45 [Tpuknaanaeie 3a1a4u 1o Teme "O0bEMBI
Ten", cBsI3aHHbIE ¢ 00BEMOM MHUPAMMUIBI

46 [Tpumenenne 00bEMOB. Beruncienue

pacCTOoAHUA 10 IJIOCKOCTHU




KonTtponbsnas pa6ota "O0béM

47 |
MHOTOTpaHHHUKA
Hunuaapruyeckas HOBEPXHOCTb,

48 00pa3yroliy e HUJINHIPHIECKON
MTOBEPXHOCTH

49 umuaap. [IpsMoi KpyroBou HWIMHIP.
[1nomaas MOBEPXHOCTH IIMIIMH]IPA

50 Konnueckas noBepxHOCTb, 00pa3yroue
KOHHYEeCKOl nmoBepxHocTH. Konyc

51 CeueHune KOHYca MIIOCKOCTbIO,
napauieIbHON MIOCKOCTH OCHOBAHHMS

59 Yceuénnslii Konyc. M300pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOM TIOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM IMOBEPXHOCTH KOHYCa
CrepeomeTpruueckue 3a1a4u Ha

55 JI0Ka3aTeIbCTBO U BBIUUCICHHE,
MOCTPOEHUEM CEUEHUN IIIIMHpa, KOHyCa
Crepeomerpryeckue 3a/1a4u Ha

56 JI0Ka3aTeIbCTBO U BBIYHMCIICHHUE,
MOCTPOEHUEM CEYEHUN IJIMHPA, KOHYCa

57 [TpuknagHbie 3a1a4u, CBS3aHHBIE C
TATUHAPOM

58 [Tpuknannabie 31241, CBI3aHHBIC C
IUATUHAPOM

59 Cdepa u map




60

[Tepeceuenne cdepsl u mapa ¢
wiockocThio. Kacanue mapa u cepsl
TUTOCKOCTBIO. Buj 1 m300paxkeHune mapa

61

[Tepeceuenue cdepsl u mapa ¢
iockocTeio. Kacanue mapa u cdepsl
IUIOCKOCTHI0. By n n3obpaxkenue mapa

62

VYpasuenue chepsl. [Inomans chepsl u eé
qyacren

63

CummMmertpus chepsl u mapa

64

CrepeoMerpruueckue 3aayu Ha
JIOKA3aTelIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEepoil U mapom,
MOCTPOCHUEM M X CEUEHUH TIOCKOCTHIO

65

CrepeomeTpudeckie 3aJadu Ha
JI0OKA3aTelIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO Cepoii U mapom,
MOCTPOEHUEM UX CEYEHUH TIIIOCKOCTHIO

66

[TpuknagHbIe 3a/1a4H, CBSI3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,
BBIYHCIICHUS B OKPYXKHOCTH, CTAHIapTHBIC
mopoous

68

Pazmmuneie KOM6I/IHaI_II/II/I TCJI BpalllCHUA U
MHOTI'OI'PaHHHUKOB

69

3agauu o Teme "Tena u MoBEepXHOCTH
BpaieHus"

70

3agauu 1o Teme "Tena u MOBEpPXHOCTH
BpanieHus"




71

KonrtponeHas pabora "Tena u
MOBEPXHOCTH BpaleHus"

72

O0bém nunuHapa. Teopema 00 0ObEMe
MPSAMOro0 LUIUHIPA

73

Beruucnenne 00EMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpana. O0béEM
KOHYycCa

74

[Tnomaayu GOKOBOM U ITOJIHOMN
MOBEPXHOCTH KOHYCa

75

CTCpGOMCTpI/I‘leCKI/Ie 3aJa4M, CBA3aHHBIC C

BBIYHMCIICHHEM 00BEMOB IIUITMHAPA,
KOHYca

76

[Ipuknanusie 3agauu mo TeMe "OO0bEMBI U
TJIOIIA/IM TIOBEPXHOCTEH Ten"

77

O0BEM 1mIapa U MIAPOBOT0 CEKTOPA.
Teopema 06 o6wéMe mrapa. [Lnomans
cdepol. CTepeoMeTpruiecKue 3a1a4H,
CBSI3aHHBIE C BEIUMCICHHEM 00HEMOB
Iapa, NiapoBOro CErMEHTa U IapOBOr0
CeKTOopa

78

[Ipuknanusie 3anauu o teMe "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BbEMOM 11apa U
momaabio cepbl. COOTHOIICHUS MEXIY
IUIOIIAIIMU IIOBEPXHOCTEH U 00bEMaMu
MOA00HBIX TEN

79

[TomoOHBIC TENIa B IPOCTPAHCTRBE.
N3menenune 00bEMa ipu mo00mm.
CrepeoMeTpuiecKre 3a/1a4H, CBSI3aHHBIE C




BBIYHCIEHHEM 00BEMOB TEJ U IIJIOMIAIEN
MOBEPXHOCTEN

80

KonTponbHas padora "Ilnomaam
MOBEPXHOCTH M 00BEMBI KPYTIIBIX TET"

81

JBrxeHus npoctpancTBa. OTOOpaXKeHUsI.
JIBmxeHus u paBeHCTBO puryp. Obmue
CBOMCTBA JBMIKCHUN

82

Bubl ABM>KEHUN: TapauieIbHbIN
MEPEHOC, LEHTPAJIbHAS CHMM ETPH,
3epKajbHas CAHMMETPH S, TOBOPOT BOKPYT
pAMOi1

83

[IpeobpazoBanus monodus. [Ipsmas u
cdepa Ditnepa

84

['eoMmerpuueckue 3aauu Ha IPUMEHEHUE
JIBIKEHUS

85

KonTponbsnas padora "BekTopsl B
npocTpaHcTse”

86

O6o6mraromee mopropeHue 11 moHsTHH 1
MeTOJI0B Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTU3aLlMs 3HAHHH:
"ITapaienbHOCTb NPSAMBIX U IIJIOCKOCTEN
B IIpocTpaHcTBE"

87

O6o6maromee mopropeHue 11 moHATHH 1
MeTOoJI0B Kypca reomerpun 10—11
KJIAaCCOB, CUCTEMAaTH3aIlis 3HAHUH
"BekTopsl B npocTpancTse"

88

O6o6marotee moropenue 11 monstuii u
MeTOJ10B Kypca reomerpuu 10-11




KJIACCOB, CUCTEMAaTH3aIis 3HAHUH
"BekTopsl B mpocTpaHcTBe"

89

O6o6maro1iee nopropenue 11 nonsatuii u
MeTOoJ10B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTHU3alLl1sl 3HAHHH:
"OOBbeM MHOTOrpaHHUKA"

90

O6o6marotee moropenue 11 nonstuii u
MeTOo10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alNs 3HAHHHA:
"O6beM MHOrOrpaHHuKa"

91

O6o61maro1ee nopropenue 11 nonstuii u
MeTOo10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTU3allNs 3HAHHIA:
"TTno1maay MOBEPXHOCTH U 00bEMBI
KpyIJibIX Ten"

92

O6o6maro1iee nopropenue 11 nonsatuii u
MeTOoJ10B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTH3aIsI 3HAHWI:
"IInouiaay NOBEpXHOCTU U 00BEMBI
KpYTJIbIX Ten"

93

HToroast KOHTposbHas pabora

94

HToroast KOHTposbHas pabora

95

[ToBTOpEHue, 00001IEHUE U
chcTEMAaTU3anus 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYKU U €€ POJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U




97

Ucropus pa3BUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

98

Hcropus pa3BUTHA CTEPEOMETPUH KaK
HAyKH U €€ pOJIb B pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOIOI I

99

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pojb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT U

100

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYKU U €€ POJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

101

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pOJIb B pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOI I

102

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pojb B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT il

OBLIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

102







YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IJ11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IVIAA YUUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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