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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust siBisgercs OAHUM K3 O0a30BBIX KYpCOB Ha YPOBHE CpPEIHETO
o011iero 00pa3oBaHusl, TaK KaKk 00ECIEYMBAECT BOBMOXKHOCTh U3YUEHUS JUCIUTLINH
€CTECTBEHHO-HAYYHOW HANPABIECHHOCTH M IPEAMETOB TyMAHUTAPHOIO IUKIIA.
[lockonbKy  JIOTMUECKOE  MBbIIUIEHHE,  (opMHpyeMoe  Npu  HU3YyYEHUH
00 y4aIOUMMUCS TOHATUWHBIX OCHOB T'€OMETPHH, MPH JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUM LIEMIOYKHU JIOTUYECKUX YTBEP)KIACHHI MPHU PELICHUH T'€OMETPHYECKUX
3aa4, YMEHHME BBIIBUTaTh M ONPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
HCITOJIB3YIOTCSl TIPU PEUIEHUM 3a]a4 €CTECTBEHHO-HAYYHOI'O ILIHMKJIA, B YACTHOCTH
(pu3nyeckux 3aaad.

[lenb ocBOeHMS MporpaMMbl yueOHOTro Kypca «l'eomeTpus» Ha yriayOonEHHOM
YPOBHE — pa3BUTHE WHJMBHUAYaJIbHBIX CIIOCOOHOCTEH OOydaroUmMxcsi Mpu
U3Y4YE€HUU T€OMETPUH, KaK COCTABIIIONIEH IpeaMeTHoN oOnactu «MaremaTuka u
uHpopMaTHKa»  depe3  oOecliedeHHe  BO3MOXKHOCTH  MPHOOpETEHUs |
UCMOJb30BaHUs Ooyiee TIIYOOKMX TE€OMETPUYECKUX 3HAHUW U JIEHCTBUH,
cnenu(UYHbIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCHENTHOTO Npo()EeCCHOHAILHOTO
00pa30BaHus, CBA3aHHOI'O C HCIIOJIb30BAHUEM MATEMATHKU.

[TpuopuTeTHBIMU 3aadyaMi Kypca T€OMETpUM Ha YIIyOJEHHOM YpPOBHE,
pacIIMPSIOIIUMHI U YCHIIMBAIOIMMHU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCSL:

paclIupeHue NPEeACTABICHHUS] O T€OMETPUH KaK YaCTH MHUPOBOM KYJIbTYphI U
(dbopMUpOBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPHUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHue NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEUIINX MaTEMaTHUYECKUX MOJENAX, MO3BOJIIOIIMX ONUCHIBATH U H3y4aTh
pasHbI€ ABJICHUS OKPYXKAIOIIEr0 MUPa, 3HAHNE MOHATUIHOIO anmnapara o pasueny
«CtepeoMeTpus» yueOHOr0 Kypca reOMETpHH;

(dopMupoBaHME  YMEHMS  BIQJE€Th  OCHOBHBIMU  TIOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypax M HMX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
bopMynT U yMeHHE UX NPUMEHATb, YMEHHUS JOKa3bIBaTb TEOPEMbl M HaXOIUTh
HECTaHJapTHBIE CIIOCOOBI PELICHNUS 33/1a4;

(opMHUpOBaHUE YMEHHMs pPAaClO3HABATH HA YEPTEXKaX, MOACISIX U B pPEAIbHOM
MUpPE MHOTOIPDaHHHKM M TeEJla BpPAILIECHUs, KOHCTPYMPOBATh TI'€OMETPUUYECKUE
MOJEIIN;

(dbopMHUpOBaHME TOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTUYECKOI'O0 IMOCTPOEHUS
MaTeMaTUYeCKUX Teopuil, (HOpMHUpPOBAHHE MOHUMAHUS POJIM AKCUOMATUKH IPU
IIPOBEICHUU PACCYKICHUM;

dbopMupoBaHue yMEHHUS BIIaJeTh METOJAaMH JI0OKa3aTElIbCTB W AJITOPUTMOB
pelIeHUs, YMEHHUSI WX MPUMEHSATh, MPOBOJIUTH JOKA3aTeNIbHbIE PACCYKIEHUS B
XOJI€ PELIECHUs CTEPEOMETPUYECKUX 33]1a4 U 337a4 C MPAKTUYECKUM COJIEP)KAHHUEM,



dbopMUpoBaHUE TPEACTABICHUS O HEOOXOIUMOCTH  JIOKA3aTelbCTB  MpHU
000CHOBaHMHU MaTEMaTHUYECKUX YTBEPKICHUI U POJIM aKCHOMATHKU B IIPOBEJCHUU
JIeTYKTUBHBIX PACCYKICHHUI;

pa3sBUTHE M COBEPLUICHCTBOBAHME HWHTEIUICKTYaJIbHBIX M  TBOPUYECKHX
crocoOHOCTe 00yJaromuxcs, Mo3HaBaTEILHOW aKTUBHOCTH, MCCIIEIO0BATEIbCKUX
YMEHUHN, KPUTUYHOCTH MBIIIJICHUSI, UHTEpECa K U3YUYEHHUIO0 FEOMETPHH;

¢dbopmupoBanue (YHKIMOHAIBHON TI'PaMOTHOCTH, PEJIEBAHTHOM T'€OMETPHUHU:
YMEHHSI PACIIO3HABATh TMPOSBJICHUS TE€OMETPUUECKUX TMOHSATHUH, OOBEKTOB H
3aKOHOMEPHOCTEN B peajbHBIX KU3HEHHBIX CUTYaIUSX U MPU U3YyYECHUH IPYTUX
y4e€OHBIX TIPEAMETOB, MPOSBICHUS 3aBUCUMOCTE U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYAlMi, WCCIEIOBAaHUS MOCTPOEHHBIX MOJENEH,
MHTEPIIPETALMN OTyYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COZIEPKATENbHBIMU JIMHUSIMU yuyeOHOro Kypca «I'eomerpus» B
10-11 «xmaccax sBusttoTcs:  «lIpsMble W TJIOCKOCTH B MPOCTPAHCTBEM,
«MHuororpannukn», «Tema  BpamieHus», «BekToppl W KOOpPIHUHATHI B
MIPOCTPAHCTBEY, «JBIIKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
HNOHATHUSMMY», PEIEBAaHTHBIMU T€OMETPUM Ha YIIyOJIEHHOM YpPOBHE OOyueHHUS B
10-11 xmaccax, OTHOCUTCS KO BCEM COJEpPKATEIbHBIM JTMHHUAM y4eOHOTO Kypca, a
(GopMUpOBaHUE  JIOTMUECKUX YMEHMH  paclpelensercs He TOJbKO IO
COJIEpPKaTeNIbHBIM JIMHUAM, HO U 10 TojgaM oOyueHus. ConepikaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHON paboueit
IpOrpamMMbl, pPacHpeleEHHBIM O ToJaM OOY4YeHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAILHBIM BOIpPOCaM 00yYaroluecs
oOpamjaiuch HEOJHOKPAaTHO. OTO TMO3BOJSIET OPraHU30BaTh  OBJIAJICHHE
reOMETPUUYECKUMHU MOHATUAMH ¥ HaBBIKAMU IMOCJIEOBATENIBHO U MOCTYIATEIBHO, C
cOOJIIO/IeHNEM TIPUHIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CHUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00YUYaIOLUXCs, PaCIIUpss U yriayousis
e€, 00pasyst MPOYHbIE MHOXKECTBEHHBIE CBSI3U.

[lepexon K M3y4EHUIO TE€OMETPHUH HA YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3natb  ycnoBusi s auddepeHuuanuu  00y4eHUs, IMOCTPOEHUs
WHJVMBUIYAJIbHBIX ~ 00pa3oBaTEeNbHBIX MporpamMMm, OOECNeYUuTh YriyOJEHHOE
M3y4YEHUE T€OMETPHUH KaK COCTaBJISIONIEH yueOHOro npeamera «MareMaTukay;

HOJTOTOBUTHh OOYYarOIMXCS K MPOJODKEHUIO M3YYEHHUS] MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiedt mnpodeccuun, obecnednBas MPEEeMCTBEHHOCTh MEXKIY
o01uM U rpoeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenune yuyeOHOro kypca «l'eomeTpusi» Ha YriyOJEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 gaca (3 gaca B Heneno), B 11 kmacce — 102
yaca (3 Jaca B HEZeN).



COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npoctpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOECHUHU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacrosokeHue IpsAMBIX B IIPOCTPAHCTBE: INEPECEKAIOIIUECH,
NapaJuleIbHbIE M CKpEIIMBarOmMecs mpsMble. [Ipu3HaKW CKpEIMBAIOIIMXCA
npsAMbIX. [lapamienbHOCTh NPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MapAJLIIEIbHbIE
IPSIMBIE B POCTPAHCTBE, MAPAIIEIIbHOCTD TPEX MPAMBIX, NaPAJLIEIbHOCTD MPAMO
n 1IockocTd. [lapamiensHoe M LEHTpaJIbHOE MPOEKTUPOBAHHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOWCTBa MapajjIeNbHOTO MpOoeKTUpoBaHus. IM300paxkeHnue
buryp B mapayiienbHON MPOEKIUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMU, YTOJ
MEXKy IPAMBIMHU B IIpocTpaHcTBE. [lapaienbHOCTh IIOCKOCTEN: MapajulesbHbIE
IJIOCKOCTH, CBOMCTBA rapaaieabHbIX IJIOCKOCTEMN. [Ipocrenue
MPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, Mapauielenunes,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYJIAPHOCTD MPAMOM U IUIOCKOCTH: MEPIEHAUKYIISPHBIC MPSAMBIE B
IIPOCTPAHCTBE, IMpPSAMbBIE MApPAUICIbHBIE W NEPNEHAUKYJSIPHBIE K IIJIOCKOCTH,
IPU3HAK MEPIEHAUKYJISAPHOCTA IPSIMOM M INIOCKOCTH, TeOpemMa O MpsAMOU
NEPIEHNKYIIIPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 7O  TUIOCKOCTH,  MpoeKuus  (Urypbl Ha  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IUIOCKOCTEM: MPU3HAK  MNEPIEHAUKYJISAPHOCTH  JABYX
IockocTer. TeopeMa 0 TpEX MEePIEeHAUKYIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXIY MNPSAMOM M IUIOCKOCTBIO, IBYIPAHHBIN
YIOJI, TMHENHBIM YroJl JIBYTPAHHOrO yrila. TpEXrpaHHbIA U MHOTOI'PAaHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpasHHoro yria. CBoOICTBa IUIOCKHX U
JNBYIPaHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCMHYCOB W CHUHYCOB ISl
TPEXTPAHHOIO yIJja.

MHoOrorpaHHuKHu

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



IPAaBWIbHAS NUPAMHUAA, NPAaBHIbHAs TPEYrojibHAs NUPAMHAA W IPABWIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
TOEKAd AP U UKOCAIP.

Bbruncnenre 51€MEHTOB MHOTOTpaHHMKOB: pEOpa, JAWAaroHald, YIJbl
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTH MPSMOM MPHU3MBI,
IIONIab OCHOBaHUM, TeopeMa O OOKOBOW TOBEPXHOCTH MPSIMOM MPU3MBIL.
[Inomanes OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOW MHpPaMUIbI,
TeopeEMa O oA YCEUEHHON ITUPAMUIBI.

CuMmmeTpuss B NPOCTPAHCTBE. ODJEMEHTBl CHUMMETPUHM  MPAaBUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B NPaBUJIBHOM MHOTOIPAHHUKE: CHMMETPHUS
MapajuIeNICIIANENd, CUMMETPHsI IIPAaBUJIBHBIX IPU3M, CHMMETPHUS IPABUIBHOU
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. [[€UCTBUS C BEKTOPAMMU: CIIOKEHUE
U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBolicTBa clnoKeHus BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
IlonATHEe KOMIUIAaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
IIpaBuio mnapamienenunena. TeopemMa O pPas3loOKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOpaM. IIpsMoyrosmpHass  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunarsl Bektopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTON MexIy Bekropamu. CKalgpHOE NPOU3BEIECHUE
BEKTOPOB.

11 KVIACC

Tena Bpainenust

[ToHsTHA: UMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCT,
chepuyeckas TOBEPXHOCThb, OOpa3yronue TmoBepxHOocTel. Tema BpameHus:
MATUHAP, KOHYC, YCEUE€HHBIH KOHYC, cdepa, map. BzanMmHOe pacmosiokeHue
cheppl M TUJIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o0pakenue Temn
BpallleHus1 Ha TIockocTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl u
niapa.

O6bEM. OcHoBHBIE cBoOWcTBAa 00bEMOB Ten. Teopema 00 o0BEME
NpSMOYTOJIBHOTO Tapajuiesienunena U ciaeAcTBus u3 He€. OOBEM mpsMoOd U
HAKJIOHHOW TPU3MBI, IIWIMHJIPA, TUPaMHUIbl U KoHyca. OO0BEM Iapa U IMIapoBOTO
CErMEHTA.

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



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

[Inonaas MOBEPXHOCTH LWIMHAPA, KOHYyCa, IIIOMIAAb cPepbl U €€ yacTe.
[lonobue B mnpocTtpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAAECH MMOBEPXHOCTEH
nonoousix ¢Guryp. IlpeodpasoBanue momoOus, romoteTus. Pemienue 3agauy Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHUECKUX METO/OB.

[TocTpoeHue ceueHnii MHOIOIPaHHHUKOB U TE€JI BPAICHUS: CEYEHUs LIMJIMHIpA
(mapanyienbHO W TEPHEHIUKYJISPHO OCH), CEUYEeHHMs KOHyca (MapajuieibHbIe
OCHOBAHMIO U ITPOXOSLINE YEpe3 BEPILIMHY), CEUEHMS 11apa, METOABI TOCTPOEHUS
CEUEHMII: METOJ CJIEeJI0OB, METO/I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEpPEeHoca
CEKYILIEHN TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Omnepanuu Hajg BeKTopamHu. BekTopHoe
YMHOXEHUE BEKTOpoB. (CBOICTBa BEKTOPHOro yMHOXeHuA. lIpsMoyronbHas
cucreMa KoopauHat B npoctpancTtBe. KoopauHatel BekTopa. Pa3noxkeHnne BekTopa
no Oaszucy. KoopAMHaTHO-BEKTOPHBIA METOJl MNpPH PEHIEHUH TIE€OMETPUYECKHUX
3a/1a4.

JIBUKeHUS] B IPOCTPAHCTBE

JBrxenusi mpoctpanctBa. OtoOpaxeHus. [[BUKeHUST U paBEHCTBO (UTYP.
OOmue cBoiicTBa JBWKEHUH. BuIbl JBHMXKEHUM: TMapauieIbHBIA IepeHOC,
LHEHTpaJbHAsl CUMMETPHS, 3€pKaJbHAs CHUMMETpPHUs, MOBOPOT BOKPYr MPSIMOIL.
[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 (PYHKIIMOHMPOBAHUSA Pa3IMYHbIX CTPYKTYp, SIBJICHH,
MpOLIEYp TPaXITAaHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICIICTBOBATh C COLUHMAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4eCcKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKOMN TPaKJaHCKOW MIEHTUYHOCTU, 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 BOCIIUTAHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOrO MOBEIEHHUS, CBSI3aHHOIO C MPaKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKh U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JUYHOIO BKJIJa B TOCTPOCHUE YCTOMYMBOIO OyIyIIEro;

4) acTeTn4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOUYAs ACTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajau, PEeLIECHUH, pacCyXICHH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puznueckoe BocnuTaHME:

C(OPMUPOBAHHOCTb YMEHHSI TMPUMEHATH MaTeMaTUYeCKue 3HAHUS B
MHTEpEecax 3J0POBOro U 6€30IacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE NHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTIbIXa, peryisapHas (u3nueckas aKTUBHOCTD), (PU3MUECKOE COBEPILICHCTBOBAHHE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYydY, OCO3HAaHWE LIEHHOCTU TPYOOJIIO0OUs, HHTEpEC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ MPHIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,
FOTOBHOCTH M CIHOCOOHOCTH K  MAareMaTHU4ecKOMY  OOpa3oBaHUI0 U



caM0o0o0pa3oBaHUIO Ha TMPOTSHKEHWHU BCEH KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMAaTUYECKON HAINpaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYphl, TIOHUMaHHE BIIHUSHUS
COLIMATbHO-2KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpelbl, OCO3HAHME TII00aIbHOTO XapaKTepa dKOJIOTHYSCKUX PoOIeM, OpUEHTAIIHS
HAa TPUMCHCHHE MaTEMAaTHYECKUX 3HAHMU JJI1 pEHICHUsS 3aJad B 00JacTH
OKpY>KaloIel Cpelibl, IUIAHUPOBAHWE IIOCTYMKOB W OIICHKM WX BO3MOXHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIIECTBEHHOM  TMPAKTUKH, IMOHUMaHUWE
MaTeMaTU4YeCKOM HayKu Kak cdepbl 4eJOBEUECKOH JESITEIbHOCTH, ATaloB €€
pa3BUTUS W 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMNHM, OBJIAJICHUE SI3BIKOM
MAaTE€MaTUKH W MaTeMaTUYE€CKOM KYJIbTYpPOM KaK CpEICTBOM IIO3HAHHUS MHUPA,
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 CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBaHMsI /1711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUU ITPOBOJAMMOTO aHAIN3a;

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

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMECHUSX W YTBEP)KICHUSX, MpEAJiaraTh KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUH;

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

MIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIE ¥ OT MPOTUBHOIO), BHICTPANBATh apryMEHTAIMI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BHIBO/IBI;

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

Ba3oBrble ucciienoBaresbCcKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO TMMO3HIINIO0, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATh OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BbIJBUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

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

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUIOB U
¢dbopM TpencTaBieHus;

CTPYKTYpUpOBaTh MH(MOpMAIIUIO, MPEACTaBIATh €€ B paziMuHbIX (opmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

Oo0menue:

BOCIIPUHHUMATh U (POPMYJIMPOBATh CYKJICHHUSI B COOTBETCTBHH C YCIIOBUSIMH U
HEeNAMH OOILEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHS B
YCTHBIX W TMHCHMCHHBIX TEKCTax, JaBaTh IOSCHEHUS IO XOAY PEIICHHS 3aJ1ayH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B X0/ OOCYXKIEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYXKIaeMOMl 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
nayajora, OOHapy)KHBaTh pPa3IMYMEe W CXOACTBO IO3MIIMH, 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
TIpe3CHTAIIN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



COCTaBJISAThH IIJIaH, aITOPUTM pELICHUs 33[auM, BEIOUpaTh CIIOCOO pelieHus ¢
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C Y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJQJIETh ~ HABbIKAMHM  TO3HABAaTEJIbHOM  pediexkcuu Kak  OCO3HaHHUS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4U;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTbH IPU PELICHUU 3a]1ayH,
BHOCHUTH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBUIM, OOBSICHIATH MPUINHBI
JOCTHKEHMSI WJIM HEAOCTHXKEHUSI PE3YJIbTaTOB EATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIMBHIYyaJIbHOU
pabOThl MpW peleHMH YYEeOHBIX 3ajlay, NOPUHUMATh LeJlb COBMECTHOM
NESITEIbHOCTH, TUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh TMpoOLECC W Pe3ynbTaT palOoTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

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

INPEAMETHBIE PE3YJIbTATBI

K xonity 10 kiaacca oOydaronuics HayuYnuTCs:

e CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TOHSATHUSMH CTEPECOMETPUU TIPHU
pEIIeHNUH 33/1a4 U MPOBEICHUHN MAaTEeMAaTHUYECKUX PacCyX ACHU;

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

e KJacCU(UIIMPOBATh B3aMMHOE PACIOJI0KEHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

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

e CBOOOJIHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamMua, MpsSMOYTOJIbHBIN MapalieNienune, Kyo);

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

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

e BBITIOJIHATH napajuieJIbHOE, LEHTPaIbHOE u OpPTOr OHAJIBHOE
MPOCKTUPOBAaHUE (PUTYp HA MIOCKOCTh, BBIMOJIHATH M300paxkeHus: Guryp
Ha MJIOCKOCTH;

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

e BBIYUCIATH IUIOHIAJAM  TMOBEPXHOCTEW  MHOIOTPAaHHUKOB  (Ipu3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEN C MPUMEHEHUEM (HOPMYI;

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

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

e BBITIOJIHATH JICUCTBHS HAJl BEKTOPAMU;

e pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTeMaTHYECKUX OTHOILIEHHH U
HaxO0XJICHHE TEOMETPHUYECKUX BEJIMYHMH, MPUMEHSSI HU3BECTHBIE METOJIbI
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 W3BJIEKATh, MNPEOOPa30BHIBATh M WHTEPIPETUPOBATH HHGOPMAIHIO 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 MaTeMaTU4YecKh  Cc(hOpMYIMpPOBAHHOU
npo0JIeMbl, MOJIEIUPOBATh pEAIbHBIE CUTYAllMM Ha S3bIKE TE€OMETPUH,
HCCIIEI0BAaTh ITOCTPOEHHBIE MOJEIH C MCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEOpeM, ammapara anreOpbl, peliaTh NPAKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUUECKUX BEJINYNH,;

e UMETh MPEJCTABJICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHSI T'EOMETPUU Kak
COCTaBHOM 4acTH ()yHIaMEHTA Pa3BUTHSI TEXHOJIOTHH.

K konmy 11 kiacca odyvaromuiics HayqYuTCs:



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

OIEepPUPOBATH MOHATUSMHU, CBI3AHHBIMU C T€JIAMU BPAILCHUS: LIUITUHIPOM,
KOHYCOM, chepoil U 1mapom;

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

KJIacCCU(PUIIMPOBATH B3aMMHOE PACTIONOKEHHE C(HEephl U TUIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOI'PAHHHKOB W TEJ BpAICHUS,
00BEMBI M TUIOIIAIN TMOBEPXHOCTEH MHOTOTPAaHHUKOB W TEN BpalleHUs,
Tr€OMETPUIECKUX TEJl C MPUMEHEHHEM (HOpMYT;

CBOOOJHO ONMEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C KOMOWHAIMSIMHU TEIN
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
OIMCAaHHBIA OKOJIO cdepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUIH TEJIO
BpalllCHMUS;

BBIUUCIISITH COOTHOIICHHSI MEXTy TLIOIIASIMU MTOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TEI;

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

U3BJIIEKaTh, WHTEPIPETUPOBATh M TMPEOOPa30BBIBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, MpenCTaBICHHYIO Ha
yepTexax U PUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT;
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, CBSI3AHHBIMA C JBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUMN;

BBITIONTHATHh HW300paXCHHWS MHOTOTPAaHHUKOB W TeJI BpAIICHHS TIPH
MapaajieIbHOM  TEPEHOCE, LEHTPATbHOM CHMMETPHUM, 3€PKATBbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHusl MOJ00uS;
CTPOUTH CEYEHHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUCHUS IUIUHIPA
(mapaymiensHO M MEePHEHIUKYISIPHO OCH), CEYeHHS KOHYyca (TapaiyiesibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCTIONIb30BaTh METOJBI TIOCTPOSHUS CEUYCHM: METOJ| CJIEeI0B, METO]
BHYTPEHHETO MPOESKTUPOBAHUS, METOJ] IIEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

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

pemare 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHUH H
HAaXO0XKJICHUE T€OMETPUYECKUX BEIUYUH;

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

IIPUMEHATh  IIOJIY4YEHHbIE  3HAHUS HA  IPAKTUKE:  CPaBHUBATD,
aHAJIM3UPOBATh U OLEHUBATh PEANBHBIE CUTYAI[UHU, IPUMEHATh N3YUEHHBIE
IIOHATHSI, TEOPEMBI, CBOMCTBA B  IIPOLIECCE IIOMCKA  PELICHMS
MaTeMaTH4eCKl  CPOPMYIMPOBAHHOW  MpOOJEMbI,  MOJAEIUPOBATH
peajbHbIC CUTYallUM Ha S3bIKE T'€OMETPUHU, UCCIEI0BATH [OCTPOCHHBIE
MOJENM C UCIIOJB30BAHUEM TE€OMETPUYECKUX TIOHATUHA U TEOpEM,
anmapara aiareOppl, pelarh MNPaKTHUYECKUE 3aJadyM, CBSI3aHHBIE C
HAaXO0KJICHHNEM T'€OMETPUUECKUX BEIUYNH;

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



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n MporpamMmsbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypent
1 BBeznenue B crepeoMeTpHIo 5 0
) B3auMHoe pacrnosoxeHue NpsMbIx B 10 1
IIPOCTPAHCTBE
3 [TapannensHOCTh NPSIMBIX U IJIOCKOCTEN B 14 1
IPOCTPaHCTBE
4 HepneHnmfynﬂpHocn) TPSIMBIX U 93 1
IJIOCKOCTEN B IPOCTPAHCTBE
VYTl ¥ paccTosTHUS 3
MHororpaHHuKH 12
BekTopsl B ipocTpaHCcTBE 11 1
3 [ToBTOpEHUE, 0600IIEHNE ¥ CHCTEMATH3AIUS 24 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 6 0




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie | IlpakTnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 AHanuTu4eckas reoMeTpus 17 2
5 [ToBTOpeHue, 00600IICHNE U 13 1
cUCTEeMaTH3alus 3HaHUI
3 Tena BpameHus 18
O06béM MHOrOrpaHHHMKA 20
o 6nE
5 JIOUIa/Id IOBEPXHOCTH U 00BEMBI 13 1
KPYTJIBIX T
6 JIBM>KEeHUS 4 0
7 [ToBTOpeHue, 0606meHI/UIe u 17 )
CHCTEeMaTU3alus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 9 0




IToypounoe mianupoBanue 10 kiacc

Komu Hudpos
bIC
J\jg Tema ypoka HCCTB | JMara Lpimae obpazoBa
n/n 0 HaHHC | e npHbIe
4acoB pecypesr
Paznen 1. BBeienue B crepeoMeTpuIo. S
1 | Tlpeamer crepeomerpun. [TOHATHS CTEpEOMETPHH: TOYKA, 1
npsiMast, IJI0CKOCTh, TPOCTPAHCTRO.
2 | AKCHOMBI CTEpEOMETPHUH. 1
3 HexoTopsie cnencTBUs U3 aKCHOM. 1
4 | PemieHue 3a7a4 Ha IPEMEHEHUE aKCUOM CTEPEOMETPHH M UX 1
CIIC/ICTBUH.
5 O06o0maronmii ypok 1mo TeMe « AKCHOMBI CTEPEOMETPHHU U X 1
CJICJICTBUSD).
Pa3znen 2. B3aumHoe pacrnosioskeHue NpsiMbIX B 10
NPOCTPAHCTBE.
6 | [apamrensHBle IPSMBIE B IIPOCTPAHCTBE. 1
7 | [MapamiensHble IpsMBIE B IpOCTpaHcTBe. [lapaiiensHoCTh 1
TpeX MPSIMbIX.
8 | [apawtenbHOCTB MPSMOI U MIIOCKOCTH 1
9 O606mmaromuit ypok mo teme «llapamreapHOCTh IpsaMoid 1 1
TJIOCKOCTHY.
10 | CkpemmBaronecs IpsMbIe.
11 | CkpemmBaromuecs mnpsiMble.
12 | Vsl ¢ coHANpaBICHHBIMU CTOPOHAMH. YTOJI MEXIY
MPSIMBIMU.
13 | O6ob6maronmii ypok no teme «CKpemBaronmecs 1

MIpsAMBIC. Ve MCKAY NPAMBIMHAY.




14 | OGoOmaroHii ypok o TeMamM « AKCHOMBI CTepeo- 1
MeTpumny, «llapayienbHOCTh NPSIMON U IIIIOCKOCTIY.

15 | KP Ne 1 «Axcuombl crepeomerpuu. [lapanneabHocTs 1
NMPAMOH U IMJIOCKOCTH.
Pasnen 3. I1apajie1bHOCTH NPSAMBIX M ILIOCKOCTEH B 14
MPOCTPAHCTBE

16 | IMapamnensHble mockocTu. [Ipu3HaK mapamieTbHOCTH IBYX 1
IJIOCKOCTEH.

17 | CpoiicTBa mapauieabHBIX IJIOCKOCTEH. 1

18 | Terpasmp. 1

19 | IMapannenenumesn. 1

20 | 3amaum Ha MOCTpPOGHHE CeUEHHH Ky0a , TPU3MBI, 1
nupamMubl. Meroa ciieoB.

21 | 3agauu Ha MOCTPOCHUE CEUCHUN KyOa , IIPU3MBI, 1
nupamMuibl. MeToj ciies1oB.

22 | 3agauyu Ha IOCTPOEHUE CeueHUl Ky0a , TPU3MBI, 1
nupamMujibl. MeTos clie/1oB.

23 | 3amaum Ha IOCTPOCHUE CeUCHUN KyDa , TPU3MBI, 1
nupamMuibl. Metoj ciiesoB.

24 | 3amaum Ha IOCTPOCHUE CeUCHUN KyDa , TPU3MBI, 1
nupamuasl. Meron ciienos.

25 | 3ajgauu Ha MOCTPOCHUE CEUCHUH KyOa , TPU3MBI, 1
nupamuasl. Meron ciienos.

26 | O6obmarommii ypok mo Teme «llapamienbHOCTh MpsIMBbIX 1
Y TIJIOCKO CTEW.

27 | TlocTpoeHue cedeHusl, MPOXOISILIEro Yepe3 JaHHYIO 1
IPSMYIO Ha YEPTEXKE U MapajuIeIbHOTO IPYrou NpsMOH.
Pacuér oTHOIIEHUI

28 | INapamtensHas MPOEKIHUS, TPUMEHEHHUE TS TOCTPOCHUS 1
cedeHnit ky0a u napasenenunena. CoiicTBa
napajuiesienunesia u Ipu3Msl

29 | KP Ne2 «ITapaiieibHOCTh MPSIMBIX U MJI0CKOCTE» 1
Paznen 4. [lepneHIMKY/ISIPHOCTD NPSIMBIX H IUIOCKOCTEi B 23

MPOCTPAHCTBE




30 | IlepnenaukynasipHbIe MpsIMbIE B IpocTpancTie. [lapan- 1
JIEIbHBIE IPSIMbIE, TIEPIIEH IUKYIISAPHBIE K IIJIOCKOCTH.

31 | [Ipu3HaK mepreHIuKyIIPHOCTH MPSMOM M III0CKOCTH 1

33 | Teopema o mnockocTH, M neprneHanKyIspHOil IpsMOii. 1
Teopema o mpsiMOH, MEPIEHIUKYISIPHON MIIOCKOCTH.

34 | IlepnieHMKYASPHOCTH MPSIMOM U TIOCKOCTH. 1

35 | PaccrosiHHE OT TOYKH JI0 TIOCKOCTH. 1

36 | Teopema o Tpex MepHeHINKYIAPAX. 1

37 | Teopema o Tpex MepIeHAUKYISpaX. 1

38 | Yrom mexay npsiMol U TUIOCKOCTBIO. 1

39 | Vrom MexIy npsIMOi ¥ TIIOCKOCTHIO. 1

40 | JIByrpaHHbIA yrom. 1

41 | IlepneHMKYISPHOCTH IIIOCKOCTEH. 1

42 | IlpssmoyronbHBIN Mapajuienenumnes. TpexrpaHHblil yrom. 1
MHOrorpaHHslil yroiu.

43 | TpéxrpaHHbI{ yroJi, HEpaBEHCTBA ISl TPEXTPAHHBIX 1
yrioB. Teopema [Iudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO YIJIa

44 | DneMeHTHI ChepruIeCKOl TEOMETPUH: TeOIe3NY eCKHE 1
JIMHUM Ha 3emJie

45 | Pemienue 3a1a4 Ha MPSIMOYTOJIbHBIN MapajuICIICITHITE]. 1

46 | CoiicTBa Ky0a M PSIMOYTOJIbHOTO TTapaslIeeuIea 1

47 | BeryucieHue JJIHH OTPE3KOB B KYO€ M IPSIMOYTOJIbHOM 1
napaJsuleJIenunesne

48 | O6o6mraronmii ypok 1o teme «lleprneHauKyIsspHOCTb TPSMBIX 1
1 IJIOCKOCTEH».

49 | OproroHansHOE MPOEKTHPOBAHKE 1

50 | I[MocTpoeHue ceueHuit Kyoa, MPU3MBbI, IIPABUIILHOM 1
MHUPAMHJIbI C TOMOIIBIO OPTOrOHAIBHON MPOEKIIMT

51 | IMoctpoeHue ceueHuii Kyoa, MPU3MbI, TPABUIBHOM 1
MMAPAMUJIBI C TOMOIBK OPTOrOHAJIBHOM MPOEKIIMU

52 | KP Ne 3 «IlepneHIUKY/JISIPHOCTD NPSIMbIX H IJI0CKO- 1

cTei».




Pasnen S. Yoibl u paccrosinust

53 | CummMmeTpus B mpocTpaHcTBe. [IoHsATHE MTPABUIBHOTO 1
MHOTOrpaHHUKa. DJIEMEHTbl CAMMETPUU IIPaBUIIbHBIX
MHOTI'OIPaHHUKOB. Pacyér paccTosIHU OT TOYKH 10
TIJIOCKOCTH

54 | CriocoOB! OMYCTHTH MEPIEHAUKYIISIPBL: CAMMETPHSI, CABUT 1
TOYKH MO NapaJuIeIbHON TPIMOMN

55 | CnBur mo HemapaieabHON NMPsSMON, U3MEHEHHE 1
paccTosTHUAMN
Pa3zies1 6. MHOTOIPAHHHKH. 12

56 | [Tonstue mHOTOrpanHuKa. [Ipu3ma. ['eomerpudeckoe Teo. 1
Teopema Ditnepa.

57 | Tlpu3sma. [Tnomaas MOBEPXHOCTH MPH3MBIL 1

58 | Ilpusma. HakioHnHas pusMma. 1

59 | Pemenue 3ama4 mo teme «lIpu3may. 1

60 | [Mupamuna. 1

61 | IIpaBuibHAsI IHpaMHA. 1

62 | [1nomaap MOBEPXHOCTH NPABHIHLHON MTUPAMUJIBI. 1

63 | Ycedennas mupamua. 1

64 | Perenue 3amau o reme «I[Tupamumgay. 1

65 | Perenue 3amau o reme «ITupamugay. 1

66 | O6oOmatomuii ypok 10 TeMe « MHOTOIpaHHUKI. 1

67 | KPNe 4 «K MHOTOTpaHHUKHY. 1
Paznen 7. Bekropnl . 1

68 | [NonsiTHE BeKTOpa HA MJIOCKOCTH M B IPOCTPAHCTBE. 1

69 | Cymma BEeKTOpOB, pa3HOCTb BEKTOpOB. [IpaBuiio
napasuiesenuIesa.

70 | YMHOXEHHE BEKTOpa Ha YKcIio. PasnoxeHne BEKTopa Mo 1
0a3ucy TpeX BEKTOPOB, HE JISIKAIIUX B OJHOM IIOCKOCTH.

71 | CkansgpHoe MPOM3BEICHHE. 1

72 | Belaucnenye yria Mesky BEKTOPaMH B TPOCTPAHCTBE. 1

73 1

HpOCTGﬁHIHG 3aJa4ur C BEKTOpaMu.




74 | TIpocTeiiue 3a/1a4i ¢ BEKTOPAMH. 1
73 | TIpocTeiimme 3a1a494 ¢ BEKTOPaMHU. 1
76 | IlpocTeiimme 3a1a4u ¢ BEKTOPAMH. 1
77 | TlpocTeiiue 3a/1a41 C BEKTOPAMH. 1
78 | KP Ne5 «BeKTOpPBI B POCTPAHCTBEY. 1

Paznen 8. IloBropenue, 0000111eHME U CHCTEMATH3ALUS 24

3HAHMH
79 | O00O6IIEHNEe U CHCTEMATH3AIMS 3HAHNI 1
80 | O6oOIIEHNE U ccTEMAaTH3aIMs] 3HAHHIH 1
81 | O6oOIIEeHNE ¥ CHCTEMATU3AIIHS 3HAHMIA 1
82 | O6o0O6IIeHNE M CHCTEMAaTH3aIHsT 3HAHUIH 1
83 | O06o0O0IIeH e M cHCTEMAaTH3aI[Hs] 3SHAHUIH 1
84 | O6oO0IIeHNE M CHCTEMAaTH3AI[Hs] 3HAHUIH 1
85 | O6o00IEeHNEe M crCTEMAaTH3aIMs] 3SHAHHUI 1
86 | O0oOIIeHNEe B cCTeMAaTH3aIUsl 3HAHHIH 1
87 | O0oOIIEHNE ¥ CHCTEMAaTH3aLMsI 3HAHUI 1
88 | O06oOIIeH e B ccTeMaTH3aIUsl 3SHAHHH 1
89 | O6oO6IIeHNEe B ccTeMaTH3aIUsl 3SHAHHIH 1
90 | OOoO6IIEeHNE U CHCTEMAaTH3aIl|s 3HAHUIH 1
91 | OOoO6IIEHNE U CHCTEMATH3AIIHMST 3HAHMHA 1
92 | O0o0O6IIIEHNE U CHCTEMATH3AIIMST 3HAHMHA 1
93 | O0oO6IIeHNE U CHCTEMATHU3AIHs 3HAHUI 1
94 | O060O6IIEHNEe U CUCTEMATH3AIIMS 3HAHNI 1
95 | O0oO6IIeHNE U CHCTEMATHU3AIHs 3HAHUI 1
96 | OOoOGIIeHNEe U CHCTEMATHU3AIIHS 3HAHUI 1
97 | O0oO6IIeHNEe U CHCTEMATHU3AIHs 3HAHUI 1
98 | O0O0O6IIEeHNEe U CHCTEMATH3AIMS 3HAHUI 1
99 | I'onoBas KP 1
100 | O6oOIIEH e U CHUCTEMAaTH3aIis 3HAHUI 1
101 | O6oOmIEeHrEe U cHUCTEMAaTH3aIMs 3HAHHI 1
102 | O6oO0IIEHHE U CUCTEMAaTH3aIMs 3HAHHI 1




‘I/ITOFO ‘ 102 ‘




IToypouHnoe miianupoBanue 11 kiace

Komm Hudpos
N ble
/9 Tema ypoka HCCTB | Tara Ilprme obpazoBa
i 0 HaHHC | e npHpIe
1acos pecypehl
Pa3gen 1. AnajnuTu4yeckasi reoMeTpusl. 17
1 | IIpsmoyronbpHas cucTeMa KOOpUHAT B IPOCTPAHCTBE. 1
2 | Koopaunatsl BekTOpa. 1
3 | Koopaunats! BekTopa. 1
4 | CBs13p MEXKIY KOOPAWHATAMH BEKTOPOB M KOOPAMHATAMHU 1
TOYEK.
5 | llpocTeiimme 3a1a4n B KOOpUHATAX. 1
IIpocrelimme 3aqaun B KOOPAUHATAX. 1
6 | Yrom mexay Bekropamu. CKaJsipHOE TPOM3BEACHHE BEKTOPOB. 1
7 | KPMO 1
8 | YpaBHeHue npsaMoii, MpoXoasIiel 4epe3 JBe TOUKH. 1
9 | YpaBHeHHE TUIOCKOCTH, HOPMAJb. 1
10 | YpaBHeHHE IIJIOCKOCTH, HOPMAJTb. 1
11 | BekropHoe npousBeneHue. 1
12 | JIuneiiHble HepaBeHCTBA, IMHEHHOE MTPOrPaMMHUPOBAHUE. 1
13 | AHanmuTHYeCKHE pacueThl yria MeXIy MPSIMBIMHU B 1
MHOTOTPaHHUKAX.
14 | AHanuTHYeCKHE pacUeThl YTiia MEXKIY MPSIMBIMA B 1
MHOTOTpaHHHUKaX.
15 | HaxoxnmeHnre pacCTOSIHUS OT TOYKH JIO ITNIOCKOCTH B 1

MHOT'OI'paHHHUKax.




16 | HaxoxmeHue pacCTOSHUS OT TOYKH JI0 IMIIOCKOCTH B 1
MHOTOTpaHHUKAX.

17 | KP Nel «cAHanuTu4ecKasi reoMeTpus» 1
Pasnen 2. IloBTOpenue, 00001eHHE U CUCTEMATU3AIHS 13
3HAHUIA.

18 | CedeHust MHOTOIPAaHHUKOB. METOJI CIIE/IOB. 1

19 | CeuyeHus MHOTOTpaHHUKOB. METOJ CIIE/IOB. 1

20 | apamienbHbIe IPSIMBIE U TIOCKOCTH: MApAJUICIbHBIE CEUSHUSI. 1

21 | IMapannenbHbIC IPSMBIC U TUIOCKOCTH: YTIIBI MEXKITY 1
CKPEIIMBAIOIIMMHCS MPSIMBIMHU.

22 | llepnienauKynsipHble IPSIMBIE U TNIOCKOCTH: CUMMETPHUS 1
MHOTOTPaHHUKOB, TEOPEMa O TPeX MEPIEHMKYIIPax.

23 | llepnienaukynsipHble IPSIMBIE U TNIOCKOCTH: BBIYUCIICHUE JJTUH 1
B MHOTOI'DaHHHKaX.

24 | IloBTopenue : TIIOMAI MHOTOYT OJbHHUKOB. 1

25 | IloBTOpEHueE : TIOMAAN MHOTOYTOJIbHUKOB. 1

26 | ILmomaay ceyeHUi MHOTOrpaHHUKOB. 1

27 | Ilnomanu ceyeHnit MHOTOTPaHHHUKOB. 1

28 | [Tnomanu ceyeHnit MHOTOTPaHHHUKOB. 1

29 | [Tnomanu ceyeHni i MHOTOTPaHHHUKOB. 1

30 | KP No2 «IloBTOpeHre: MHOTOTPAHHMKH, TJIOMIATH CeYeHU 1
MHOTOTPAHHHKOBY
Pazgen 3. Tesa BpaieHus. 18

31 | [onsarue mummHapa. 1

33 | [Tnomaapr moBepXHOCTH IUIMHAPA. 1

34 | Pemenue 3amaq o teme «Ilonstue mumnaapa. [hnomans 1
MOBEPXHOCTH LIIIMHAPAY.

35 | INoHsaTHe KOHYCA.. 1

36 | [Mnomaapr MOBEPXHOCTH KOHYCA. 1

37 | YceueHHbli KOHYC. 1

38 | Konyc. Pemienue 3anad. 1

39 | Coepa u map. 1




40 | B3ammMHOe pacrioniokeHHe cdepsl u TUIOCKocTH. KacarensHast 1
IUIOCKOCTB K cepe.
41 | IMnomans cdepsl. 1
42 | Pemenue 3ama4 o teme «Cdepay. 1
43 | Pemenne 3anau Ha MHOTOT'PaHHHUKH, IWJIMHP, [Iap U KOHYC. 1
44 | Pewenue 3a/1a4 Ha MHOTOI'PaHHUKH, IUJIMHAD, 1Iap U KOHYC. 1
45 | Pemenne sanau Ha MHOTOTPaHHUKH, IVWJIMHJP, IIap U KOHYC. 1
46 | Pemenne sanau Ha MHOTOTPaHHHKH, IWJIMHJP, Iap U KOHYC.. 1
47 | Pewrenne 3aau Ha MHOTOTPAHHUKH, IATAHAD, AP ¥ KOHYC 1
KOHYC H IIap»
48 | KP Ne 3 «luauHap, KOHYC ¥ mIap». 1
Paznen 4. O6beM MHOTOTPaHHHKA. 20
49 | INonsarue oobema. OOBEM MPSIMOYTOIBEHOTO IMapalIeenuesa. 1
50 | O6BeM npsAMOYTOIBLHOTO MapasuIe/IeTUIIC A, 1
51 | Pemenue 3anau o Teme «OGbeM MPAMOYTOIBHOTO 1
napaJuieIeuIe 1.
52 | O0beM npsMOii TPU3MBIL. 1
53 | OO0beM npsAMOi IPU3MEL. 1
54 | BeraucieHue 00bEMOB TeJI C ITOMOIIBI0 OMPEIEICHHOTO 1
HHTErpaja.
55 | OObeM HAKJIOHHOH MPU3MBI. 1
56 | OO0beM MUpaMUIbI. 1
57 | OObeM NMUpaMHIBI. 1
58 | Pemenue 3a1a4 o TeMe «OGBEM IIHPAMIIBD. 1
39 | Pemenue 3ana4 no reme «O0ObEM IMPAMUIBD). 1
60 | Pemenue 3agau mo teme «OOBEMBI MHOTOTPaHHHKOBY 1
61 | KP MO nepgoe noayroaue 1
62 | Pemenue 3ana4 mo teme «OOBEMBI MHOTOTPAHHUKOBY 1
63 | Pemenue 3amad mo teme « OGBEMBI MHOTOTPAaHHHUKOB) 1
64 | Pemenue 3amad mo teme « OOBEMBI MHOTOTPAaHHUKOB) 1




65 | Pemenue 3anau mo teme «OOBEMBI MHOTOTPAHHUKOBY 1

66 | Pemenue 3anau mo reme «OOBEMBI MHOTOTPAHHIKOB) 1

67 | Pemenue 3amau mo reme « OOBEMBI MHOTOTPAHHHKOB) 1

68 | KP Ned «O0BbeMbl MHOTOrpaHHHKOBY» 1
Pazneu 5. Tlnomany moBepXHOCTH M 00beMbI KPYTJIBIX TeJl. 13

69 | O0ObeM HUIMHIpA. 1

70 | Pemrenue 3amad o reme « O0ObEM MPSIMOI TPA3MBI 1 ITHITHH- 1
Jpay.

71 | O6beM KoHYCa. 1

72 | Pemrenvie 3a1a4 o reme «O0beM KOHYycCay. 1

73 | Penrenvie 3a1a4 Ha HaXOXKJIEHUE OOBEMOB IIUJIMH/IPA U KOHYCa 1

74 | Pemnrenue 3a1ad Ha HaxXOXKACHUE 00BEMOB IIIIMHIPA U KOHYCA 1

75 | O6bem 1mapa. 1

76 | OO0BEeM MIAPOBOTO CErMEHTA, MIAPOBOTO CJIOS U IIAPOBOTO 1
CEeKTOopa.

77 | Ilmomaas cheps

78 | 3amayu Ha COOTHOIICHUS MY ILJIONIA SIMU TOBEPXHOCTEH U 1
00beMaMHu TTOJI00HBIX TEL.

79 | 3amauy Ha COOTHOMICHHUS MEX/TY TIIONIA ISIMI ITOBEPXHOCTEH 1 1
00beMaMH TTOJI00HBIX TEL.

80 | Ypok obobmaroiiero mopropeHus mo reme «O0beMbl Tel 1
BPALICHUSD).

81 | KP Ne S « ILimomaau moBepxXHoOCTH M 00BbeMbI KPYTJIBIX 1
TeJL.
Paznen 6. /Ipu:keHust 4

82 | JIBmxenus nmpocrpancTBa. CBoWCTBA JBHKEHUH 1

83 | Buasl BMKeHMIA: TapaienbHbIH IEpEeHoC, IEHTpalbHAS 1
CHMMETpHs, 3epKaJIbHasi CAMMETPHSI, TOBOPOT BOKPYT IPSIMOH.

84 | IIpeobOpazoBanue moao0us, mpsMas u chepa Ditnepa 1

85 | 'eomeTpuyeckue 3a1a4yu Ha TPUMCHEHUE JIBHIKCHHSI 1
Pasnen 7. IloBTOpenue, 00001eHUe U CHCTEMATHU3AIHS 17
3HAHUI

86 | OboO6maroIee MOBTOPSHUE: TAPAJUICITIBHOCTD MPSMBIX U 1




ILUTOCKOCTEN B POCTPAHCTBE

87 | O0obmarolee MOBTOPEHHE: TAPAIUIEITBHOCTD MPSMBIX | 1
IJIOCKOCTEH B MPOCTPAHCTBE

88 | O6obmarolee MOBTOpEHHE: BEKTOPHI B TPOCTPAHCTBE 1

89 | KP MO. Ilpo6usiii EI'D 1

90 | O6oOmIatomIee MOBTOPEHHE: BEKTOPHI B IPOCTPAHCTBE 1

91 | OGobmaroIee MOBTOPEHUE: MHOTOI'PaHHUKH, TLJIOIIA b 1
MIOBEPXHOCTH U 00bEM

92 | Ob6obmaroiiee MOBTOPEHNE: MHOTOTPAHHHKH, TUIOIIA]Th 1
MTOBEPXHOCTH M 00hEM

93 | Obobmaroiee MOBTOPEHNE: MHOTOTPAHHHKH, TUIOIIA]Th 1
MTOBEPXHOCTH ¥ 00hEM

94 | Ob6obmaromniee MOBTOPEHNE: MHOTOTPAaHHHKH, TUIOIIA b 1
MTOBEPXHOCTH M 00hEM

95 | Obobmaroree MOBTOPEHUE: TeJla BpaIlleHUS, TUIOIIATh 1
MTOBEPXHOCTH U 00bEM

96 | OOoOmaromee MOBTOPEHHUE: TeJla BpaIllCHUS, TUIOIIAIh 1
MTOBEPXHOCTH U 00bEM

97 | O6o0bmIaroIIee MOBTOPEHHE: TEJIA BPAILICHHUS, TUIOIIAIb 1
MTOBEPXHOCTH B 00BEM

98 | Ob6o0bmIatomIee MOBTOPEHHE: TEJIA BPAILICHHUS, TUIOIAb 1
MIOBEPXHOCTH U 00bEM

99 | O6oOmIatoIIee MOBTOPEHHE: HCTOPHUS Pa3BUTHS CTEPEOMETPHI 1
KaK HayKH, €€ pOJib B Pa3BUTHU COBPEMCHHBIX MHXCHCPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ui

100 | O6obmaroniee MOBTOpEHHE: PEIICHUE 3a/1a4d 1

101 | O6Gobmaroriee MOBTOPEHHE: PEIICHUE 3a/1ay. 1

102 | I'onoBas KP 1
Hroro 102
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