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IHHOACHUTEJIBHAS 3AIIMCKA

['eomerpust siBisieTcs: OAHMM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHErO
o0miero oopa3oBaHusl, TaK Kak 00ECIIeYNBAET BO3MOKHOCTh U3YUEHUS TUCLMILIUH
€CTECTBEHHO-HAYYHOM HAIPABICHHOCTH M NPEIMETOB T'YMAaHUTApPHOIO IIMKJIA.
[lockonbKy ~ JIOTUYECKOE  MBILIUIEHHE,  (POPMUPYEMOE  TpU  U3YYEHUU
O00y4JarOMIMMUCS MOHSATUHHBIX OCHOB N'€OMETPHUH, MPH J0KA3ATEIbCTBE TEOPEM U
NOCTPOCHHUH LETIOYKH JIOTUYECKUX YTBEPKIACHUN NPHU PEIICHUU T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUITaTb M OINPOBEPraTh TUIIOTE3bl HEMNOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOr'0 IMKJIA, B YaCTHOCTHU
dusnyeckux 3amad.

Lenb ocBoeHust mporpamMmbl yueOHOro kypca «I'eomerpusi» Ha yriay0néHHOM
YpOBHE — pa3BUTHE WHJMUBHUAYaJIbHBIX CIIOCOOHOCTEH oOOydaroumxcs Mnpu
M3YyYECHUHM TE€OMETPUH, KaK COCTABJISIONICH NMpeaMeTHOU obnactu «MaTtemartuka u
uHdopMaTHKa»  yepe3  OoOecleueHHe  BO3MOXKHOCTH  MPUOOPETEHUS U
WCIIONb30BaHUsl Oosiee TIIyOOKHMX TEOMETPUUYECKWX 3HAHMW U  JICWCTBUH,
CHELM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX JUISl YCIIEIIHOT'O MPO(ECCUOHATBHOIO
00pa30BaHus, CBA3aHHOI'O C HCIIOJIb30BAHUEM MATEMATHKU.

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

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

dbopMupoBaHue NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEUIINX MAaTEMaTUYECKUX MOJENSIX, IMO3BOJISIIOIINX ONUCHIBATH M H3y4daTh
pa3HbIe SIBJICHUS OKPYXKAIOIIEr0 MUpa, 3HAHUE MOHATHIHOIO anmapara o pasaeny
«CtepeoMeTpus» y4eOHOr0 Kypca reOMeTpHH;

dbopmMupoBaHue  yMEHHS ~ BIaJ€Th  OCHOBHBIMH  TOHATHUSMHU O
IPOCTPAHCTBEHHBIX (UIypax U UX OCHOBHBIMU CBOMCTBaMHU, 3HAHUE TEOPEM,
dbopMyn ¥ yMeHHE HMX NPUMEHSTh, YMEHHUS JOKAa3bIBaTh TEOPEMbl M HAXOAMTh
HECTaHJapTHBIE CIIOCOOBI PELICHUS 33/1a4;

dbopMupoBaHUE YMEHHMs paclO3HABATh HA YEPTEkKaxX, MOACISAX U B pPEaIbHOM
MHpPE MHOTOTPAHHMKM M Te€Ja BpAIICHUSA, KOHCTPYHPOBATH TI'E€OMETPUYECKHE
MOJICIIH;

(dbopMupoBaHUE MOHUMAHUS BO3MOXHOCTHM aKCHOMATUYECKOTO MOCTPOCHMS
MaTE€MaTUYECKUX TeopuH, (HOPMUPOBAHME MOHUMAHUS POJU AKCMOMATHKU MPHU
IIPOBEJACHUH PACCYXKIACHUM;

(dbopMHUpOBaHUE yYMEHHS BIAJE€Th METOAAMHU J0Ka3aTelIbCTB M AJITOPUTMOB
pELICHHs, YMEHHSI WX NPUMEHSATh, MPOBOJIUTH JOKA3ATEIIbHBIE PACCYKICHUS B
XOJIE€ PELIEHNs CTEPEOMETPUYECKHUX 3a1a4 U 3a/1a4 C PAKTUYECKUM COACPKAHUEM,
dbopMUpoBaHUE TPEACTABICHUS O HEOOXOIMMOCTHM  JIOKA3aTeNbCTB  MpU



000CHOBaHUHM MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCMOMATHUKHU B IMPOBEICHUU
JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHEC W COBEPIICHCTBOBAHWE WHTEIUICKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN O0Y4YarOIIMXCs, MTO3HABATEIbHON aKTUBHOCTHU, HCCIIEI0BATEIbCKUX
YMEHHH, KpUTUHIHOCTH MBIIIICHUS, MHTEpPECca K U3YUCHUIO TEOMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B peaslbHBIX JKU3HEHHBIX CUTYalMAX W NPH W3YUCHUU JPYTHUX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEalbHBIX CHUTYAIlUH, WCCIICIOBAHUS TIOCTPOCHHBIX MOJIEICH,
WHTEPIPETAIIIU TTOIYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COIEpPKATENbHBIMHA JMHUSMH y4eOHOTo Kypca «I'eomerpus» B
10-11 «naccax sBisroTcs: «lIpsiMble U TUIOCKOCTH B MPOCTPAHCTBE,
«Muororpanaukn», «Tema  BpameHus», «BeKToppl M  KOOPAWUHATHI B
POCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHnMe «yMETh OIEPUPOBATH
MOHATUSAMIY, PEJICBAHTHBIMH TEOMETPHH Ha YIIyOJIEHHOM YpOBHE OOYyJYeHHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpKaTeIbHBIM JTUHUSAM Y4eOHOT0 Kypca, a
dbopMupoBaHUE  JIOTHYECKUX YMEHHM  pacHpenenseTcsi He TOJbKO  TI0
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOyuenus. Conepikanre o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOil paboueit
IPOrpaMMBbl, PACTpPEACIEHHBIM IO ToAaM OOYYeHHUS, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIILHBIM BOIIPOCAM 00y4aromuecs
oOpamianuch HEOMHOKPATHO. OTO  TMO3BOJISET OPraHU30BaTh  OBIIAJCHHE
TCOMETPUYCCKUMHU TOHSATHUSIMH ¥ HABBIKAMU TMTOCIICIOBATEILHO U MTOCTYIATEIBHO, C
COOJIIOZIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUSI BKIIIOUATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJarONIUXCs, pacupsis U yriryomusis
e€, 00pa3ys MpOoYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexona kK U3y4eHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISET:

co3matb  ycnoBus i auddepeHnanuu  00y4eHHUs, IMOCTPOCHUS
UHIUBUYaJbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOoJaEHHOE
M3Yy4YCHUE TEOMETPHH KaK COCTABJIAIONIEH yaeOHOTo mpenMera « MareMaTrukay;

MOATOTOBUTHh OOYYAIOIMUXCSA K TPOJAOHKCHUIO H3YUCHUS MATEMAaTHKH C
yué€ToM BbIOOpa Oyaymied npodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXIY
0o01IUM 1 TTpo(pecCHOHAIbHBIM 00pa30BaHUEM.

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



COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npoctpadHcTBO. IloHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacrosokeHue IpsAMBIX B IIPOCTPAHCTBE: INEPECEKAIOIIUECH,
NapaJuleIbHbIE M CKpEIIMBarOmMecs mpsMble. [Ipu3HaKW CKpEIMBAIOIIMXCA
npsAMbIX. [lapajienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MAapAIIIEIbHBIE
IPSIMBIE B IPOCTPAHCTBE, MAPATIEIIBHOCTD TPEX MPSAMBIX, HaPAJLIETIbHOCTD MPAMOM
n 1IockocTd. [lapamiensHoe M LEHTpaJIbHOE MPOEKTUPOBAHHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOWCTBa MapajjIeNbHOTO MpOoeKTUpoBaHus. IM300paxkeHnue
buryp B mapayuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YrOJ
MEXKy IPAMBIMHU B IIpocTpaHcTBE. [lapaienbHOCTh IIOCKOCTEN: MapajulesbHbIE
IJIOCKOCTH, CBOMCTBA rapaaieabHbIX IJIOCKOCTEMN. [Ipocrenue
MPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, Mapauielenunes,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYJIAPHOCTD MPSAMON U IIOCKOCTHU: MEPHEHAUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IMpPSAMbBIE MApPAUICIbHBIE W NEPNEHAUKYJSIPHBIE K IIJIOCKOCTH,
IPU3HAK MEPIEHAUKYJISAPHOCTA IPSIMOM M INIOCKOCTH, TeOpemMa O MpsAMOU
NEPIEHNKYIIIPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM 7O  TUIOCKOCTH,  MpoeKuus  (Urypbl Ha  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IUIOCKOCTEM: MPU3HAK  MNEPIEHAUKYJISAPHOCTH  JABYX
IockocTer. TeopeMa 0 TpEX MEePIEeHAUKYIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXIY MNPSIMOM M IUIOCKOCTBIO, JBYTPAHHBIN
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

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



IPAaBWIbHASL NUPAMHUAA, INPABUIbHAs TPEYrojibHAasg NHUPAaMHUIAa W IPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o0 NpaBUIBHBIX MHOTOTPAHHHUKAX: OKTas3p,
TOEKAd AP U UKOCAIP.

Bbruncnenre 51€MEHTOB MHOTOTpaHHMKOB: pEOpa, JAWAaroHald, YIJbl
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTH MPSMOM MPHU3MBI,
IIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSIMOM TPU3MBIL.
[Inomanes OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOW MHpPaMUIbI,
TeopeEMa O oA YCEUEHHON ITUPAMUIBI.

CuMmmeTpuss B NPOCTPAHCTBE. ODJEMEHTBl CHUMMETPUHM  MPAaBUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B NPaBUJIBHOM MHOTOIPAHHUKE: CHMMETPHUS
MapajuIeICIIANe1a, CUMMETPHSI IPABUJIBHBIX IPU3M, CHMMETPHUS INPABUIBHOU
ITAPAMUJIBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIC, COHAIPABICHHBIE M  IIPOTHUBOIIOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMMU: CIIOKEHUE
U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBolicTBa clnoKeHus BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
[loHATHE KOMIUIAaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamenenunena. TeopemMa O pPas3IOKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOpaM. IIpsMoyrosmpHass  cucremMa  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,
chepuyeckas TOBEPXHOCThb, OOpa3yronue TmoBepxHOocTel. Tema BpameHus:
MATUHAP, KOHYC, YCEUE€HHBIH KOHYC, cdepa, map. BzanMmHOe pacmosiokeHue
cheppl W TUJIOCKOCTH, KacaTelbHas IIJIOCKOCTh K cdepe. M3oOpaxkenuwe Ten
BpallleHus1 Ha TIockocTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl u
niapa.

O6bEM. OcHoBHBIE cBoOWcTBAa 00bEMOB Ten. Teopema 00 o0BEME
NpSMOYTOJIBHOTO Tapajuiesienunena U ciaeAcTBus u3 He€. OOBEM mpsMoOd U
HAKJIOHHOW MPU3MBI, [MIIMHAPA, TUpaMUAbl U KoHyca. OO0BEM I1apa U 11apoBOTO
CErMEHTA.

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



OMKMCAHHOTO OKOJO cdephl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WJIH TEJO
BpallCHUSI.

[Inonaas MOBEPXHOCTH LWIMHAPA, KOHYyCa, IIIOMIAAb cPepbl U €€ yacTe.
[lonobue B mnpocTtpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAAECH MMOBEPXHOCTEH
nonoousix ¢(uryp. IlpeodpasoBanue momoOus, romorerus. Pemienune 3amauy Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHUECKUX METO/OB.

[TocTpoeHue ceueHnii MHOIOIPaHHHUKOB U TE€JI BPAICHUS: CEYEHUs LIMJIMHIpA
(mapanyienbHO W TEPHEHIUKYJISPHO OCH), CEUYEeHHMs KOHyca (MapajuieibHbIe
OCHOBAHMIO U MTPOXOALIME YEPE3 BEPILNHY), CEUEHHS [Iapa, METObI TIOCTPOEHUS
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 YyMHOXeHUsA. lIpamoyronbHas
cucreMa KoopauHat B npoctpancTtBe. KoopauHatel BekTopa. Pa3noxkeHnne BekTopa
no Oaszucy. KoopAMHaTHO-BEKTOPHBIA METOJl MNpPH PEHIEHUH TIE€OMETPUYECKHUX
3a/1a4.

JIBUKeHUS] B IPOCTPAHCTBE

JBrxeHus: mpoctpancTtBa. OtoOpaxkeHus. [IBUKEHUST U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWKCHUH. Buapl JBHKEHUM: TMapauIeNIbHBIA IEPEeHOC,
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:

BBISIBIIAITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMAaTHYECKUX
OOBEKTOB, TOHSITUN, OTHOLICHUM MEXAYy TMOHATUSAMHU, (OPMYJIUPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBAaHMsI /111 0000IIEHHS U CPAaBHEHUSI, KPUTEPUHU TPOBOAMMOTO aHAIIN34;

BOCIIpUHMMATh,  (HOpPMYyIMpoBaTh W  MOPeoOpa3OBBHIBATH  CYXKICHHS:
yYTBEpAUTEIbHBIE U OTPULIATETbHBIC, €IMHUYHBIE, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMECHUSX W YTBEPXKICHUSX, MpEAJiaraTh KPUTCPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

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

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

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

Ba3oBrbie ucciienoBaresibCcKkue 1eiicTBUA:



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

MIPOBOJIUTH CAMOCTOSITEJILHO CILUIAHUPOBAHHBIN HYKCIEPUMEHT, UCCIEIOBAHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOIONEHUsS, WCCICNOBAaHWSA, OIECHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

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

Pabora ¢ undopmanmeii:

BBISBIIATh JACPUITUTH WH(POpMAIUU, TaHHBIX, HEOOXOMUMBIX ISl 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;

CTPYKTYypUpOBaTh MH(MOpMAIIUIO, MPEACTaBIATh €€ B pa3iuYHbIX (opmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

Oo0menue:

BOCIIPUHHMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMHU H
oeJsiMu 06H.[€HI/I$I, JCHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOHO TO‘-IKy 3peHI/I$I B
YCTHBIX W TMHCHMCHHBIX TEKCTax, JaBaTh IOSCHEHUS IO XOAY PEIICHHS 3aJ1ayH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B XO7€ OOCYXXIEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMOW TEMBI,
poOJIeMBbl, peIIacMOM 3aJlayd, BBICKA3bIBATh HJCH, HAIICJIICHHBIC Ha ITOHMCK
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/IMeHTa, HCCIICAOBAHUA,
IPOEKTa, CaMOCTOSATEIHHO BHIOMpPATh (OpMAT BBICTYIUIEHHUS C YYETOM 3ajad
TIpe3CHTAIIN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



COCTaBJISAThH IJIaH, QITOPUTM PEIICHUs 3a]aul, BEIOUpATh CIIOCOO pElIeHus C
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C Y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIEUCTBUIM M MBICIUTENBHBIX ITPOLIECCOB, UX PE3YJITATOB, BIAACTh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4U;

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

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBUIM, OOBSICHIATH MPUINHBI
JOCTHKEHMSI WJIM HEAOCTHXKEHUSI PE3YJIbTaTOB EATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHasl 1eATEJIBHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIMBHIYyaJIbHOU
pabOThl MpW peleHMH YYEeOHBIX 3ajlay, NOPUHUMATh LeJlb COBMECTHOM
NESITEIbHOCTH, TUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BUJIbI palOT, JIOroBapuBaThCs, OOCYXJAaTh MPOLECC U pe3yabTaT padoThI,
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 4YJ€HaMU KOMaH/bl, OLIEHHUBATH
KayecTBO CBOErO BKJaJa B OOLIMN MPOIYKT MO KpUTEPHUSIM, CPOPMYTUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonity 10 kiaacca oOydaronuics HayuYnuTCs:

e CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TOHSATHUSMH CTEPECOMETPUU TIPHU
pEIIeHUH 3a/1a4 U MPOBEJICHUH MAaTEMATUYECKUX PACCYKICHUM;

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 OIEpPUPOBATh TOHSTHSMHU, CBS3aHHBIMH C yIJIaMH 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 Mapajiiesienunel, Kyo);

e KIAaCCH(QHUIIMPOBATH  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBAHHS IS
KJIacCU(UKaIUY;

e CBOOOJHO ONEPUPOBATH TMOHSATHSMHU, CBSI3AHHBIMU C  CEYEHHUEM
MHOTOTPAaHHUKOB IJI0CKOCTbIO;

e BBITIOJIHATH napasieNibHOe, [IEHTPATLHOE " OpPTOr OHAJIBHOE
MPOCKTUPOBAaHUE (PUTYp HA IJIOCKOCTb, BBIMOIHATH M300pakKeHUsI PUTyp
HAa TIOCKOCTH;

e CTPOUTH CCUCHHSI MHOTOTPAaHHHUKOB Pa3IMYHBIMHU METOJAMH, BBITOJHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOHIAAM  TMOBEPXHOCTEW  MHOIOTPAaHHUKOB  (MpuU3Ma,
MUPaMUJIa), TCOMETPUUECKUX TEJ C IPUMEHEHUEM (POpMYT,

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

e CBOOOJIHO OIEPUPOBaTh MOHATHUSIMH, COOTBETCTBYIOIIMMM BEKTOpam U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATH JICUCTBHS HAJl BEKTOPAMU;

e pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTeMaTHYECKUX OTHOILIEHHH U
HAXO0XJICHUE TEOMETPUYECKUX BEJIMYHMH, MPUMEHSS W3BECTHBIC METOJbI
MPY PEIICHUH MAaTEMaTUYECKUX 3a7[a4 MOBBIIIEHHOTO ¥ BHICOKOTO YPOBHS
CJI0)KHOCTH;

e TMPUMEHATH TMPOCTEUIINE TPOrPAaMMHBIC CPEICTBA H  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MpPEOOpPa3OBbIBATh W HWHTEPIPETUPOBATH HH(POPMAIHUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (urypax, MpencTaBiICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMCHATH TIONyYEHHBIC 3HAHWS HAa TPAKTHUKE: CpaBHUBATh U
aHAJIM3UPOBATh peabHbIE CUTYalluW, NMPUMEHATh U3yYEHHBIC TOHSATHS B
npolecce IMOMCKAa PEIIeHHs MaTeMaTU4YecKh  Cc(hOpMYIMpPOBAHHOU
npo0JIeMbl, MOJIEIUPOBATh pEAIbHBIE CUTYAllMM Ha S3bIKE TE€OMETPUH,
MCCIIEI0BAaTh NOCTPOEHHBIE MOJIENIA C HMCIOJb30BAHUEM I'€OMETPHUECKUX
MOHATUM M TEOopeM, ammapara anreOpbl, peliaTh NPAKTUYECKUE 3aJauH,
CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUUYECKUX BEIMYUNH;

e HMETh NpPEIACTaBICHUS 00 OCHOBHBIX A3Tamax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTH ()yHIAMEHTA Pa3BUTHSI TEXHOJIOTHA.

K konmy 11 kinacca o6yvarommiics HayduTCs:



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

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

pacrmo3HaBaTh Teja BpaimieHus (IWIMHApP, KOHYC, cdepa W Mmap) u
OOBSICHATH CIIOCOOBI MOJTYyYEHUS TEJ BPAIllCHNUS,

KJIacCCU(PUIIMPOBATH B3aMMHOE PACTIONOKEHHE C(HEephl U TUIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOI'PAHHHKOB W TEJ BpAICHUS,
00BEMBI M TUIOIIATN TMOBEPXHOCTEH MHOTOTPAHHHKOB W TEJ BpaIlCHUS,
r€OMETPUIECKUX TEJl C MPUMEHEHHEM (OPMYIT,

CBOOOJHO ONMEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C KOMOWHAIMSIMHU TEIN
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
OINMCaHHBIA OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpalllCHMUS;

BBIUUCISITH COOTHOIICHHSI MEXTY TUIOIIAIMU TOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TEI;

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

U3BIIEKaTh, WHTEPIPETUPOBATH U TMPEOOpPa30BBIBATH WHQOPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, MpenCTaBICHHYIO Ha
yepTexax U PUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
pelraTh TEOMETPUIECKUE 33/1a4u Ha BBIUYMCIICHUE YITIOB 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 CBONCTBA JBUKEHUN;

BBITIONTHATHh HW300paXCHHWS MHOTOTPAaHHUKOB W TeJI BpAIICHHS TIPH
MapaajieIbHOM  TEPEHOCE, LEHTPATbHOM CHMMETPHUM, 3€PKATBbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHusl MOJ00uS;
CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CCUCHHS ITUIMHApA
(mapaymiensHO M MEePHEHUKYISIPHO OCH), CEYeHHS KOHYyca (TapaJiyiesibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCTIONIb30BaTh METOJBI TIOCTPOSHUS CEUYCHM: METOJ| CJIEeI0B, METO]
BHYTPEHHETO MPOESKTHUPOBAHUS, METO/I IEPEHOCA CEKYILIEH MITOCKOCTH;



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 JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOILUCHUW U
HAaXO0XKJICHUE T'€OMETPUYECKUX BEIIUYNH;

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

IIPUMEHATh  IIOJIY4YEHHbIE  3HAHUS HA  IPAKTUKE:  CPaBHUBATD,
aHAJIM3UPOBATh U OLEHUBATh pPEAJIbHbIC CUTYAllMH, IPUMEHSITh U3YYCHHBIC
IIOHATHS, TEOPEMBI, CBOWCTBA B  IIPOLIECCE IIOMCKA  PELICHUS
MaTeMaTH4eCKl  CPOPMYIMPOBAHHOW  MpOOJEMbI,  MOJAEIUPOBATH
peajbHbIC CUTYallUM Ha S3bIKE T'€OMETPUHU, UCCIEI0BATH [OCTPOCHHBIE
MOJENM C UCIIONB30BAHUEM TE€OMETPUUYECKUX IIOHATUM U TEOPEM,
anmapara aiareOppl, pelarh MPaKTUYEeCKUE 3aJladd, CBS3aHHBIE C
HAaXO0KJICHHNEM T'€OMETPUUECKUX BEIUYNH;

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



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosauyecTBo yacoB
Ne HaunmeHoBaHue pa3iesoB u DJIeKTPOHHBIE (LM poBbIe)
Konrpoasnsie | Ilpakruyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
1 BEelCHIE B CTERCOMETDIIO 23 1 1 VYpok 3. BBezieHuE B CTEPEOMETPUIO
8 PeOMETP https://resh.edu. ru/subject/lesson/4756/main/203546/
B
2 SAHMIOS PACHOIOACCHHE 6 1 05 https://resh.edu.ru/subject/lesson/6133/start/272668/
IPSMBIX B TPOCTPAHCTBE
TTapa e bHOCTS HPAMBIX i VYpoxk 4. [TapamienbHOCTh NPAMBIX, IPIMOU U
3 IJIOCKOCTEW B MPOCTPAHCTBE 8 0 HIIOCKOCTH
pocTp https://resh.edu.ru/subject/lesson/6065/main/
IlepneH UK YyIIPHOCTh Vpok 9. IlpusHak neprneHauKyIIpHOCTH
4 MPSIMBIX U TIJIOCKOCTEN B 25 1 MPSAMOM U IIIOCKOCTH
IIPOCTPAHCTBE https://resh.edu.ru/subject/lesson/4757/main/
POIII Ypok 12. MHororpaHHsie yribl
5 16 1 1
YTIBL H paCCTOAHIIS https://resh.edu.ru/subject/lesson/6063/main/
VYpok 13. MHoOrorpanHuk
6 M 7 1 0.5
HOTOT PATIHHIE https://resh.edu.ru/subject/lesson/6018/main/
VYpok 18. Yron mexny Bekropamu. CkasipHoe
7 BekTopsl B mpocTpaHCcTBE 12 1 MIPOM3BEIACHIE BEKTOPOB
https://resh.edu.ru/subject/lesson/2039/main/
IT 600 .
8 AN 5 2 1 htps://sdamgia.ru/
CHCTeMaTH3alusl 3HAHUM
OBUIEE KOJIMYECTBO YACOB 102 5 5
[10 TTPOTPAMME



https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/main/
https://resh.edu.ru/subject/lesson/4757/main/
https://resh.edu.ru/subject/lesson/6063/main/
https://resh.edu.ru/subject/lesson/6018/main/
https://resh.edu.ru/subject/lesson/2039/main/
https://sdamgia.ru/

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3iesioB U TeM uugpoBbie
Ne n/m P Konrpoabnsie | IlpakTnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 AHanuTuyeckas TeoMeTpus 15
5 [ToBTOpEHUeE, 0606meH1:Ie u 15 1 1
CHCTEeMaTH3alus 3HAaHUHI
3 O0BEM MHOTOrpaHHUKA 17
Tena Bpamenus 24
o 6nE
5 JIOUIa/Id IOBEPXHOCTH U 00BEMBI 9 1 1
KPYTJIBIX T
6 JIBrKEHUS 5 1 1
7 [ToBTOpeHue, 0606meHI/UIe u 17 1 1
CHCTEeMaTU3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 6




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

KonTposbHbie

Bcero
padoThI

IMpakTHyeckue
padoThI

Jara
H3Y4YeHUH

DJIeKTPOHHBIEe HU(poOBbIE
oOpa3oBaTe/bHbIC PeCypchl

OcHOBHbIE ITpaBUjIa
n300paXxKeHNs Ha pUCYHKE
IUIOCKOCTH, apalIeIbHbIX
IPSMBIX (OTPE3KOB), CEPEAUHBI
oTpe3Ka

https://resh.edu.ru/office/user/teacher

[ToHATHS cTEpeOMETPUU: TOUKA,
npsiMasi, TII0CKOCTb,
npoctpaHcTBO. OCHOBHBIE
MpaBuIia K300 paKEeHUs Ha
PHCYHKE TIJIOCKOCTH,
napauieTbHBIX MPSIMBIX
(OTpe3KOB), CepeluHbI OTpE3Ka

https://resh.edu.ru/office/user/teacher

ITonsatus: nepecekarommecs
IIJIOCKOCTH, NIEPECEKAIOIIHNECS
npsiMasi ¥ II0CKOCTb;
MOJIYIIPOCTPAHCTBO

https://resh.edu.ru/office/user/teacher

ITonsaTHs: nepecekaromuecs
IJIOCKOCTH, IIEPECEKAIOIINECS
npsamas 1 1IJI0CKOCTb;
IIOJIyIIPOCTPAHCTBO

https://resh.edu.ru/office/user/teacher

MHororpaHHHUKH, H300paxeHue
MPOCTEN X

https://resh.edu.ru/office/user/teacher



https://resh.edu.ru/office/user/teacher
https://resh.edu.ru/office/user/teacher
https://resh.edu.ru/office/user/teacher
https://resh.edu.ru/office/user/teacher
https://resh.edu.ru/office/user/teacher

IIPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOITUX O0BEKTOB

MHororpaHHHUKH, U300paxKeHne
MPOCTEH X
MIPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00bEKTOB

https://resh.edu.ru/office/user/teacher

AKCHOMBI CTCPpECOMECTPUHU U
MEPBLIC CIICACTBUA U3 HUX

https://infourok.ru/lekciya-na-temu-
aksiomi-stereometrii-sledstviya-iz-
nih-vzaimnoe-raspolozhenie-
pryamih-v-prostranstve-
3743506.html

AXCUOMBEI CTCPpCOMCTPUHU U
MEPBLIC CIICACTBUA U3 HUX

https://infourok.ru/reshenie-zadach-
na-primenenie-aksiom-stereometrii-
i-ih-sledstviy-3088601.html

AKCHOMBI CTEpEOMETPUHU U
NIEPBbIE CIEACTBUS U3 HUX.
Crnioco0sI 3a71aHNS TIPSMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE.
O603HaueHMsI NPSAMBIX U
IIJIOCKOCTEN

10

N3o00pakeHne ceueHuit
MUpaMUIbl, KyOa U MPU3MBI,
KOTOpbIE ITPOXOASAT Yepe3 Ux
pEbpa. U3o06paxxenne
NepeCcedyeHus MOIy4EHHbIX
mockocren. PackpammBanue
MMOCTPOEHHBIX CEUEHUH
pa3HBIMU I[BETAMHU

11

N300pakeHne ceueHui



https://resh.edu.ru/office/user/teacher
https://infourok.ru/lekciya-na-temu-aksiomi-stereometrii-sledstviya-iz-nih-vzaimnoe-raspolozhenie-pryamih-v-prostranstve-3743506.html
https://infourok.ru/lekciya-na-temu-aksiomi-stereometrii-sledstviya-iz-nih-vzaimnoe-raspolozhenie-pryamih-v-prostranstve-3743506.html
https://infourok.ru/lekciya-na-temu-aksiomi-stereometrii-sledstviya-iz-nih-vzaimnoe-raspolozhenie-pryamih-v-prostranstve-3743506.html
https://infourok.ru/lekciya-na-temu-aksiomi-stereometrii-sledstviya-iz-nih-vzaimnoe-raspolozhenie-pryamih-v-prostranstve-3743506.html
https://infourok.ru/lekciya-na-temu-aksiomi-stereometrii-sledstviya-iz-nih-vzaimnoe-raspolozhenie-pryamih-v-prostranstve-3743506.html
https://infourok.ru/reshenie-zadach-na-primenenie-aksiom-stereometrii-i-ih-sledstviy-3088601.html
https://infourok.ru/reshenie-zadach-na-primenenie-aksiom-stereometrii-i-ih-sledstviy-3088601.html
https://infourok.ru/reshenie-zadach-na-primenenie-aksiom-stereometrii-i-ih-sledstviy-3088601.html

MUpaMubl, Kyoa U IPU3MBI,
KOTOpbIE MIPOXOJAT Yepe3 UX
pEbpa. M3o0pakeHue
NepeceueHus MOTyYEeHHbIX
mIockocren. PackpammBanue
MMOCTPOEHHBIX CEUECHHI
pa3HbIMU I[BETAMU

12

N3o00pakeHne ceueHuit
MUpaMUIbl, KyOa U MPU3MBI,
KOTOpbIE MIPOXOJAT Yepe3 UX
pEbpa. M3o0pakeHue
[IepeCceueHus MOJTYyYEHHbIX
IIocKocTen. PackpaiivBanue
MOCTPOECHHBIX CEYEHUM
Pa3HBIMM I[BETAMU

13

N300pakeHne ceueHui
MUPaMUIbL, KyOa U MPU3MBI,
KOTOpBIE ITPOXOASAT YEPE3 UX
pédpa. N3o0paxkenue
NepeCeUeHHUs MOJIy4EHHBIX
miockocren. PackpammBanue
MMOCTPOECHHBIX CEUECHHI
pa3HBIMHU [[BETaMU

14

Mertop cienoB AJisi TOCTPOCHUS
CEeUcCHUN

15

MeTton cienoB isi TOCTPOSHUS
ceucHuii. CBoiicTBa
NIEpECEUEHNN NPAMBIX U
IUIOCKOCTEH




16

Mertop cnenoB il TOCTPOECHUS
ceuenuii. CBoiicTBa
MEePECEYEHU MPSIMBIX U
IUIOCKOCTEMN

17

[TocTpoenue ceuennii B
nupamue, Kyoe mo Tpém
To4uKam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3amKch
IIarOB MOCTPOCHHS

18

[TocTtpoenue ceuenuii B
nupaMuje, Kyoe 1o Tpém
Toukam Ha péopax. Cozmanue
BBIHOCHBIX LICpTC)KGI\/'I " 3aIIUCh
IIaroB TIOCTPOCHUS

19

[Toctpoenue ceueHuii B
nupaMue, Kyoe mo Tpém
Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aIHCh
1aroB MOCTPOCHUS

20

[TocTtpoenue ceuennii B
nupaMuje, Kyoe 1o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX qepTe>KeI71 U 3aIIUCh
I11aroB MOCTPOEHUS

21

[ToBTOpEHME MITAHUMETPUH:
Teopema o mpoONOPIUOHATBHBIX
orpeskax. [Togodue
TPEYTOJILHUKOB

22

IToBTOpEHNE NIITAHUM ETPHH:




Teopema Menenas. Pacuersl B
CEUYEHMSIX Ha BBIHOCHBIX
yepTexkax. Mcropus pa3Butus
MJIAHUMETPUU U CTEPEOMETPUU

23

KontponeHas pabora
" AKCMOMBI CTEPEOMETPHUH.
Ceuenns"

24

B3auMHoOe pacrionoxxeHue
IPSIMBIX B IPOCTPAHCTBE.
CkpemuBaronmecs: npsmsbie.
IIpu3HaKu CKpeMBaOIUXCS
npsameIx. [TapamrensHeie
IIPSIMBIE B IPOCTPAHCTBE

25

Teopema o CylieCTBOBAaHUHU U
€IMHCTBEHHOCTH MPSIMOM
MapajuleIbHONW TaHHOM MPSAMOiA,
MPOXOJAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKallen
Ha JJaHHOU IpsAMOU. Jlemma o
MIEPECEUEHNH MTapasuleIbHbIX
MPSIMBIX IIJIOCKOCTBIO

26

[TapanienbHOCTh TPEX MPSAMBIX.
Teopema o TpEX mapanaenbHbIX
npsameix. Teopema o
CKPEILMBAIOIUXCSI MTPSMBIX

27

[TapannensHoe
npoekTupoBanue. OCHOBHbIE
CBOMCTBa NapajuieIbHOTO
MPOEKTUPOBAHMSL.




N300paxenue pa3HbIx GUIyp B
napajieIbHON MPOEKIINU

28

I{enTpasnbHas npoekuus. Yroiu
C COHAIpaBJIEHHBIMU
CTOPOHAMH. YTOJI MEXKIY
PSIMBIMU

29

3ajayn Ha TOKA3aTeILCTBO U
HCCe0BaHuE, CBSI3aHHBIE C
pacmoiOKeHUEM MPSIMBIX B
MIPOCTPAHCTBE

0.5

30

[TonsTHs: napamieabHOCTb
MPSIMOM U MJIOCKOCTH B
npoctpanctie. [IpuzHak
NapajuieIbHOCTH MPSIMON U
mockoctu. CBoiicTBa
MapajuIeIbHOCTH NPSMON U
MJIOCKOCTH

31

I'eomeTpuueckue 3anaum Ha
BBIUHCIIEHNE U 10Ka3aTEIbCTBO,
CBSI3aHHBIE C IAPaJUIEIbHOCTHIO
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenue ceuenus,
MPOXOJAILIEr0 YEPE3 JAHHYIO
NpSMYIO Ha YepTexe U
napajuieIbHOTO IPYTron
npsamoii. Pacuér oTHolIeHUH

33

[TapannensHas npoekuus,
MPUMEHEHUE JIJIsl TOCTPOEHUS




cedeHult kyda u
napasuienenunena. CroiicTea
napa’suiesienumneaa U Tpu3Mbl

34

[TapannenbHbIE TIIOCKOCTH.
IIpu3Haku napanienbHOCTH
JBYX IJIOCKOCTEN

35

Teopema 0 mapanaeIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOASLIEH Yepe3 TOUKY, HE
MIPUHALJICKALTYIO TaHHON
IJIOCKOCTU U CIEACTBUS U3 HEE

36

CaoiicTBa mapanienbHbIX
TUIOCKOCTEH: O MapajieIbHOCTH
NPSIMBIX TIepecey eHusl Mpu
MEePeCceYeHUH ABYX
MapajulesIbHBIX IJIOCKOCTEN
TpeTbei

37

CaoiicTBa napaienbHbIX
IJIOCKOCTEN: 00 OTpe3kax
HapaJUIeIbHBIX MPSIMBIX,
3aKJIFOYEHHBIX MEXIY
HapajyIeIbHBIMU IIOCKOCTSMU;
0 IIEPECEYEHUH IPSIMOM C
JBYMS IIapaJuIeIbHbIMU
IIJIOCKOCTAMH

38

[ToBTOpEeHue: Teopema
[Tudaropa Ha TIIOCKOCTH

39

IloBTOpEHNE: TPUTOHOMETPHS
HPSIMOYT OJIbHOT O




TpeyrojbHHUKa

40

CaoiicTBa Ky0a u
MPSIMOYT OJIEHOTO
napaJiesenureaa

41

Brruncnenue 1MH OTPE3KOB B
KyO€ U IpAMOYT0JIbHOM
napajuiesenunene

42

[Tepnen UK yIIpHOCTH PAMOI
u wiockoctu. [Tpu3nax
MEPIIEHAUKYJIIPHOCTH MPSIMOU
U TUJIOCKOCTH

43

IlepneH IMKYJISIPHOCTD IPSIMOM
u wiockoctu. ITpusnax
MIEPIIEHIUKYJIIPHOCTH MPSIMOU
U TUIOCKOCTH

44

Teopema 0 CyIlIeCTBOBaHUH U
€IMHCTBEHHOCTH MPSAMOM,
MPOXOAsLIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIIEHIUKYJIAPHOHN K
MJIOCKOCTH

45

[Tinockoctu u
MEPIEHANKYJIIPHBIE UM
MpsIMbI€ B MHOTOTpaHHUKaX

46

IIinockoctu n
MepHeHIUKYJISIPHBIE UM
MpsIMble B MHOTOT' PaHHUKAaX

47

IlepnieHAMKYIISIp M HAKIIOHHAS.




[TocTpoenue neprneHauKyIspa
13 TOYKHU Ha IPAMYIO

48

IlepnieHAMKYIISIp M HAKIIOHHAS.
ITocTpoenune neprneHuKysipa
13 TOYKHU Ha IPAMYIO

49

Teopema o Tpéx
neprneHauKyIspax (mpsaMas u
oOpaTHas)

50

Teopema o Tpéx
nepreHanKyspax (mpaMas u
oOpaTHas)

51

VYron mexay
CKPEUIMBAIOIIUMHUCS MTPIMBIMUA

52

[Touck nmepneHuKyJIIpHbIX
MNPSAMBIX C TOMOIIBIO

NP EHIUKYJISIPHBIX
IIOCKOCTEH

53

OproronansHoe
IIPOEKTUPOBAHUE

54

[TocTpoenue ceuenwuii kyoa,
MIPU3MBI, IPABUJIbHON
NUpaMUbl C TOMOILBIO
OpPTOTrOHAJIBHOM MPOEKLUUU

55

IToctpoenue ceuenuit kyoa,
IIPU3MBI, IPABUIIHON
MUPAMU/JIBI C TIOMOIIBIO
OpPTOTrOHAJIBHOM MPOEKIIUH

56

CumMmeTpus B IPOCTPAHCTBE




OTHOCHUTEJBHO INIOCKOCTH.
[lnockoctr cuMMmeTpuii B
MHOI'OTpaHHHUKaX

57

IIpu3Hak neprneHIuKyJIIpHOCTH
MPSIMOM U MJIOCKOCTH Kak
CJIEJICTBUE CHMMETPUH

58

[IpaBuiIbHBIE MHOTOTPAHHHKH.
Pacuér paccrosHuii OT TOUKH
JI0 IIJIOCKOCTH

59

[IpaBunabHBIE MHOT'OTpaHHUKH.
Pacuér paccrosinuil OoT TOUKH
JI0 IIJIOCKOCTH

60

CriocoObl OMyCTUTD
HepHeHANKYJISPbl: CUMMETpUs,
CABUTI TOYKH I10 MapaIeIbHON
psIMOI

61

CaBur mo HenapasielbHOoN
MIPSAMOU, U3MEHEHUE
paccTosTHUI

62

KontponpHas pabora
"B3anMHOE pacrionoxeHue
IPSIMBIX U IIJIOCKOCTEN B
npoctpaHcTee”

63

[ToBTOpEHUE: YrOI MEXIY
MPSIMBIMH Ha MJIOCKOCTH,
TPUTOHOMETPUS B
MIPOM3BOJIBLHOM TPEYTOJIbHUKE,
TeopeMa KOCHUHYCOB




64

IToBTOpEHNME: Yyroa Mexny
CKPCHIMBAOIUMHU CS ITPAMBIMHA
B [IPOCTPAHCTBE

65

['eomeTpuueckre MeTObI
BBIYHCIICHUS YTJIa MEXITY
MPSIMBIMA B MHOT OT'paHHHKAX

66

JIByrpanssiii yroi. CoiicTBo
JMHEWHBIX YTJI0B JBYTpPaHHOI'O

yria

67

[leprieH UK ynsipHBIE
miockoctu. CBOMCTBa B3aMMHO
MePHEeHIUKY IS PHBIX
IIOCKOCTEH

68

IIpu3Hak neprneHuKyJIIpHOCTH
IIJIOCKOCTEN; TeopemMa O MpsMOi
NepECEUEHNUs JIBYX IIOCKOCTEN
MEPIIEHIUKYJIIPHBIX TPEThEHN
IIJIOCKOCTH

69

IIpssMoOyTONIBHBIN
napaJuiesenunen; Kyo;
U3MEPEHUs, CBOMCTBA
IPAMOYT OJIbHOT'O
napajuiesnenurena

70

Teopema o nuaroHanu
MPSIMOYT OJILHOTO
napajuieienuIea u cieicTBUe
n3 Heé

71

Crepeomerpuueckue u
MPUKIIAAHBIE 3a/1a4H,




CBSI3aHHBIE CO B3aUMHBIM
pPacnoNI0KEHUEM MIPSAMBIX U
IJIOCKOCTH

72

IToBTOpEHUE:
CKpEeUIMBAOIINECS NPAMBIE,
napasuleIbHble IUIOCKOCTU B
CTAHAAPTHBIX MHOI'OI'PAaHHHUKAX

73

ITapa nmapasnienbHbIX
IIJIOCKOCTEH Ha
CKPELIMBAOIINXCS IPSIMBIX,
pacCTOSIHME MEKIY
CKPELIMBAIOIIUMHUCS IIPAMBIMH
B IIPOCTBIX CUTyalUsAX

74

Paccrosnue oT TOUKH 10
MJIOCKOCTH, PACCTOSIHUE OT
NpAMOH JI0 TIIIOCKOCTH

75

Beruucnenne pacctossHun
MEXY CKPEIIUBAIOIIUMHUCS
IPSIMBIMU C IIOMOLIBIO
MEPIIEHAUKYJIIPHOHN IUIOCKOCTH

76

TpéxrpaHHbIiil yrom,
HEPaBEHCTBA JUIsl TPEXIPAHHBIX
yrioB. Teopema ITudaropa,
TEOPEMbl KOCUHYCOB M CUHYCOB
JUIIs1 TPEXTPAHHOTO Yria

77

OneMeHThl cepuuecKon
FE€OMETPUHU: FEOJIe3NYECKUE
JMHUU Ha 3eMiie

78

KonTtponsnas padora "VYrisl u




paccTostHus"

Cucrematusanus 3HaHUH

79 "MHOrorpaHHHK 1 €ro 1
JJIEMEHTHI"

80 [Tupamupga. Buael nupamu. 1
[IpaBunbHas nupamuaa

81 IIpusma. IIpssmas u HakIOHHAs 1
npusmsl. [IpaBunpHas npuzma
[Ipsimoii mapaJjuieienuIesn,

82 IPSIMOYT OJIbH BN 1 0.5
napajuiesenunen, Kyo

83 BrInykiible MHOTOT paAHHUKHU. 1
Teopema Diinepa
BrinykJible MHOTOr paHHUKH.

84 Teopema Diinepa. [IpaBunbHbIe 1
U TIOJTYIIPaBUIIbHbIE
MHOT'OIPaHHUKH

85 KonTtponpHas pabora 1
"MHororpaHHUKH"

86 ITonsTre BekTOpa HA 1
IJIOCKOCTH U B IPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3HocTh BEKTOpOB 1

89 [TpaBuio napamienenumnena 1

90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1 1
Paznoxenue BekTopa 1o

91 0a3ucy Tpéx BEKTOPOB, HE 1

JIE)KAIUX B OJTHOU IJIOCKOCTH




92 CkanspHoe mpou3BeaeHIe 1

93 Brrancnenue yria Mexay 1
BEKTOpaMU B MTPOCTPAHCTBE

94 [Ipocreiimue 3agaun ¢ 1
BEKTOpaMu

95 [Ipocrenmue 3amaun c 1
BEKTOpaMu

9% IIpocrelimue 3ana4u C 1
BEKTOpaMu

97 [Ipocreitmue 3a1aun c 1
BEKTOpaMU

98 O6o0mIeHne 1 cucTeMaTH3aUs 1
3HaHUU

99 O0600111EHIE U CUCTEMATH3AIHS 1
3HaHUU

100 Hrorosast KoHTpoOJIbHAS paboTa

101 HTorosast KOHTpOJbHAs paboTa

102 O606erHI/Ie W CUCTEMaTHU3AIMS 1
3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
JlaTa nudpoBbie
Nen/m | Tema ypoka Konrtpoasnsbie | IlpakTHyeckue
Bcero u3yyeHusi | oOpasoBaTe/bHbIE
padoThI padoThI
pecypcsl
1 IToBTOopenune tems! "KoopanHaTsl BeKTOpa 1
Ha IJIOCKOCTH U B IPOCTpaHCTBE"
5 IToBTOpenue temel "CkasipHOe 1
IIPOU3BEICHHE BEKTOPOB"
3 IToBTOpeHue Tembl "Briuncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHCTBE"
4 IToBTOpeHne TemMbl "Y paBHEHHE IPSAMOMH, 1
MPOXOAALIEH Yepe3 JIBE TOUKHU"
5 YpaBHEHUE JIIOCKOCTH, HOPMAaJIb, 1
YpaBHEHME IUIOCKOCTH B OTPE3KAX
5 YpaBHEHU € TIIOCKOCTH, HOPMAJIb, 1
YPaBHEHME IJIIOCKOCTH B OTPE3KaX
7 BektopHoe npousBeneHmne 1
8 JIuneiiHble HEPABEHCTBA, JIMHEHHOE 1
IIpOrpaMMHPOBaHUE
9 JIvuHeliHbIe HEpABEHCTBA, TUHEWHOE 1
MIPOrpaMMHPOBAHUE
10 AHaJIUTHYECKHE METO/IBI pacyéra yria 1
MEX]y MPSMBIMUA B MHOTOT pAHHUKAX
11 AHanuTU4YeCKruEe METOAbI pacuéra yria 1
MEX]y MJIOCKOCTSIMU B MHOI' OTpaHHHUKaX
12 dopmyiia pacCTOSIHUS OT TOYKH J10 1




IIJIOCKOCTHU B KOOpAUHATaXx

HaxoxieHue paccTosiHii OT TOYKH 0

13
MJIOCKOCTHU B KyOe

14 Haxoxxenue paccTosiHUi OT TOYKH 0
IJIOCKOCTH B IPaBUJIBHOM NMUpPaMUAE

15 KonrtponeHas pabora "AHanmuTuueckas
reomerpus"”

16 CedeHMsI MHOTOT'paHHUKOB: CTaHIapTHbIE
MHOTI'OI'PaHHUKH

17 CedeHMsI MHOTOTPaHHMKOB: METOJ CIIEI0B
CedeHMsI MHOTOT'paHHUKOB: CTaHJapTHbIE

18 IJIOCKOCTH, IEPECEUCHUSI TPSAMBIX U
IIJIOCKOCTEN

19 [TapannensHble IPAMbIE U IJIOCKOCTH:
napajuieIbHbIE CEUECHUS

20 [TapamienbHble IPSIMbIE U MTJIOCKOCTH:
pacu€r OTHOIIECHU I
[TapannenbHble IPSIMbIE U IJIOCKOCTH:

21 YIIIbl MEXy CKPELMBAIOIIMMUCS
HPSIMBIMHU
[TeprienauKyIApHBIE IPAMBIE U

99 IUIOCKOCTH: CTaHAAPTHBIE Iapbl
HepHeHANKYJIIPHBIX I1JIOCKOCTEN U
IPSMBIX, CAMMETPUU MHOI'OI'DPAHHUKOB
[TeprienauKyIApHBIE IPAMbIE U

23 IJIOCKOCTH: TEOpeMa O TpeX
nepHeHaNKyIsIpax

24 [lepneniuKyIIsIpHBIE IPAMBIE U




IIJIOCKOCTH: BBIYHCJICHUA JJIUH B
MHOT'OI'PaHHHKaX

25

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

26

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

27

[ToBTOpEHHME: TIOIAIN
MHOT'OYT'OJIbHUKOB, (DOPMYJIbI st
IJIOMIAACH, COOOpaXKEHUs MOT00us

28

[Tnomanu cedeHUit MHOTOIPaHHUKOB:
TUTOILA/IA TIOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpakeHus TTO100Ms

29

[Imomany ceueHnii MHOrOTpaHHUKOB:
MJIOIIAAN TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUs TO100us

30

Kontponsnas padora "[loBTOpenue:
MHOTI'OTPaHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

31

O0BeM Tenma. OObeM MPSIMOYTOJILHOTO
napaJuiesenuena

32

3agaun 00 yaBoeHnH Ky0a, 0 KBaapaType
Ky0a; 0 TpHUCEKLIUH yIiia

33

CrepeoMerpruyecKre 3a/1auu, CBI3aHHBIE C
00bEMOM TIPSMOYTOJILHOTO
napajuiesnenunena

34

[Ipuknanubie 3aa4u, CBA3aHHBIE C




BBIYHCIIEHHEM 00bEMA MPSIMOYTOJIHLHOTO

napajuiesnenunena

35 O06bEM PAMOI TPU3MBI

36 CrepeoMerpuyecKre 3a/1auu, CBI3aHHBIE C
BBIYHCIICHUEM 00BEMOB MPSAMO TPU3MBI

37 [TpuknamHble 3a/1a4u, CB3aHHBIC C
00BEMOM TIPSIMO TPU3MBI
Brruncnenne o0bEMOB Tell C TOMOILBIO

38 orpenenéHHoro uarerpana. OobpEm
HAKJIOHHOW IPU3MBI
Brruncnenrue 06bEMOB Tell C TOMOIIBIO

39 onpenenéHHoro uurerpana. O0bEM
nUpamMuabl

40 ®opmyna 06béMa nupamubl. OTHOLIEHHE
00BHEMOB TUPAMH/JI C OOIIUM yTIOM

41 dopmyna oobéMa mupaMuasl. OTHOILICHHE
00BEMOB TUPAMH/T C OOIIUM yTIIOM

42 CrepeoMeTpruyecKue 3a1a9u, CBSI3aHHBIE C
00BEéMaMK HaKJIOHHOM MTPU3MBI

43 CrepeoMeTpruyecKre 3a/1auu, CBI3aHHBIE C
00BEMaMH MUPAMHUIBI
[Tpuknannsie 3anaun o TeMe "OO0bEMBI

44 Ten", CBsA3aHHBIC ¢ 00HEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanusie 3anauu o Teme "O0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM MU PAMHUIBI

16 [Tpumenenue o0bEMOB. Bruncnenue

pacCTodHUA 10 MIIOCKOCTH




KonTponbsaas pabora "O6béM

47 |
MHOT'OI'paHHHKA
[ummaapruyeckasi TOBEPXHOCTD,

48 o0pa3yromye MUIUHIPUIEeCKON
MTOBEPXHOCTH

49 Humuaap. [Ipsmoit KpyroBoi LWIMHID.
[1nomaas MOBEPXHOCTH IIIIUH]IPA

50 Konnueckas noBepxHocTb, 00pa3yromye
KOHMYECKOM noBepxHocTH. Konyc

51 CeueHne KOHYyca IITOCKOCTBIO,
napauieJbHON IIIOCKOCTH OCHOBAHMUS

52 Yceuénnslii konyc. M3o0pakeHue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTU U
MIOJIHOM TIOBEPXHOCTH KOHYyCa

54 [Tnomaas OOKOBO MOBEPXHOCTH U
IIOJIHOM TIOBEPXHOCTH KOHYCa
Crepeomerpruueckue 3a/1a4u Ha

55 JIOKa3aTeIbCTBO U BBIUHCIIEHUE,
MOCTPOEHUEM CEUEHHH IIIMHIIpa, KOHYyCca
Crepeomerpruueckue 3a/1a4u Ha

56 JI0Ka3aTeJIbCTBO U BBIUUCIIEHUE,
MIOCTPOEHUEM CEUEHHH LMINHpA, KOHyca

57 [TpuxiagHble 3aja4u, CBSI3aHHBIE C
IUATUHAPOM

58 [Ipuknanuble 3a1a4u, CB3aHHbBIE C
HUJTMHAPOM

59 Cdepa u map




60

[Tepeceuenne cdepsl u mapa ¢
miockocTeo. Kacanue mapa u cdepsr
TUIOCKOCTHI0. By u n3o0paxenue mapa

61

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

62

VYpauenue cgepsl. [Inomans chepsr u eé
qacTen

63

CummeTtpus chepsl U mapa

64

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

65

CrepeomeTpudeckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHUE,
CBSI3aHHBIE CO CEepoil U mapom,
MOCTPOEHUEM UX CEYEHUHN MIOCKOCThIO

66

[Ipuknansbie 3a1a4u, CBSI3aHHBIE CO
cdepoit 1 mapom

67

[ToBTOpEHME: OKPYKHOCTD Ha MIOCKOCTH,
BBIYHCIICHUS B OKPY)KHOCTH, CTaHJapPTHBIE
mopoous

68

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

69

3agauu o Teme "Tena u mMoBEpXHOCTH
BpaleHus"

70

3agauu o teMe "Tena u OBEpXHOCTH
BpanieHus"




71

KontponpHas pabora "Tena u
MOBEPXHOCTH BpaleHus"

72

O6béM nmmnapa. Teopema 00 00bEMe
npAMOro HUJInHApa

73

Brruncienrne 006EMOB TEN C ITOMOIIBIO
onpenenéHHoro uHTerpana. OobéM
KOHYyCa

74

[Tnomaayu 6OKOBOM U ITOIHOMI
MOBEPXHOCTH KOHYCa

75

CrepeomeTpudeckue 3a/1a4u, CBsI3aHHBIE C
BBIYHCIIEHHEM 00bEMOB LIMJIMH]IPA, KOHYCa

76

[Tpuknaanaseie 3amaaun 1o Teme "O0BEMBI U
JIOIIA/IM TIOBEPXHOCTEH Ten"

77

O0BEM mIapa v IIapoBOro CEKTOpa.
Teopema 06 06béme mapa. [Lnomanp
chepsl. CTepeoMeTpHIEeCKUe 3a1a4H,
CBSI3aHHEBIE C BEIUKCIEHHEM 00BEMOB
mIapa, mapoBOro CErMeHTa 1 MapoBOro
CeKTopa

78

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

79

[Tomo6HBIE TENa B TPOCTPAHCTRBE.
N3menenune o0bEma mpu mogo0uu.
CrepeoMeTpruyecKre 3a/1auu, CBSI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TEJ U TUIOMIAACH




MOBEPXHOCTEN

80

KonTponbHas padora "Ilnomanu
MTOBEPXHOCTH M 00BEMBI KPYTJIBIX TEN"

81

JBuxenust npoctpancTBa. OToOpakeHuUs.
JBrxenust 1 paBeHCTBO Guryp. Oomme
CBOMCTBA JABUKECHUHN

82

Buer gBv>KeHU: TapauieIbHbIN
MEPEHOC, [[EHTPaIbHasi CHMMETPHUSI,
3epKaJIbHasg CUMMETPHUsI, HOBOPOT BOKPYT
npsAMOi

83

[IpeobpazoBanus nogodus. [Ipsmas u
cdepa Ditnepa

84

['eomerpuueckue 3aja4yu Ha MPUMEHEHUE
JBU)KEHUS

85

KonTponsHas pabora "BekTops! B
MpoCcTpaHcTBe"

86

Ob6o0matomee nopropenue 11 noHsATHi 1
MeTOoJ10B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIsI 3HAHWI:
"TlapamiensHOCTh IPSIMBIX U MJIOCKOCTEH
B MpocTpaHcTBe"

87

O6o6maro1ee nopropenue 11 nounaruit u
MeTOo/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIsI 3HAHWI:
"BekTopsl B IpocTpaHCTBE"

88

O6o6maromee nopropenue 11 moHsTui u
MeTOoJ10B Kypca reometpun 10-11
KJIACCOB, CMCTEMATHU3aIlNs 3HAHUMH:




"BekTopsl B IpocTpaHCTBE"

89

O6o6maromee nopropenue 11 nmoHsTui u
MeTOZI0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIlis 3HAHUH:
"O6beM MHOrorpaHHHuKa"

90

Ob6o0mmatomee nmopropenue 11 noHsATHI 1
MeTOoJ10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3aLUs 3HAHMIA:
"O6beM MHOrorpaHHuKa"

91

O6o6maromee nopropenue 11 moHsTuii u
MeTOoJI0B Kypca reomerpun 10—11
KJIACCOB, CMCTEMATHU3aLIMs 3HAHUMH:
"[Tmomaau MOBEPXHOCTH U 00HEMBI
KpyIJibIx Ten"

92

O6ob6maro1ee nopropenue 11 nonaruit u
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTH3aIisI 3HAHWIA:
"IInomany NOBEpXHOCTH U 0OBEMBI
KpyTJbIX Ten"

93

HTorosasi KOHTpOJbHAs paboTa

94

Htorosas KOHTpoJbHas paboTa

95

[ToBTOpEHue, 0000IICHNE 1
chcTEMaTU3anus 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAyKU U €€ poJIb B pPa3BUTUU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

97

Hcropust pa3BUTHS CTEPEOMETPUH KaK




HAYKU U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

Hcropus pa3BUTHS CTEPEOMETPUH KaK
98 HayKU U €€ poJIb B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUN KaK
99 HayKH U €€ poJib B pa3BUTUU

COBPCMCHHBIX MHXCHCPHBIX U
KOMIIbIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUU KaK
100 HAayKHU U €€ PoJib B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUH KaK
101 HayKU U €€ poJib B pa3BUTUU

COBPCMCHHBIX MHXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJOT U

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

102

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

I'eomerpus 10-11 knacc Aranacsn u ap. M:"lIpocsemenue" 2019

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
[Toypounsie pa3paboTku ypokoB no reomerpuu st 10 u 11 knacca, aBt
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