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INOACHUTEJIBHAS 3AIINCKA

['eomerpust siBisieTcs: OAHMM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHErO
o0miero oopa3oBaHusl, TaK Kak 00ECIIeYNBAET BO3MOKHOCTh U3YUEHUS TUCLMILIUH
€CTECTBEHHO-HAYYHOM HAIIPAaBIICHHOCTH M MNPEIMETOB T'YMAaHHUTAPHOI'O LIMKJIA.
[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 BBIJBUIaTb M OINPOBEPraTh TMIIOTE3bl HENOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOr'0 IMKJIA, B YaCTHOCTHU
dusnyeckux 3amad.

Lenb ocBoeHust mporpamMmbl yueOHOro kypca «I'eomerpusi» Ha yriay0néHHOM
YpOBHE — pa3BUTHE WHJUBHUAYaJIbHBIX CIIOCOOHOCTEH OOydYaloIMXcs MpU
M3y4EHUU TEOMETPHUH, KaK COCTaBISIONICH MpeaMeTHON obnactu «MaTtemaTuka u
uHdopMaTHKa»  yepe3  OoOecleueHHe  BO3MOXKHOCTH  MPUOOPETEHUS U
WCIIONb30BaHUsl Oosiee TIIyOOKHMX TEOMETPUUYECKWX 3HAHMW U  JICWCTBUH,
CHELM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIEHIHOI0 MPO(hEeCcCHOHATBHOTO
00pa30BaHus, CBA3aHHOI'O C UCIIOJIb30BAaHUEM MATEMAaTUKH.

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

pacIIMPEHUE MPEACTABICHHUS O TEOMETPUM KAK YAaCTH MUPOBOU KYJIbTYphI U
(opMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYXKAIOLIUM MUPOM;

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

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

dbopMupoBaHUE YMEHHMs PAaclO3HABATh HA YEPTEKax, MOJCISIX U B pealbHOM
MHpPE MHOTOTPAHHMKM M Te€Ja BpAIICHUSA, KOHCTPYHPOBATH TI'E€OMETPUYECKHE
MOJICIIH;

(dbopMupoBaHUE MOHUMAHUS BO3MOXHOCTHM aKCHOMATUYECKOTO MOCTPOCHMS
MaTEeMaTUYECKUX TeOopuH, (HOPMUPOBAHHE MOHUMAHHUS POJIM AKCHOMATUKH MpPH
IIPOBEJICHUU PACCYXKICHUN;

(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 HEOOXOJMMOCTH  JIOKa3aTeNbCTB  IPH



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

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

dbopmupoBanue (HYHKIIMOHATHLHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B PCabHBIX JKU3HCHHBIX CHTYAIUSIX M MPH HU3YYCHHH JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEalbHBIX CHUTYAIlUH, WCCIICIOBAHUS TIOCTPOCHHBIX MOJIEICH,
WHTEPIPETAIIIU TTOIYICHHBIX PE3yJIbTaTOB.

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

ChopmymupoBannoe Bo PI'OC COO TpeboBaHnMe «yMETh OIEPUPOBATH
MOHATUSMIY, PEJICBAaHTHBIMH TEOMETPUHM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEp>KaTeIbHBIM JUHUSAM Y4eOHOT0 Kypca, a
dbopMupoBaHUE  JIOTHYECKUX YMEHHM  pacHpenenseTcsi He TOJbKO  TI0
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOyuenus. Conepikanre o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHUs DenepanbHol padoueit
IPOrpaMMBbl, PACTpPEACIEHHBIM IO ToAaM OOYYeHHUS, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIILHBIM BOIIPOCAM 00y4aromuecs
oOpalanich HEOJHOKPATHO. OTO  TMO3BOJSET OPraHu30BaTh  OBJIAJICHHC
T€OMETPUICCKUMHU MOHATUSIMH ¥ HABBIKAMU TMOCJICIOBATEIILHO U TIOCTYATEIBHO, C
COOJTFO/IeHNEM TPUHITUTIA TTPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJarONIUXCs, pacupsis U yriryomusis
e€, 00pazysi MpOYHBIE MHOKECTBCHHBIC CBSI3H.

[lepexo K U3Y4EHUIO TEOMETPHH Ha YIITyOJIEHHOM YPOBHE TT03BOJISCT:

co3matb  ycnoBus i auddepeHnanuu  00y4eHHUs, IMOCTPOCHUS
WHINBUAYAJTBHBIX 00pa30BaTENbHBIX TPOTpaMM, OOECTICUUTh YIIIyOJIEHHOE
M3Yy4YCHUE TEOMETPHH KaK COCTABJIAIONIEH yaeOHOTo mpenMera « MareMaTrukay;

MOATOTOBUTH OOYYAIOMUXCSA K TPOAODKCHHUIO H3YYCHHUS 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 gaca: B 10 kimacce — 102 gaca (3 waca B Heneno), B 11 xmacce — 102
yaca (3 yaca B HE/IeI0).



COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

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

B3anMHOE pacrosokeHue IpsAMBIX B IIPOCTPAHCTBE: INEPECEKAIOIIUECH,
NapaJuleIbHbIE M CKpEIIMBarOmMecs mpsMble. [Ipu3HaKW CKpEIMBAIOIIMXCA
npsAMbIX. [lapajienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MAapAIIIEIbHBIE
IPSMBIE B IPOCTPAHCTBE, MAPATIEIIBHOCTh TPEX MPSAMBIX, HAPANJIEIbHOCTD MPSIMON
n 1IockocTd. [lapamiensHoe M LEHTpaJIbHOE MPOEKTUPOBAHHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOWCTBa MapajjIeNbHOTO MpOoeKTUpoBaHus. IM300paxkeHnue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXKy IMPSAMBIMHU B IIPOCTpaHCTBE. [lapaiebHOCTD MIIOCKOCTEN: MapajuIeIbHbIC
IJIOCKOCTH, CBOMCTBA rapaaieabHbIX IJIOCKOCTEMN. [Ipocrenue
MPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, Mapauielenunes,
MMOCTPOEHHUE CEYEHUI.

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

VYriasl B NPOCTPAHCTBE: Yrojd MEXKAY MNPSIMOM U TUIOCKOCTBIO, JABYTPAaHHBIN
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
TPEXTPAHHOTIO yIJja.

MHoOrorpaHHuKHu

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



IPAaBWIbHAS NUPAMMUAQA, [PABUJIbHAA TPEYroJbHAs NUpaMuAa M NPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O NpaBUIBHBIX MHOIOTPAHHHMKAX: OKTasdp,
TOEKAd AP U UKOCAIP.

Bbruncnenre 51€MEHTOB MHOTOTpaHHMKOB: pEOpa, JAWAaroHald, YIJbl
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTH MPSMOM MPHU3MBI,
IUIONIalb OCHOBAaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOW MPU3MBI.
[Inomanes OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOW MHpPaMUIbI,
TeopeEMa O oA YCEUEHHON ITUPAMUIBI.

CuMmmeTpuss B NPOCTPAHCTBE. ODJEMEHTBl CHUMMETPUHM  MPAaBUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUss B TPaBUIJIBHOM MHOTOIPAHHHMKE: CHUMMETPUS
MapajuIeIICIIANENd, CUMMETPHSI IPABUJIBHBIX IPU3M, CHMMETPHUS NPABUIBHOU
ITAPAMUJIBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIC, COHAIPABICHHBIE M  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA ¢ BEKTOPAMHU: CIOKEHHE
U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBolicTBa clnoKeHus BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
[lonATHE KOMIUTAaHApHBIE BEKTOpPHI. [IpM3HaK KOMIUIaHAPHOCTH 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. YTOJN MEXIy Bekropamu. CKalsipHOE NPOU3BEICHHE
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 IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. HM3o0paxenue Tten
BpallleHus1 Ha TIockocTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl u
niapa.

O6bEM. OcHoBHBIE cBoOWcTBAa 00bEMOB Ten. Teopema 00 o0BEME
OpSMOYTOJIbHOTO Tapajuiesienunena U ciaeactBus u3 He€. O0BEM mpsamoill u
HAKJIOHHOW MPU3MBI, MIIMHJPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U IIapoBOTO
CErMEHTA.

KoMOuHanuu Ten BpalieHwss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, ONHCAaHHAas OKojo 1wmiauHApa. Ilepeceuenune chepbl u mapa ¢
miockocThio. Kacanue miapa u cdepsl miockocThio. [loHsSTHE 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
nonoouHsix Guryp. IlpeodpasoBanue momgoOusi, romoreTus. PemieHue 3agad Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHUECKUX METO/OB.

[TocTpoeHue ceueHnii MHOIOIPaHHHUKOB U TE€JI BPAICHUS: CEYEHUs LIMJIMHIpA
(mapanyienbHO W TEPHEHIUKYJISPHO OCH), CEUYEeHHMs KOHyca (MapajuieibHbIe
OCHOBAHMIO U MTPOXOSLINE YEpE3 BEPIINHY), CEYEHUS 11apa, METOAbI TOCTPOCHUS
CEUEHMII: METOJ CJIEeJI0OB, METO/I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEpPEeHoca
CEKYILIEHN TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Omnepanuu Hajg BeKTopamHu. BekTopHoe
YMHOXEHUE BEKTOpOoB. CBOICTBA BEKTOPHOIO YyMHOXeHUA. IIpsMoyronbHas
cucreMa KoopauHat B npoctpancTtBe. KoopauHatel BekTopa. Pa3noxkeHnne BekTopa
no Oaszucy. KoopAMHaTHO-BEKTOPHBIA METOJl MNpPH PEHIEHUH TIE€OMETPUYECKHUX
3a/1a4.

JIBUKeHUS] B IPOCTPAHCTBE

JBrxkeHus: mpoctpancTBa. OtoOpaxeHus. [[Br>kKeHUss U paBEHCTBO (puryp.
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 IPAKIAHCKOMN MO3ULIUHA O0YYAIOLIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO0  4J€Ha  POCCHHMCKOro  oOIlIecTBa,  NPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHIA,
MpOLIEYp TPaXITAaHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICICTBOBATh C COLMAIbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4eCcKOe BOCIIUTAHUE:

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

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOIO IMOBEACHMS, CBA3AHHOI'O C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKh U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILIETO;

4) acTeTn4YecKoe BOCIIUTAHME:

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

5) pusuyeckoe BocIUTAHHE:

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

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYAY, OCO3HAaHWE IIEHHOCTH TPYdOJO0us, HMHTEpeC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MareMaTHuyeckoMy  oOpa3oBaHUIO U



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

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJOTUYECKOM KYJIbTYpbl, TOHMMAaHUE BIUSHUS
COLIMATbHO-2KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpenbl, OCO3HAHME TII00aIbHOT0 XapaKTepa KOJIOTHYSCKUX MpoOIeM, OpUeHTAIUS
HAa TPUMCHCHHE MaTEMAaTHYECKUX 3HAHMU JJI1 pEHICHUsS 3aJad B 00JacTH
OKpY>KaoIlel Ccpelibl, IUIAHUPOBAHUE TIOCTYMKOB W OIIEHKH HX BO3MOXKHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIIECTBEHHOM  TMPAKTUKH, IMOHUMaHUWE
MaTeMaTU4eCKOM HayKu Kak cdepbl 4eJOBEUYECKOW JesATEIbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMNHM, OBJIAJICHUE SI3BIKOM
MaTEeMaTUKH W MaTeMaTUYE€CKOW KYJIbTYpPOM KakK CpEICTBOM IIO3HAHUA MUDa,
TOTOBHOCTh OCYILIECTBIISITh TMPOCKTHYIO W HCCIEAOBATEIbCKYIO JAESTEIbHOCTh
WHJIUBUYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS

ba3oBble Joruueckue JeHCTBUA:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSITUN, OTHOLICHUM MEXAYy TMOHATUSAMHU, (OPMYJIUPOBATH
OTIpe/ICIICHNs TIOHATHUM, YCTaHABIMBATh CYIIECTBEHHBINH NMPHU3HAK KJIacCHU(DUKAIUH,
OCHOBAaHMsI /111 0000IIEHHS U CPAaBHEHUSI, KPUTEPUHU TPOBOAMMOTO aHAIIN34;

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

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEUHSI
B (pakTax, MaHHBIX, HAOMIOMECHUSX W YTBEPXKICHUSX, MpEAJiaraTh KPUTCPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUH;

JieJaTh BBIBOJIBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKU, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHNUW, YMO3AKIIOUECHHI IO AaHAJIOTUH ;

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

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

Ba3oBrble ucciienoBaresbCcKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BOMNPOCHI,  (PUKCHUpYIOIIHE  MPOTUBOpPEYHE,  MPOOJIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTY OOBEKTaMH, SIBJICHUSIMU, TIPOIECCaAMU;

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

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOLECCAa, a TaKKE BbIIBUTAThH
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

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

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBAaTh W MHTEPNPETUPOBATH HUHGPOPMAIUIO PA3TUYHBIX BUIOB U
¢dbopM TpencTaBieHus;

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

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJbHbIC YUeOHbIe 1eiiCTBHUA

OO0wmenne:

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

B X0Jie¢ OOCYXKICHHsI 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBbI,
npoOJeMbl, pelIaeMoil 3aladyd, BbBICKA3bIBaThb WJEH, HAIEIEHHbIE Ha IOMCK
pEUIEHUs, COIOCTABIAATh CBOM CYXKICHHUS C CYXICHUAMHU IPYTHX YYaCTHHUKOB
auanora, oOHapy)KUBaTh Pa3JIMYUE U CXOJACTBO MO3MIMM, B KOppeKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PELIEHUS 3aa4d, DKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENILHO BbIOMpaTh (hopMaTr BBICTYIJICHUS C Y4E€TOM 3azad
pe3eHTaIM U OCOOCHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



COCTaBJISAThH IIJIaH, QITOPUTM PEIICHUs 3a7aul, BEIOMPATh COCOO pEIIEHUs C
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI PEIICHUI C YYETOM HOBOW MH(OpMaLUU.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4H;

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

OLIEHUBATh COOTBETCTBHE PE3yNbTATa II€JIU U YCIOBUSIM, OOBACHATH IPUUUHBI
JOCTHKEHMSI WJIM HEAOCTHXKEHUSI PE3YJIbTaTOB EATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIMBHIYyaJIbHOU
paboOThl MpW pelleHMH YYeOHbIX 3aJay, NOPUHUMATh 1ellb COBMECTHOM
NESITEIbHOCTH, TUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh TIpollecC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3rOBbIE€ IUTYPMbD» M HWHBIE), BBIIOJHATH CBOIO 4YacTh paboOTBl H
KOOPAMHUPOBATh CBOU JEWCTBUS C APYTMMH 4YJ€HaMU KOMaH/bl, OLIEHHUBATH
KayeCcTBO CBOEro BKJaaa B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonity 10 kiaacca oOydaronuics Hay4YnuTCs:

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

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

e KJaccCU(MUIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSAMBIX B MPOCTPAHCTRE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

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

e CBOOOJIHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOT'OTpaHHUKAMU,



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
NUpaMu/a, NPSIMOYTOJIbHBIN Napaienenumnes, Kyo);

e KiIaccHU(PUIMPOBATH  MHOTOIPAaHHHUKHM, BbIOMpas  OCHOBaHUA IS
KJ1accu(puKaImy;

e CBOOOJHO ONEPUPOBATH TMOHSATHSMHU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OI'PaHHHUKOB IIOCKOCTBIO;

e BBITIOJIHATH napaJuiesIbHOE, LEHTPAIBHOE " OpPTOr OHAJIBHOE
MPOCKTUPOBaHUE (PUTYp HA IJIOCKOCTb, BBITIONHATH M300pakeHUsI QUryp
Ha IJIOCKOCTH;

e CTPOUTHb CEUEHMS] MHOTOIPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOIHSTh
(BBIHOCHBIE) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUryp:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO OMEpPUPOBATH MOHATUSMH: CUMMETPUS B MIPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTb CHMMETPHUH, LEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

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

e BBIIIOJIHATH JICUCTBHS HaJl BEKTOPAMU;

e pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTeMaTHYECKUX OTHOILIEHHH U
HaXO0XJCHUE T€OMETPUYECKUX BEJIUYMH, NPUMEHSS H3BECTHBIE METOJbI
IIPU PELIEHUH MAaTEMaTUYECKHUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0)KHOCTH;

e TMPUMEHATH MPOCTEUIIME NPOrpaMMHBIE CPEICTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MpPEeOOpPa3OBbIBATh W HWHTEPIPETUPOBATH HH(POPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (urypax, MpencTaBiICHHYIO Ha
yepTexax U pUCYHKax;

e IMPUMEHATH TIOJyYEHHbIE 3HAHUS HA TPAKTUKE: CpaBHUBAaTh M
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
MOHATUH M TEOpeM, ammapara anreOpbl, peliaTh NPAKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM I'€OMETPUUECKUX BEIINYHH;

e HMETh NPEICTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH ()yHIAMEHTA Pa3BUTHSI TEXHOJIOTHA.

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, c(hepoll u mapom;

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

KJIacCU(PUIIMPOBATH B3aUMHOE PACTIOJIOKEeHHE C(HEephl U TUIOCKOCTU;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOI'PAHHHKOB W TEJ BpAICHUS,
00BEMBI M TUIOIIATN TMOBEPXHOCTEH MHOTOTPAHHHKOB W TEJ BpaIlCHUS,
Tr€OMETPUIECKUX TEJl C MPUMEHEHHEM (HOpMYT;

CBOOOJHO ONMEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C KOMOWHAIMSIMHU TEIN
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIA B cepy u
OINMCaHHBIA OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpalllCHMUS;

BBIUUCIISITH COOTHOIICHHSI MEXTy TLIOIIASIMU MTOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TEI;

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

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

CBOOOTHO OTIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTRE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
pelraTh TeOMETPUIECKUE 33/1a4i Ha BBIYMCIICHUE YTJIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUH OT TOYKH IO TUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHNE BEKTOPHO-KOOPIMHATHOI'O METO/1a NP PEIICHUH;
CBOOOMHO OMEpUPOBaTh TIOHATHSIMH, CBS3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUMN;

BBITIONTHATHh HW300paXCHHWS MHOTOTPAaHHUKOB W TeJI BpAIICHHS TIPH
MapajjeIbHOM TEPEHOCE, UEHTPATbHOM CHUMMETPHUM, 3€PKATbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHusl MOJ00uS;
CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CCUCHHS ITUIMHApA
(mapaymiensHO M MEePHEHIUKYISIPHO OCH), CEYeHHS KOHYyca (TapaiyiesibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCTIOJIb30BaTh METOJbI TIOCTPOSHUSI CEUYCHH: METOJ| CJEI0B, METO/I
BHYTPEHHETO MPOESKTHUPOBAHUS, METO/I IEPEHOCA CEKYILIEH MITOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKHUE YTBEPKICHHUS;

NPUMEHATh T€OMETpUYecKhe (aKThl IJIsl PELIECHUS CTEPEOMETPUUYECKHUX
3a1a4, MPEANOJaraloliuX HECKOJBKO HIAroB PEIICHMs, €CIH YCJIOBHS
NPUMEHEHUS 33J]aHbl B IBHOM U HEABHOHN (opME;

pelarh 3aJayd Ha JI0Ka3aTelbCTBO MAaTeMaTUYECKUX OTHOILIEHUH U
HAaXO0XJACHUE T€OMETPUUECKUX BEJINYNH;

IIPUMEHATh MPOrPAaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

NPUMEHATH  IOJIyYEHHBIE  3HAaHWA  Ha  [PaKTUKE:  CpPaBHUBATH,
aHAJIM3UPOBATH U OLICHUBATh peajibHbIe CUTYAIlUHU, IPUMEHSATh U3YUYECHHbIE
MOHATHUS, TEOPEMBI, CBOMCTBA B IpOLECCE TOUCKA  pPELIEHUs
MaTeMaTH4eCKl  CPOPMYIMPOBAHHOW  MpOOJEMbI,  MOJAEIUPOBATH
peaNbHbIE CUTYallUH Ha S3bIKE T'€OMETPUH, HCCIENOBATH ITOCTPOCHHBIE
MOJIENIM C UCIHOJB30BAHUEM T'E€OMETPUYECKUX IIOHATUA UM TEOpPEM,
anmapara aiareOppl, pelarh MNPaKTHUYECKUE 3aJadyM, CBSI3aHHBIE C
HaXO0XJACHUEM T€OMETPHUUECKUX BEJIINYNH;

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



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KosnuecTBo yacos
J:;_)H HanmeHoBaHue pa3aesoB U TeM NPOrpaMMbl Beero KoHTpoJbHbIe IIpakTuyeckue
padoThI padoThI

1 BBenenue B crepeoMeTpuio 23
2 B3aumHoe pacrosiokeHne NpsMbIX B IPOCTPAHCTBE 6 1
3 [TapannensHOCTh NPSMBIX U IUVIOCKOCTEH B IIPOCTPAHCTBE 8
4 [lepnenAMKyISAPHOCTD NPSIMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE 25
5 VYTIIBI ¥ paccTOSHUS 16
6 MHororpaHHuKH 7
7 BekTopsl B mpocTpaHCcTBE 12
8 [ToBTOpEHUE, 0000IICHNE U CHCTEMAaTH3AIUs 3SHAHU I 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0




11 KUIACC

KoaunuecTBo 4acoB

Ne ni/m HanmeHnoBaHue pa3iesioB U TeM NPOrpaMMbl Beero Kontpoabubie | IIpakTuueckue
padoThI padoTHhI
1 AHanuTuyeckas TeoMeTpus 15 1
2 [ToBTOpeHue, 0000IICHNE U CUCTEMATHU3aIUs 3HAHUH 15 1
3 OO0BEM MHOTOT'paHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomany NOBEpXHOCTH U 00BEMBI KPYTJIBIX Tel 9 1
6 JBrxeHus 5 1
7 [ToBTOpeHue, 0000IICHHE U CUCTeMAaTH3aIMs 3HAHUI 17 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos
Ne i/ Tema ypoka B Konrtpoabnbie | IIpakTuyeckue
cero padoThI padoThI
1 OcHOBHbIE ITpaBUjIa U300paKEHUS Ha PUCYHKE MIIOCKOCTH, 1
napajuieJIbHBIX MPAMBIX (OTPE3KOB), CEPENUHBI OTPE3Ka
[TonsiTHS cCTEpEOMETPUU: TOUKA, IPAMast, INTIOCKOCTh, POCTPAHCTBO.
2 OcHOBHBIE NTpaBUjIa U300paKEHUS HA PUCYHKE MIIOCKOCTH, 1
napajuieTIbHBIX MPSAMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka
3 [TonsaTus: nepecekaromyecs MIOCKOCTH, IIepeceKaroIyecs npsamas 1 1
IJIOCKOCTD; MOJIYIIPOCTPAHCTBO
4 [TonsaTus: mepecekaromuecs MI0CKOCTH, TepeceKarouecs npsamas u 1
MJIOCKOCTh; MOJIYNPOCTPAHCTBO
5 MHororpaHHHUKH, H300paKeHUE MPOCTEUIITUX TTPOCTPAHCTBEHHBIX PUTYD, 1
HECYIIECTBYIOIUX 00bEKTOB
5 MHororpaHHUKH, U300pakeHHe TPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD, 1
HECYIIECTBYIOIIUX 00bEKTOB
7 AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEICTBUS U3 HUX
8 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIIEICTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUH U TepBbIe cleAcTBUA U3 HUX. CocoObl 3a1aHus
9 MPSMBIX U TJIOCKOCTEN B MpocTpancTBe. O003HaUEHUS MPAMBIX U 1
IJIOCKOCTEN
N300paskeHne ceueHnid mupamMuabl, Kyoa v IPU3Mbl, KOTOPBIE TPOXOISIT
10 yepe3 ux péopa. N3o0pakeHne nepecedeHus moaydeHHbBIX MTOCKOCTEH. 1
PackpammBanne MoOCTPOCHHBIX CEUECHUN Pa3HBIMU I[BETAMHU
11 N300paxeHne cedeHni TUpaMuIbl, Ky0a U TPU3MbI, KOTOPBIE TPOXOIST 1




yepe3 ux péopa. M3o0paxkeHue nepeceyeHus MoaydEeHHBIX MIOCKOCTEH.
PackpammBanre NoCTpOEHHBIX CEUEHUM pa3HBIMU I[BETAMU

N3o00paxeHne cedeHnid mupaMu/ibl, Kyoa U Ipu3Mbl, KOTOpPbIE IPOXOAST

12 yepe3 ux péopa. M3o0paxkeHue nepeceyeHus MOMydEeHHBIX TIOCKOCTEH.
PackpammBanue noCTpOEHHBIX CEYEHUN pa3HbIMH IIBETAMH
N300paxkeHne ce4eHn TUPaMUIbl, Ky0a U TTPU3MBI, KOTOPBIC TIPOXOISIT

13 yepe3 ux péopa. M3o0paxkeHne nepecedeHus MoJlydeHHBIX TUIOCKOCTEH.
PackpammmBanne mocTpOCHHBIX CEYEHUN Pa3HBIMU I[BETAMU

14 Meton cienoB sl HOCTPOEHUS CeUeHUI

15 Mertoq cnenoB st IOCTPOEHHS cedeHuil. CBOMCTBA Mepecey CHUil
HPSIMBIX U IJIOCKOCTEN

16 Mertop cienoB aiist mocTpoeHus ceueHuii. CBoiicTBa nmepecedeHuit
NPAMBIX U JIOCKOCTEN

17 [TocTpoeHue ceyenuii B mupamuie, Kyoe mo TpémM Toukam Ha pEopax.
Co3nianue BBIHOCHBIX YEPTEXKEN U 3aMKCh 1IaroB MOCTPOEHUS

18 [Toctpoenue ceuenuii B mupamue, Kyoe mo TpémM Toukam Ha peéopax.
Co3znanre BHIHOCHBIX YepTEXeH U 3aMKCh MIAroB MOCTPOCHUS

19 [TocTpoeHue ceueHuii B mupamMuie, Kyoe mo TpéM Toukam Ha pEopax.
Coznanue BBIHOCHBIX YEPTEKEN U 3aMKCh IaroB MOCTPOEHUS

20 IToctpoenue ceuenuil B nupamuse, Kyoe mo Tpém ToukaMm Ha péopax.
Co3naHne BBIHOCHBIX YEPTEXKEHN U 3aIIMCh 1IAr0B OCTPOECHUS

21 IToBTOopenne mnanumerpun: TeopeMa 0 NpONOPLUUOHATIBHBIX OTPE3KAX.
[TonoGue TpeyroibHUKOB

29 [ToBTopenue nnanumerpun: Teopema Menenas. Pacuersl B c€UEHUSIX HA
BBIHOCHBIX uepTexax. McTopus pa3BUTHS ITITAHUMETPUHU U CTEPEOMETPUU

23 KontponpsHas pabora "Axcuomsl ctepeomerpun. Ceuenus"”

24 B3anMHoe pacrionoxeHnue npsaMbIX B mpocTpancTse. CKpeluBaronmecs

npsaMmele. [Ipu3Haku ckpemumBarommxcs npsamoix. [lapaniensaeie npsmelie




B [IPOCTPAHCTBE

TeopeMa 0 CyleCTBOBAHUHU U €IMHCTBEHHOCTHU MPSIMOM MapaiielbHON
JTAHHOM NpsMOM, TPOXOAAILEN Yepe3 TOUKY IPOCTPAHCTBA U HE JIeXKalllen

25 Ha JaHHOU npsmoil. JleMma o nmepecedeHnH napajulesIbHbIX MPSIMBIX
MJIOCKOCTBIO

26 [TapannensHOCTE TpeX NpsAMbIX. Teopema o TpEX napasuiesbHbIX NPSIMBIX.
Teopema 0 CKpeIUBaIOINXCS TPSIMBIX
[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOWCTBA MMAPAJUIEIILHOIO

27 npoekThupoBanus. M300paxkeHue pa3HbiX GUTyp B mapaiebHON
MIPOEKIINHU

28 LentpanbHas npoeKUHs. YTOJ C COHANIPaBJICHHBIMA CTOPOHAMH. YTOJI
MEXITY IPSIMBIMHU

29 3agauu Ha JOKA3aTeIbCTBO U MCCIIEIOBAHKE, CBSI3aHHBIE C
pacrnoioKeHUEM MPSIMBIX B IPOCTPAHCTBE
[TonsTHSA: NAapaIETBHOCT NPSIMOMN U IIJIOCKOCTH B POCTPAHCTBE.

30 [Tpu3Hak mapauIeIbHOCTH IPSIMON U TIIOCKOCTH. CBOWCTBA
NapauieIbHOCTU MPSIMOM U MJI0CKOCTH

31 I'eomerpuueckue 3a1a4i Ha BBIYMCIEHUE U JOKA3aTENbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTBIO IPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE

39 [TocTpoeHue ceuenus:, NPOXOISIIEro Yepe3 JAHHYIO MIPSIMYIO Ha YEPTExKe
Y IIapaJIENIBHOrO ApYyroi npsaMoi. Pacuér oTHomenui

33 [TapannenbHas MPOEKIUs, IPUMEHEHHE IS TOCTPOCHUS CEUeHHH KyOa n
napajuenenunena. CoiicTsa napauieiaenuneaa U npusMbl

34 [TapannenbHbie 10CKOCTH. [Ipu3HaKU napamieIbHOCTH IBYX
IIJIOCKOCTEN
Teopema 0 napasiebHOCTH U €IMHCTBEHHOCTH INIOCKOCTH, TPOXO/AsIIIeH

35 4yepe3 TOUKY, He IPUHAJIEKAUTYI0 JaHHON TUIOCKOCTH U CIIEICTBUS U3

Heé




CBoiicTBa napajuiebHbIX IIOCKOCTEH: 0 MapaieIbHOCTH MPIMbIX

36 NIEPECEUEHHUs ITPU NIEPECEUEHUH JIBYX MTapaJlJIEIIbHbIX IIOCKOCTEN 1
TpeTben
CBolicTBa MapauieTbHbBIX IJIOCKOCTEH: 00 OTpe3Kax mapauieIbHbIX

37 MPSMBIX, 3aKIIOYEHHBIX MEXY NapauIeIbHbIMU INIOCKOCTSAMH; O 1
MepeceyeHny NpsIMOH ¢ IByMs apaJuleIbHBIMU TIOCKOCTSIMU

38 [ToBTOopenue: Teopema Iludaropa Ha mIockocTu 1

39 [ToBTOpEHKE: TPUTOHOMETPHUS MPSAMOYTOJIBHOIO TPEYT OJIbHUKA

40 CaoiicTBa Ky0a 1 IpsIMOYTOJIbHOT'O NapaJljiesienunesna

41 Bbruuciienue 1JMH OTpe3KOB B Ky0e U IPSIMOYTOJIbHOM 1
napajulelenunene

42 [lepneHIMKYIISIPHOCTD IPAMON U IIIOCKOCTH. [Ipr3Hak 1
HepHEeHANKYJIIPHOCTU MPIMOH U IIJIOCKOCTH

43 [Tepnen UK yaIpHOCTH MPAMOM U TIIOCKOCTH. [Ipru3Hak 1
NepHEeHANKYJIIPHOCTH MIPIMOI U MIIOCKOCTH

44 Teopema 0 CylIECTBOBAaHUM U €AMHCTBEHHOCTH IPSIMON, TPOXOASIIEH 1
yepe3 TOYKY MPOCTPAHCTBA U MEPIEHIUKYISIPHON K MJIOCKOCTH

45 ITnockocTy 1 neprneHuKyIIpHbIE UM IPSIMbIE B MHOTOIPaHHUKAX

46 [T1nockocTH 1 mepIeHIUKYIIPHBIE UM MPSMbIE B MHOT OIpaHHUKAX

47 [Teprienaukynsap u HakiIoHHAs. [locTpoeHne neprnenauKyispa U3 TOUKU 1
Ha NPAMYIO

48 [Tepnienaukyisap u HakioHHAs. [locTpoeHne nepneHauKyIsapa U3 TOUKU 1
Ha NpsAMYIO

49 Teopema o Tpéx neprneHauKyspax (nmpsmMas U 00paTHasi) 1

50 Teopema o Tpéx nepreHauKysipax (Ipsmas 1 oopaTHas) 1

o1 Yron Mexay CKpenMBarOIMMHUCS TPIMBIMA 1

52 [Touck nepneHANKYJIISIPHBIX TPSIMBIX C TOMOLIBIO TIE€PIIEHIUKYISIPHBIX 1




IJIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE

54 ITocTpoenue ceuenuit Ky6va, MPU3MBI, IPABUIIBHOW MAPAMHUIBI C
MIOMOIIBIO OPTOrOHAIBHOM MPOEKLIUU

55 [Toctpoenue ceuenuit Ky6va, MPU3MBI, TPaBUJIbHOM MU PaMUJIBI C
MOMOIIIbIO OPTOrOHATBHON MPOEKIINUU

56 CuMMeTpus B IPOCTPAHCTBE OTHOCUTENBHO MJIOCKOCTH. [TnockocTr
CUMMETPUI B MHOI'OI'paHHUKAX

57 [Tpru3Hak nepneHauKyJIIPHOCTH NPSMOM U MIIOCKOCTH KaK CIIEICTBUE
CUMMETPUHU

58 IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér pacCTOssHMI OT TOYKH 10
IJIOCKOCTH

59 [IpaBusibHBIE MHOTOIpaHHUKHU. Pacy€T paccTOSIHUM OT TOUKH J10
IJIOCKOCTH

60 CriocoOb! OMyCTUTH MEPHEHIUKYISIPbl: CHMMETPHSI, CIBUT TOUKH 10
napajieabHON NMPSMON

61 CaBur 1o HenapaelbHON NPsAMON, U3MEHEHUE PACCTOSIHUN

62 KonTtponsHas padora "B3anMmHOe pacnoiokeHne IpIMbIX U IIOCKOCTEH
B ITpocTpaHcTBE"

63 [ToBTOpEHHKE: yron Mexay NpIMbIMH Ha IIJIOCKOCTH, TPUT OHOMETPHUS B
IIPOM3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa KOCUHYCOB

64 IToBTOpEHHKE: YyrON MEXNY CKPEIIUBAIOIMMUCS NIPSIMBIMH B
IIPOCTPAHCTBE

65 I'eomerpuyeckrie METObI BBIYUCIIEHUS yIila MEXAY IPSIMBIMU B
MHOTI'OIPaHHUKAX

66 JByrpanHsiil yroy. CBONMCTBO JJMHEHHBIX YTJIOB ABYTPAHHOIO yria

67 ITepnienaukynsapHble II0cKOCTH. CBOMCTBA B3aUMHO NEPIEHINKYIISPHBIX




IJIOCKOCTEN

[Tpu3Hak nepneHauKyJIIpHOCTH IMIOCKOCTER; TeEOpeEMa O IPSIM O

08 nepecevyeHrs IBYX INIOCKOCTEeH MepreHIuKYIIPHBIX TPEThel MITOCKOCTH 1

69 [TpsiMOYTONBHBIN Mapaienenumnen; Kyo; n3MepeHusi, CBOICTBa 1
IPSAMOYTOJILHOTO MapalieNenuIena

70 Teopema o quaroHasIy MNpPsSMOYTOJIbHOIO Mapajulesenunena U CiaeCTBUE 1
u3 Heé

71 Crepeomerpudeckue U NPUKIaIHbIE 3a/1a4H, CBA3aHHBIE CO B3aUMHbBIM 1
pacIoNoKeHUEM MPSAMBIX U IJIOCKOCTH

79 [ToBTOpEHUE: CKpelMBaOLIMecs IpsIMble, TapasulebHbIE JIOCKOCTH B 1
CTaHAAPTHBIX MHOIOTPAaHHUKAX

73 [Tapa napasuieabHBIX INIOCKOCTEN HA CKPEIMBAIOILUXCS MPSMBIX, 1
paccTosHUE MEXAY CKPEIIMBAIOIUMUCS IPSIMBIMU B IIPOCTBIX CUTYALMSIX

74 Paccrosinre oT TOYKM 40 MIOCKOCTH, PACCTOSIHUE OT MPSMOU 110 1
IJIOCKOCTH

75 Brruncnenne paccTOSHUN MEXY CKpELIMBAIOIIMMUCS MPSIMBIMU C 1
MTOMOIIBIO MEePIEHINKYISPHOI MIOCKOCTH

76 TpéxrpaHHbIN yroy, HEpaBEHCTBA JUIsl TPEXI'PAHHBIX YIVIOB. TeopeMa 1
ITugaropa, TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXI'PAHHOTrO yriia

77 DeMeHThI cepruueckoi TeoMeTpUNn: TeoAe3nUecKre TMHIHN Ha 3eMiie 1

78 KonTtponpHas pabora "VYrisl u paccTossHUS" 1

79 Cucrematuzanus 3HaHui "MHOrOrpaHHUK U €ro 3JeMEHTHI" 1

80 [Mupamupa. Bunsl nupamua. IpaBuiibHas nupamMuia 1

81 ITpuzma. IIpsimas n HaknoHHas npusMsbl. [IpaBuibHas npuzma 1

82 [TpsMoii mapasuienenumne, MpsIMOYToJIbHBIN Mapalieenune, Kyo 1

83 Beinykibsie MHOrorpanHuky. Teopema Oiinepa 1

84 Boinykibsie MHOrorpanHuku. Teopema Ditnepa. [IpaBunbHbie 1 1




MOy TIPaBUIIbHBIC MHOT OTPAHHUKH
85 KonTponbHas padora "MHororpaHHuKu" 1
86 [ToHATHE BEKTOPA HA MJIOCKOCTU U B IPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 PasHOCTb BEKTOPOB 1
89 [TpaBuno napamtenenumnena 1
90 YMHOXEHHE BEeKTOpa Ha YHCIIO 1
01 PaznoxxeHue BekTopa 1o 6a3ucy TpéX BEKTOPOB, HE JISKAIIUX B OTHON 1
TUIOCKOCTH
92 CkansipHOE MPON3BEICHIE 1
93 Bhrunciienne yriia Mexay BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimue 3amauu ¢ BEKTOpamMu 1
95 [Ipocreiimue 3aga4u ¢ BEKTOpaMH 1
96 [Ipocreiimue 3amauu ¢ BEKTOpaMu 1
97 IIpocrelimme 3aga4m ¢ BEKTOpaMHU 1
98 O06o0mIeHne U cUCTeMaTH3alHsl 3HAHUHA 1
99 O0o01eHne 1 cucTeMaTH3aIus 3HaHU ! 1
100 Hrorosast KOHTpOJIbHAS paboTa 1
101 Htorosast KOHTpoJbHAs paboTa 1
102 O06o061enue 1 cucTeMaTH3aus 3HaHU! 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102




11 KUIACC

KoaunuecTBo 4acoB

Ne i/ Tema ypoka B Konrpoabnsie | IlpakTuueckue
cero padoThI padoTHhI

1 IToBTOpenue temsbl "KoopanHaTel BEKTOpA Ha MJIOCKOCTH U B 1
npocTpaHcTBe"

2 [ToBTOpenue Tembl "CkansipHOE POU3BEIEHUE BEKTOPOB" 1

3 [ToBTOpeHue TemMbl "Bpluncienne yria Mexay BEKTOpaMH B 1
npoctpaHcTee”

4 [ToBTOpenue Tembl "YpaBHEHUE IPAMOM, MPOXOASIICH Yepe3 ABe TOUKH" 1

5 VYpaBHEHUE MJIOCKOCTH, HOpMaJb, ypaBHEHUE INIOCKOCTH B OTpE3Kax 1

6 VYpaBHeHUE NJIOCKOCTU, HOPMaJlb, YPaBHEHUE IJIOCKOCTU B OTpe3Kax 1

7 BekTopHoe npoussenenue 1

8 JIuHeliHble HEPABEHCTBA, JIMHENHOE TPOrPaMMHUPOBAHUE 1

9 JIuneiiHple HEpaBEHCTBA, JIMHEHHOE IIPOrPaMMH POBAHHE 1

10 AHanuTHYECKHE METOABI pacyéTa yria MeKy NpsIMbIMU B 1
MHOTI'OIpaHHUKAX

11 AHanuTHYEeCKHEe METOJIbl pacuéra yria Mexay NIOCKOCTSIMU B 1
MHOT'OI'paHHHUKAaX

12 dopmyna pacCTOSHUSA OT TOYKU J0 INIOCKOCTH B KOOpJIMWHATaX 1

13 HaxoxxaeHnue paccTosHUN OT TOUKH 710 MIJIOCKOCTH B KyOe 1

14 HaxoxaeHue paccTossHUN OT TOYKU J0 MJIOCKOCTH B ITPaBUIIbHOM 1
nupamuze

15 KontponpHas pabora "Ananmutuueckas reomerpus" 1 1

16 CedeHMst MHOTOTpaHHUKOB: CTaHJAPTHBIE MHOIOI'PaHHUKHU

17 CeuyeHust MHOTOTPAaHHHUKOB: METOJI CJIEIOB 1




Ceuenus MHOT'OIr'paHHUKOB: CTAaHAAPTHBIC IIJIOCKOCTHU, IIECPECCCUCHUA

18 NPAMBIX U IJIOCKOCTEN

19 [TapannenbHble TPSIMbIE U ITJIOCKOCTHU: NapajuleIbHble CEUEHUs

20 [TapannenbHbie MPsAMBIE U MJIOCKOCTH: PACUET OTHOILICHUN

21 [TapannenbHbIe IPAMbBIE U JIOCKOCTH: YTJIbI MEKIY CKPEIIMBAIOIIMMHUCS
MPSIMBIMH
[TeprieHAMKYyIIpHBIE TIPSMBIE U TIIIOCKOCTH: CTaHJAPTHHIC MaphI

22 eI eHANKY IS PHBIX IOCKOCTEH U MPSAMBIX, CHMMETPHH
MHOTOTPaHHHUKOB

93 [TeprienaAMKYyIApHBIE TPSIMBIE U TIIIOCKOCTH: TEOpeMa O TpeX
nepreHanKyIspax

24 [lepnenauKynsipHbIE TPSIMBIEC U TIJIOCKOCTU: BBIYMUCICHUS JIJIMH B
MHOTOI'paHHHUKAX

95 [ToBTOpEHHUE: MIOUIAIN MHOTOYTOJIBHUKOB, (JOPMYJIBI JUISI TIOIAICH,
COO0paKeHHUSI TIOJJ00MS

26 [ToBTOpEHUME: TIIIOMIAIN MHOTOYTOIBHUKOB, (DOPMYJIIBI IJIs TUTOIIACH,
COO0OpaKeHUsI TIOJI00MSI

97 [ToBTOpEHME: MIOMIAAN MHOTOYTOTFHUKOB, ()OPMYIIBI JUTS TUIOMIA/ICH,
COO00paXeHHUS MOT00MS

98 [Tnomanu ceyeHnit MHOTOTPaHHUKOB: IIJIOIAId TTOBEPXHOCTE,
pa3pe3aHusi Ha 4acTu, COOOpakeHUsI OA00HS

29 [Tnomanu ceueHUt MHOTOIPaHHUKOB: TIJIOIIAIU TTOBEPXHOCTEH,
pa3pe3aHusi Ha 4acTu, COOOpakeHUsI OA00HS

30 KonrtponpHas pabora "[loBTOpEeHHE: MHOTOrpaHHUKHU, CEYEHUS
MHOI'OI'paHHUKOB"

31 O0beM Tena. O0beM MPSAMOYTOJBLHOTO TapalIe/IeTUIeIa

32 3agaun 00 ynBoeHHH Ky0a, 0 KBaapaType Kyda; O TPUCEKIIUU yTiia




Crepeomerpudeckue 3a/1a4u, CBsI3aHHbIE ¢ 00BEMOM IPSIMOYT OJIbHOT'O

33 napajuiesnenunena

34 [TpuknagHble 3aja4M, CBSI3aHHBIE C BHIYUCIEHHEM 00bEMa
MPSMOYTOJILHOTO MapaieNnenumnena

35 O0BEM NpAMON TPU3MBI

36 CrepeomeTpudeckue 3a/1a4u, CBsI3aHHBIE C BBIYMCIEHHEM 00BHEMOB
MIPSAMOU NTPU3MBI

37 [Ipuknanneie 3a1a4uu, CBA3aHHBIE ¢ 00BEMOM IPSMOI MTPU3MBI

38 Brruncnenrne o0bEMOB Tell C MOMOIIBIO OMPEAEIEHHOr0 HHTErpaa.
O0BEM HaKJTOHHON TTPU3MBI

39 Brruncienne 00bEMOB TeJl ¢ TOMOIIBIO ONMPENEIEHHOIO HHTErpaia.
O06bEM nHpaMuIbl

40 ®opmyna 06béMa mupamuasl. OTHOLIEHHE 00BEMOB MUPAMUJ C O0IIIM
YTJIOM

a1 ®opmyna 06béMa nupamuasl. OTHOLIEHHE 00BEMOB MUPAMUJ ¢ OOLIUM
YTJIOM

42 CrepeomeTpudecKue 3a/1auu, CBsI3aHHBIC ¢ 00hEMaMH HAKIIOHHOMN
MIPU3MBI

43 CrepeomeTpudeckue 3a/1a4u, CBsI3aHHbIE ¢ 00bEMAMU MTUPAMU/IBI

44 [Mpuknanusie 3aaauu o TeMe "O0bEMBI Ten'", CBsA3aHHBIE ¢ 00BEMOM
HAKJIOHHOU IPU3MBI

45 [Tpuknanueie 3anaun o TeMe "O0bEMBI Ten", CBsI3aHHBIE C 00BEMOM
MUPaMUIbI

46 [Tpumenenue 00bEMOB. BhIurciieHre pacCTOSHUS 0 TIJIOCKOCTH

47 KontponpHas pabora "OObEM MHOrOrpaHHuKa"

48 Hunuaapruyeckast MOBEPXHOCTb, 00Pa3yrONIHe HHJIMHIPUIECKOM

MOBEPXHOCTH




Humunap. [psmoi kpyroBoi nuumuuap. Ilnomanb moBepXxHOCTH

49 1
UIHHIPA

50 Konnueckas noBepxHocTbh, 00pa3yroliye KOHNYEeCKON OBEPXHOCTH. 1
Konyc

ol Ceuenue KOHYca MIOCKOCTHIO, MAapaIeNbHON MI0CKOCTH OCHOBAHUS 1

52 Yceuénnslii KoHyc. M300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnommaas 60KOBOI MOBEPXHOCTH U TIOJIHOM MOBEPXHOCTH KOHYCa 1

54 [Tnomaas 60KOBOW MOBEPXHOCTH U TIOJIHON TTOBEPXHOCTH KOHYCa 1

55 CrepeoMeTpuieckre 3a/1a4H Ha TIOKa3aTENbCTBO M BEIYNCIICHUE, 1
MOCTPOCHUEM CEUCHUH UIMHPA, KOHYCa

56 CrepeomeTpudeckue 3a/1a4u Ha JOKa3aTeNbCTBO M BBIYUCIIECHUE, 1
MOCTPOCHUEM CEYEHUI IUIMH/PA, KOHYCa

S7 [TpuxiagHble 3aja4u, CBS3aHHbIE C LIUIMHIPOM 1

58 [TpuknagHbie 3aa4M, CBS3aHHBIE C IUIHHIPOM

59 Cdepa u map

50 [Tepeceuenue cdepsl u mapa ¢ niIockocTbio. Kacanue mapa u chepsl 1
IUIOCKOCTHIO. Bu 1 n300paskenue mapa

61 [Tepeceuenne cdepsl U mapa ¢ mIockoctbio. Kacanue mapa u cepsr 1
IJIOCKOCTHI0. Bua u n3obpaxenue mapa

62 VYpaBuenue coepsl. [lnomans chepsl u e€ yacreit

63 CummeTpust chepsl 1 mapa

64 CrepeoMeTpuieckre 3a/1a4H Ha I0Ka3aTeNbCTBO M BEIYNCIICHUE, 1
CBsI3aHHBIE CO C(hepoil 1 mapom, MOCTPOCHUEM UX CEUEHUH MIOCKOCTHIO

65 CrepeomeTpudecKue 3a/1a4u Ha JOKa3aTelNbCTBO U BBIYUCIICHUE, 1
CBSI3aHHBIE CO CEPOi U IaAPOM, TOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO

66 [TpuknaaHbIe 3a/1aUd, CBA3aHHBIC CO C(hepoi U mapoM

67 [ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH, BBIYHUCIICHUS B OKPYKHOCTH, 1




CTaHJapTHBIE TOI00U S

68 PazimyHbie KOMOMHAIIMY TEIT BPAIICHUS ¥ MHOT OIPaHHUKOB 1

69 3anayu no teme "Tena 1 MOBEPXHOCTH BparieHus" 1

70 3anayu no teme "Tena 1 MOBEPXHOCTH BparieHus" 1

71 KonrtponpHas pabora "Tena u moBepxHocTu BpaueHus" 1

72 O06béM nmHIpa. Teopema 00 00bEME TPSAMOTO ITUITHHIPA 1

73 Brrancnenrne 00bEMOB TeIl C MOMOIIBIO OMPEASIEHHOTO HHTErpaa. 1
O0béM KoHyCa

74 [Tnomaan 60KOBOM M TTOJIHOM TOBEPXHOCTH KOHYCa 1

75 CrepeoMmeTpruyeckue 3a/1a4u, CBSI3aHHbIE C BBIYUCICHHEM 00HhEMOB 1
WIHH]PA, KOHyCa

76 [Ipuknanupie 3agauu o Teme "OO0bEMBI U TIJIOIIAAN MTOBEPXHOCTEH Ten" 1
O0bEM mapa u mapoBoro cekropa. Teopema 06 o0wvEMe mapa. [Tnomans

77 chepsl. CTepeoMeTprIecKre 3a]1a4H, CBI3aHHBIC C BEIUUCICHUEM 1
00BEMOB Mapa, MIApOBOro CErMEHTa U IAPOBOT0 CEKTOpa
[Tpuknamnaeie 3amaun o TeMe "O0bEMBI Ten", CBsI3aHHBIE C 00BEMOM

78 nrapa u niaomaneio cgepbl. COOTHOMICHUS MEXAY TUIOIIASIMU 1
MOBEPXHOCTEH 1 00bEMaMU TOJOOHBIX TEI
[TonoGHEbIe Tena B mpocTpaHcTBe. Mi3MeHenne o0bEMa npu mogoouH.

79 CrepeomeTpudeckue 3a/1a4u, CBsI3aHHBIE C BRIYUCICHHEM 00BEMOB Tel U 1
IUIOIIA/Ie TTOBEPXHOCTEN

80 Kontponbhas padora "Ilnomany moBepxXHOCTH U 00BEMBI KPYTJIbIX Ten" 1

81 JBuxenust npoctpancta. OTodpaxkeHus. J[BuKeHus U paBEHCTBO 1
¢uryp. Ob1ue cBoiicTBa IBUKEHUN

82 Bu bl ABMKEHU: TapaieNibHbIN IEPEHOC, IEHTpalbHAsl CAHAMMETPHUS, 1
3epKajbHass CHMMETPHSI, TOBOPOT BOKPYT MPIMOI

83 [TpeobpazoBanus nmogodust. [Ipsmas u chepa Ditnepa 1




84

FGOMCTpI/IT-IGCKI/Ie 3aa41 Ha MPUMCHCHUEC IBUKCHU A

85 KonTpomnbHas padora "BekTopbl B mpocTpaHcTBE"
O6ob6marotee nopropenue 11 moHATHI 1 METOIOB Kypca TeoMeTpun

86 10-11 kmaccoB, cucrematusanus 3HaHui: "[lapanneabHOCTh MPSIMBIX U
IUIOCKOCTEH B MPOCTpaHCcTBE"

87 O6o6marotiee moBropenue 11 moHATHI 1 METOIOB Kypca reOMeTpuu
10-11 xmaccoB, cucremaru3anus 3Hanuii: "BekTopsl B mpocTpancTBe"

88 O6o61maroiee nopropenue 11 noHATHI U METOI0B Kypca TeoMeTpun
10-11 kmaccoB, cucTemMatu3anus 3HaHU: "BeKTophl B mpocTpaHcTBe"

89 O6ob6maromiee moBropenue 11 moHATHI 1 METO0B Kypca reOMeTpHH
10-11 xnaccoB, cucremaru3anus 3Hanui: "OObeM MHOTOrpaHHUKA"

90 O6o6maronee nopropenue 11 moHATHI U METOI0B Kypca FreoMeTpun
10-11 xnaccos, cucremarusanus 3Hanuii: "O0beM MHOTOrpaHHUKA"
O6o6maromiee moBropenue 11 moHATHI 1 METOIOB Kypca reOMETPHH

91 10-11 xnaccoB, cucremaru3anus 3HaHui: "[l1omaam moBepxXHOCTH U
00BEMBI KPYIJIbIX TEN"
O6ob6maromiee moBropenue 11 moHATHI 1 METOIOB Kypca TeoMeTpun

92 10-11 kmaccoB, cuctemarusanus 3HaHui: "l1lnomnaam NoBepXHOCTH U
00BEMBI KPYTJIbIX Ted"

93 HToroBast KOHTpoJIbHAs paboTa

94 Hrorosasi KOHTpoOJIbHAS paboTa

95 [ToBTOpEeHue, 0000IICHHE U CUCTEMATH3aIUsl 3HAHUH

96 Hcropust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ poJib B pa3BUTHU
COBPEMEHHBIX HHXCHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

97 Uctopust pa3BUTHS CTEPEOMETPUHN KaK HAYKHU U €€ pOJib B Pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOIOTHii

98 Hcropus pa3BUTHS CTEPEOMETPUN KaK HayKu U €€ poJib B pa3BUTHU

COBPEMECHHBIX MHKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHH




99 Ucropus pa3BuTHs CTEPEOMETPUU KaK HAYKH U €€ POJIb B pa3BUTHHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT Ui

100 Ucropus pa3BuTHs CTEpEOMETPUU KaK HAYKH U €€ POJIb B pa3BUTHHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT U

101 Hcropus pa3BUTHS CTEPEOMETPUU KAK HAYKH U €€ POJIb B pa3BUTHU 1
COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT U

102 Ucropus pa3BuTHs CTEPEOMETPUU KaK HAYKH U €€ POJib B pa3BUTHHU 1
COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT U

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemMble MpeMeTHbIE Pe3yIbTAThI 0CBOEHNSI OCHOBHOIA
NMpoBePsIEMOT0 .
00pa3oBaTeIbHOI MPOrpaMMBbI CPeHEro 0o1ero 0opa3oBaHusi
pe3yiabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMH: TOYKA, TIPSIMasi, IJIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEICTBHS M3 HUX IPH PEUICHUU
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh TMOHATUSAMHU: TMapaUIENbHOCTh W HEPHEHIUKYJISIPHOCTH
' MPSIMBIX U TIIOCKOCTEN
74 KnaccudummpoBaTh B3aMHOE PACIIOIOXKEHUE MPSIMBIX M IIJIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBaTh MOHATUSMU: ABYTPAHHBIA Yroj, IPaHU ABYTPAHHOTO YIJIa,
7.5 peOpo ABYTpaHHOIO yIJia, JUHEHHBIA yroy ABYTPAHHOTO YIJa, TpajycHas
Mepa ABYTPaHHOTO yriia
76 OnepupoBath MOHATHSAMH: MHOTOTPAHHHK, BBIMYKIBIA M HEBBITYKJIBIH
' MHOTOTPaHHHUK, SJIEMEHTBI MHOTOI'paHHUKA, IPABHILHBI MHOTOTPAaHHUK
77 Pacno3HaBaTh OCHOBHBIC BHUJBl MHOTOIDAaHHUKOB (TIMpaMuia, IpU3Ma,
' MPSIMOYTOJIbHBIH MapaJienenumnen, Kyo)
KnaccudpumupoBath ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBAaHHS  JJIA
7.8 KIacCH(UKAIUU (BBITYKJIbIC U HEBBITYKIIBIE MHOTOTPAHHHUKH, TPABHILHBIC
MHOTOTPaHHUKH, IPSIMbIC U HAKIIOHHBIEC TTPU3MBI, TTapaJUICIICTTUITIC ThI)
7.9 OmnepupoBaTh NOHATUSIMU: CEKYIIasl INIOCKOCTh, CEUYE€HNE MHOTOI' PAHHUKOB
210 OOBSCHATH MPHUHIIMITEI TTOCTPOCHUSI CEUCHUI MHOTOI'PAHHUKOB, UCIOJIB3YS
' METOJI CJICIIOB
CTpouTh ce4eHUss MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIOJHATH
7.11 (BBIHOCHBIE) TJIOCKME YEPTSKU M3 PUCYHKOB IPOCTHIX O0OBEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y
Pemate 3ajauyn Ha HaXOXKACHUE NEOMETPUYCCKHX BEJIMYUH 10 00pasiam
WIA alrOpPUTMaM, ITPUMCHSS W3BECTHBIC AHAIMTHYCCKHE METOABI TpU
7.12 pelIEHNH  CTAaHJAPTHBIX MAaTEeMAaTHYECKMX 3a/Jad Ha  BBIYHUCIICHUE
pacCTOSTHUN MEXAy NIBYMs TOYKAMH, OT TOYKH JO MPSIMOH, OT TOYKHJIO
TJIOCKOCTH, MEXKJTy CKPEIIUBAIOIIUMHUCS MPSIMBIMU
Pemate 3asaun Ha HaxOXJACHHWE NEOMETPHUYECKHX BEIMYHH 1O 0Opaslam
713 WIA aJTOPUTMaM, MPUMEHSS HW3BECTHBIC AHAIMTHYCCKHE METOABI TPU

pPCIICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3a/la4 Ha BBIYUCIICHUC YIJIOB
MCXKIY CKpCHIMBAOIIUMUCA IIPAMBIMU, MCKIAY HpﬂMOﬁ n IIJIOCKOCTBIO,




MCKAY IJIOCKOCTAMH, ABYTI'PAHHBIX YI'JIOB

Beruuciath 00bEMBI U TIJIOIIAIM TOBEPXHOCTEH MHOTOI'PAaHHUKOB (TIpU3Ma,

7.14 NUpaMUja) ¢ MpUMEHEHHEM (OPMYJ, BBIYUCIATH COOTHOILIEHUS MEXAY
TUTOIA/ISIMU TIOBEPXHOCTEH, 00bEMaMH MO00HBIX MHOT OTPaHHUKOB
715 OnepupoBaTh MOHATHSAMH: CHMMETpPUS B TPOCTPAHCTBE, IEHTP, OChb U
' TJIOCKOCTh CHMMETPHUU, IIEHTP, OCh U TIOCKOCTh CHMMETPUH (DUTYPBI
W3Bnekatb, mpeoOpa3oBeIBaTh M WHTEPHIPETHPOBATH HWH(POPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TIPEACTAaBICHHYIO Ha
YepTexax U pUCYHKaX
[TpumeHsTh TeoMeTpuuecKkue (GaKThl IS PEHICHUS CTEPEOMETPHUYECKUX
7.17 3a7a4, MNPEANOJararolluX HECKOJbKO IIaroB pEUICHUs, €CIIA YCIOBUSA
MIPUMEHEHUS 3aaHbI B IBHOU Qopme
718 [IpumenaTs mpocTellre MNpPOorpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUYeCKUX 3a7au
719 [TpuBOIUTH TpUMEpPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TPUPONE U
' ’KM3HH, PaCIIO3HABATH MPOSBJICHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE
[TpuMeHATh TOJIydYEeHHBIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peajibHbIE
CHTyalliyl U NMPUMEHATh U3YYCHHBIE MMOHSATHS B MPOIIECCE TIOMCKA PeIleHuUs
MaTeMaTHYeCKu C(POPMYTHPOBAHHOW MPOOIEMBI, MOIETUPOBATh PEasIbHBIC
7.20 CUTyallUM Ha SA3bIKE I'€OMETPUHU, HCCIENA0BATH IOCTPOCHHBIE MOJAEIH C
UCIIOJIb30BaHUEM T'€OMETPHUCCKUX MOHITUH M TEOpeM, almapaTa aireOpsl,
pemarb  TPaKTUYeCKHE  3aJadd, CBsA3aHHBIE C  HAXOXJICHHEM
reOMETPUYECKUX BEITHMIHH
11 KJIACC
Kon v
IIpoBepsieMble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHS 0CHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOH MPOrpaMMBbI Cpe/IHero 001Iero 0opa3oBaHus
pe3yJjibTara
6 I'eomerpus
OnepupoBath MOHATUSAMU: IMJIMHAPUYECKAs MMOBEPXHOCTb, 00pa3yrolue
6.1 UWIMHIPUYECKON TOBEPXHOCTH, UWIUHAP, KOHHYECKas IOBEPXHOCTD,
o0pasyrome KOHHYeCKOi MOBEPXHOCTH, KOHYC, ceprueckas MoBepXHOCTh
6.2 PacrioznaBath Tena BpamieHus (TUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH C1IOCOOBI MOTYYEHUS TEJ BpalLCHUs
6.4 KnaccudummpoBaTs B3auMHOE pacrojiokeHne chepsl U IOCKOCTH
OmnepupoBaTh MOHSATHIMHU: IAPOBOH CErMEHT, OCHOBAaHHE CErMEHTA, BHICOTA
6.5 CerMeHTa, LIapOBOW CJIOH, OCHOBaHHE LIAPOBOrO CJIOS, BHICOTA IIAPOBOIO
CII0s1, IIAPOBOM CEKTOP
6.6 Beaucnsate 00BEMBI W IUIOMIAAW TOBEPXHOCTEH TeNm  BpaIleHHUS,




reOMEeTPUYECKUX TEN C IPUMEHEHUEM popMyJl

6.7

OnepupoBaTh TOHSATUSMHU: MHOTOIPAaHHUK, BIMCaHHBIA B chepy u
OIMCaHHBIA OKOJIO cdepsl, chepa, BOUCAHHAS B MHOTOI'PAaHHUK WM TEJIO
BpaleHUs

6.8

BBMHCIATE COOTHOIICHHS MEXAY TUIOMIAIIMU TTOBEPXHOCTEH M 00bEMaMu
IMOTOOHBIX TEI

6.9

N3o0paxath u3yyaemble (QUIypbl OT PYKH U C HNPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB

6.10

BbIonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PHCYHKOB IPOCTHIX
00bEMHBIX (UTYp: BHJA CBEPXY, COOKY, CHHU3Y; CTPOUTb CEUYEHHs Tel
BpallleHus

6.11

W3Bnekatp, HMHTEPHPETUPOBATH U MPEOOpPa3oBbIBaTH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TIE€OMETPHUECKUX (Urypax, MPEICTaBICHHYIO Ha
YepTeKax U PUCYHKaxX

6.12

[TpumensaTes reoMerpuueckue (akTbl Al PEIIEHUS CTEPEOMETPUUYECKHX
3a/a4, MPEANOJIAralluX HECKOJIBKO IIaroB pEIICHHs, €CIU YCIOBUSA
IIPUMEHEHUS 3a7aHbl B IBHOU Qopme

6.13

OmnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BEITIONMHATE  CUCTBUS CIIOKCHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOXKCHHSI BEKTOpPAa Ha YHCIO, OOBSICHSATh, KaKMMH CBOMCTBAMH OHH
001a1ar0T

6.15

[TpuMeHATH mpaBUIIO MapaiesIenuIeaa Mpu CI0KEHUN BEKTOPOB

6.16

OnepupoBaTb MOHATHAMHU: [EKapTOBbl KOOPAWUHATBI B IPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOpA, Yol
MEXAYy BEKTOpPaMH, CKaJSIPHOE NPOM3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxonuts CYMMY BCKTOPOB W IPOU3BCIACHUEC BCKTOpPAa Ha YHCIIO, YI'OJ
MCXKY BCKTOPaMH, CKAJKIPHOC IIPOMU3BCIACHUC, PACKJIAaAbIBATL BCKTOP IIO
ABYM HCKOJUJIMHCAPHBIM BCKTOpPaM

6.18

BaHaBaTB IMJIOCKOCTh YPAaBHCHUCM B I[eKapTOBOfI CUCTCMEC KOOpAUHAT

6.19

Pemats HpOCTefIIHI/Ie TCOMCTPUUCCKHUEC 3aJa4M Ha IMPUMCHCHUC BCKTOPHO-
KOOPAWMHATHOI'O MCTOAA

6.20

Pemats 3aJa4u Ha JA0Ka3aTCJIbCTBO MATEMAaTHYCCKUX OTHOIIEHWH WU
HaXO0XACHUEC TCOMETPUYCCKUX BCIMYUH II0 06pasuaM WK aJirOpuT™MaM,
IIPUMCHS A HU3BCECTHBIC METOJbI npu peIICHUH CTaHAaPTHBIX
MaTEMaTHYCCKHUX 3aJa4

6.21

[IpuMeHsaTe mpocTEdIIMe MPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUUECKHUX 3a7a4

6.22

[IpuBOoaUTH NMpUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEW B IPUPOIAE U
YKU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE

6.23

HpI/IMeHHTB IMOJTYYCHHBIC 3HAHUA HA IMPAKTHUKE: aHAJIMU3UPOBATHL PCAJIbHBLIC




CUTyallMHd U MPUMEHATh U3yUYEHHBIE MOHATUSA B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTHYeCKU C(POPMYTHPOBAHHOW MPOOIEMBI, MOIETUPOBATh PeasbHBIC
CUTyallUH Ha S3bIKE TI'€OMETPUM, HCCIEN0BATH IOCTPOCHHBIE MOZAEIU C
UCIOJB30BAHUEM T'€OMETPUYECKUX MOHSATHI M TEOpeM, ammapara aiaredpsl,
pemiath  NPAaKTUYECKUE  3aJauyd,  CBSI3aHHbIE C  HAXOXIECHUEM

IreOMCTPUYCCKUX BCIIMYNH




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
7

IIpoBepsieMblii 3JIeMeHT CO/IePKAHUS

I'eomerpus

7.1

OCHOBHBIE TIOHSATHS CTCPpCOMCTPUH. TO‘IKa, npsamasi, IIJIOCKOCTb, IIPOCTPAaHCTBO.
ITousTie 00 aKCMOMATUYECKOM MMOCTPOCHUHN CTCPECOMECTPUU: AKCHOMBI CTCPCOMCTPUHN U
CIICACTBHUA U3 HUX

7.2

B3auMHoe pacnosiokeHue MpsiMbIX B IIPOCTPAHCTBE: MepeceKarouecs, napauielbHbIe
U cKpewmuBarommecs npsMmeie. [lapannenbHOCTh NOpsIMBIX M IUIOCKOCTEH B
[IPOCTPAHCTBE: MapaJJICNIbHbIE MpPsSMbIE B IPOCTPAHCTBE, IAPAJIJICIBHOCTh TPEX
NOpSMBIX, MapaJuIeIbHOCTh MPSIMOM M IUIOCKOCTH. YIJIBIC COHAlpaBJICHHBIMU
CTOpPOHAMH, YIrojl MEXAYy NpSIMbIMU B MpocTpaHcTBe. llapamienbHOCTh NIIOCKOCTEM:
napajuieibHble IIJIOCKOCTH, CBOMCTBA MapalulesbHbIX IUIockocTed. Ilpocreiimmue
MPOCTPAHCTBEHHBIE (UTYypbl Ha TJIOCKOCTH: TEeTpaj’ap, KyO, mapaiienenumnesn,
MOCTPOECHUE CEUEHUI

7.3

[lepneHAMKYISPHOCT, HPSAMOM M IJIOCKOCTH: TNEPHEHAMUKYJSPHBIE IpsMbIE B
IIPOCTPAHCTBE, MPAMBIE MMAPAIJICIIbHBIE U NEPIEHANKYISIPHBIE K INIOCKOCTH, MPU3HAK
NEPIEHAUKYJIIPHOCTH MPSMOM M MJIOCKOCTH, T€OpeMa O MPSMOM MEepIEeHINKYJISPHON
IIJIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YroJI MEXAY IPSAMOM M IUIOCKOCTBIO, IBYTPAHHBIN
YTOJ1, JMHEWHBINA yroJl ABYTPaHHOrO yria. IlepneHaukyisp U HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHHE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHs (GUTypHI HA
IJIOCKOCTh. IlepnenauKyIsIpHOCTD IUIOCKOCTEN: NMPU3HAK MEPIEHAUKYJSIPHOCTH JBYX
mockocrer. Teopema o TpEX NmepneHauKyIsIpax

7.4

[lonaTe MHOrOrpaHHMKa, OCHOBHBIE€ 3JIEMEHThl MHOTOIPDAaHHUKA, BBIMYKJIbIE U
HEBBIIIYKJIBIE MHOIOTPAaHHUKH, pa3BEpTKAa MHororpaHHuka. IIpusma: n-yrosbHas
npu3Ma, TpaHd U OCHOBAHMS TNPU3MBI, MpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAs MOBEPXHOCTh NpU3Mbl. [lapasuienenunen, npsaMoOyroiabHbIi apauiesenunes] u
ero cpoiictBa. [lupamupa: N-yrojgpHas nupaMuaa, TpaHd U OCHOBAHUE MUPAMUIBI,
OoKkOBasi M TOJHAs MOBEPXHOCTb MUPAMHIBI, MPaBWIbHAS W yCEUEHHAs MHpaMUAA.
OnemMeHThl MNpuU3Mbl W nupamuibl. IlpaBunbHbIE MHOIOIPaHHHMKHU: TIOHSATHE
[IPaBWJIBHOIO MHOIOTPaHHMKA, IPaBUJIbHAS INpyu3Ma U IIPaBUJIbHAS [HPaAMHA,
MpaBUJIbHAS TPEYroJibHAS MUpPaMUIA U MPAaBUIBHBINA TeTpadap, Kyo. [Ipencrasienue o
MpaBUJIbHBIX MHOIOTPAaHHUKAaX: OKTa’ap, JojeKka’ap u wukocasapyrue CeueHus
MPU3MBI U U PaAMUIbI

7.5

CumMmeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSMOM, MIOCKOCTH.
DOneMeHTsl  CUMMETpUM B  TNHUpaMuAax, [apajulelienuenax, IMPaBUIbHBIX
MHOI'OTpaHHHUKaX

7.6

Bbuncnenre »1eMEHTOB MHOTOIpaHHUKOB: péOpa, nuaroHanu, yriel. [lmomansb
OOKOBOIi MOBEPXHOCTHU U MOJHON MOBEPXHOCTH MPAMOI MPU3MBI, IJIOIAAb OCHOBAHHH,




TeopeMa 0 OOKOBOI MOBEPXHOCTU MPAMOI mpu3Mbl. [Lnommans 60KOBOW MOBEPXHOCTH U
MOBEPXHOCTU MPABUIBHOW MUpPaMHbl, TEOpEMa O IJIOMIAAM YCEYEHHON MHUPAMU/IBIL.
[Tonstue 06 00bEMe. OOBEM MUPAMHIBI, TPUZMBI

7.7

[TonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXy IUIOLIAASMU TOBEPXHOCTEH,
00BEMaMU MOT00HBIX TeJ

11 KVIACC

Kon
6

HpOBepﬂeMbl H 3JIeMeHT COACPKAHUSA

I'eomerpus

6.1

[unuHapruYecKas MOBEPXHOCTh, 00pa3yIoIHe MUJINHIPUUESCKONW MOBEPXHOCTH, OCh
MUJIMHAPUYECKON MoBepXHOCTH. LlummHap: ocHOBaHMS U OOKOBas TMOBEPXHOCTD,
o0pa3yromas u 0Ch, IJIOIIA/Ib OOKOBOK M MOJHOM MOBEPXHOCTH

6.2

Konnueckast moBepxHOCTh, 00pa3yrolye KOHMUYECKON MOBEPXHOCTH, OCh U BEpPILIMHA
KOHUYECKON moBepxHOocTH. KoHyc: OocHOBaHWe M BepiIMHA, oOpasyromas u OCh,
Iom@aasr OOKOBOM M TOJHOW IMOBEPXHOCTU. Y CEUEHHBIM KOHYC: OOpasylolmme u
BbICOTa, OCHOBAaHU U OokoBas ITOBEPXHOCTDH

6.3

Cdepa u map: uentp, paguyc, AMaMmerp, MIOMAAb MOBEpXHOCTH chepbl. BzaumHoe
pacrionoxeHue cdepbl M IJIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOIaab

cepbl

6.4

N3o6pakenue Ten BpalieHus Ha MIOCKOCTU. Pa3BEépTKa NuIMHIpa U KOHyca

6.5

KOM6I/IHaHI/II/I TECJI BpalllcCHUS 1 MHOI'OI'PaAHHUKOB. MHOFOFpaHHI/IK, OITM CAaHHBIN OKOJIO
C(’pepm, cq)epa, BIIMCaHHAsA B MHOT'OT'PAaHHUK, HUJIM TCJIO BpalllCHUA

6.6

[Monsitue 060 00BEMe. OcHOBHBIE CcBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
IpSMOYTOJIFHOTO TTapaJulelienuIieia U ciencTBUs u3 He€. O0bEM MMImMHApa, KOHYCA.
O06béM 1mapa u miowaab chepsl

6.7

[Togo6HbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXK/IY IUIOIIA MU TOBEPXHOCTEH,
00BEMaMu OLO0HBIX TE

6.8

Ceuenus nmnauHApa (MapajuieIbHO W TEPHEHIUKYISPHO OCH), CEUEHHUs] KOHYyca
(mapanenbHOe OCHOBAHUIO U MPOXOJAIIEE YEPE3 BEPIINHY), CEUSHHS 11apa

6.9

Bektop Ha mnnockoctd M B mpocTtpaHcTBE. Cl0KEHHE W BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uucio. Pa3noxkeHue BeKTopa Mo TPEM HEKOMIIJIaHAPHBIM
BekTopaM. [IpaBuno napamnenenunena. Pemenue 3aaa4, CBSI3aHHBIX ¢ IPUMEHEHHEM
MpaBuUIl AEUCTBUM C BEKTOPAMU

6.10

[IpsmoyronbHasg cucremMa KOOpAMHAT B MmpocTpaHcTBe. KoopaumHaTel BeKTOpa.
[Ipocreiimme 3agaum B KoopAMHATaX. Yroa Mexay BekTtopamu. CkanspHoe
IIPOU3BENCHUE BEKTOPOB. BBIUMCIEHHE YIJIOB MEXAY NPSAMBIMU U IUIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO IPH PEILIEHUU T€OMETPUUYECKHUX 3a1a4




ITPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon IIpoBepsieMble TPeGOBaHUsI K PeAMETHBIM Pe3yJIbTATAM 0CBOCHHUS
NpOBEPsAEMOro | OCHOBHON 00pa3oBaTeJIbHOM NPOrpaMMBbl CpeiHEro oouero
TpeOOBaHNUs o0pa3oBanus

Bnanenue wMeTomamMu JI0OKa3aTelbCTB, aNTOPUTMAMHU DEIICHUS 3ajady;
yMeHHe (QOPMYJIHPOBATH W OMNEPUPOBATH IMOHATHIMH: OINpPEACICHHE,
aKCHOMa, TeopeMa, CIEeICTBHE, CBOMCTBO, IPH3HAK, J10Ka3aTebCTBO,
paBHOCHJIbHBIE (POPMYITHPOBKH; MPUMEHSATh UX; YMEHHE (HOPMYIHpPOBATH
o0paTHOE W TPOTHBOIIOJIOXKHOE YTBEp)KICHUE, MPHUBOIUTH IMPUMEPHI U
KOHTPIPUMEPBI, HKCIIOJIB30BaTh METOJ MAaTeMAaTHYECKOW WHAYKIIUU;
NPOBOJIMTH JTOKA3aTelbHBIC PACCYKICHUS MPH PELICHUH 33734, OlCHUBATh
1 JIOTUYECKYI0  TPAaBUJIBHOCTh  PACCYKICHHU; yMEHHE  OIEPUPOBAThH
HOHATHSMHU: MHOXECTBO, MOIMHOXECTBO, OINEPAllMi HaJ MHOXXECTBAMU;
YMEHHE HCIIOJBb30BaTh TEOPETHKO-MHOXKECTBCHHBIN  ammapar s
OIMCaHUs PEaJbHBIX MPOIECCOB U SIBJICHUH M MPU PEIICHUH 3a/1a4, B TOM
YUCIIe U3 JPYTUX YUICOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH TTOHITHIMH:
rpad, cBs3HBIN Tpad, AepeBo, MUK, rpad HA MIOCKOCTH; yMEHHE 32/1aBaTh
U OINHKCBHIBATH rpadbl pa3IMYHBIMH CIIOCOOAMU; UCIOB30BaTh T'padbl pu

pellIeHnH 3a/1a4

YMeHne onepupoBaTh MOHATHUSMHU: HATYPAJIbHOE YHCIIO, IEI0e YHUCIIO,
CTEIIeHb C LEJIBIM ITOKa3aTesieM, KOPEeHb HATypaJIbHON CTENEHH, CTENCHb C
palMOHALHBIM TOKA3aTeleM, CTENEHb C JEHCTBUTENBHBIM IOKa3aTeleM,
jgorapuM 4YKcClia, CHHYC, KOCHMHYC W TAaHI'€HC MPOU3BOJILHOI'O 4YHCIIA,
OCTaTOK MO MOJYJI, PalMOHAIBHOE YHCIO, HMPPAIMOHAIBHOE YHUCIIO,
MHOXKECTBA HATYPAJIbHBIX, I[€JBIX, pAIMOHAIBHBIX, J[€HCTBUTEIBHBIX
2 YHCell; YMCHHE MCIIOIh30BATh MTPU3HAKY JCIMMOCTH, HAUMEHB I 00N
JeUTEb ¥ HaWMEHbIee O00Ilee KpaTHOe, airoput™M EBkimaga mpu
PELICHUH 3a]1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIHOHHBIMH CHCTEMaMH
CUHCTICHHSI; YMEHUE BBIMOIHITH BBIYMCIICHUE 3HAUCHUN U MTPeodpa3oBaHus
BBIPQXKCHUN CO CTEMEeHSMH W JIorapupMamu, MpeoOpa3oBaHHs POOHO-
palMoOHANBHBIX ~ BBIPAKEHUH; yYMEHHE  ONEpPHpPOBATh  IMOHATHUSIMHU:

MoCJICA0BaTCIbHOCTD, apI/I(i)MeTI/ILIeCKaH mporpeccusa, I eoOMECTPUICCKAA




nporpeccusi, OeCKOHeuHO YOBIBalINas TeoMeTpuuecKkas MpPOrpecCus;
YMEHHE 3a/laBaTh IIOCIEIOBATEIbHOCTH, B TOM 4YHCIE C TOMOIIBIO
PEKYpPPEHTHBIX (HOpPMYI; YMEHUE ONMEPHPOBATH MOHATUSIMU: KOMILIEKCHOE
YHUCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb W apryMeHT
KOMIUIEKCHOIO  4ucna, ¢Gopma  3alMcd  KOMIUIEKCHBIX  YHCel
(reomeTpuueckasi, TPUTOHOMETpPHYECKass © anreOpandveckas); YMETh
POU3BOJUTh apHU(PMETHUYECKUE ICHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
IPUBOAMUTH NMPUMEPHI UCIOJIb30BAHUS KOMIIJIEKCHBIX YMCEJl; OEpUPOBATH
HNOHATUAMHU:  MaTpuma 2x2  u  3x3, onpeaenuTelb  MaTpHIIb,

TCOMCTpPHUY €CKHMU CMBICII OIMPECACINUTECIIA

YMeHue onepupoBaTh IMOHATUSMHU: pPALUOHANIBHBIC, HPPALMOHAIBHEIE,
IIOKa3aTeNIbHbIE, CTEIEHHbIE, Jorapu(@MUUecKue, TPUTOHOMETPUUECKUE
YPaBHEHMS M HEPAaBCHCTBA, HUX CUCTEMBbl; YMEHHE OIIEPUPOBATH
HOHATUAMU: TOXJAECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YPaBHEHHM M HEPABEHCTB, PABHOCUJIbHOCTH
YPaBHEHMI, HEpPaBEHCTB M CHUCTEM; YyMEHUE pellaTh ypaBHEHUS,
HEPAaBEHCTBA W CHCTEMBl C IIOMOIUBIO PA3JIMYHBIX INPUEMOB; pEIIATH
YpPaBHEHMs, HEpPaBEHCTBA U CUCTEMBl C IapaMeTpOM; IPUMEHATh
YPaBHECHMS, HEPAaBEHCTBA, UX CHUCTEMBI Ui PELICHUS MAaTEMaTHYECKUX

3a/1a4 | 3a]1a4 U3 Pa3InyHbIX 00acTell HAyKH U peabHOM KU3HU

YMmeHue omnepupoBaTh TMOHATUSAMHU: (DyHKUUSA, UYETHOCTH (YHKIIHH,
NEePHOANYHOCTh (YHKIUH, OrPAaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (yHKIWH, HauOoJiblllee W HAaWMEHbIIee 3HAYECHUS
(GYHKIMM Ha MPOMEXYTKE, HenpepblBHAsT (DYHKLUS, aCUMITOTHI rpaduka
¢byHkuMu, mepBas U BTOpas MPOU3BOAHASA (PYHKLIUHU, T€OMETPUUYECKUN U
bu3MYeCKHii CMBICT TPOM3BOJHOW, TEpPBOOOpa3Hasi, ONpeaeIEHHBINA
UHTErpall; yMEHHE HaXOIUTh AaCUMOTOTHI Tpaduka GyHKIMM;, yMeEHUE
BBIUMCIATh  IPOU3BOJHBIE  CYMMBbI, IPOM3BEIEHHUS, YAaCTHOIO U
KOMIO3UIMKM (QYHKIUI, HAaXOAUTh YpaBHEHHE KacaTelbHOH K TIpaduky
(GyHKIMM; yMEHHE HaXOAMTb IPOU3BOJHBIE AJIEMEHTAPHbIX (YHKIUM;
YMEHHE HCIHONb30BaTh MPOU3BOJHYIO [UJIS HCCIEAOBaHUS (DYHKIUH,
HaXOJUTh HaWOOJNbIIME M HAUMEHbIIME 3HAaueHHs (QYHKUUH; CTPOUTH
rpadMKd MHOTOYJICHOB C MCIOJIb30BaHMEM afIapara MaTeMaTH4ecKOro
aHaIu3a; NPUMEHATh MPOU3BOJHYIO JUIA HAaXOXKACHUS HAWIY4IIEero
pelieHuss B MPHUKJIAIHBIX, B TOM YHCIE COLHUAIbHO-3KOHOMMYECKHX U

(1)I/I3I/ILICCKI/IX jajgadax; HaXOAWTH IIOIaan Hu 00BEMBI (bI/Ipr C IMIOMOIIIBIO




HHTCr'pajia;, IMPUBOAWUTL IIPUMECPbBI MATEMATUYCCKOI'O MOIACIIMPOBAHUA C

MOMOIIBI0 U (P epeHITNaNbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATUSAMU: FpapuK QYHKIMH, 0OpaTHas QYHKIIHS,
KOMIIO3ULIMS (PYHKIUW, JIMHEHHass (QYHKIWS, KBaJpaThyHas (QYHKIIHS,
panuoHanbHas (yHKIMSA, CTeneHHas (YHKIHS, TPUTOHOMETPUYECKHE
byHKIMHU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, MMOKa3aTelbHas U
gorapugmMuyeckas (QYHKIUH, YMEHHE CTPOMTh TpadUKd W3yYEHHBIX
¢yHKUMHA,  BBIMONHATH  IpeoOpa3oBaHus  rpaukKoB  (YHKIIHH,
UCIIOJIb30BaTh I'pauKky A1 M3Y4YeHUs MPOIIECCOB W 3aBUCHUMOCTEH, TPU
peLIeHNU 3aJad M3 OPYruxX ydeOHBIX MPEeIMETOB W 3a/Jad U3 pealbHOU
KHU3HH, BBIpaXaTb (QOPMYyJIaMH 3aBUCHMOCTH MEXIY BeIHYHHAMH,
UCIOJb30BaTh CBOWCTBA M rpaduku (QyHKUUH I pelIeHHs ypaBHEHUH,
HEpaBEHCTB M 33Jay C IapaMeTpamM; H300pakaTh Ha KOOPIMHATHOMN

IIJIOCKOCTHU MHOKECTBA peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIC 3aJa4d pa3HBIX TUIMOB (B TOM 4YHCIE Ha
MPOILICHTHI, O U YacTH, Ha JBW)KEHHUE, padOTy, CTOUMOCTh TOBapoOB U
yCIyT, HAJOTH, 3a7a4i U3 00JacTH YHpaBJICHUs JTUYHBIMH U CEMEHHBIMU
¢uHAHCAaMM); COCTABIATh BBIPAKEHUS, ypaBHEHHS, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCIOBHIO 3aJadyH, HMCCIEJ0BAaTh IOJIYYEHHOE pEIICHHUE U
OIICHMBATh TMPABIOMOMOOHOCTh PE3yJbTAaTOB; YMEHHE MOJEIHPOBATH
pealbHbIE CUTyallUM Ha S3bIKE€ MaTeMaTHUKH; COCTABJSTh BbIPAXKEHMUS,
YPaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a7a4H, UCCIEA0BAThH
NOCTPOCHHBIE ~ MOJENM C HCIOJb30BAaHMEM  ammapara  airedpsl,

MHTEPIPETUPOBATH MOJyYCHHBIN PE3yIbTaT

YMeHue onepupoBaTh HMOHATUAMHU: CpEAHEE apuPMETHUECKOE, MEIUaHa,
HauOOJIbIIee U HAaNMEHBIIIEE 3HA4YCHUA, pasMax, OJUCICPCUAd, CTAHAAPTHOC
OTKJIOHEHHME YUCJIOBOro Habopa; yMEHUE M3BJIEKAaTh, MHTEPIPETUPOBATH
UH(pOpPMAILUIO, MPEICTABICHHYIO B TabJMIaX, Ha AUarpammax, rpapukax,
OTpaXarllyl0 CBOMCTBA PEAJIbHBIX MPOILIECCOB U SIBICHUH; MPEICTABISITh
uHbOpMAIMIO C T[OMOIIbIO Ta0dMII M JAWarpamMM; HCCIEA0BaTh
CTaTUCTUYCCKHUEC OAHHBIC, B TOM YHCJIC C HNPUMCHCHUCM rpa(bnqecxnx
METOAOB U JJICKTPOHHBIX CPECACTB, Fpaq)I/ILIeCKI/I ucciaeaoBatb COBMECTHBIC

HaOJII0ICHUS C TTOMOIIIBIO TUarpaMM PacCEMBaHUSA U JMHEUHON perpeccuu

VYMmeHue onepupoBaTh MOHATUSAMHU: CIIYYaWHBIM ONBIT M CIy4alHOE

co0 bITUC, BCPOATHOCTDH CJ'Iy‘I&fIHOFO COGI)ITI/ISI; YMCHHUC BBIYHCIITH




BEPOSITHOCTh C HCIOJb30BAHUEM TIpaUUYEeCKUX METOAOB; MPUMEHSThH
(GOpPMYJIbI CIIOKEHHSI ¥ YMHOXEHHsI BEPOSTHOCTEH, (OpMYyJy IOJHOMN
BEpPOSATHOCTH, GopMyiy bepHymmm, komOuHaTOpHBIE (PAKTBI U (HOPMYJIBI,
OLICHUBATh BEPOSITHOCTH pEAIbHBIX COOBITHH; YMEHHUE OIICPUPOBATH
MOHATUSAMU:  CJlydaliHas BEJIWYWHA, pPACIpEACIiCHUE BEPOSTHOCTEH,
MaTEeMaTUYECKOEe OXUJaHHWE, IUCICPCHS W CTaHIAPTHOE OTKIOHCHUE
CIly4allHOW  BEJNWYWHBL, (YHKIUU  paCIpElNeleHHss ©  IUJIOTHOCTH
PaBHOMEPHOTI'0, MMOKA3aTEIILHOTO U HOPMATBHOTO PACIPENCTICHHI;, YMCHIE
UCIIOJIh30BaTh CBOWCTBA M3YYCHHBIX PACIIPEICIICHUIN ISl PEIICHHs 3a/1a4;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIIUX YUCEI, METO/bI BHIOOPOYHBIX
UCCIICIOBAHUN; YMEHHE MPUBOAMTH NPUMEPbl MPOSBICHUS 3aKOHA
OOJIBIIMX YHCET B MPHPOJHBIX W OOIICCTBEHHBIX SIBJICHHUIX; YMEHHE
OIEPHPOBATHh IMOHITHSIMH: COUYCTAHHUE, NEPECTAHOBKA, YHCIIO COYCTAHHA,
YUCIIO  IEepecTaHoBOK, OwHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOpPHBIC (AaKThl U PACCYKICHUS ISl PEIICHUS 3a]1ad; OICHUBATh
BEPOSITHOCTU PEANbHBIX COOBITHIA; COCTABIISTh BEPOSTHOCTHYIO MOJCIb U

WHTEPIIPETUPOBATD MTOJYUEHHBIN PE3YJIbTAT

YMeHnue omnepupoBaTh TNOHSATUSIMU:  TOYKa, MpsMasg, MJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUUHA YIJIA, IUIOCKUN Yroj, ABYTPaHHBII
YTOJI, TPEXTPAHHBIA YTOJI, CKPEIMUBAIOIIMECS MPSIMBbIE, TAPAJIIEIbHOCTD U
NEPHEHAUKYJIAPHOCTh MNPSMBIX M IUIOCKOCTEM, Yroia MeXAy IpPSIMbIMU,
Yrojl MEKIy TMpSIMOM M IJIOCKOCTBbIO, YIroJl MEXKAY IJIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE MEXKAY MPSMBIMH,
paccTositHue MEXIy IJIOCKOCTSMHM; YMEHHE HCII0JIb30BaTh IPU PEIIECHUU
3a/1a4 U3y4yeHHbIe (aKThl U TEOPEMBbI IJIAHUMETPUHU; YMEHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOUIEr0 MHUPA; CTPOUTh MaTeMaTHYECKHeE
MOAEIH C TOMOUIbI0 T€OMETPUYECKUX NOHSATHA M BEJIWYUH, pEIIaTh

CBA3AHHBIC C HUMHU MMPAKTHUYCCKUEC 3a1a49U
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YMeHue onepupoBaTh MOHATHUAMU: IUIOIIAJL (UTrYyphl, 00BEM (uUrypsl,
MHOI'OIPaHHUK, IPAaBWIbHBIM MHOTIOI'PAaHHUK, CEYEHHE MHOrOIpPaHHHUKA,
Ky0, mapajulenenunesn, Npu3Ma, NUpampaa, ¢urypa M IOBEPXHOCTb
BpallleHns, LWIMHAP, KOHYC, map, cdepa, miomanab chepbl, MIIOMAIb
MOBEPXHOCTH NHUPAaMU[bl, NPHU3MBI, KOHycCa, LMJIMHApa, O0BEM KyoOa,
OpSMOYTOJILHOTO Mapajulefienunena, HUpaMubl, MPU3MBL, HWIMHIpA,
KOHYyca, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUEHHUs KOHyca MU LMIMHJpA,

nmapajuiCJibHblI€ OCH HWJIKM OCHOBAHHWIO, CCUYCHUEC MIapa, IIJIOCKOCTD,




Kacaromasicss cdepsl, LMIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOT'OTPaHHUKA, U300pa)kaTb MHOTOTPAHHUKHU, (UIYpPBI M MOBEPXHOCTH
BpAllCHMS, UX CEYCHMS, B TOM YHUCIIE C IIOMOLIbIO JIEKTPOHHBIX CPEICTB;
YMEHHME NPUMEHSATH CBOMCTBA I'€OMETPUYECKUX (UTYp, CAMOCTOSITENHHO
bopMynHpoBaTh ONpeeeHNus U3y4aeMbIX (UTyp, BHIABUTATh TUIIOTE3BI O
CBOWMCTBAaX M IMpHU3HAKaX T'e€OMETpUYECKUX (GUryp, oOOCHOBBIBaTH WU
OIpOBEpPraTh MX; YMEHHE MPOBOAUTH Kiaccupukauuoo ¢uryp mo
pasIMYHBIM TPU3HAKAM, BBIIOJHATE HEOOXOAMMBIE JIONOJHUTENIbHbIE

MOCTPOCHUS
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YMeHue onepupoBaTh IMOHSATUSMHU: JIBKEHHE B  IPOCTPAHCTBE,
napauieNbHBI MEePeHOC, CUMMETpPUSl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OUs, NOA00HBIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHbIE M MOJOOHBIE (UIYPBI, B TOM YHCIE B IPHUPOJE,
MICKYyCCTBE, apXUTEKTYpE; UCII0JIb30BATh T€OMETPUYECKIE OTHOLICHUS IPU
pelIeHuH 3ajad; HaXOOUTh TI'€OMETPUYECKHE BEIWYMHBI (IUIMHA, YTOJI,
IUI0IIA b, 00BEM) IPU PEIICHUHU 3aJad U3 IPYTruX y4eOHBIX MPEIMETOB U
U3 pPEaJbHOW JKM3HU; yYMEHUE BBIYHCISATH T'EOMETPUYECKHE BEITMUNHBI
(mmHa, yroJy, IUIOMAAb, OOBEM, IIIOMIAJh IMOBEPXHOCTH), HCIIOJB3YS
U3y4eHHble (HOPMYJBI U METOJBI, B TOM YHCJE: IUIOLIA]b MOBEPXHOCTH
OUpaMUBI, MPU3MBI, KOHYCA, IMIMHApA, IUomans chepbl; 00bEM Kyoa,
OPSMOYTOJIBHOTO — TMapajulefienunena, MHUPAMUAbL, TPU3MBL, IMIIMHIPA,

KOHYCa, Il1apa; yMEHNE HaAXOJUTh OTHOILIIEHHE 00BEMOB MOAOOHBIX QUTYD
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VYmMmeHue OIICpHUPOBATh MOHATHAMU: INPAMOYIOJIbHasAs CUCTEMa KOOpAWHAT,
BCKTOp, KOOpPAWHATHBI TOYKH, KOOPAWHATBHI BCEKTOpPA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha 4YHUCIIO, PaA3JIOKCHUEC BCKTOpa II0 6a3I/Icy,
CKaJIIpPHOC IIPOU3BCACHUEC, BCKTOPHOC IIPOU3BCACHUC, YIOJ MCKIY
BCKTOpaMH; YMCHUC HCIIOJIb30BATb BeKToprIfI u KOOpI[I/IHaTHHﬁ MECTOL

AJiA pEIICHUS TCOMCTPUUCCKUX 3aaYd U 3a/la4d APYTUux y‘l€6HBIX npeaMeEToOB
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YMeHue BbIOUpaTh MOAXOMAIINNA METO JJIsl PEIICHMS 3a/1aui; TOHUMaHUE
3HAYMMOCTH MATEMaTUKH B HW3yYE€HUU NPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHUH; YMEHHE pPACHO3HABATh MPOSBICHUE 3aKOHOB
MaTeMAaTUKH B UCKYCCTBE, YMEHUE NMPUBOJUTH MPUMEPHl MATEMATHUYECKUX

OTKPBITUH POCCUICKOW U MUPOBOM MaTeMaTU4€CKOW HAYKU




INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BeIUMCIEHUS
1.1 HatypanbHble u nensie uncia. [Ipu3Haky 1eMMMOCTH HEeTbIX YHCeT
12 Panonansupie  uymcna. OOBIKHOBEHHBIE W JCCATHYHBIE JApPOOH, MPOICHTHI,
' OeCKOHEUHBIE MTePUOANIECKUE IPOOH
13 ApudmeTrueckuil KOpeHb HaTypajbHOW creneHu. JleiicTBus ¢ apudmMeTnyecKkumMu
' KOPHSIMH HaTYpaJbHON CTENEHH
14 Crenenb ¢ 1einbiM noka3atesneM. CTeneHs ¢ palMoHaIbHBIM oKa3zaTenaeM. CBoiicTBa
' CTEIeHU
15 CuHyc, KOCHMHYC W TaHI€HC 4YHUCJIOBOrO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'eHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTHUHBIE M HATYpaJbHBIE JIOTAPU(MBI
JelictBuTenpHbIe uKchaa. Apudmernueckue oOnepanud C  JICHCTBUTEIbHBIMU
1.7 yrcinaMu. [1puGmmkEHHbIC BRIYMCICHUS, TPABUIa OKPYTJICHUS, IPUKUJIKA U OIICHKa
pe3yJibTaTa BEIUUCICHUN
1.8 [IpeoGpasoBaHue BHIpaXKEHUI
1.9 KommuiekcHble uncia
2 VYpaBHEHHUSI U HEPABEHCTBA
2.1 Llenbie 1 1poOHO-paliMOHATBHBIE YPABHEHHS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 TpuroHomerpruyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyeckrue ypaBHEeHUS
2.5 [Tenbie u ApoOHO-paLIMOHAIbHBIE HEPAaBEHCTBA
2.6 HppanuoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHble U JorapudmMuyecKue HepaBeHCTBa
2.8 TpuroHomerprueckue HepaBeHCTBA
2.9 CHcTeMBI U COBOKYITHOCTH YPaBHEHHUIT U HEPABCHCTB
2.10 VYpaBHEeHHUs, HEPABEHCTBA M CUCTEMBI C TapaMeTpamMHu
2.11 Marpuiia cucTeMbl JIMHEHHBIX ypaBHEHHA. ONpeeInTellb MaTPHIIBI
3 OyHKIIUY U TpapuKu




OyHkims, crnocodsl 3amanus ¢yHkuuu. ['paduk Qyaknwu. B3zaumHO oOpaTHBIC

31 ¢ynkuu. Yérapie 1 HeuéTHBIC QyHKIUU. [lepuoandeckue GyHKIUHA
Ob6nacTp ompeneneHus M MHOXKECTBO 3HaueHU ¢ynkuuu. Hymu dynkuumn.
39 [IpomexxyTku  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (YHKIIHH.
' MaxkcumyMbl U MUHHMYMBI GyHkuuu. HauOosbliee M HauMeHbIIee 3Ha4YCHHE
(GYHKIIMM HA TPOMEXKYTKE
33 CrenenHass (QyHKUMS C HaTypaJbHbIM M LEJIbIM IOKa3areneM. EE cBoiictBa u
' rpacuk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHH
3.4 Tpuronomerpuyueckue QyHKIHH, UX CBOWCTBA U rpauKu
3.5 ITokazaTenbHas u norapupmudeckas GyHKIMH, UX CBONCTBA U IpapUKu
36 Touku paspeiBa. AcuMOTOTHl TpadukoB ¢GyHkumii. CBoiicTBa  (QYyHKIUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnemoBaTtenbHOCTH, CIIOCOOBI 3aJaHuUs MOCJIEN0BATEILHOCTEN
3.8 ApudmeTrueckas U reomeTpudeckas nporpeccuu. @opmyJia C0KHbBIX IPOLIEHTOB
4 Hauana maremaTtnueckoro aHanmsa
4.1 [TpousBoanas ¢pynkiuu. [Ipon3BoaHbIC dJIEMEHTAPHBIX (PYHKITUI
[IpumeHeHue MpPOU3BOJHOM K HCCIEAOBAaHUIO (YHKIHH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxieHrne HauOoJbIIero 1 HauMEHbIIEro 3HaueHusl QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasHas. MuTerpa
5 MHoOXkecTBa U JIOTUKa
5.1 MHoxecTBo, onepanuy HaJ MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTE 1 cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 Teomerpust
7.1 durypsl Ha MJIOCKOCTU
7.2 IIpsiMbIe ¥ MIITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena 1 MOBEPXHOCTH BpALLEHUS
7.5 KoopauHats! v BEKTOPBI




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

Maremaruka: anreOpa u Hauajla MaTEMaTUYECKOTO aHaIN3a, T€OMETPHSI.
['eomerpus. 10-11 kmace. Atanacsu JI.C., byry3zoB B.®., Kagomues C.b. u ap.

AxnnonepHoe obmiectBo «M3aarensctBo «lIpocBenienue»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

1.M.A. Nuenckas I'eomerpus. 10-11 knaccel. KoHTpoasHbIE paOoTHL. - M.:
IIpocsemenue, 2020;

2. E.M. Pabunosuu ['eomerpus 10-11kmacc. 3agaum v ynpaKkHeHHs] Ha TOTOBBIX
yeprexax.— M.: Unekca, 2022;

3. L.W. FOnuna, FO.A. I'nazkoB I'eomerpusi. Pabouast terpanp. 10 kmace. — M.
IIpocsemenue, 2022;

4. 2.H. banasul'eomerpus. 10-11 kimaccel. 3agaun Ha rOTOBBIX YEpTEXKAX IJIs
moarotroBku k EI'D.- M.: ®enukc, 2022;

5. B.I'. 3uB I'eomerpus. 10 kiacc. Junaktuueckue matepuansl. - M.:
IIpocsemienue, 2023;

6. b. I'.3uB ['eomerpus. lunakruueckue marepuansl. 11 xkimace.— M.:

[Ipocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET






