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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KakK O0OECIIEYMBAET BO3MOXKHOCTh HW3YUYEHUs JUCLMILIUH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyJaIOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU F'€OMETPUUECKUX 3a/1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[enb ocBoeHus mporpaMmbl yueOHOTO Kypcea «['eomeTpusp» Ha yriyoaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs IPU U3YyYEHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMeTHoll obOmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUM, CIEIU(PUYHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEMIHOrO MPOecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33aYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCS:

pacuIMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAaHWE MOHATUIHOIO amnmapara o pa3iaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE WX NPHUMEHSATh, YMEHHS JOKa3bIBaTh TEOPEMbl M HaXOAUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIAJE€Thb METOJAaMHU JI0Ka3aTEIbCTB M aJITOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHusl CTepEeOMETPUUECKUX 3aJlady U 3aJa4y C MNPAKTUYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPXKJIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¢ COBEPIICHCTBOBAaHHE WHTEUICKTYalIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI paAcHo3HaBaTh TMPOSIBICHUS T'€OMETPHUUYECKHX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJTbHBIX CHUTYallMid, UCCIIENIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN TOTyYEHHBIX Pe3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBisitoTcs:  «lIpsMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/[BIKEHHUS B IPOCTPAHCTBE.

CdopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
(GbopMUpOBaHHE  JIOTUYECKUX YMEHHUH paclpeaensercss He TOJbKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rojgaMm oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIICE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
IpOrpaMMBbl, paclpeieNEéHHbIM MO TrojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIbHO, C
COOJIIOJIEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY I'€OMETPUUYECKUX MPEJCTABICHUN 00yYaroIUXCsl, pacuIupss U yriyOmsis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOecneyuTh yriayOneHHoe
U3y4EHHE T€OMETPUU KaK COCTaBJIsAIoNIe yueOHoro npeamera «MareMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun Ha 6a30BOM YpOBHE OTBOAWTCS 3 yaca B Henemo B 10
kiacce (1024. B ron) u 3 yaca B Hegento B 11 kmacce (99 4 B rox), Bcero 3a ABa
roja oOyuenus — 201 yvac.



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
['eometpus. 10-11 knacc. Atanacss JI.C., byty3oB B.®., Kagomues C.b. u np.
AxkmmonepHoe oouectBo «M3aarenbectBo «lIpocBemienne»

COJEPKXAHUE OBYUYEHUA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpEOMETpUM. Toyka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHUHM:
aAKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€pPECEKaroluecs,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
u 1ockocTd. [lapannenbHoe M LEHTpallbHOE NPOEKTUPOBAHUE, N300pakeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MNpoeKTHpoBaHUs. W300paxkeHue
¢buryp B mapaysiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXKy NMPSAMBIMU B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapauielIbHbIE
IJIOCKOCTH, CBOWCTBA rapauieabHbIX IJIOCKOCTEMN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHAUKYJISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH MPAMOM U IUIOCKOCTH, TeopeMa O IpsAMOU
NIEPIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 10 MIIOCKOCTH, MPOEKIUs GUTYPBI HA TNIOCKOCTh. [lepnenauKyIspHOCTb
IJIOCKOCTEN: MPHU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIIEHANKYJISPax.

VYrabel B NPOCTPAHCTBE: YroJl MEXKAY NPSMOM U IUIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBOICTBA IUTIOCKKUX YTJIOB MHOTOIPAaHHOTO yria. CBOMCTBA IJIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOIO yTJIa.

MHororpaHHuKH



Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenure s, TpsSAMOYTOJIbHBIN MTapaAJIETICUIE U €r0 cBolicTBa. KpaTuaiime
IIyTH Ha IIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopeMma [Iudaropa. [lupamuzaa: N-yronpHast nupamMuia, NpaBUiIbHAs U yCEUEHHAs
nupamuel. CBoiicTBa péOep u OOKOBBIX TpaHEHl NPAaBWIBHOW MHpPaMUIBL.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IPAaBWIbHAS NUPaMHUJA,
IpaBWIbHAs TPEYrOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’p, NOAEKAdIP U UKOCAIP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
IJI0LIAAb OCHOBaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOI pu3Msl. [ Inomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MUpaMHIbI, TEOpEMa O
IJIOIIAHA YCEYEHHOU TUPAMMUIBI.

CumMeTpuss B NOPOCTPAHCTBE. JIEMEHTHl CHMMETPUM  INPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJIenuneaa, CUMMETPUS IPABWIBHBIX NPHU3M, CUMMETpPHUSA IPABHIBHOU
UpaMUIblL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [IeHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosipHass  cucreMa  KOOpJAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalmenus

[ToHsiTHSA: 1MIMHApPUYECKAas TOBEPXHOCTb, KOHHUYECKAsl MOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrouue MoBepxHocTed. Tema BpalieHUs:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M300pakeHne Ten BpallleHUs Ha
miockocTh. Pa3BépTka unnmuapa u konyca. CummMerpusi chepsl U mapa.

O6béM. OcHoOBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Mapaienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u



HAKJIOHHOW TPU3MBI, MIIMHJPA, TUPaMUIbl U KoHyca. O0BEM Imapa M mapoBOro
CerMEHTAa.

KoMmOuHanuu Ten BpamieHus W MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHas B
IUWJWHIpP, OINKMCaHHas oOKoJio ImiauHapa. llepeceuenune cdepsl u 1mapa ¢
mockocThio. Kacanuwe mrapa u cdepsl miaockocThio. [loHSATHE MHOrOTrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIHUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomanae MOBEPXHOCTH IWJIMHIpPA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEN
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LIUIINHIPA
(mapayuienbHO M MEPIEHAUKYISAPHO OCH), CEUYCHHS KOHyca (mapayiieibHbIe
OCHOBAHUIO U MPOXOJIAIINE YEPE3 BEPIIMHY), CEUCHUS IIapa, METObI MOCTPOCHUS
CEUCHHMI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHNE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXEHHA. IIpsiMoyrosibHas cucteMa
KOOpAUHAT B mpocTpaHcTBe. KoopaumHatel BekTopa. PasmoxeHwe BexkTopa 1o
0azucy. KoopamHaTHO-BEKTOPHBIA METO/I IIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J{BUKeHNs] B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mme cBoiicTBa JBMKCHUH. Buabl JBWKCHUM: TMapauIebHBIM IEPEHOC,
[EHTpaJbHasl CUMMETPHS, 3€pKajJibHasi CUMMETpPHs, MOBOPOT BOKPYr MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHUN, MPOLEIYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOLJIOMY M HACTOSILEMY POCCHKWCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, chopMUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOIO IMOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U A TEIBHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B MOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3IN4HbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMAaTHUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccud U peaan30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTHYECKON
HayKH Kak cpepbl YeIOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
onpeieSIeHUs MOHITUH, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK Kiaccu(puKaIuy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh W  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpPeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleNlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3adaund  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXOSAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb NOSCHEHHS II0 XOAYy pELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIUuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MHGOpMaIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pelIeHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LUEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mMOpU pelIeHHH Y4eOHbIX 3a7ady, NPUHUMATh Lelb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNNoBbIX (popMax padoThl (00CykAeHUS, OOMEH MHEHHUM,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHSATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pELIEeHNUH 337a4 ¥ NPOBEACHUU MaTEeMaTUHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSAMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHsS] MHOTOTPAHHUKOB PAa3JIMYHBIMH METOJAMH, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUSl B MPOCTPAHCTBE, LIEHTP,
OCbh M IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJbCTBO MAaTEMaTUYECKUX OTHOIICHUWA U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IIPH
pElIeHUH MaTEMaTUYECKUX 3a/1ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHANIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3YUYCHHbIC MOHATUSA B
mpolecce IOMCKAa pelIeHUusT MaTeMaTh4yecku  CcQOopMyIHpPOBAHHON
npo6JyieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pemiarh MpPakTUYECKHE 3aJauu,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIWHIPUICCKOM,
KOHHUYECKOW U CEepuuecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYCHHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3aHHBIMU C KOMOWHAIMSMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYpBI, BBHIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeJACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSAMHU, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB M TENl BpalCHUS IPHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUCHUSI KOHYyca (TapajuieNibHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHMUS;
MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HaXOXKJEHUE TEOMETPUICCKUX BEIMYNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MOTYYCHHbBIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBAThH
U OLICHWBATh peadbHbIC CHUTYaIldW, MPUMEHATh H3yUEHHBbIC TOHSITHSA,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHIeCKU
chopMyIHPOBaHHON MPOOJIEMBbI, MOACIUPOBATh pPEaJIbHbIC CUTYyalluud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3aJ1ayl, CBSI3aHHBIE C HAXOXXICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (HU(pPOBHIE)
Kourpoubnble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 B 93 1 bubnmorexa POIII
BEACHAE B CTCPCOMETPHIO https://resh.edu.ru/subject/17/10/
5 B3anMHOe pacnonokeHue npsmsIx B 5 1 bubnuorexa POII
IIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
3 [TapanneabHOCTh NPSIMBIX M TJIOCKOCTEN 3 bubnuorexa PO
B IIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
4 [lepneHUKyISIPHOCTD MPSAMBIX U o5 bubnuorexa POIII
IJIOCKOCTEMN B IMPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
bubnuotexa POIII
1
> e 16 https://resh.edu.ru/subject/17/10/
bubnunorexa POIII
1
6 MrororpariicH ! https://resh.edu.ru/subject/17/10/
7 B 12 bubnunorexa POIII
CKTOPBI B IPOCTPAHCTRE https://resh.edu.ru/subject/17/10/
[ToBTOpenue, 0000IIEHNE U bubnuorexa POII
8 . 5 2 :
CHCTEMATHU3ALINs 3HAHUI https://resh.edu.ru/subject/17/10/
OBIIEE KOJIMYECTBO YACOB I10
i 102 6 0

I[MTPOT'PAMME



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

11 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoauuecTBO 4acoB

JuaexkTpoHHble (HU(pOBbHIE)

Ne /i Kounrpoabusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 A « 15 1 bubmuorexa POII
HaJrTHeckas reoMeTpia https://resh.edu.ru/subject/17/11/
IToBTOpEHME, 0000IICHUE 1 bubnunorexa PO
2 . 15 1 .
cUcTeMaTu3anus 3HaHuN https://resh.edu.ru/subject/17/11/
. Bubimorexa POIII
3 OGbEM MHOTOrpaHHHKa 17 1 https://resh.edu.ru/subject/17/11/
Bubimorexa POIII
4 Tena pamierus 24 1 https://resh.edu.ru/subject/17/11/
5 [Tnomanu moBepxHOCTH U 0OBEMBI 9 1 bubanorexa POII
KPYIJIBIX TEJ https://resh.edu.ru/subject/17/11/
bubmuorexa POIII
6 HBmicenns S 1 https://resh.edu.ru/subject/17/11/
[ToBTOpenue, o6o0IIEeHNE U bubnuorexa POII
7 . 14 2 .
cHUCTeMaTHu3amus 3HaHUM https://resh.edu.ru/subject/17/11/
OBHIEE KOJIMYECTBO YACOB I10 99 8 0

ITPOTPAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

KOJMYECTBO KOHTPOJIBHBIX U IPAKTUYECKHUX PABOT, IPEJYCMOTPEHHBIX PABOYEN
IMPOI'PAMMOM:

Kiacc o0y4ueHus KondyecTBO KOHTPOIBHBIX pabOT KonndecTBo nmpakTHUecKux padboT
10 kmacc 6 0
11 knacc 8 0
Bcero 14 0

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM
ITPOI'PAMMBI

10 KITACC
Koxn . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeIbHOI NPOrpaMMbl CpeHero oouero
NpoBepsieMoro
S oOpa3zoBanus
pe3yJabTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, IpsAMasi, INIOCKOCTb
7.2 [IpuMeHATh aKCMOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX NIPU PELIEHUH F€OMETPUUYECKUX 3a7a4
7.3 OnepupoBaTh NOHATUSAMU: MapaIeIbHOCTh U MEPHEHAUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH
7.4 KnaccudunupoBaTs B3aMMHOE PacloOKEHHE IPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE
75 OnepupoBaTh MOHATUSMH: JABYTPAHHBIM Yrojl, TpaHM JBYI'PAaHHOTO yryia, peOdpo IBYTPaHHOTO YIJa, JIMHEHHBIH Yroiu
' JBYTPaHHOTO yIJIa, FpagycHasi Mepa JBYIPaHHOIO yriia
76 OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BBIMYKJIBIH M HEBBINYKJIBIH MHOTOIPAaHHUK, 3JIEMEHTHl MHOTOTPaHHMKA,
' MPaBUJIbHBIN MHOTOIpaHHUK




1.7 Pacnio3naBate OCHOBHBIE BUBI MHOTOTPAHHUKOB (IIMpaMuUa, IpU3Ma, MPSMOYTOJIbHBIN Mapaiesenue], Kyo)
78 KnaccupunupoBarb MHOTOrpaHHUKH, BbIOMpass OCHOBaHMs s KilaccU(UKauuu (BBIIYKIbIE W HEBBITYKIIbIE
' MHOI'OI'PaHHHUKH, IPaBUJIbHbIE MHOTOIPAHHUKH, IIPSIMbIE U HAKJIIOHHBIE IIPU3MBI, TapauIeIIeTIUIIe bl
7.9 OnepupoBaTh MOHATUAMH: CEKYILas TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
7.10 OOBACHATH NPUHLUIIBI IOCTPOCHUS CEUCHU MHOIOI'PaHHUKOB, CIIOJIb3YSI METO]I CJIEI0B
711 CrpouTh ce4eHuss MHOIOIPAaHHUKOB METOJOM CJI€IOB, BBIIIOJIHATH (BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX
' 00BEMHBIX UTYP: BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaum Ha HaXOXICHHE TEOMETPUYECKHX BEIMYMH IO 00paslaM WIM alropuTMaM, NPUMEHSS HW3BECTHBIE
7.12 AHAJTUTHYECKUE METOJbI IPU PEUICHUH CTaHAAPTHBIX MAaTEMaTHUECKUX 33a]a4 HA BBIYMCIICHHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JIO TMPSIMOH, OT TOUKHJIO TUIOCKOCTH, MEX/Ty CKPEIIUBAIOIIMMUCS TPSMBIMU
Pemate 3agaum Ha HaXOXXJEHHE TE€OMETPUUYECKUX BEIMYMH IO oOpaslaM WIM alropuTMaM, NPUMEHSs H3BECTHbIE
7.13 AQHAJTUTHYECKUE METOJbl TIPU PpEHICHWH CTAaHAApPTHBIX MAaTeMaTHYeCKMX 33Jad Ha BBIYHCICHHE YIJIOB MEXIY
CKPELIMBAOIIUMHUCS MPSIMBIMH, MEKIY IPSIMOH U TUIOCKOCTBIO, MEXKTy TUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB
714 Borancnare 00bEMBI U TITOIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB (TMpU3Ma, MUpaMu/a) ¢ IpuMeHeHHeM (popMyI1, BEIYUCTATh
' COOTHOILIEHUS MEX/1y IJIOLIAIIMHU TOBEPXHOCTEH, 00bEMaMU 110100HBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHSATHSIMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh CHMMETPHUH, IIEHTP, OCh U TUIOCKOCTh
' CUMMETPHUHU (PUTYPBI
716 W3BnekaTh, mpeoOpa3oBbIBaTh M WHTEPIPETHPOBATH WHPOPMALMIO O TMPOCTPAHCTBEHHBIX TEOMETPUYECKHX (QHUTYypax,
' NPECTaBICHHYIO Ha YepPTekKaxX U pUCYHKaAX
717 [TpumeHsaTh TeoMeTpUyeckue (GakThl Uil PEIIEHUS CTEPEOMETPUYECKUX 3ajad, NPEANoaralollliX HECKOJIBKO IIaros
' peLlIeHHs], €CITU YCIIOBHS IPUMEHEHUS 3a/1aHbl B IBHOU (hopme
718 [TpuMeHSATh TpOCTEWIIHE TPOTPAMMHBIE CPEACTBA M DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI TIPH pPEIICHUH
' CTEPEOMETPUYECKHX 337134
719 [TpuBOANTE TIPUMEPHI MaTEMATUYECKUX 3aKOHOMEPHOCTEH B TPUPOAE M JKU3HH, pacCIO3HABaTh IPOSBICHHE 3aKOHOB
' T€OMETPHHU B HCKYCCTBE
790 [IpuMeHsTH MOMTyYeHHbIE 3HAHUS HA MPAKTHUKE: aHAIW3UPOBATH pealibHble CUTYallud U MPUMEHSTh U3yYeHHbIE MOHATHUS B

npoliecce MOUCKa peIeHus] MaTeMaTudeck c(hOpMyTUPOBAHHOM MTPOOIIEMBbI, MOAETHPOBATh PEATbHBIC CUTYAI[MH HA SI3bIKE




TCOMCTpHUH, HUCCICAOBATH IMOCTPOCHHBLIC MOJCIMU C HCIIOJIB30BAHHUCM T'COMCTPHUYCCKUX MOHATHUH H TCOpPCM, alIapara
anrerLI, peliaTh NPAKTHYCCKUC 3ada4U, CBA3AHHBIC C HAXOKACHUEM I'COMCTPHUICCKUX BCIIMYNH

11 KIIACC
Kon N .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI OCBOCHHS OCHOBHOI 00pa30BaTe/bHOI NPOrpPaMMBbI CpeHero oo1mero
npoBepsieMoro 6pasoBamus
pe3yJbTara
6 I'eomerpus
6.1 OnepupoBaTh MOHATHAMU: LWIMHAPUYECKas IOBEPXHOCTb, 0Opa3yrolue IWINHIPUYECKONW IOBEPXHOCTH, LWIMHAD,
KOHHYECKas IOBEPXHOCTh, 00pa3yIoIIne KOHMYECKOH TOBEPXHOCTH, KOHYC, chepryecKas TOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (LMIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TEN BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIIOCKOCTH
6.5 OrniepupoBaTh TOHATHSAMU: IIAPOBOM CETMEHT, OCHOBAaHHWE CErMEHTa, BBICOTA CETMEHTa, IApOBOM CIIOM, OCHOBaHUE
' IIapOBOTO CJI0S1, BHICOTA IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Borancnare 00bEMBI 1 TUIONIAAM TOBEPXHOCTEH TN BpallleHHsI, TEOMETPHUECKUX TEJl C MPUMEHEHHEM (HopMyIT
6.7 OnepupoBaTh TOHSATHSIMU: MHOTOTPAHHUK, BIMCAHHBIA B cepy W OMUCAHHBIA OKOJIO cdephl, chepa, BIUCAHHAS B
MHOT'OT'PaHHHK WMJIM TEJIO BPAIEHUs
6.8 BBIUUCIIATE COOTHOIIEHUSI MEXKTY TIOMIASIMH ITOBEPXHOCTEH M 00bEMaMH TTOTOOHBIX TEI
6.9 N3ob6paxkaTh n3ydaeMble (UTYphI OT PYKH U C IPUMEHEHHEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BrImoaHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYp: BUIT CBEPXY, COOKY, CHU3Y; CTPOUTH

CCUCHU TCJI BpallCHHUA




W3BnekaTh, MHTEPHPETHPOBATH M MpeoOpa3oBbIBaTh MHGPOPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (QHUTypax,

611 MIPEJICTABICHHYIO HA YePTEkKaX U PUCYHKAX
6.12 [TpuMeHsATh TeOMeTpUYEeCKHE (aKThl Ui PEIICHUS CTEPECOMETPUYECKHUX 3ajad, NPEIOIararolliX HECKOJBKO IIaroB
' pELICHHMS, €CITU YCIIOBHS IPUMEHEHUS 3a/IaHbl B SIBHOU (opme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBINONMHATE JCHCTBUS CIIOKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHO)KCHHUSI BEKTOpA HA YKMCIIO, OOBSICHATh, KAKUMHU
' CBOICTBAMH OHHU 00JTATAIOT
6.15 [TpuMeHSTH IPaBUIIO ApAILICIICIUITE A IPH CII0KEHUU BEKTOPOB
OnepupoBaTh MOHATUSAMH: JCKApTOBBI KOOPIAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpa, PABEHCTBO BEKTOPOB,
6.16 KOOPJMHATHI BEKTOPA, YroJl MEXIYy BEKTOPaMH, CKAJISPHOE NMPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMILJIAaHAPHBIC
BEKTOPBI
6.17 HaxomuTe cymMMy BEKTOPOB M TPOM3BEICHUE BEKTOpAa Ha YHCIO, YIOJ MEXIY BEKTOpPaMH, CKaJSIPHOE MPOW3BEICHUE,
pacKJIapIBaTh BEKTOP IO JBYM HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3anaBarh IOCKOCTh YPABHEHUEM B JICKAPTOBON CHCTEME KOOPJAMHAT
6.19 Pemats mpocreiinmme reoMeTpuIecKre 3a/1a9i Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOIa
6.20 Pemrate 3a1aun Ha JI0Ka3aTEILCTBO MATEMATHYECKUX OTHOIICHUH U HAXOXJICHUE TEOMETPHUECKUX BEJIIMYHH 110 00pa3iam
' WIN QJITOPUTMaM, IPUMEHSSI K3BECTHBIC METO/IbI TIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYCCKHX 3a71a4
6.21 [IpuMeHATh MPOCTEHIIIE MPOrpaMMHBIE CPEACTBA M IJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MPH PEHICHUN
' CTEPEOMETPUYCCKHUX 3a/1au
6.22 [TpuBOANTH TPUMEPHI MAaTEMATHYECKMX 3aKOHOMEPHOCTEH B NPUPOAE M JKHU3HH, paclo3HaBaTh MPOSBICHHE 3aKOHOB
' T€OMETPHHU B HCKYCCTBE
[TpuMeHATH MOJyYCHHBIC 3HAHUS HA TMPAKTHKE: aHAIU3UPOBATh PealbHbIC CUTYAIlUU U TIPUMEHSTh U3yUCHHBIC TTOHSATHUS B
6.23 npoliecce MOUCKa PEIICHUs] MaTeMaTHIeCKH C(HOPMYTUPOBAHHOM MTPOOJIEMBI, MOICTHPOBATh PEATbHBIC CUTYAIIUH Ha S3bIKE

TCOMETPHH, HUCCICAOBATH IMOCTPOCHHBIC MOJACIN C HCIOJIB30BAHUEM TCOMCTPHYCCKUX MMOHATHH H TEOpEM, alIiapara
am"e6p},1, pelIaTh NPAKTHYCCKUEC 3aaa4U, CBA3AHHBIC C HAXO0XKXACHUEM I'€COMCTPHUICCKUX BEIIMYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

['eomerpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHEe 00 aKCMOMATUUYECKOM ITOCTPOEHUM CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUH
U CJIIEICTBUS U3 HUX

1.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B [IPOCTPAHCTBE:  I[EPECEKAIOLIUECH,
napajuleJibHble M CKpeuuBarouiyecs: mnpsMble. [lapamnenbHOCTs  OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIOJ MEXKIy MpsSMbBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHCTBeHHBIE (UTYPBl Ha IMJIOCKOCTH: TETpadJp,
KyO, mapaJuiesenumne1, IoCTPOCHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: IMCPICHAUKYIAPHBIC IIPAMBIC B
MIPOCTPAHCTBE, MPsIMbIE NTapajuIeIbHbIe U MEPICHANKYISIPHBIC K JIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMO MepHeHIUKYISIPHOMI
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U INIOCKOCTBIO, IBYTPAHHBII
yTOJ1, TMHEHHBIN yToJl IBYrpaHHOro yria. [leprnenukynsp u HakJIOHHbBIE: PACCTOSIHUE
OT TOYKH JI0 TJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IIJIOCKOCTB. [IepreHIMKyYyIApHOCTb IIJIOCKOCTEMN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mrockocrteil. Teopema o TpEX MepHeHANKYISIpax

IloHsiTHE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHUKA, BBIYKJIbIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, Pa3BEPTKa MHororpaHHuka. Ilpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs NPU3MBI, OOKOBasl U
MOJIHAs IOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsMOyroJbHbIA Mapaienenumnesy
u ero coiictBa. [Iupamuaa: N-yrosnpHas nupaMuja, TpaHd U OCHOBaHHWE MUPAMUBbI,
OOKOBas M IOJIHAs MOBEPXHOCTh NMUPAMUAbI, MIPaBWIIbHAA U yCEU€HHas MUpaMuia.
OnemMeHTbl TpuU3Mbl W TOUpaMuibl. [IpaBUIIBHBIE MHOTOIpDaHHUKH: IOHSTHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, INpaBUJIbHAs NpHU3Ma M IpaBUiIbHAs NHpaMUia,
NpaBUJIbHAS TPEYTOJIbHAs MUpaMua U IPaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M ukKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, TIJIOCKOCTH.

ONEMEHTBI CUMMCTpPUHU B nupaMmujaax, napajejicnmIic1ax, IpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [lnomane
OOKOBOI MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIA/b




OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH M IIOBEPXHOCTH IPaBWJIBHOM NHMpaMuzbl, TeOpemMa O IUIOIIALU
yceuéHHo# nupamupl. [Tonstue 06 06béMe. O0bEM UpaMUIbl, TPU3MBI

1.7

[Tomo6HbIe Tena B ipocTpancTBe. COOTHOIICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOTI00HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yoIire MIINHIPUYECKON MTOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlumuHap: ocHOBaHUSA M OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepXHOCTh, OOpa3yoIllMe KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
U OCb, TUIOMIA/Ib OOKOBOW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTH

Cdepa u map: ueHTp, paanyc, AHaMeTp, TUIOMAAb MOBEpXHOCTH chepbl. B3anmuoe
pacnosoxenue chepbl U TIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, mionans

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmnmmHapa 1 KoHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0Ko0JI0 cepsl, cepa, BIMCaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILleHHs

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BbEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOHIAASMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss mMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

BeKTOp Ha TINIOCKOCTH U B IIPOCTPAHCTBC. CrnoxxeHre M BBIUMTAHHE BCKTOPOB.
YMHOXEHHE BCKTOpAa HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHAapHbIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MMPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

[IpssMoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHaTel BekTOpa.
IIpocreiimue 3amaum B KOOpAMHATaX. YTroil Mexay BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BBIUMCIEHUE YITIOB MEXKAY MPSAMBIMU U IIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3BOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMBbI CpeIHEro
001ero oopazoBaHus

Bnagenue meronaMu 10Ka3aTeNbCTB, alrOPUTMaMU PELLICHUs 3a]1ay;
yMmeHue (GOopMyJIMPOBAaTh U ONEPUPOBATH MOHATHIMU: ONpEAeTICHUE,
aKcuoma, TeopeMa, CJIeACTBHE, CBOMCTBO, IIPU3HAK, JOKA3aTEIbCTBO,
paBHOCUIIbHBIE  (OPMYJIMPOBKHM;,  NPUMEHATH  UX;  yYMEHHUE
¢dbopmynHupoBaTh 00paTHOE M TPOTHUBOIOJIOKHOE YTBEP)KICHUE,
MPUBOJIUTh TPUMEPHl W KOHTPIPUMEPHI, HCIONb30BATh METOJ
MaTeMaTH4eCKON UHAYKLNU; IIPOBOAUTD JI0Ka3aTeJIbHbIE
paccyXJeHHus TpH pEIIeHWH 3a7ad, OLEHUBATh JIOTUYECKYIO
[IPaBWIbHOCTh PAaCCYXJIECHUNH; YMEHUE ONEpUpOBaTh MOHITUIMMU:
MHOKECTBO, MOJMHOXKECTBO, ONEpallMU HaJl MHOXXECTBAMHU; YMEHUE
UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar JUisl ONUCaHUs
pEaJIbHBIX MPOLIECCOB U SABICHUI U MPU PEIIECHUN 33]1a4, B TOM 4HCIIE
U3 JAPYrux y4yeOHBIX MPEIMETOB; YMEHHUE ONEpUPOBATH MOHSTHUSIMU:
rpad, cBs3HBIA rpad, nepeBo, LMKI, rpad Ha IUIOCKOCTH; YMEHHUE
3aJaBaTh U  OMNHUCBHIBaThb rpadbl  pa3IUYHBIMU  CHOCOOAMH;

HUCIIOJIB30BaTh l"pa(bbl IIpU pCUICHUU 3aaa4

YMeHue onepupoBaTh NOHATUAMU: HATYpaIbHOE YUCIIO, LIEJI0E YUCIIO,
CTENEHb C LEJBIM II0Ka3aTejleM, KOPEHb HATYpPaJIbHOW CTEIEHH,
CTEIEHb C PALIMOHAIBHBIM [T0OKA3aTENIEM, CTEIIEHD C IEUCTBUTEIIbHBIM
HoKaszaTenaeM, JiorapuM Uuclla, CHUHYC, KOCHHYC U TaHI€HC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK IO MOAYJIIO, PAlMOHAIBHOE YHCIIO,
MPPALMOHAIBHOE  YHWCJIO, MHOYKECTBA  HATypajbHBIX, LEJBIX,
palMOHAIBHBIX, JEHCTBUTEIBHBIX YHCE; YMEHUE HCIIOIb30BaTh
MPU3HAKU AETUMOCTH, HAUMEHBIIUI 001U 1eTUTENh U HauMEHbIIIee
of1ee kpaTHOe, aropuT™ EBKinia npu penieHun 3a1a4; 3HaKOMCTBO
C pa3NU4YHBIMM TMO3ULIUOHHBIMM CHUCTEMAaMHU CUUCIEHUS; YMEHHE
BBINOJIHATH BBIYUCIICHNE 3HAYCHUN 1 TPeoOpa30BaHusl BBIPAXKEHUN CO

cTeneHsMu W Jorapudmamu,  TpeoOpa3oBaHUs  JAPOOHO-




palMOHAJIbHBIX BBIPDAKEHUN; YMEHUE OIEpPUpPOBaTh IOHATHSIMMU:
I10CJIe10BATENbHOCTb, apu(pMeTHIecKas Iporpeccus, reoMeTpuiecKas
nporpeccusi, 06CKOHEYHO YOBIBAIOIIas T€OMETPUYECKasi IPOrPeCcCHs;
YMEHHUE 3aJaBaTh IOCJIEJOBATEIBHOCTH, B TOM YHCJIE C HOMOILBIO
PeKyppeHTHBIX  (opMyn; yMeHHE ONepupoBaTh  MOHSATHAMU:
KOMILUIEKCHOE YHCII0, CONPSKEHHBIE KOMIUICKCHBIE YUCIIa, MOAYJIb U
apryMEHT KOMIUIEKCHOTO YKcIia, (hopMa 3alUCH KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U ajaredpandeckas); yMeTb
MIPOU3BOINTH apU(PMETHUECKUE ACUCTBUS C KOMIUIEKCHBIMU YHCIIAMHU;
IPUBOAUTH TNPUMEPHl  HUCIOJIB30BAaHUS  KOMIUIEKCHBIX  YHCEl;
ONEpUpPOBaTh MOHATUSAMU: MaTpula 2x2 u 3%3, omnpenenuTenb

MaTpulbI, FCOMCTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATHAMU: PALIMOHAJIBHBIE, UPPALIMOHAJIBHEIE,
II0Ka3aTelbHbIE, CTCIICHHBIE, JorapupmMuyUecKue,
TPUTOHOMETPUYECKNE YPABHEHUS W HEPABEHCTBA, HX CHUCTEMBI,
YMEHHE OIEpPUpPOBAaTh IOHATUAMM: TOXKAECTBO, TOXAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUI W
HEPABEHCTB, PaBHOCHUJIBHOCTb YPAaBHEHUM, HEPAaBEHCTB U CHUCTEM;
YMEHUE pellaTh YPaBHEHHMs, HEPABEHCTBA M CHUCTEMBI C IOMOLIBIO
pa3IMYHBIX IPUEMOB; PEIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
IapaMeTpoM; NPUMEHSTh YPaBHEHUs, HEPAaBEHCTBA, UX CUCTEMBI IS
peleHusl MaTeMaTHYeCKUX 3a/lad U 3a/1ad U3 Pa3IM4HbIX oOyacTel

HAYKH U peIbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMH: (YHKIUS, YETHOCTh (YHKIIUH,
NEPUOUMYHOCTD (PYHKIIMH, OTPAaHUYEHHOCTH (PYHKIIUH, MOHOTOHHOCTh
GyHKIMM, SKCTpeMyM (GYHKIUHM, HauOosblliee W HauMEHbIEe
3HaYeHUs (QYHKIUM Ha TPOMEXKYTKE, HENpepblBHAs (QYyHKLUA,
acUMNTOTHl rpaduka (GYyHKIUM, TepBas W BTOpas IPOU3BOJHASA
(GyHKIMK, TEOMETpUYECKHd M (U3UYECKUH CMBICT MPOU3BOTHOM,
nepBooOpaszHas, ONpENeNEHHBIM HMHTErpajg; YMEHHE HaXOAWTh
acUMITOTHl rpaduka (yHKIHMH; YMEHUE BBIYMCIATH NPOU3BOIHBIC
CYMMBI, TPOU3BEICHHUS, YACTHOTO U KOMITO3ULIUU (PYHKIINNA, HAXOAUTh
ypaBHEHHME KacaTelbHOW K Tpaduky (YHKIMH; YMEHHE HaXOJIUTh
MPOM3BOJIHBIE 3JIEMEHTApPHBIX (YHKIMI; YMEHHE HCIOJIb30BaTh

MMPOU3BOJHYIO UIS UCCIICAOBAaHUA (I)YHKI_II/II\/'I, HaxXoOdUuThb HauOOJIbIINE U




HAaMMEHBIINE 3HAYEeHUS (PYHKIHIA; CTPOUTH TpapUKH MHOTOUYIEHOB C
UCTIOJIb30BaHUEM alllapara MaTeMaTH4ecKoro aHan3a; MPUMEHSTDH
NPOU3BOAHYIO  JUIS  HaxXOXJIEHHS  HAWIydllero pemeHus B
NPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMHYECKHUX M (PH3HUECKHUX
3ajjadax; HaxOJHWTh IUIOMAAM W OO0BEMBI (UTYp C TOMOIIBIO
MHTErpasa; MpUBOIUTH IPUMEPHl MATEMAaTHYECKOTO MOJICITMPOBAHUS

¢ moMoIbo nudepeHraTbHBIX YpaBHEHUN

YMeHue omnepupoBaTh NOHATUSAMH: Trpaduk QyHKIuHM, oOpaTHas
GbyHKIMS, KoMITo3unus GpyHKINH, TMHEHHAsS QYHKINSA, KBaJIpaTHIHAS
¢byHKuus,  panuoHambHas ~— (QYHKOMS,  CTENEHHas  (QyHKIUS,
TPUTOHOMETpHYECKHE (YHKIUH, OOpaTHBIE TPUTOHOMETPUYECKHUE
(GbyHKIMM, TIOKa3aTenbHAs W Jorapugmuueckas (yHKINU; yMEHUE
CTPOUTH IpadUKy U3Y9EHHBIX (QYHKIIMH, BBIOIHIATH IPE0Opa30BaHUs
rpagukoB  (QYHKIMH, HWCIONB30BaTh TpaduKd Ui H3YYCHHS
MPOIIECCOB U 3aBUCHUMOCTEH, TIPH PEIICHUH 3aa4 U3 JPYTUX y4eOHBIX
OpeAMETOB W 33/1a4 W3 PEalbHOW JXM3HHU; BBIpaXKaTh (HOpMyJIaMH
3aBHCUMOCTH MEXIYy BEIMYMHAMH; HCIIOJIB30BaTh CBOWCTBA U
rpaduku QYHKIUHA U pelleHus ypaBHEHHUN, HEPABEHCTB U 3aJad C
napamMeTpamu; H300paxarh Ha KOOPIMHATHOW TUIOCKOCTH MHOKECTBA

peI_HCHI/Iﬁ ypaBHeHHfI, HCEPABCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBIE 3aJlaud PAa3HBIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJIU U YacTH, Ha IBU)KEHUE, paboTy, CTOUMOCTbh TOBApOB
U yCAyr, HajOorH, 3aJaud W3 OO0JACTH YNpaBJICHUS JHYHBIMU U
CeMEMHBIMU (UHAHCAMM); COCTABIIATH BBIPAXKEHUS, YPABHEHMS,
HEPABEHCTBA M HX CHUCTEMBI IO YCJIOBHMIO 3aJadyH, HCCIEIOBATH
MOJy4YEHHOE PELICHNE U OLICHUBATh MPaBAONOJ00HOCTh PE3YIbTATOB;
YMEHHE MOJEJIHNPOBATh PEajbHbIE CUTyallUM Ha S3bIKE MATEMAaTHKH;
COCTABJISITh BBIPAYKECHHUs, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO  3aJa4yd, HCCIEHNOBaTb  IIOCTPOCHHBIE  MOJCIH €
HCIIOJIB30BAHUEM anmapara anreopsl, WHTEPIPETUPOBATH

HOJ'Iy‘-ICHHBIfI PE3YybTAT

YMmenue ONCpHUpOBaTh IMOHATUAMU: CPEAHECC apI/I(bMeTI/I‘-ICCKOC,
MEaHuaHa, HauOoJIbIIIeE M HAUMEHBIIIEe 3HA4YCHHA, padMax, JUCIICPCH,
CTAaHAAPTHOC OTKJIIOHCHUEC YHCIIOBOT'O Ha60pa; YMCHHUC H3BJICKATD,

MHTEPIPETUPOBATh UHPOPMAIUIO, IPEJICTABICHHYIO B TaO/IUIax, Ha




auarpammax, rpadukax, OTpPaXKarollyld CBOMCTBa  peaIbHBIX
MpPOIIECCOB U SIBJICHUH; MPEACTaBIATh MHOOPMAIUIO C MOMOIIBIO
TaOJIMII U JUArpaMM; UCCIEJI0BaTh CTATUCTUYCCKUE JAHHBIC, B TOM
YHUCJIe C NPUMEHEHHEM TIpapUyYeCKUX METOJOB M DIICKTPOHHBIX
CpencTB; TpaduyuecKkd HCCIeIOBAaTh COBMECTHBIC HAOIIONCHUS C

IIOMOIIBIO JHUAI'PpaMM paCCCUBAHUA U JIMHEMTHOM perpeccuu

YMeHue onepupoBaTh MOHITHUAMM: CIYYalHBIA OMNBIT U CIy4aHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOATHOCTH C UCIIOJIb30BAHUEM T'paUUECKUX METO/0B; IPUMEHSIThH
(OpPMYIIBI CIIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (POPMYITy TIOTHOM
BepoATHOCTH, (opmyny bepuymnu, komOuHaTopHble GAKTHI |
(OpMyIIbI; OLIEHWBATh BEPOSITHOCTH PeaTbHBIX COOBITHH; YMEHHE
OTEpUPOBATh MOHATHSAMH: CiIy4aliHas BeIWYHHA, pacIpeesieHue
BEPOATHOCTEH,  MaTeMaTU4ecKkoe  OXUAAHHWE, JUCHEepCUs H|
CTaHJApTHOE OTKJIIOHGHWE CIIyJailHOH  BeNWYHMHBI, (QYHKIUH
pacmpesieieHuss ¥ IUIOTHOCTH PaBHOMEPHOTO, IMOKAa3aTelIbHOrO0 U
HOPMAJIBHOTO paclpe/iefieHnid; yMEHHE HCIOJIb30BaTh CBOMCTBA
M3YYECHHBIX paclpeneseHuil Juis peleHus 3aiady; 3HaKOMCTBO C
MOHATUSAMM: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX
WCCIEAOBaHUI; YMEHUE MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJBIIUX YHCENT B MPUPOJHBIX U OOIECTBEHHBIX SIBICHUSAX; YMEHUE
ONEepUpOBaTh MOHATUSMHU: COYETAaHHE, MEPECTAaHOBKA, YHCIIO
COUETaHUM, YHUCIO TepecTaHOBOK; OwWHOM HproTOHA; ymeHue
MPUMEHITh KOMOMHATOpHBIE (DaKThl U PACCYXKICHHUS JUIS PEUICHUS
3a/1a4y; OILICHWBATh BEPOATHOCTU PEATBHBIX COOBITUH; COCTaBIIATH
BEPOSITHOCTHYIO  MOJ€JIb M  HMHTEPIPETUPOBATh  IOJIYYEHHBIH

pe3ynbTar

YMeHHe omnepupoBaTh IOHATUSMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKUM Yyroi,
JNBYTPAHHBIN YTroJI, TPEXTPAHHBIA YrOJI, CKPEIIMBAIOIINECS MPSIMBIE,
NapaJuIEIbHOCTD U IIEPIIEHAUKYISPHOCTD IPSIMBIX U INIOCKOCTEH, YToJl
MEXy MPSMBIMH, YTOJI MEXKIY NMPSMON U IUNIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMU, PACCTOSHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHHE
MEXIy HpPSAMBIMH, pacCTOSSHHE MEXAY IUIOCKOCTSIMH; YMEHHE

HCIOJIb30BATh IIPU PCHICHUU 3aJa4 HU3YUCHHBIC (I)&KTBI U TCOPCMBI
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TUTAHUMETPHUH; YMEHUE OLICHUBATH Pa3Mepbl 00bEKTOB OKPYKAIOIIETO
MHpa;  CTPOUTb  MATEMaTUYECKHE  MOZACIM €  IIOMOILIBIO
T€OMETPUYECKUX IMOHATHM U BEIWYUH, PEIIATh CBA3aHHBIE C HUMH

IMPAKTUYCCKHUE 3aJa4n

YMeHue onepupoBaTh MOHATHAMHU: TUIOMIA b (GUTYpBI, 00bEM PUTYpHI,
MHOT'OTPaHHUK, MPaBUJIbHBIN MHOT'OTpaHHUK, CeueHue
MHOTOTpaHHUKA, Ky0, Mapaienenure], npusma, nupamua, Gurypa u
MOBEPXHOCTh BpallleHHs, LMWINHAP, KOHYyC, mmap, cdepa, Iuiomab
chepbl, IMUIOUIAAb TOBEPXHOCTH MUPAMHIbI, NPU3MBI, KOHYcCa,
HWIMHIpa, O00bEM Ky0a, MpsAMOYTOJIBHOIO Mapajljiesienumnesa,
NUpaMubl, MOPU3MBI, LWIMHAPA, KOHYyca, LIapa, pa3BEPTKa
MIOBEPXHOCTHU, CEYEHHS] KOHYCAa U LWJIMHAPA, TapaJlJIeJIbHbIE OCH WU
OCHOBaHHUIO, CEYEHHE IIapa, IUIOCKOCTh, Kacawmascs cQepsl,
UUJUHAPA, KOHYCa; YMEHHME CTPOUTh CEUYEHHWE MHOIOTpaHHUKA,
M300pakaTh MHOTOTPAHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH BPAILCHUS, UX
CEYEHMs, B TOM YHCJIE C MOMOIIBIO JIEKTPOHHBIX CPEJICTB; YMEHUE
NPUMEHSATh CBOWCTBA TEOMETPHYECKHX (UTYp, €aMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHuss H3y4yaeMbIX (Uryp, BBIABUTATH
THIOTE3bl O CBOWCTBAX W MpPHU3HAKAaX TE€OMETPHUYECKUX (uUryp,
O00OCHOBBIBATH WM  OMpPOBEpraTh HX; YMEHHE MPOBOAMTH
KJIacCUpUKALMI0 (QUIyp MO pa3IuyHbIM IPHU3HAKaM, BBIIOJHSTH

HeO6XOI[I/IMBIe AOIMOJIHUTCIIBHBIC TTIOCTPOCHUA

YMeHue onepupoBaTh IOHATHUSMH: JIBUKEHHE B IPOCTPAHCTBE,
napajuIeNbHBINA TIEPEHOC, CHMMETPHSI Ha TNIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe NOJ00Ms, MOAOOHBIE (UIYpHI;, yMEHHUE
pacrio3HaBaTh paBHbBIE U MMOI00HBIE (GUTYPHI, B TOM YHUCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCII0JIb30BATh T€OMETPUYECKHNE OTHOLICHUS
MIPH PEIICHU! 33]a4; HaXOJUTh TeOMETPUUYECKHE BEJIHMUUHBI (JITHHA,
yroj, TIOmaab, 00bEM) MPH pPELIeHUH 3a7ad U3 JIPYTUx y4eOHBIX
NpEeIMETOB M W3  peallbHOW  JKM3HH,; YMEHHE BBIUUCIATH
reoOMeTPUUECKUE BETMYUHBI (JJTMHA, YTOJI, IJI0IIa]b, 00BEM, IIIOLIa1b
MMOBEPXHOCTH), HCIIONIB3YsI M3yYCHHBIE (OPMYIIBI U METONBI, B TOM
qucie: IUIOMIAb MOBEPXHOCTH MHUPAaMUBL, TNPHU3MBI, KOHYCA,

OWIMHApa, IUomanab cdepel; 00béM Kyba, MPSIMOYTOJIBLHOTO
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napaieNienurnea, TUpaMUIbl, MPU3MBIL, HWIHHIPA, KOHYyCa, IIapa;
YMEHHE HaXOJIUTh OTHOIICHNE 00BEMOB MOA0OHBIX (GUTYD

YMeHHe OnepupoBaTh TOHATHSAMH: MHPSIMOYTOJbHAas CHUCTEMa
KOOpJIWHAT, BEKTOpP, KOOPAWHATHI TOYKH, KOOPIMHATHI BEKTOPA,
CyMMa BEKTOpOB, NPOM3BEICHHE BEKTOpA HAa YHCIO, PA3JIOKEHHE
BEKTOpa 1O 0a3ucy, CKaJsIpHOE MPOU3BEICHHUE, BEKTOPHOE
MPOU3BEICHNE, YrOJl MEXIY BEKTOpaMH; YMEHHE HCIOIb30BaTh
BEKTOPHBIA U KOOPJIUHATHBIA METOJI JUISI PEHICHHS TE€OMETPUICCKUX

3a/1a4 ¥ 33714 IPYyTrux y4eOHBIX MPEAMETOB

YMeHne BbIOMpATh MOAXOMANIMKA METOJ Ui PpEIICHUs 3a]auu;
[IOHMMAaHUE 3HAYMMOCTHM MaTeMAaTUKH B H3Y4YEHMM IPUPOIHBIX H
OOIIIECTBEHHBIX TPOIECCOB U SBICHHI;, yMEHHE paclo3HABaTh
IIPOSIBJIEHUE 3aKOHOB MaTEMAaTHKU B MCKYCCTBE, YMEHHE IPUBOIUTH
IIPUMEPBl MATEMATUYECKUX OTKPBITUM pPOCCUHCKOM M MHUPOBOU

MaTeMaTH4eCKOMH HAayKHn

HEPEYEHD 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA

EI'D ITO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna 1 BBIYUCICHUS
11 Harypanbusie u niensie yucna. [Ipu3Haku 1e1MMOCTH HETbIX YUCET
12 Pammonaneubie yncia. OOBIKHOBEHHBIE W JECATUYHBIE JPOOU, IPOIICHTHI,
' OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
13 ApudpmeTnueckuii  KOpeHb  HaTypajibHOW  crtemeHu.  JleiictBus ¢
' apupMeTUYECKUMH KOPHIMHU HaTypalbHON CTETICHU
14 CreneHb ¢ nenbiM nokasareneM. CTeneHb C PalMOHAIBHBIM TOKA3aTENIEM.
' CBolicTBa CTENEHU
15 CuHyc, KOCUHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. APKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHCIIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypadbHbIC JOTapu(MbI
HetictButenbHble 4ucia. ApudMeTHdeckue Omepanu C JACHCTBUTEIbLHBIMHU
1.7 yrcnamMu. [IpuOnmkE€HHbIE BBIUMCICHUS, MpaBUia OKPYTJEHUS, MPUKUAKA U

OIICHKA PE3yJIbTaTa BIUUCICHUN
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[Ipeobpa3zoBanue BeipaxeHUn

1.9 KommuiekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Llenbie 1 poOHO-pallMOHATILHBIC YPAaBHEHUS

2.2 HppanronanbHble ypaBHEHHS

2.3 Tpuronomerpudeckue ypaBHEHHS

24 [TokazaTenbpHbIC U JOTapU(MHUUECKUE YPAaBHEHUS

2.5 Lensle u 1poOHO-paliiOHaIbHbIE HEPABEHCTBA

2.6 WppanuonaibHbie HEpaBEHCTBA

2.7 [Toka3zaTenbHbIE U JOTapuPMHUECKIE HEPABEHCTBA

2.8 TpuronoMmeTpuyecKre HEpaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEeHMs, HEPaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

211 Matpuua cucTemsl IMHEWHBIX ypaBHEeHUN. OnpenennTenns MaTpULIbl
3 OyHKIMH U TpaduKu

31 OyHKIMs, criocoOsl 3ananus GpyHkuu. ['padux dynkuun. BzaumHo obpatHbie
' byukun. YétHele u HeuéTHble pyHkuuu. [leprognueckue GpyHKInm

OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHWW (QyHkumu. Hymu ¢GyHKIUU.

3.2 [TpoMexyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DyHKIIHH.

' MakcuMyMBI 1 MUHUMYMBI QyHKIHH. Hanbosbliee 1 HanMEHbIIee 3HAYCHUE
(GYHKIINHM Ha TPOMEKYTKE

33 CrernenHast QyHKIIUS ¢ HATypaJIbHBIM U IEJBIM TTOKa3zarenaeMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTeneHn

34 Tpuronomerpuyeckue GyHKIIMH, UX CBOHCTBA U TpapuKu

3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, KX CBOMCTBA U TpaduKu

36 Touku paspeiBa. AcumnTorel TpadukoB ¢yHkiuil. CpoicTBa (QyHKIMIA,
' HENPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUSI TOCIIEIOBATEILHOCTEN

38 Apudmerndeckass W TeoMmeTrpudeckas mporpeccuu. Dopmyrna CIOXKHBIX
' MIPOIICHTOB
4 Hauana marematnyeckoro aHaamsa

4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE AI€MEHTAPHBIX (PYHKINN




[IpumeneHre Mpou3BOIHONW K MCCIENOBAaHHUIO (PYHKIMI HA MOHOTOHHOCTH U

4.2 sKcTpeMyMbl. HaxoxaeHre HanOobIIero ¥ HaMMEHbIIero 3Ha4eHus (pyHKIuu
Ha OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHokecTBa 1 JIOTHKA
51 MHOecTBO, Onepalnuu HaJ MHOXecTBaMu. [luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KombunaTtopuka
7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena v MOBEpXHOCTH BPAILICHUS
7.5 KoopauHatsl 1 BEKTOPBI

JOKYMEHT NOANMMCAH
QJIEKTPOHHOW NOAMUCHIO
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