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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBiseTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 00ILEro
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLUILINH
€CTECTBEHHO-HAYYHOW HAINpaBIEHHOCTH W MPEAMETOB T'yMaHUTAPHOIO IUKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyeMOe PU U3yYEHUH 00yJarOIIUMUCS
IIOHATUMHBIX OCHOB TI'E€OMETPHMM, IPHU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIECITOYKH JIOTHYECKUX YTBEPKICHNUN IPHU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIOTE3bl HEIOCPEICTBEHHO MCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypcea «I'eomerpush» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUXCcs IPU U3YUEHUU
reOMETpUH, KaK COCTaBjsAouled mnpeaMeTHoll obOmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
¥ HEOOXOMMBIX JJIs YCIEIMIHOTO NMPo(heCCHOHATBHOT0 00Pa30BaHMs, CBI3AHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33laYaMu Kypca TE€OMETpPUM Ha YIIIyOJEHHOM YpOBHE,
PACHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacHIMpeHre MpeACTaBIeHUsI O TEOMETPUM KaK 4aCTH MUPOBOM KYJIbTYpbI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAHWE MOHATUIHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» yueOHOro Kypca reOMETpUH;

dopMupoBaHHe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMya M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pacCliO3HABaTh HA YEPTEkKaX, MOACISIX U B PEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJIEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUi, (POPMUPOBAHUE MOHUMAHUS POJIM AKCMOMATUKHU MpPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIeHUs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJa4 C MPAKTUUYECKUM COJEPKaHHUEM,
dbopMHUpOBaHUE TMPEJCTABIEHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU



00OCHOBAaHUU MaTEeMaTHUYECKUX YTBEPXKJIECHUN U POJIM aKCHOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEUIEKTYAIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yJaronmxcsi, M03HABaTEIbHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYAlUSX W MPU U3YUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBPHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpus» B
10-11 knaccax sBistorcs: «lIpsmble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTEIbHBIM JMHUSM Y4eOHOro Kypca, a
(dopMUpOBaHHE  JIOTUYECKHMX YMEHUH paclpenensercss He TOJbKO IO
COJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil paboueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBLHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  MO3BOJSET OPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU OHSITHSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATENbHO, C
COOJIIOJIEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSS U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUHN Ha YIIIyOIEHHOM YPOBHE MO3BOJISET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUN KaK COCTaBIISIOIIEeH yueOHoro npenMera «MareMaTukay;

MOATOTOBUTHh OOYYAIOMIMXCA K TPOJOJKEHUIO H3YyUYCHUS MATEMAaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 npoecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOTrOo Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. 1lapanneapsHOCTh MPAMBIX U INIOCKOCTEN B IMPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPaAJUIEIbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajyiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXIy NpAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIISIPHBIE NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, TUHEWHBIA YroJI ABYTPAHHOIO yria. TpEXTrpaHHbIM U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKKX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO YTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenure s, TpsSAMOYTOJIbHBIN MTapaJIEICUIE U €r0 cBolicTBa. KpaTyanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbpHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBL.
IIpaBriibHBIE MHOTOIDAHHUKM: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBWJIbHASA TPEYTOJIbHAS MMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCASP.

Beruucienne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWAroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIA/1b OCHOBaHMM, TE€OpeMa 0 OOKOBOM MOBEPXHOCTH MpsIMO npu3Msl. [Tnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NapaJuIeenuIe d, CUMMETPHUs NPABWIBHBIX IPU3M, CHUMMETPHs NPABUIBHOU
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOpAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3loKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsimoyrompHass cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MExXAy BeKTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHOocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosniokenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenne Ten BpallleHUs Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpa, TUPaMHUIbl 1 KoHyca. O0OBEM Imapa ¥ MmapoBOTO
CETMEHTA.

KoMOuHanuu Ten BpamieHuss U MHOrOorpaHHUKOB. [Ipu3ma, BmmcaHHas B
MUWINHAP, OMHMCAaHHAas OKojio muiuHapa. [lepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanme mrapa w cdepsl TockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKoJIO cdepbl, chepbl, BNUCAHHOW B MHOTOIPAHHUK WJIH TEJIO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYCA, IUIOMAAbh cPephl U € JacTei.
[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOueIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIIE0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEpEHOCA
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTopsl B npocTpancTe. Onepaiuu HaJ BEKTopaMu. BeKTopHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyroimpHas cucrema
KOOpAMHAT B mpoctpaHcTBe. KoopaumHaTel BekTopa. PasioxeHune BeKTOpa Mo
6azucy. KoopanHaTHO-BEKTOPHBII METOJI IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JIBUXKEHUN: TMapaulebHBIM MEepeHoc,
LHEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs KaKk akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, dTUYECKOIO IOBEJIEHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM TOCTUKEHUN HAYKH U AESTEIBHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJ1a B MOCTPOEHUE YCTOMYUBOTO OYyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELUICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 0e301acHoro oopasa *KU3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkasi akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBbIE >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4ecKoMy  OOpa30BaHUIO U



CaMOOOpPa30BaHUI0 HA NPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPe/Ibl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl 4eI0BEUECKOM ACATEILHOCTH, ATANIOB €€ pa3BUTHS M 3HAUUMOCTHU
JUIS. pa3BUTHUSL LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble JJoruyeckue 1eMcTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHYECKHX
OOBEKTOB, TIOHSATWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KiIacCU(pUKAIUH,
OCHOBAHUS JiJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh W  NIPeoOpa3oBBIBATH  CYKICHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleNlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUUYECKUX YTBEPKICHUIM
(IpsiMbI€ U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXOIAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBaTe/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIIBUTATDH
MIPE/IOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTH HHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMIPOC | JUISI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUIHBIX BUIOB U POPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHUS IO XOJIy pPEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B X0JIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAEMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4ve U CXOJCTBO MO3UIIMHA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 331a4i, dKCIIEPUMEHTA, UCCIEAO0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaay
NpEe3eHTALUU U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOW MH()OpPMALIUU.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYEeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUAM, OOBACHATH PUYHUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€Jb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BU/IBI pabOT, I0rOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHSATH CBOIO YaCTh Pa0OTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUM;

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

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHATUSIMH, CBI3aHHBIMHU C MHOTOTPaHHUKAMH;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJIaCCU(pUKALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSAMH, CBSA3AHHBIMH C  CEUYECHHEM
MHOTOIPAaHHHUKOB IJIOCKOCTBIO;

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

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMUYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh Y IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CAUMMETPHUH (PUTYPHI;

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

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUWA U
HaXO0XKJEHUE FTEOMETPUUYECKUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METO/IbI IPU
pElIEHUM MaTEMaTUYECKUX 3a/ad IOBBIIMICHHOIO WU BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4yepTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3YYECHHbIEC MOHSATUS B
npolecce IOMCKAa pelIeHUusT MaTeMaThyeckKu  CcQOopMyIHpPOBAHHON
npo0JieMbl, MOJIEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajreOpbl, peliarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTABICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca oGyyaronuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3AHHBIMU C IHJIAHIPUYIECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpUPOBATH MOHSITUSMH, CBS3aHHBIMU C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUII CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATh U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OIEpalluy HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4U Ha BBIUUCICHHUE YTJIOB MEXKY MPSAMBIMU U
MJIOCKOCTSIMU, BBIYMCIICHUE PACCTOSTHUNM OT TOUYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB U TeN BpalleHUS MpH
MapajyIeIbHOM  IIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LWIMHIIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUEHHUS KOHYca (MapaiiebHbIe
OCHOBAHHUIO Y IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh TEOMETPUIECKUE YTBEPIKICHHUS,;
MPUMEHATh TeOMEeTpUUYecKkre (aKThl I PEIICHHUS CTEPEOMETPUUICCKUX
3a7a4, MPEANOJaraolMX HECKOJbKO IIAroB PEUICHHs, €CIU YCIOBUS
PUMEHCHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUU W
HAXOXKJEHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPY PEIICHUHN CTEPEOMETPHUCCKUX 3a]1aY;

IPUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OILICHWBATh peajbHbIC CHUTYaIldW, MPUMEHATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaNIbHbIC CUTYyallud Ha
S3BIKE TEOMETPUHU, UCCIIEIOBATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUICCKUX
BCITUYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BHTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTputo 23 1
) B3anMHoe pacnionoxxeHue npsmbIx B 6
IIPOCTPAHCTBE
3 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSMBIX U )5 |
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHNe U cUcTeMaTH3alus 5 |
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 5
cUucTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPaHHUKA 15 1
Tena BpameHus 19 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 7 1
KPYTJbIX TEJ
6 JBro>xeHus 2
7 [ToBTOpEHME, 06061HCHI:IG u 5 1
CUCTEMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Jara
H3YYeHH S

DJIeKTpoHHbIe UG pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

Bcero

Konrpoabnblie IIpakrnuyeckue

padoTsbI

padoThI

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PUCYHKC ITJIOCKOCTH, IMApAJUICIIbHBIX IPSAMBIX
(0Tpe3KkoB), cepeuHbI OTpE3Ka

01.09 - 05.09

[TonsiTHS cTepeoMeTpHn: TOUKa, MpsMasi,
IJIOCKOCTb, MPOCTpaHCcTBO. OCHOBHBIE
IpaBuUJia U300paKeHMsI Ha PUCYHKE
IIJIOCKOCTH, IMapaJUICIIbHBIX INPAMBIX
(0Tpe3koB), cepeuHbI OTpe3Ka

01.09 - 05.09

[TonsTHS: MepeceKkarouecs MmIOCKOCTH,
TIepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTH;
MIOJTYIIPOCTPAHCTBO

[TonsTHs: MepeceKkarouecs MmI0CKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJYTIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

01.09 - 05.09

08.09 — 12.09

08.09 — 12.09

MHororpaHHUKH, U300pakeHNe
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

08.09 — 12.09




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

15.09 - 19.09

15.09 - 19.09

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cieactBus U3 HUX. CrocoObl 3a1anus
MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSIMBIX U TUIOCKOCTEH

15.09 — 19.09

10

N306paxkenue ceueHuit nupamuabl, Kyda u

IIPU3MBI, KOTOPBIE IPOXOAST Yepe3 ux péopa.

N3o0paxenue nepeceueHus MoayueHHbBIX
II0CcKOCTeN. PackpaimmBanue NOCTPOEHHBIX
CeUeHHH pa3HbIMU LIBETAMHU

22.09 —26.09

11

N306paxkenue ceueHnii nupamuabl, Kyda u

IPU3MBI, KOTOPBIE MIPOXOAST Yepe3 ux p&opa.

N3o0paxenue nepeceueHus MoaTyueHHbBIX
II0cKocTel. PackpammBanue MOCTPOEHHBIX
CEUEHUN pa3HBIMU L[BETAMHU

22.09 —26.09

12

N306paxkenue ceueHunit nupamubl, kyda u

IPU3MBI, KOTOPBIE IPOXOAAT Uepe3 ux peéopa.

N3obpaxenue nepeceueHus MoayueHHbBIX
IJIOCKOCTEN. PackpalrBanue NoCTPOCHHBIX
CEYEHUM pa3HbIMHU LIBETaAMU

22.09 —26.09

13

N306paxkenue ceueHunii nupamuabl, Kyoa u

IPU3MBI, KOTOpbIE IPOXOAAT Uepe3 ux peéopa.

M3obpaxenue nepeceueHus MoTydeHHBIX
IJIOCKOCTEN. PackpalBanie NoCTPOSHHBIX
CEUYEHUI pa3HbIMU LIBETAMU

29.09 - 03.10

14

Merton creoB it TOCTPOSHUS CeUeHUN

29.09 - 03.10




15

16

17

Merton ciaefoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa niepece4eHnil PSIMbIX U
IJIOCKOCTEH

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa nepeceyeHri MPSIMbIX U
IJIOCKOCTEH

[MocTpoenue ceuenwuii B mupammuie, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEpTEKEN U 3alHCh 111aroB
MOCTPOEHUS

29.09 - 03.10

06.10-10.10

06.10 - 10.10

18

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM TOoukam Ha péopax. CozgaHue
BBIHOCHBIX YepPTEKEW U 3aMUCh I11aroB
MOCTPOCHHUS

06.10 - 10.10

19

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX qepTenceﬁ " 3aIlliCh HI1aroB
MOCTPOEHUS

13.10-17.10

20

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX qepTenceﬁ " 3aIlliCh HIaroB
MOCTPOEHUS

13.10-17.10

21

22

[ToBTOpenue nnannmerpun: Teopema o
PONMOPLUMOHANIBHBIX oTpe3kax. [logodue
TPEYTroJIbHUKOB

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHHSIX Ha
BBIHOCHBIX 4YepTexax. McTtopus pa3Butus
MJITAHUMETPUU U CTEPEOMETPUM

13.10-17.10

20.10 - 24.10




23

24

25

26

KoHnTtpoinbHas padota "AKCHOMBI
crepeomerpuun. Ceuenus"

B3aunmnoe pacrosioxxeHue npsiMbix B
npoctpancTBe. CKpenuBaronyecs npsmsie.
[Tpu3Haky CKPEIIUBAIOIINXCS MPSMBIX.
[TapanmienpHble MpsiIMbIE B TPOCTPAHCTBE

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSAMOMN MapasuieIbHON
JAHHOM MPSIMOM, MPOXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIleH Ha JaHHOMN
npsMoii. JleMma o mepecedeHun
napauieIbHbIX MPSMBIX IJTIOCKOCTHIO

[TapannensHOCTh TpeX MpsIMBIX. Teopema o

TpEX mapauieIbHBIX NpAMBIX. Teopema o
CKPEIIHBAIOIINUXCS TPAMBIX

20.10 - 24.10

20.10 - 24.10

05.11 -08.11

05.11 -08.11

27

[TapannensHoe nmpoekTupoBanne. OCHOBHbBIE
CBOICTBa MapaljIeIbHOTO MPOEKTUPOBAHUS.
N3o6paxkenue pazHbix puryp B
napajuieIbHON MPOEKINH

05.11 -08.11

28

LlenTpanbHas npoekuus. Yrou ¢
COHaAIIpaBJICHHBIMU CTOPOHAMU. VYroa MCKOY
IPSIMBIMU

10.11 - 14.11

29

30

3amaum Ha JOKA3aTENbCTBO U UCCIIEIOBAHNUE,
CBSI3aHHBIC C PACIIOJIOKEHUEM MPSMBIX B
IPOCTPAHCTBE

[TonsTHS: MapanIeabHOCTh IPSIMON U
TUTOCKOCTH B mpocTpaHcTse. [Ipu3Hak
napaIeIbHOCTH TPSMOU ¥ TIIOCKOCTH.

10.11 - 14.11

10.11 - 14.11




31

32

CBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

['eomeTpryeckue 3aauu Ha BBIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTBIO MPSMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO MPSMYIO Ha YepTexe U
napajieIbHOr0 APYroi npsamoil. Pacuér
OTHOLLEHUN

17.11-21.11

17.11 -21.11

33

[TapannensHas npoexius, MPUMEHEHUE TS
MIOCTPOCHHS CEUYEeHUH KyOa n
napasuienenunena. CBolcTa
napajuiesenunea u mpu3Mbl

17.11 -21.11

34

35

36

37

[Tapannensuble muockoctu. Ilpusnaku
NapauIeIbHOCTU JBYX IIOCKOCTEN

Teopema 0 napajuieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHIGfI
yepes TOUYKY, He MPUHAIJICKAILYIO JaHHON
MJIOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napajuIeabHbIX TNIOCKOCTEN: O
NapaJuIeIbHOCTH MIPSIMBIX IIEPECEUEHUS IPU
[IEPECEUEHUHN [BYX MapalUICIbHBIX
IIJIOCKOCTEN TpeThen

CoiicTBa mapanienbHbIX MI0CKOCTEN: 00
OTpe3Kax NapauleIbHbIX NPSMBIX,
3aKJIFOYEHHBIX MEXy MapajIeIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHHUH MPSIMOH C
JBYMsI TTapalIeIbHBIMU TIOCKOCTSIMU

24.11 -28.11

24.11 -28.11

24.11-28.11

01.12-05.12




[ToBTOopenue: Teopema Iludaropa Ha

38 01.12-05.12
IJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS 0112 — 05.12
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO 08.12 - 12.12
napajuiesenunena

A1 Brruncnenue JiMH OTpe3KOB B Ky0Oe U 08.12 — 12.12
IPSIMOYTOJILHOM Mapajuieenurene
[lepnieHAUKyYASIPHOCTD NPSAMOM U IIIIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIIPHOCTH IPSIMON U 08.12-12.12
IJIOCKOCTH
[lepnieHIUKyYIAPHOCTD NMPSMOM U IIIOCKOCTH.

43 [Ipu3Hak neprneHAuKyISIPHOCTH IPSMOU U 15.12-19.12
IJIOCKOCTH
Teopema o CylIeCTBOBAHUU U

44 €MHCTBEHHOCTH IIPSIMOM, MPOXOAAIIEH 1512 — 19.12
yepe3 TOUKY IPOCTPaHCTBA U
NEePIEeHIUKYISIPHON K IMIIOCKOCTH

45 [InockocTy U NepNEHANKYISIPHBIE UM 15.12 - 19.12
psiMble B MHOTOTPaHHUKaX

46 [InockocTy U NepNEHANKYISIPHBIE UM 212 -30.12
NpsIMbIE B MHOTOI'PaHHHUKAX

47 [lepnennukynsp u HakinoHHas. [locTpoenue .12 - 30.12
NEePIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO

43 [lepnennukynsp u HaknoHHas. [loctpoenue .12 - 30.12
NEePIEeHIUKYIISApa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsamas 12.01 — 16.01

U oOpaTHas)




Teopema o Tpéx neprneHAUKYIApax (mpsmas

50 12.01 - 16.01
U oOpaTHas)

51 Yron Mmexay CKpenyBaromUMUCS MPSIMbIMU 12.01 - 16.01

50 [Touck neprneHuKyIIpHBIX NPSIMBIX C ) 19.01 — 23.01
NOMOUIbIO NEPIIEHANKYIISPHBIX MIIOCKOCTEN

53 OpTOroHanbHOE MPOEKTUPOBAHUE 19.01 —23.01
[TocTpoenue ceuenuii kyoa, IpU3Msl,

54 MPaBUIILHON MUPAMHJIBI C TOMOIIBIO 19.01 —23.01
OpPTOTrOHAJILHOU MPOEKIINH
[locTpoenue ceuenuii kyoa, IpU3Msl,

55 MPaBUIILHON MUPAMHJIBI C TTOMOIIBIO 26.01 —30.01
OPTOrOHAJILHON IIPOEKIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 mIockocTu. [lnockocTu cummeTpuii B 26.01 —30.01
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHuKyIIpHOCTH NPSMON U 26.01 — 30.01
IUIOCKOCTH KakK CJIEJICTBUE CHUMMETPUU

53 HpaBHHBHEfe MHOTOrpaHHUKH. Pacuér 02.02 — 06.02
pPacCcTOSHUN OT TOUKH JI0 IMIIOCKOCTH

59 HpaBI/mLHbVIe MHOIOrpaHHUKHU. Pacuér 02.02 — 06.02
pPacCcTOSIHUN OT TOUKH JI0 IIIOCKOCTH
CriocoObI ONyCTUTD MEPIEHAUKYIISAPHIL:

60 CUMMETpHUS, CABUT TOYKH I10 IapAIICIbHON 02.02 - 06.02
IpPsIMO

61 CnBur 1o HenapaJIeIbHOU MPSAMOH, 09.02 — 13.02

U3MEHEHUE PACCTOSHUN




62

63

64

KoHnTtposnbHas pabora "B3aunmHoe
pAacIoJIOKEHUE MPSIMBIX U MNIOCKOCTEN B
npocTpaHcTae”

[ToBTOpEHME: yron Mexay NpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOM3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

[ToBTOpEHUE: yron Mexay

CKPEIIMBAIOIIUMUCS PSIMBIMU B
MIPOCTPAHCTBE

09.02 - 13.02

09.02 - 13.02

16.02 —20.02

65

FeOMeTpI/I‘ICCKI/Ie MCTOJbI BEIYUCIICHUA YyIJia
MCKAY MPSAMBIMHA B MHOTI'OI'PAaHHUKAX

16.02 —20.02

66

67

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOTO yria
[lepnennukynspHeie miaockoctu. CBoiicTBa
B3aUMHO MEPIIEHIUKYISAPHBIX MIIIOCKOCTEN

16.02 —20.02

24.02 - 28.02

68

[Ipu3Hak nepneHIUKyJISIPHOCTH TIIOCKOCTEN;
TeopeMa O IPsIMOi MepeceueHus IByX
IIJIOCKOCTEH MEPIIEHIUKYIISAPHBIX TPEThEH
IIJIOCKOCTH

24.02 - 28.02

69

[IpssMoyronbpHBIN napauienenunesn; Kyo;
WU3MEPEHHUsI, CBOMCTBA MPAMOYTOJIBHOTO
napajuleenune1a

24.02 - 28.02

70

71

TeopeMa 0 1MaroHany NpSAMOYTOIBHOTO
napajiesienunea v CieJCTBUe U3 Heé
CrepeoMeTpHuuecKkre U NPUKIATHBIE 3aJa4H,

CBS3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
MMPAMBIX U IJIOCKOCTU

02.03 — 06.03

02.03 - 06.03




72

73

74

HOBTOpCHI/ICZ CKpCIIUMBAOIIHUECA IIPAMBIC,
napajiCJIbHbIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOI'OIrpaHHHUKax

[Tapa nmapanienbHbIX TIOCKOCTEN HA
CKPEIIMBAIOIIUXCS MPAMBIX, PACCTOSIHHE
MEX1y CKPELIUBAIOLIUMUCS PSIMBIMU B
MPOCTBIX CUTYAIUAX

PaccrosiHue ot ToukH 10 IIJIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

02.03 - 06.03

10.03 - 13.03

10.03 - 13.03

75

Brluncnenue paccTosHAN MEXY
CKPELIMBAIOIIMMHUCS IPSIMBIMU C IIOMOILIBIO
NEPIEHAUKYJIIPHON IIIOCKOCTH

10.03 - 13.03

76

77

78

Kontponbnas padota "Yrisl u paccrosaus"

TpéxrpanHblii yroy, HepaBEHCTBA JIJIs
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TEOpEMbI KOCUHYCOB U CHHYCOB JJIsI
TPEXTPAHHOTO yTia

DNIeMEeHTHI ChEePUIECKON TeOMETPHH:
reoJIe3nYecKue IMHUU Ha 3emiie

16.03 —20.03

16.03 —20.03

16.03 —20.03

79

80

81

Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U
€ro 3JIeMeHTHI"

[Iupamupa. Buasl nupamun. Ipasunbnas
nupamua

[Ipu3ma. IIpsamas u HaKJIOHHAs IPU3MBI.
[IpaBunpHas npuzma

30.03 — 03.04

30.03 — 03.04

30.03 - 03.04

82

[Ipssimoit napanenenunes, NpsMOyroIbHbIN
napasuienenunes, Kyo

06.04 — 10.04




Brinykibsie MHOTOrpanHuku. Teopema

83 - 1 06.04 — 10.04
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema
84 Oiinepa. [IpaBunbHbIC U OTYIPABUIIbHBIC 1 06.04 — 10.04
MHOTOTPaHHUKHU
85 KonTponpHas padora "MHuororpaHHUKT" 1 13.04 - 17.04
26 [TonsiTve BeKTOpa Ha MJIIOCKOCTH U B | 13.04 — 17.04
IIPOCTPAHCTBE
87 CymMma BEKTOpOB 1 13.04 - 17.04
88 Pa3nocTh BekTOpOB 1 20.04 —24.04
89 [IpaBuino napajuenenunena 1 20.04 —24.04
90 YMHOXKEHHEe BEKTOpa Ha YHUCIIO 1 20.04 —24.04
91 Paznoxenue BekTopa 1o 6a31/1c§“1 TpEX | 2704 — 30.04
BEKTOPOB, HE JIeXKAIIUX B OJJHOU MIOCKOCTH
92 CkansipHO€ MpOU3BEICHNE 1 27.04 - 30.04
03 Boruncnenue yria Mexy BEKTOpaMu B | 27,04 — 30,04
IPOCTPAHCTBE
94 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 1 04.05 - 08.05
95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1 04.05 - 08.05
96 [Ipocreiimue 3aga4u ¢ BEKTOpaMHU 1 04.05 - 08.05
97 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1 12.05 - 15.05
98 O06o01IeHre U cucTeMaTu3alus 3HaHuH 1 12.05-15.05
99 O00011eHne 1 cUCTEMaTU3aINS 3HAHWUI 1 12.05 - 15.05
100 Hrorosast KoHTpoJIbHASA paboTa 1 18.05 — 26.05
101 O060011IeHNE U CUCTEMATHU3ALMs 3HAHUN 1 18.05 - 26.05
102 O06o01IeHre U cucTeMaTu3alus 3HaHu| 1 18.05 —-26.05




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

102




11 KJIACC

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Konrpoabubie Ilpakruueckue JlaTa uzydenus
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI

| IToBTOpEHUE TEMBI KOOp,Z[I/IHaTI:f BEKTOPA 1 01.09 — 05.09
Ha TUIOCKOCTH U B IIPOCTPAHCTBE

) IToBTOpEHME TEMBI "CKaJiﬂpHOG | 01.09 — 05.09
IIPOU3BE/ICHNE BEKTOPOB

3 IToBTOpEeHUE TeMbI "Bhruncienue yfna 1 08.09 — 12.09
MEX/1y BEKTOpaMU B IPOCTPAHCTBE

4 HOBTopeHI/Iei TEMBI "ypaBHeHI/I"e psIMOH, 1 08.09 — 12.09
IIPOXOJALIEH Yepe3 1BE€ TOUKU

5 YpaBHEHHE IOCKOCTH, HOpMaJlb, | 15.09 — 19.09
YpaBHEHHUE IJIOCKOCTH B OTPE3Kax

6 VYpaBHEHHE IIIIOCKOCTH, HOPMAJIb, 1 15.09 — 19.09
YpaBHEHHE IUIOCKOCTH B OTPE3Kax

7 BexTopHoe npoussenenue 1 22.09 - 26.09

2 JInHeliHbIE HEPABEHCTBA, JIMHEHOE | 2209 — 26.09
MIPOrpaMMUpPOBaHHE

9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 29.09 — 03.10
IIPOrpaMMHUPOBAHHE

10 AHanmuTUYECKHE METObI pacuéra yria 1 99.09 — 03.10
MEXy NPSIMbIMH B MHOTOTPaHHUKAX

1 AHanmuTUYECKHE METObI pacuéra yria 1 06.10 — 10.10
MEX1y MIIOCKOCTSIMA B MHOTOTpaHHUKaX

2 @dopmysa pacCTOSHUS OT TOUKH J10 | 06.10 — 10.10

IIJIOCKOCTH B KOOpAWHATAX




Haxoxnenue pacctossHuM OT TOUKHU 710

13 13.10-17.10
IJIOCKOCTH B KyOe

14 Haxoxnenue paCCTo;IHI/HEI OT TOYKH JI0 13.10 - 17.10
IJIOCKOCTH B MPABUJILHON MTUPAMUIE

s KOHTpOJIBIiaH pabota "AHanuTuueckas 20.10 — 24.10
reoMeTpus

16 CeueHusi MHOTOTPaHHUKOB: CTaHJIapTHBIE 20.10 — 24.10
MHOTOTPaHHUKHU

17 [TapannenbHbIe TPSMbIE U TNIOCKOCTH 05.11-08.11

18 [lepnieHIUKyNsSIpHBIE TPSIMBIE U TUIOCKOCTH 05.11 -08.11
[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,

19 dbopMyIIbI IS TTOIACH, COOOpaskeHus 10.11 -14.11
noxoous
[Inomany ce4yeHnii MHOTOI'PaHHHUKOB:

20 IJIOIIAAN TOBEPXHOCTEM, pa3pe3aHus Ha 10.11 - 14.11
4acTu, COOOpaKeHUsI MOA00HS

o1 O065bEM Tena. O6beM MPSIMOYTOIBLHOTO 1711 - 2111
napajuiesenunena

2 3anaun 00 yABOCHUHU Ky0a, 0 KBaJpaType 1711 - 2111
Ky0a; O TPUCEKIIUU yTiia
CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C

23 00BEMOM MIPSMOYTOIHLHOTO 24.11-28.11
napajuieNienunena
[Ipuknagubie 3a7a4n, CBI3aHHBIC C

24 BbIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO 24.11-28.11
napajuiefienunena

25 OO6BbEM IpsIMON TPU3MBI 01.12-05.12




CT@pCOMCTpI/I‘ICCKI/Ie 3aJa4u, CBA3aHHBIC C

26 . . 01.12-05.12
BBIYHCIICHHEM 00BbEMOB TIPSIMON TTPU3MBI

7 HpI/IFJ'Ia,Z[HBIe 3a1£aq1/1, CBSI3aHHBIE C 08.12 _ 12.12
00BEMOM MIPSMOM MTPU3MBI
Brruncnenne 00bEMOB TEI ¢ TOMOIIIBIO

28 onpeaenéHHoro uarerpana. O0bpém 08.12 - 12.12
HAaKJIOHHOM IPU3MBbI

79 ®opmyna 00béMa nupamuibl. OTHOILIEHUE 15.12 - 19.12
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM

30 dopmyna 00béma mupamuabl. OTHOIIEHUE 15.12 - 19.12
00BEMOB MUPAMUJL C OOIIUM YTIIOM

31 CTeE)eOMeTpI/IquKI/Ie fanaqn, CBSI3aHHBIE C 212 - 30.12
00bEMaMU HAKJIOHHOM MTPU3MBI
[Tpuknagueie 3agaun mo Teme "OObEMBI

32 Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHON 22.12-30.12
TIPU3MBI

3 le:fKnaz[Hble 3a7a4u H? TeMe "OOBEMBI 12.01 - 16.01
Ten", CBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

34 [Ipumenenne 00bEMOB. Brruncienue 12.01 — 16.01
paccTOsIHUS J0 MIIOCKOCTH

35 Kontponbnas p2'1'60Ta "O0BéM 19.01 —23.01
MHOTOTpaHHHUKA
[unuaapudeckas MOBEPXHOCTb,

36 o0pa3yrolne UIHHIPHIECKOI 19.01 —23.01
MMOBEPXHOCTH

37 Hunuaap. [psmoit KpyroBod HUIMHIP. 26.01 —30.01

[Tnomaab MOBEPXHOCTH IIUIHHIPA




Konunyeckasi moBepxHOCTb, 00pa3yroniue

38 . 26.01 - 30.01
KOHMYECKOM nmoBepxHoctu. Konyc

39 Ceuenue KOH}:ca IJIOCKOCTBIO, 02.02 — 06.02
napayuieNbHOM MII0CKOCTH OCHOBAHUS

40 yCG‘-IéIfHBII\/’I koHyc. M300paxeHre KOHyCOB 02.02 — 06.02
1 YCEUEHHBIX KOHYCOB

A1 [Tnomans 60KOBOM MOBEPXHOCTH M ITOJTHOM 09.02 — 13.02
MMOBEPXHOCTU KOHYCa

4 [Tnomans 60KO0BOM MOBEPXHOCTH U MOJHOM 09.02 — 13.02
MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3a1a4u Ha

43 JI0Ka3aTeJIbCTBO U BEIYMCIIEHHE, 16.02 — 20.02
MMOCTPOCHUEM CEUEHUH MUINHAPA, KOHyCa

44 [IpuknanHblie 3a1a4u, CBSI3aHHBIE C 16.02 — 20.02
UATUHIPOM

45 Cdepa u map 24.02 —-28.02
[lepeceuenue chepsl u mapa c

46 mockocThio. Kacanue mapa u cepsl 24.02 —28.02
IJI0CKOCThI0. By u n3o0paxenue mapa

A7 YpaBIjIJeHI/Ie cdepsl. [Tnomans chepsl u eé 02.03 — 06.03
qacTei

48 CummMmetpus cepsl U mapa 02.03 - 06.03
CrepeoMmeTpuyecKue 3a1a4u Ha

49 HOKazaTerLCTBo Y BBIYHCIICHHE, CBSI3aHHBIC 10.03 — 13.03
co cepoit u mapom, IOCTPOESHUEM UX
CEYEHMI TUIOCKOCTHIO

50 [TpuknagHeie 3a1a4n, CBI3aHHBIE CO 10.03 — 13.03

cdepoit u mapom




51

52

[ToBTOpEHHE: OKPY)KHOCTH Ha IIIOCKOCTH,
BBIYHUCJIICHUS B Opr)KHOCTI/I, CTaH[[apTHBIC
noxoous

Pazauunsie KOM6I/IHaHI/II/I TEJI BpalllCHUA 1
MHOI'OI'PaHHUKOB

16.03 —20.03

16.03 —20.03

53

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

30.03 — 03.04

54

55

KonTponbhas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

006beM mummHapa. Teopema 00 00bEMe
MPSMOTO ITUIMHAPA

30.03 — 03.04

06.04 — 10.04

56

Beruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
onpenenéHHoro uTerpaita. O0bEM KoHyca

06.04 — 10.04

57

58

[Tnomaayn GOKOBOW M IMOTHOM MMOBEPXHOCTH
KOHYyca

CTepeOMeTpI/I‘-ICCKI/Ie 3aga4u, CBA3aHHBIC C
BBIUHCIICHHEM 00BEMOB qujinHApa, KOHyCa

13.04 — 17.04

13.04 - 17.04

59

O0BEM mI1apa U MapoBOTO CEKTOpA.
Teopema 06 o0vEMe mapa. [1nomans
cdepsl. CTepeomeTprudecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHHEM 00BbEMOB II1apa,
[IIAPOBOTO CErMEHTA U IIAPOBOT0 CEKTOPa

20.04 —24.04

60

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBs3aHHbIe ¢ 00BEMOM 11apa U
womanpio ceprl. COOTHOMICHUS MEXKIY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMHU
MMOTOOHBIX TEII

20.04 —24.04




61

62

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBm>xenust npoctpancTBa. OToOpaskeHusl.

JIBrokeHus u paBeHCTBO (uryp. O6mme
CBOICTBA IBMKEHUN

27.04 —30.04

27.04 —30.04

63

Buapl 1BukeHuUil: napajuiesIbHbIN NEPEHOC,
LEHTPAJIbHAsI CAMMETPUS, 3epKaIbHAs
CUMMETpHUS1, TOBOPOT BOKPYT MPSMOI

04.05 — 08.05

64

Oo6o6maromee nmoBTopenue 11 moHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMarusauus 3HaHui: "Ilnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Tel"

04.05 — 08.05

65

66

67

Oo6o6maromee nmoBTopenue 11 moHsATUH U
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cuctemaTtu3anus 3Hanuii: "Tlnomaan
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET"
HtoroBas koHTpoNbHas paboTa

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX

WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

12.05 - 15.05

12.05-15.05

18.05 —26.05

68

Uctopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

18.05 —26.05

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MIPsAMasi, IIIOCKOCTh
79 ITpyuMeHsITh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
’ HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacrioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN Yrojl, TpaHU JABYI'PAHHOTO YIJIa,
7.5 pedpo ABYIpaHHOIO yriia, JIMHEHHBIA YTroJl IBYTPaHHOTO yIJia, rpaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMU: MHOI'OI'PDAHHMK, BBIIYKJIBIA M HEBBITYKJIBIHA
’ MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, MIPaBHIIbHBIA MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BHJIbI MHOTOTPaHHUKOB (MMpamuja, HpU3Ma,
IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBat  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
78 KJacCU(pUKaUMK  (BBINYKJIbIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
' IpPaBWIbHbIE MHOTOTPAHHUKH, TIPSIMBIE W  HAKJIOHHBIE IPHU3MBL,
napaJiesienue 1)
79 OnepupoBatb MOHSTUSMU: ceKyIas IJIOCKOCTB, ceueHue
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPAaHHHUKOB,
' UCIIOJIB3YsI METOJI CIIE/IOB
Crpoutpb cedeHHMs] MHOTOIPAHHHUKOB METO/JOM CJIEJIOB, BBIIOJIHATD
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (DUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3a1aun Ha HaXOX/I€HUE T€OMETPUUYECKUX BEJIMYHMH M0 00pa3iam
WIM aJIfOpUTMaM, TMPUMEHSsS WM3BECTHbIE aHAJIUTUYECKHE METONbl IpH
7.12 pELIEHUM CTAaHJApPTHBIX MAaTeMaTUYeCKUX 3aJad Ha BBIYKUCIICHUE
paccTOSTHUN MEXAY JIBYMS TOYKaMH, OT TOYKH O IPSIMOM, OT TOYKHIO
IJIOCKOCTH, MEXAY CKPEINBAIOINMUCS IPSIMBIMU
713 Pemarp 3a1aun Ha HaXOX/IEHUE T€OMETPUUYECKUX BEJIMYHMH [0 00pa3iam

HIIN aJITOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKUC METOJAbI ITpH




pCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMUCA IIPAMBIMH, MCKIY HpHMOfI U IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Boruucnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTh COOTHOIICHUS

7.14 MEXIY IJIOIAISIMU MTOBEPXHOCTEN, o0BéMaMn MOO0HBIX
MHOT'OTPAaHHUKOB
715 OnepupoBaTh MOHSATHSIMU: CUMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCb U
' MJIOCKOCTh CHMMETPUH, LIIEHTP, OCh H IJIOCKOCTh CUMMETPUU (DUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACcTaBICHHYIO Ha
YepTekKax U pUCyHKaxX
[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4y, MOPEIIONAramiliuX HECKOJIbKO IIaroB pPEIICHHs, €CIU YCIOBUSA
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpuMmensATh mpocTeWlne MPOrpaMMHBIE CPEACTBA U DIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPH PEIICHUN CTEPEOMETPUUECCKUX 3a1a4
719 [IpuBOoAUTE MpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHATh NOJy4YEeHHbIE 3HAHUS HA MTPAKTUKE: aHAJTU3UPOBATh PEaJIbHbIE
CUTYyAallMU U IPUMEHATh U3YUYECHHbIE MIOHATHS B ITPOLIECCE TOMCKA PEIIECHUS
MaTeMaTH4ecku  CcHOpPMYNIUpPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
7.20 peanbHble CUTYallMM HA $3bIKE N€OMETPHUM, UCCIENOBATH MOCTPOEHHBIE
MO/JIEJIH C UCIIOJIb30BAaHUEM F'€OMETPUUYECKUX OHATUN U TEOPEM, arnapara
anredppl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHbBIE C HAXOXKICHHEM
T€OMETPUUYECKHUX BEIMYUH
11 KJIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NMPoBePSIEeMOro .
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OrnepupoBaTh NOHATHSAMU: MIJIWHIPUYECKAsT TOBEPXHOCTh, 00pa3yoIIHe
6.1 MAJTUHAPUYECKOW TOBEPXHOCTH, IHJIMHJP, KOHMYECKAas IMOBEPXHOCTH,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJI BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmioiioKeHHe CPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIapOBOW CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMYT

OnepupoBaTh MMOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIK B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCaHHAS B MHOTOI'PAaHHUK HIIH TEJIO
BpaIllCHUS

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIQISIMH IIOBEPXHOCTEH M 00BEMaMHu
IMOAOOHBIX TEI

6.9

N300pakaTh n3y4yaemble (UTYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEIKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYpP: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS TeI
BpaleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEOOPa30BbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumenHsTh TeoMeTpuvecKkrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEINoJaralollluX HECKOJIbKO IAroB pEIeHUs, €CIU YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JIEHCTBUSA CIOKEHHS BCKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUS BEKTOpa Ha YHUCIO, OOBSACHATh, KAKMMH CBOWCTBAMHU OHH
o0azaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
YroJ MEXIy BEKTOpaMH, CKaLIPHOE IPOU3BEIEHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauth cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroil
MEX/ly BEKTOpaMH, CKaJISpHOE MPOU3BEAECHUE, PACKIIAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpANHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HAa MPUMEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemarn 3aJadd Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHONICHUH H
HAaXO0XICHUC T'COMECTPHUICCKUX BCIWYUH I10 06pa3uaM WM aJirOpuTMam,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEIICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTEeWIIMe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPYU PEILIEHUN CTEPEOMETPUUECKUX 3a]a4

6.22

6.23

IIpuBOAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallUu ¥ IPUMEHATH U3yYEHHbIE MIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4ecku  cHOpPMYIHPOBAHHOW  MpOOJIEMbI,  MOJIEIUPOBATH
pealibHbIE CUTYyallMd Ha SI3BIKE T€OMETPHUH, MCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIC C HaXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, IMPOCTPAHCTBO.
[Tonsitue 06 akCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CIICJCTBUSA U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeuuBarouiyecs: mnpsMble. [lapamnenbHOCT  OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajjiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajuiesIbHbIX
wiockocteil. [Ipocreiinmme nmpocTpaHCcTBEHHBIE (UTYPBl Ha IJIOCKOCTH: TETpad.p,
KyO, mapaJuieNenumne/1, IoCTPOSHUEe CeUeHU

HepHGHI[I/IKy.]IﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: MCPICHAUKYISAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE TTapasuIeIbHbIe U MEPIECHANKYISIPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMO MepHeHIUKYISIPHOMI
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXY MPAMOM U INIOCKOCTBIO, IBYTPAHHBII
yTOJ1, TMHEWHBIN yroJl IBYTpaHHOro yria. [lepreHuKynsp u HakJIOHHbBIE: PACCTOSIHHE
OT TOYKH JI0 TJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IJIOCKOCTH. [IepreHIMKyIIpHOCTb IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocreil. Teopema 0 TpEX MepreHIUKYIIsIpax

IloHsATHE MHOIrOrpaHHHMKA, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIIMYKIBIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, Da3BEPTKa MHoOrorpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs IPHU3MBI, OOKOBasl U
IIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMOyroiabHbIN NapajuIeIeIuIe]
u ero corcrta. Ilupamuaa: n-yronbHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,
OOKOBas M IOJIHAs MOBEPXHOCTh NMUPAMUAbI, MIPaBUIIbHAA U yCeU€HHas MUpaMuja.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBWiIbHBIE MHOTOTPAHHHUKH: IIOHSATHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUiIbHAs NpU3Ma M IpaBUiIbHAs NHpaMUia,
NpaBUJIbHAS TPEYTOJIbHAs NMUpaMua U IpaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O NIPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

OJIEMEHTBI CUMMCTpPUHU B nupaMmujax, napajejicnmIic1ax, IIpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

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




OCHOBAHHUH, TeopemMa 0 OOKOBOHM MOBEPXHOCTH MpsiMON mpu3Msl. [1omans 60koBoi
IIOBEPXHOCTH M TIOBEPXHOCTH IPaBWIBHOM NHMpaMuibl, TeOpemMa O IUIOIIALU
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MUpaMUIbl, TPU3MBI

7.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOIICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOJIO0HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIre HIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. Llumuuap: ocHOBaHUSA UM OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA> OOKOBOM M MOJITHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3ymooline KOHUYECKOM TOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOcTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: neHTp, paauyc, IMaMeTp, IIomaab moBepxuoctu chepnl. Bzanmuoe
pacroyiokeHue cepbl U TIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, TUIoImaib

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa 1 KoHyca
KomOuHanmu Ten BpalleHHs U MHOTOTPAHHUKOB. MHOTOTpaHHUK, ONMCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 oOBEME
IPSIMOYTOJIBHOTO Mapaijenenunena M cieActBus u3 He€. OO0bEM LWIMHApA,
KoHyca. O0BEM 1mapa u mionaab chepsl

6.7

6.8

6.9

6.10

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

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOASIIEE YePE3 BEPIUIMHY), CEUSHHSI Iapa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBEC. CrnoxxeHre M BBIUMTAHHE BCKTOPOB.
YMHOXEHHE BCEKTOpPA HA YHUCJIO. Paznoxxenue BCKTOpa 110 TpéM HCKOMIUJIaHAapHbIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

[IpsmoyronpHasg cucTeMa KOOpPAWMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpa.
[Ipocreitimne 3amauri B KOOpAMHATAX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BEJCHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT TP PELLICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, NMpPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BATH METOA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKIACHUS MpU PpPEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUPOBATH MOHATHSIMHU: MHOECTBO, IMOIMHOXECTBO, ONEpPALlMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONMCaHUs PeAIbHBIX IPOLECCOB U SBJICHUI U NPU PELICHUU
3ajjady, B TOM 4YHCIIEé M3 JpPYruxX Y4YeOHBIX IPEeIMETOB; YyMEHHE
ONepupoBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OIHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSIMH: HATypaJbHOE YHCIIO, 1IEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYypaJIbHON CTENEHH, CTEIIEHb
C palMOHANbHBIM  I[OKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
mokaszarenaeM, JiorapugMm yuciaa, CHHYC, KOCHHYC U  TaHIE€HC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PAalMOHAJIBHOE YHCIIO,
UppAllMOHATIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE MHCIIOJIb30BaTh
MpPU3HAKK JEIUMOCTH, HAUMEHbIIUN OOUIMI JeIuTeNh U HauMeHbIIee
oOriee kpaTHOe, anroput™M EBKiIMIa npu perieHuu 3ajad; 3HAaKOMCTBO €
pa3IMYHBIMM  TO3ULIMOHHBIMU  CHUCTEMAMM  CYHUCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapupmMamu, npeoOpa3oBaHHs IPOOHO-palMOHATbHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICHOBATCIIbHOCTD,




apudmeTnyecKkas nporpeccusi, reoMeTpuieckas nmporpeccus, 6eCKOHEUHO
yObIBarolasi ~ reoMeTpudeckas  Iporpeccus; yMEHHE  3a7aBaThb
MOCJIEI0BATEIHHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4Kcia, opma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anrebpanyeckas); yMeTb MHPOU3BOAUTH apHU(pMETHUECKUe ACUCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMU: MaTpuua 2x2 u 3x3,

OnpeaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HX CUCTEMBI;, YMCHHC OIICPHUPOBATH
HNOHATHUAMU:. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTEMbBI C IApaMCTPOM; IIPHUMCHATH
YpaBHCHU, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUSA MATEMATUUYCCKHX

3aJlad 1 3aaa4 U3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
(GYHKIIMM Ha MIPOMEXYTKE, HepepbIBHAs (DYHKIINS, aCUMOTOTHI Tpaduka
¢byHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOJAHOM, IepBOoOpa3Hasi, ONpeAeHEHHBIN
MHTETpajl; yMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (yHKIHUU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMM, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOJAWUTh MPOU3BOJIHBIE AJIEMEHTApHbBIX (DYHKINMH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJS HCCIEIOBaHUS (YHKIHH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHHWEM amlapara MaTeMaTH4YeCKOro
aHaIK3a; MPUMEHSTh NPOU3BOJAHYIO JI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bU3HYEeCKUX 3aa4ax; HaXOAUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'0 MOJACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIUH, JUHEeHHas (YHKIUS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3y4eHHBIX (DYHKUIWH, BBINOIHATH MPE0oOpa30BaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33/1a4 U3 JPYTUX Y4EOHBIX IPEIMETOB M
3a7a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCTIOJIB30BaTh CBOMCTBA M Ipaduku QyHKIUI 115 pereHus
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHH, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, A0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBApOB U
YCITyT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPABHEHMsI, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CHTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W WX CHUCTEMbl II0 YCJIOBHIO 33Jayy,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIONb30BAaHUEM aIllapara

anreOpbl, HHTEPIIPETUPOBATDH MOJyYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeHee apumeTnieckoe, MeauaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE U3BJIEKAaTh, UHTEPIPETUPOBATH
nH(pOopMalIrIo, IPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOILECCOB U SIBJICHUI; TTPEJCTABIIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATh COBMECTHBIE
HaONIOZICHUSI C TIOMOINBIO JHMarpaMM pacCeMBaHUs H JIMHEHHOMN

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMECHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeIMYMHA, pPacIlpeleliecHHe BEpPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIyuallHOW BEJNMYHMHBI, (QYHKIHH paclpelesieHus] ©  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieH i,
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIeHus 3ajad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUI; yYMEHHE TNPUBOIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHCII0 COYCTAHM, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
IPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYXKICHHS ISl PEIICHUS 3a]1a4,
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTart

VYMeHue omnepupoBaTh IMOHATUAMU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKMHM yrodi,
JBYIPaHHBIA YToJl, TPEXIPaHHBIA YroJ, CKpEIIMBAIOLINECS TNpsSMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY INPSAMBIMH, Yrojl MEXKIY HPSIMOM M IIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHME UCIIOJIB30BATh IIPU
pelIeHnn 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENIN C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MMPAKTUYCCKUC 3a1a9UN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM QUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapamnenenurne], Mpu3Ma, NUpaMmuaa, (urypa ¥ MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONaab
MOBEPXHOCTH MHPAMUIBI, MPU3MBI, KOHYyca, IMIMHAPA, O00BEM Kyoa,

MMpAMOYTOJIBHOI'O MapauICICniuneaa, mUupaMuabl, MpPU3Mbl, OUJIHWHIpPA,




KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUs KOHyCa W LIWJIMHJpA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss cepsl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
bopMynUpoBaTh ONpeAeNeHUs U3y4aeMbIX (PUTYp, BHIABUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh UX; YMEHHUE MPOBOAMUTH Kiaccupukanuio ¢uryp o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh IOHSATHSMHU: JBIDKEHHE B IPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIIOJIB30BaTh T'€OMETPHUUCCKUE OTHOIICHHSI
TIPH PEIICHHUH 33/1a4; HAXOJUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pCabHOW XU3HW; YMEHHE BBIYUCIATH T'€OMETPHUCCKHAE BEITHUUHBI
(MHA, yroi, IUIOIadb, OOBEM, IJIONIAh OBEPXHOCTH), UCIOIB3YS
W3YyYCHHBIE (POPMYJIBI U METOJBI, B TOM YHCJIC: IUIONIAh TOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TTApAJIICIIENUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, PAa3JIoKEeHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEACHHE, YIOJl MEKIY
BEKTOPaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIM U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3aJad JAPYTUx y4eOHbIX

npeamMecToB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MMOHUMaHUE 3HAYMMOCTH MATEMATUKA B M3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOM

MaTEeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA
1 Urcna v BBIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HATYpaIbHOM cTeneHu. J{eHcTBHs ¢ apupMeTHIECKUMU
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATypaJIbHbIE JTOrapHUpMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. IIpuOmkEHHBIE BBIYMCICHUS, MpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BoIpaKEHUN
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHajibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Martpu1iia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [TpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKiuu. HaumOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U rpaduKu
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [IponsBoaHble 31eMEHTapHBIX (QYHKIUN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HaMMEeHbIIEro 3HaueHus! GyHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n mOBepXHOCTH BpalIeHUs
1.5 KoopauHaTs! 1 BEKTOPEI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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