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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMaHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUIEHUE, (POpMHUpyEeMOe PU U3yYEeHUH 00YHaIOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YaCTHOCTU (PU3MUYECKUX 3a/a4.

[lenb ocBoeHust mporpaMmbl yueOHOTO Kypcea «I'eomeTpusk» Ha yrimyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs IPU U3YyYEHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMeTHoll obOmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTU MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOIUMBIX JJIs1 YCHEMIHOrO MPOecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHbIMH 33JauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM 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;

(GopMUpOBaHUE TMPENCTABICHUS O TMPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMupoBaHHE  YMEHHUS  BJIQJIETh ~ OCHOBHBIMM  TOHATHUAMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKHA M Te€ja BpalICHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
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€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJady C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE MPEACTABIEHUS O HEOOXOAMMOCTH  JIOKA3aTEJIbCTB  IpHU



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

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS, UHTEpPECa K U3YUEHUIO TE€OMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJTbHBIX CHUTYallMid, UCCIIENIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IMJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/[BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJIEp)KaTElIbHBIM JMHHUSAM yuyeOHOro Kypca, a
(GbopMUpOBaHHE  JIOTUYECKUX YMEHHUH paclpeaensercss He TOJbKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl paboueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U MOCTYNATENbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00ydarolUXCsl, paclIupss U yriayOouss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOecneyuTh yriayOneHHoe
U3y4EHHE T€OMEeTPUN KaK COCTaBIISIIOIIEeH yueOHOoro npenMera «MareMaTukay;

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

Ha wusydenue yuebHOTrOo Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUe MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMeIX. 1lapannenpsHOCTh MPAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTh IPAMOMN
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayeabHOCTh IIJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MAPAJUICIBHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLMsI (PUTYPBI HA MIIOCKOCTh. [lepneHaAuKyasspHOCTh
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOIO yria. TpEXTpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TNOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [lupamuaa: nN-yronbHas nupaMujia, MPaBUIbHAS U yCEUEHHAS
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJdbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. [IpeacraBnenue
O NMPAaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3AP, JOAEKAIP U UKOCADP.

Breruucinenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOLIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAaMHUJIBI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHl KOJUIMHEApHbIE, COHANPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasloKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BeKTopaMm. lIpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAWHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopaMu. CKalspHOE IPOU3BEIICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TMOBEPXHOCTh, KOHWUYECKass TOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnoxkenue cepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPaMHUIbl 1 KoHyca. O0BEM Iapa U mapoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3sma, BmmcaHHas B
MUINHAP, ONMHMCAaHHas oOKojo muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
mIockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, chepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U €€ JacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTe. Onepaiuu HaJ BEKTopaMu. BEeKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KoOpAMHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. PasnoxkeHune BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBII METOI IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXXEHUN: TapauiebHBIM MEPEeHOoC,
LEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXIaHCKOro  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
IPOLJIOMY M HACTOSAILIEMY POCCHHCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUUCKOI0 Hapoja, cpopMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOIO IMOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U A TEIBHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B MOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) hcTeTHYeCKOe BOCIIUTAHHE!

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:

chOpPMHPOBAHHOCTh, YMEHHUS TPHUMEHSATh MaTEeMaTHUYeCKHe 3HAaHUSA 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-030POBUTEIBHON IEATEIBHOCTBIO;

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
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

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

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

JleNlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUeHUH 110 aHAJIOTUH;

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

BBIOMpATh CMOCOO pemieHus y4eOHOW 3amaud  (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,  MpoOieMmy,
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;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

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

BbIOHMpaTh 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 pa3jM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (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
U KOPPEKTUPOBATh BAPHAHTHI PEIICHHUM ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
criocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pEIIeHUs
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 COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHITh MIPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpU pelleHHH YYeOHbIX 3aJad, NPUHUMATh LElb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opmax paboThl (00CYykaAeHHUS, OOMEH MHEHHI,
«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 konity 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 PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



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

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSMHU, CBA3AHHBIMH C  CEYEHHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

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

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U IIIOCKOCTh CHMMETPUU (PUTYPBL;

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

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HAXO0XKJEHUE FTEOMETPUUYECKUX BEJIMYUH, TPUMEHSS U3BECTHBIE METO/IbI ITPU
pElIeHUH MaTEMaTUYECKUX 3a/1ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNpPeoOpa3OBbIBATH M HMHTEPIPETUPOBATH WH(MOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIEC MOHSATUS B
npolecce IOMCKA  pelieHuss MaTeMaTU4YecKu  CPOpMYIHPOBAHHON
npo6JyieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepUyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
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 MOTYYESHUS TEJ BpaICHHUS,;

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEeHUE C(hephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BMNHCAHHBIA B cepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO 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
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSTHUNM 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 HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIe]IbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
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, MPEANOJaralouMxX HECKOJbKO IIAaroB PEUICHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPY PEIICHUHN CTEPEOMETPHIECKHX 3a]1aY;

IPUMEHSTH MOTYYCHHbBIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBAThH
U OLICHWBATh peadbHbIC CHUTYaIldW, MPUMEHATh H3yUEHHBbIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEalIbHbIC CUTYyalluu Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoaeusie — Ipakrueckue o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOE pacnosiokeHue NpsiMbIX B 5 1
MIPOCTPAHCTBE
3 ITapasienbHOCTb NPSMBIX U IIOCKOCTEH B g https://www.yaklass.ru/
POCTPAHCTBE
4 [TepnieHIUKYIAPHOCTD MPSIMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYriel U paccTOsHUS 16
MHororpanHuku 7
7 BexTops! B mpocTpaHcTBE 12 https://www.yaklass.ru/
8 [ToBTOpenue, o606meH1/vle u 5 ’
cUCTeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpamieHus 24
5 [Tnomau MOBEPXHOCTH U 00BEMBI 9 1 https://www.yaklass.ru/
KPYTIBIX TEJ
6 JBrokeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIHsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I1O
- 102 8 0

ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUiia H300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
napalyICJIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHATHS cTEpeOMETpHH: TOUKA,
npsiMasi, INIOCKOCTb,
npoctpancTBo. OCHOBHBIE MTpaBUIIa
N300pakeHUsI Ha PUCYHKE
IUIOCKOCTH, MapajIebHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka

[TonsaTHA: nepecekarommecs
IJIOCKOCTH, TTEPECEKAIOMIUECS
psiMas ! MIIOCKOCTh;
MIOJIYIIPOCTPAHCTBO

[ToHsTHSA: IEepeceKarouecs
IUIOCKOCTH, MEPECEKAIONIHECs
npsiMasi ¥ IJI0CKOCTb;
MOJYTIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHHne
IIPOCTEUIINX IIPOCTPAHCTBEHHBIX

https://www.yaklass.ru/




¢buryp, HeCyIeCTBYIOIIUX
00BEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIINX
00BEKTOB

AXCHOMBI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA N3 HUX

AXCHOMBI CTCPCOMECTPHUHU U IICPBLIC
CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUU U TIEPBbIC
cieactsus U3 Hux. CrocoOnl
3a/IaHMS TIPSIMBIX U TUIOCKOCTEH B
npoctpancTBe. O003HaUCHUS
MPSIMBIX U MJIOCKOCTEHN

10

11

N300paxenune ceueHni mupamMuibl,
KyOa U IPU3MbI, KOTOpbIE
MIPOXOAAT yepe3 Ux peodpa.
N300pakeHne nepeceueHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpammBaHue mocTpoeHHBIX
CCUCHHI Pa3HBIMH IIBETAMH

N300pakeHne CeUeHUH MMPaMUJIbL,
Ky0a 1 IpU3MBbI, KOTOpPbIE
MIPOXOAAT uepe3 ux peodpa.
N300pakeHne nepeceueHus
MOJYYEHHBIX MIOCKOCTEH.
PackpammBaHne mocTpoeHHBIX
CEYECHUI pa3HbIMHU IIBETAMH

https://www.yaklass.ru/




12

13

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3MBbl, KOTOpbIE
IIPOXOJAT uepe3 ux péopa.
N300pakeHue nepeceueHus
IIOJTyYEHHBIX TUIOCKOCTEH.
PackpammBanue nocTpoeHHbIX
CCUCHHI Pa3HBIMH LIBETAMH

N300pakeHune ceueHuil nupaMupl,
Ky0a ¥ IpU3Mbl, KOTOpbIE
IIPOXOAAT yepe3 ux péopa.
N300pakeHne nepeceueHust
ITOJIyYEHHBIX IIJIOCKOCTEM.
PaCKpaIHI/IBaHI/Ie IMOCTPOCHHBIX
CEUYeHUM Pa3HbIMH IBETaAMU

14

15

Meton cienoB Uit IOCTPOEHUS
CCUEHUN

Meton cienoB uist IOCTPOEHUS
ceueHuii. CBOICTBaA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

16

Merop ciae10B ATl TOCTPOCHUS
ceueHuil. CBoICTBa nepeceueHuit
NPSIMBIX U IJIOCKOCTEN

17

[TocTpoeHne ceuenuii B mupamMu/e,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co3naHue BEIHOCHBIX YEPTEKEN U
3aITUCh IMAroB MOCTPOCHUS

18

[Toctpoenue ceueHuii B nupamu/e,
KyOe 1o TpéM Toukam Ha péOpax.




Co3zaHue BBIHOCHBIX YEPTEXKEHN U
3amyCh IIAaroB IMOCTPOCHUS

19

[ToctpoeHue ceueHuii B nupamue,
KyOe 1o Tpém ToukaM Ha pEbpax.
Co3zaHue BBIHOCHBIX YEPTEXKEHN U
3aIUCh IAroB MOCTPOCHUS

20

21

22

23

24

[TocTpoeHue ceyeHnit B mupamu/e,
KyOe 110 TpéM TouKaM Ha p&Opax.
Co3zaHue BBIHOCHBIX YEpTEXEH U
3aIlCh IAroB MOCTPOCHUS

[ToBTOpEHUE MITAHUMETPUH:
Teopema o mponopInOHaTBHBIX
orpeskax. [lomobue
TPEYrOJIBHUKOB

[ToBTOpEHME NIITAHUMETPUM:
Teopema Menenas. Pacuers! B
CEYEHHUSX Ha BBIHOCHBIX YEPTEKAX.
Hcrtopus pa3BUTHS TTITAHUMETPUHA U
CTEPEOMETPUHU

KontponsHas padora "AKCHOMBI
p
crepeomerpun. Ceuenus"

B3anMHOe pacnionoxeHue npsmbIx
B IIPOCTPAHCTBE.
CkpenuBaroniyecs npsiMple.
[Ipu3Haky cKpemmBaroImuXCs
npsambix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU




26

27

28

IapaJuIeIbHON JTaHHOU IIPSIMO,
MPOXOASAIICH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIS)KAIIEeH Ha
JTaHHOU npsiMoil. Jlemma o
MePECCUCHUH MapalICIIbHBIX
MPSIMBIX TTIOCKOCTBIO

[TapanienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapaIeIbHbIX
npsMeIx. Teopema o
CKPEUIMBAIOIIUXCS MPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA

mapajyicJIibHOI'O IIPOCKTUPOBAHUSI.

N300pakenue pa3HbIX GUryp B
NapajuIeIbHON MPOEKINU
[enTpanbsHas npoekuus. YToui ¢
COHAITPaBJICHHBIMU CTOPOHAMH.
Yron Mexay npsMbIMU
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29

3agaun Ha TOKA3aTeIbCTBO U
HCCIIEIOBAHKUE, CBSI3aHHBIE C
pacnonomeHHeM pr[MI)IX B
MIPOCTPAHCTBE

30

[TonsATHA: MapamuIeTbHOCTD MPAMOMN

Y TIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak napanenbHOCTH NPSIMON

n mockocth. CBOMCTBA
[apaJUIEIbHOCTH IPSIMOU U
IJI0OCKOCTH




31

32

33

34

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIE C M1APATIIEIBHOCTHIO
MPSIMBIX U INTIOCKOCTEH B
MIPOCTPAHCTBE

[ToctpoeHue ceuenus,
MIPOXOJISAIETO Yepe3 TaHHYIO
MPSMYIO Ha YepTexXe U
MapajuieJIbHOTO APYTroi MpsMOii.
Pacuér orHOIEHNI

[TapannensHas npoekuus,
MIPUMEHEHUE I TOCTPOCHUS
ceueHuit KyOa u mapasuienenunea.
CaoiicTBa napajuienenunena u
MIPU3MBI

[TapannenpHbIE ITOCKOCTH.

[Ipu3Haku napaneabHOCTH IBYX
IJIOCKOCTEN

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOIAIIECH Yepe3 TOUKY, HE
MIPUHAUISKALLYIO TaHHOU
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CBolicTBa mapayieIbHbIX
IJIOCKOCTEM: O MapajuIeIbHOCTH
MPSIMBIX TIEpeCceUeHus MpH
IIEPECEUEHUH JIBYX MapalIeIbHbIX
IIJIOCKOCTEH TpeThen




37

38

CaolicTBa napamuienbHbIX
IUIOCKOCTEH: 00 0Tpe3kax
NapaJUICIbHBIX IPSIMBIX,
3aKJIFOYEHHBIX MEXY
[apaJuIeIbHBIMU IIJIOCKOCTSIMU; O
IIEPECCYCHUH IIPSIMOU C IBYMS
[apaJuICIbHBIMU TUIOCKOCTSAMHU

IToBTOpenue: Teopema ITudaropa
Ha IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

41

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesenumnena

Brruncnenue IMH OTPE3KOB B
KyOe ¥ IpsIMOYTOJIbHOM
napajuleIenuIneie

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU MIPSAMON U
IIJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MIEPIEHIUKYIISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

44

Teopema o CyllIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMO1A,
MPOXOSIIECH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IJIOCKOCTH




45

[InockoCcTH U NEpIIEHIUKYIISIPHBIE
UM IIPSAIMBIE B MHOTOIPaHHUKAX

46

47

48

[InockoCTH U EPIIEHIUKYIISIPHBIE
UM IIpSIMBIE B MHOTOI'PAaHHUKAX

[lepienuKynsAp U HAKIOHHAS.
[TocTpoenue neprneHuKynsapa u3
TOYKH Ha MPSAMYIO

[lepnienuKynsAp U HAKIOHHAS.
[TocTpoenue neprneHuKynsapa u3
TOYKH Ha MPSAMYIO

49

Teopema 0 TpEX neprneHANKYIIpax
(mpsimast u oOpaTHasi)

50

51

Teopema 0 TpEX NMepneHAuKyIIpax
(npsiMast u oOpatHas)

YTroa Mexay CKpelUBarOUMUCS
MPSIMBIMU

52

[Tonck neprieHIMKyIApHBIX
MPSIMBIX C IIOMOIIIBIO
MEPIEHIUKYISIPHBIX TUIOCKOCTEN

53

54

55

OpToroHanbHOE IPOEKTUPOBAHUE

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, TPaBUJIBHON MUPaMUBI C
IIOMOUIBI0 OPTOTOHAJILHOU
IIPOEKIINH

[Toctpoenue ceuennii kyoa,
IIPU3MBI, TPAaBUJIBHON MUPaMUBI C
IIOMOILIBI0 OPTOrOHAJILHOMN
IIPOEKIINH




56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIbHO IJIOCKOCTH.
[InockocTn cuMmmeTpuii B
MHOTOTpaHHUKAX

57

[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMOM M TUIOCKOCTH KakK
CIIECTBUE CUMMETPUU

58

59

60

61

[IpaBusbHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuii OT TOUKH 10
IUIOCKOCTH

[IpaBuibHBIE MHOTOTPAHHUKH.
Pacué€rt paccTostHuid OT TOYKHU 10
IIIIOCKOCTH

CrniocoObl OMyCTUTh
MEePIEHIUKYISIPbl: CHMMETPUS,
CABUT TOYKH I10 NapaJlIeIbHOU
IpsAMON

CrBur no HenapauieabHOU
MPSAMON, U3MEHEHUE PACCTOSHUI

62

KonTponbnas padota "B3aumnoe
PACIIOJIOKCHHUEC IPAMBIX U
IJTOCKOCTEH B MPOCTpaHCTBE"

63

IToBTOpEHME: Yroa MeXay
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B POU3BOJILHOM
TpEeYrojbHUKE, TeOpemMa
KOCHHYCOB




64

[ToBTOpEHME: yroyi MexIy
CKPEILMBAIOIINMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

['eomeTpuueckue MeToabl
BBIYUCIICHHS YTJIa MEX]Y
MPSIMBIMU B MHOTOIPAaHHHUKAX

66

67

68

69

70

JiByrpansbiil yroia. CBOMCTBO
JIMHEHHBIX YTJIOB JIBYTPAaHHOTO
yria

[leprieHAMKyNIApHBIE MIIIOCKOCTH.
CBoiicTBa B3aIMHO
HEePIEHANKYIISPHBIX IUIOCKOCTEH

[Ipu3Hak nepneHaANKyIIpPHOCTH
IJIOCKOCTEM; TeOpeEMa O IIPSIMOK
MEPECEUCHUS JBYX IIIOCKOCTEN
MIEPIICHAUKYIISIPHBIX TPEThEN
IIOCKOCTH

IIpssMoyTONbHBIN
napajiesnenunes1; Kyo; u3smepeHus,
CBOMCTBA IIPSAIMOYT'OJIBHOTO
napajuleJenunea

Teopema o nuaroHanu
IIPSIMOYTOJIBHOTO
NapajuleNIeNUIENa U CIEICTBUE U3
Heé

71

CrepeomeTpuueckue u
NPUKIIJHBIE 33]]a4H, CBA3aHHbIE
CO B3aUMHBIM PaCIIOJIOKCHUCM
MpsAMBIX U IJIIOCKOCTH




72

IToBTOpEHME: CKpeMBaOIIUEC
IIpsIMbIE, apaJIEIbHbIE
IJIOCKOCTH B CTaHJIAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa napaienbHbIX II0CKOCTEN
Ha CKPEILIMBAIOIINXCS MPSAMBbIX,
paccTosiHUuEe MEXIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUIX

74

PaccrostHuEe OT TOYKH 1O
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOM
710 IJIOCKOCTH

75

Beruncnenue paccTosHUA MEXKIY
CKPELIMBAIOIIHUMHUCS TPSIMBIMHU C
ITOMOIIBIO NIEPIEHANKYJISIPHON
IJI0OCKOCTH

76

77

78

TpéxrpanHblii yroi, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema
[Tugaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JUI1 TPEXTPAHHOIO yrila
DneMeHTHI chepuiecKoit
TE€OMETPHUH: T€0IC3NYECKHUE JTUHUN
Ha 3emiie

KonrtponbHas padora "Yrisl u
paccrosiHus"

79

CucreMaru3zanus 3HaHUN
"MHOrorpaHHuUK U €ro 3J€MeHTHI"




IInpamupa. Buael nupamun.

80 1
[IpaBuibHas nupamuaa

81 IIpusma. IIpsAmas u HakIOHHAsS 1
npusmsl. [IpaBuibHast mpusma
[Ipsmoit napamienenunes,

82 MIPSIMOYTOJIBHBIN MapajuieIeIuIIe], 1
Ky0

83 Brinykiible MHOTOTpaHHUKH. 1
Teopema Ditnepa
BrImmykiipie MHOTOTpaHHUKH.

84 Teopema Ditnepa. [IpaBuiibHbBIE U 1
MOJTYTIPABUIILHBIE MHOTOTPAHHUKHU

85 KonTponbnas pabota 1
"MHororpaHHuKku"

86 [ToHsATHE BEKTOpA Ha MIOCKOCTU U 1
B IIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JIEXKAIUX B 1
OJIHOM IIJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruucnenue yria Mexuy 1
BEKTOPaMH B IIPOCTPAHCTBE

94 [Ipocreiimme 3agauu ¢ BEKTOpaMu 1




95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu

96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH

97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu

98 0606HvleHHe Y CUCTEMAaTH3aIHS 1
3HAHUU

99 O606H}€HI/I€ A CUCTEMATU3ALU 1
3HaHUH

100 Hrorosas KoHTpoJIbHAsT paboTa

101 HroroBas koHTpobHAs paboTa

102 O606H}€HI/I€ Y CUCTEMAaTH3aIHS 1
3HaHUH

OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[ToBTOpenue Tembl "KoopauHaTel
1 BEKTOpPA Ha TUIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkansspHoe 1
MPOU3BEJECHNE BEKTOPOB"
[ToBTOpenue temsl "Boruncnenue
3 yIi1a MeXy BEKTOpaMH B 1
npoctpaHcTae”
[ToBTOpeHue Temsl "YpaBHeHHe
4 NpsIMOM, IPOXOSAIIEH Yepes3 JBe 1
TOYKH"
5 YpaBHEHHE IJIOCKOCTH, HOpMAaJb, 1
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
5 YpaBHEHHE MIOCKOCTH, HOpMaJb, 1
ypaBHEHHUE MJIIOCKOCTH B OTpE3Kax
7 BekropHoe npou3BeneHne 1
3 JIuneliHbIe HEPABEHCTBA, 1
JUHENWHOE MPOrPaMMHUPOBAHNE
9 JIvHeiiHbIe HEpaBEeHCTBA, 1

JIMHENHOE NPOrPaMMHUPOBAHNE




10

AHaJIMTUYECKHE METO/IbI pacuéTa
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHUKaX

11

AHaJIUTUYECKHE METO/IbI pacuyéTa
yria MeXIy IJIOCKOCTSIMU B
MHOTOIPaHHHUKAX

12

13

CDOpMy.]'Ia PacCTOsAHUA OT TOYKHU A0
IJIOCKOCTHU B KOOpAHWHATAX

Haxoxnenue paCCTOﬂHI/Iﬁ oT
TOYKH OO0 IINIOCKOCTH B KY6C

14

Haxoxnaenne pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B
MIPaBWJIbHON MHUpamMuie

15

16

KonTponbHas pabora
"Ananutuyeckas reomeTpus”

CeueHus MHOT'OT'PaHHUKOB!
CTaHJAPTHBIC MHOTOI'PAHHUKN
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17

Ce‘{eHl/Ifl MHOFOFpaHHI/IKOBI METO
CIIEZIOB

18

19

CeueHust MHOTOTPAHHUKOB:
CTaH}IapTHI)IC IIJIOCKOCTH,
nepecequHﬂ prlMI)IX nu
IIOCKOCTEHN

HapaJ'IJ'ICJIBHBIe MpAMBbIC U
IMJIOCKOCTHU: MapaJlJICJIbHBIC
CCUCHUA

20

[TapamienbHble IPsIMBIE U
IJIOCKOCTH: Pac4y€T OTHOLLEHHI




21

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: YIJIbl MEXIY
CKPELIMBAOILUMUCS NPSMBIMU

22

[IepnieHauKyIspHBIE IPSAMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE ITAPbI
NEPIEHAUKYJIAPHBIX INIOCKOCTEN U
IPSAMBIX, CHMMETPUU
MHOI'OI'PAaHHUKOB

23

[IepnieHauKyIspHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPeX
NEPIEHAUKYIIAPAX

24

25

26

27

28

[leprieHquKyNnApHBIEC TPSIMbIE U
MJIOCKOCTH: BBIUUCIICHUS JUTHH B
MHOTOT'PaHHHUKAX

[ToBTOpEHME: mIOIIAAN
MHOTOYTOJILHUKOB, (JOPMYJIBI AJIs
iomiaaen, cooopaxeHus
mogoous

[ToBTOpEHME: mIomaau
MHOTOYTOJIbHUKOB, ()OPMYIIBI JIS
Iomaaen, cooopaxeHus
mogoous

[ToBTOpEeHue: muomaau
MHOTOYTOJIbHUKOB, ()OPMYJIIBI JJIs
Iomaaen, cooopaxeHus
noxoous

IImomaay ceuenuit
MHOFOI‘paHHI/IKOBI Iiomaan




ITOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsI

29

Inomanu ceuenunit
MHOTOT'PaHHHUKOB: TUIOIIAH
MOBEPXHOCTEM, pa3pe3aHus Ha
4acTu, COO0pakeHUsI TOJO0HS

30

31

32

KonrponbHas pabora
"IToBTOpEHME: MHOTOI'PAaHHUKH,
CEYEHHUsI MHOTOTPaHHUKOB"
O06Bém Tena. O0bem
IPSMOYTOJIBHOTO
napajenenunesa

3anauun 00 yABOEHHH Ky0a, 0
KBaJpaType Ky0a; 0 TPUCEKIIUU
yria

33

CrepeomeTpuyiecKkue 3a1a4,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasuieNienumnena

34

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C

BBIUHMCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO
napasuieNienumne1a

35

36

O0BEM MPSAMON TPU3MBI

CrepeomeTpuyecKue 3a1au,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB IPSAMOI TPU3MBI




37

[Ipukiiaguelie 3a7a4n, CBsI3aHHbBIE C
00BEMOM MIPSAMOI MTPU3MBI

38

Boruncnenue 00bEMOB Te ¢
ITOMOUIBIO ONPENEIIEHHOTO
uHTerpana. O6bEM HaKIIOHHOM
[IPU3MBI

39

40

41

Brruncienue 00EMOB TeI €
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O0bEM nupaMuIsl

®opmyna 00bEMa MUPaAMUIBI.
OTtHo1eHNEe 00BEMOB TUPAMU] C
0o0IIUM YTIIOM

®opmyna 00bEMa MUPaMUIBI.
OTtHoteHNEe 00BEMOB TUPAMU] C
O0IIUM YIIIOM

42

CrepeomeTpuyiecKkue 3a1a4,
CBSI3aHHBIE C 00BEMaMU
HAKJIOHHOM MPU3MBI

43

44

45

CrepeomeTpuyiecKkue 3a1a4,
CBSI3aHHBIE C 00BEMaMU
TTUPAMHU/TBI

[IpuknanHble 3a1a4M MO TEME

"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKJIOHHON TIPU3MBI

[Ipuknannelie 3a7a4u Mo TeEMe
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM TTUpPaMHUIBI




46

[Tpumenenne 00bEMOB.
Brruncnenue paccTosHUs 10
IIOCKOCTH

47

48

49

KonTponpHas padora "O0beM
MHOTOTrpaHHHKA"

[{unuHapuyeckas MOBEPXHOCTb,
o0pa3yromue MUIHHIPHIECKON
MOBEPXHOCTHU

Hunuuap. [psamoii kpyroBoi
muHp. [1nomanp noBepxHocTu
HUIMH]IpA

50

Konnueckas noBEpXHOCTB,
o0pasyronye KOHUYECKOn
nosepxHoctu. Konyc

51

CeueHue KOHYCa MIO0CKOCTBIO,
MapasuieIbHOM MJIOCKOCTH
OCHOBAHUA

52

53

VYceuénnslii konyc. M3o00paxenue
KOHYCOB M YCE€YEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH
Y IIOJIHOM ITOBEPXHOCTH KOHYCA

54

[Tnomaas 60KOBOI MOBEPXHOCTH
Y TIOJIHOM TOBEPXHOCTH KOHYCA

55

CrepeoMeTrpuueckre 3ajaun Ha
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
MIOCTPOEHNUEM CEYEHU HUIUHAPA,
KOHYCa




56

CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHUEM CEUCHHI ITWINHPA,
KOHYycCa

57

HpI/IKJIa[[HLIe 3aga4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

60

[lepeceuenue chepsl u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl TUIOCKOCThI0. By u
n300pakeHue mapa

61

[lepeceuenue chepsl u mapa ¢
II0cKOCThI0. Kacanue mapa u
chepsl mockocTei0. Bug u
n300paxeHue mapa

62

63

VYpasuenue chepsl. [Inomans
cthepsl u e€ yacTeit

Cummerpus chepsl 1 mapa

64

CrepeomeTpuuecKue 3a1a4u Ha
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO chepoit 1 mapom,
MOCTPOCHUEM UX CEUCHHI
IUIOCKOCTBIO

65

CrepeomeTpuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepoit U mapom,




MIOCTPOEHUEM HX CEUYCHHI
IIJIOCKOCTBIO

HpI/IKJIa[[HLIe 3aaa4u, CBA3aHHBIC

66 .
co cthepoii u mapom
[ToBTOpEHME: OKPYKHOCTH HA

67 IJIOCKOCTH, BEIYMCIICHHUS B
OKPYXHOCTH, CTaHJJapTHHIE
o 100us

68 Pa3nnynbple KOMOMHAIIMH T
BpaIlCHUSI 1 MHOTOI'PAHHUKOB

69 3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

70 3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

71 Konrtponsnas padora "Tena u
MOBEPXHOCTHU BpauieHus"

7 O6Beém munuHapa. Teopema 06
00BbEME MPSMOTO UITUHIPA
Brrunciierne 006EMOB TEI C

73 MTOMOIIIBIO OTIPEETIEHHOTO
uHTerpana. O6béM KoHyca

74 Ilnomaau 6OKOBOM M IMOJHOM
MOBEPXHOCTU KOHYCa
CrepeomeTpuyiecKue 3a1aq,

75 CBSI3aHHBIC C BEIYHCIICHHEM

00BEMOB IUITUH/IPA, KOHYCA




76

[IpuxitagHblie 3ana4m 1o TeMe
"OO0BEMBI U IUIOIIAAN
MOBEpXHOCTEM Ten"

77

78

79

80

81

O0bEM 11apa U LapoBOro
cekropa. Teopema 06 00BEME
mrapa. [Inomans chepsi.
CrepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIC C BBIUUCIICHUEM
00BEMOB 111apa, MapoBOTo
CErMEHTA U IAapOBOr0 CEKTOpa

[IpukitagHble 3ana4m 10 TEME
"OOBEMBI TEN", CBSI3aHHBIE C
00BEMOM I1apa U IJIOIIAIBIO
cdepsl. COOTHOIIEHUS MEKTY
TUIOMIA/IIMU TTOBEPXHOCTEN U
00BEMaMHU TTOJOOHBIX TEIT

[TonoGHbIe Tena B MPOCTPAHCTBE.
H3meHnenue o0bEMa npu moJ00uu.
CrepeoMeTpuuecKkue 3aaauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB TeIl U TUIOLIAEH
MTOBEPXHOCTEN

KonTponsHas padora "[1nomaau
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCII

JIBM>KeHUs MPpOCTPaHCTBA.
OtoOpakenus. J[BrkeHus: U
paBeHcTBO uryp. O6mue
CBOMCTBA JBHKCHUU




82

83

Buapl n1BukeHMiN: napaieIbHbII
MEPEHOC, LEHTpaIbHas
CUMMETpHUS, 3epKaJIbHAS
CUMMETpHUSL, TOBOPOT BOKPYT
PpAMOM

[IpeoOpazoBanus mog00wMs.
[Tpsimast u chepa Ditnnepa

84

85

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC NBUKCHUA

KoHnTtposbHas padota "BekTopsl B
npocTpaHcTBe"

86

87

88

Ob6o6maromee nmosropenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3als 3HAaHUI:
"[TapanmienpHOCTb NPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

Ob6o6maroree nopropenue 11
HOHSATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alys 3HAaHMH:
"BekTops! B mpocTpaHcTBe"”

Ob6o6maroee nopropenue 11
NOHSTHH M METOJIOB Kypca
reomerpun 10—11 kiaccos,
CHCTeMaTH3alus 3HAHUI:
"BekTopsl B npocTpaHcTBe"

https://www.yaklass.ru/

89

Ob6o6maromee nosropenue 11
MOHATUN U METOJOB Kypca




reometrpun 10—11 kmaccos,
cucremarusanus 3gaguii; "O0beM
MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 knaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

91

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 kmaccos,
cUCTeMaTH3aIlus 3HaHUI:
"[Lomaau MoOBEpXHOCTH U
00BEMBI KpyTJIbIX Ten"

92

93

O6o6matomiee moropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3als 3HAaHUI:
"ITnomany NOBEpXHOCTH U
00BEMBI KpyTJIbIX TEen"

HtoroBast KoHTpoJibHAs paboTa

https://www.yaklass.ru/

94

95

HtoroBast KoHTpoJIbHAs paboTa

[ToBTOpeHnue, 0600IIEeHNE U
cUCTEMaTH3aIlHs 3HAHUH

96

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

Wcropus pa3BuTus cTepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

98

Hcropus pasBuTHs CTEpEOMETPUN
KAaK HayKU U €€ poJib B PA3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Wcropus pa3BuTus crTepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pa3BUTUSA CTEPEOMETPUH
KAaK HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBuTHs CTEpEOMETPUN
KAaK HayKHU U €€ posib B Pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS U3 HUX MPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacIioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMH: JABYTPAHHBIN YTOJI, TPAaHH IBYTPAaHHOTO YyIJa,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA Yol IBYTPaHHOTO yIJia, rpajlycHast
Mepa IBYTPaHHOTO yTria
76 OnepupoBaTh MOHATUSAMU: MHOI'OI'PDAHHMK, BBIIYKJIBIH M HEBBITYKJIBIHA
' MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IIPABUJIbHBIA MHOIOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamMuja, NpHu3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHMKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccuukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TIPSIMBIE ¥  HAKJIOHHBIE TPU3MBEI,
napaJiesIenue 1)
79 OnepupoBaTh TTOHSATHSIMH: CeKymias TUIOCKOCTb, CeueHme
' MHOTOTPaHHHUKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPaHHHUKOB,
' UCIIONB3YS METOJI CIEI0B
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOJOM CIIE/IOB, BBITOJIHSTH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (DUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaxOXJIEHHE T€OMETPUYCCKUX BEJMUYMH MO 0Opa3iam
WIA aJrOpUTMaM, TPUMEHSS W3BECTHHIE AHAJTUTUYCCKHE METOJIBI IPH
7.12 pelIeHNH CTaHAAPTHBIX MaTeMaTHYeCKHMX 3aJad Ha BBIYHCICHHE
pacCTOSHUN MEXIy JABYMS TOYKaMH, OT TOYKH JIO0 MPSAMON, OT TOUKHJIO
TUIOCKOCTH, MEX/Ty CKPEIIMBAIOIIMMUCS MPSMBIMU
713 Pemrate 3amaun Ha HaXOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3nam

HIIN aJIrOpUTMaM, MPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKHUC MCTOIBI IIPU




pCeICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIUBAKOIIMMHUCA IPSAMBIMH, MCKIY HpHMOﬁ Hn IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IpUMEHeHHEM (GOPMYJT, BBIYHCIISATH COOTHOIICHUS

714 MEXIY IJIOIAISIMU MTOBEPXHOCTEH, o0BéMaMu MOJO0HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTpP, OCh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU (UTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, TNPEICTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3aja4, MPEANoJaralolliuX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCIOBUSA
MPUMEHEHHUS 3a/1aHbl B SBHOU (hopme
718 [IpumensaTh mpocTeWlne MPOrpaMMHBIE CPEACTBA H  BJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI IPH PEIIEHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOIUTH MpUMEPHI MaTEMaTHYECKHX 3aKOHOMEpPHOCTEW B MPUPOJE U
' JKU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB TEOMETPUU B HCKYCCTBE
[TpuMeHsTh MOTy4YeHHbIC 3HAHUS HA MIPAKTUKE: aHATU3UPOBATh PealibHbIC
CUTYallMU ¥ IPUMEHATH U3yYEHHbIC MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecku  CcHOpPMYIHPOBAHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
7.20 pealibHble CUTyallMd Ha S3bIKE T'€OMETPHUH, UCCIIEOBATh MOCTPOCHHBIE
MOJIEINTU C UCTIOIH30BAHNEM T€OMETPUUYECKUX ITOHATHH U TEOPEM, arrapara
anreOpbl, pemarb MPaKTHYECKUE 3aJadud, CBS3aHHBIE C HaXOXICHUEM
TreOMETPUYECKUX BEITHUNH
11 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeJILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHITHSIMH: IHJIHHIPHYECKAs IOBEPXHOCTh, 00pa3yromime
6.1 [IMHAPUYECKOW TIOBEPXHOCTH, IHMIMHIP, KOHUYECKas ITOBEPXHOCTD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaeHus (IHJIMHADP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHUS
6.4 KnaccudumupoBars B3auMHOE pacmioiioKeHHe CPephl U TIOCKOCTH




6.5

OnepupoBaThb MNOHSATHUSIMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa,
BBICOTA CETMEHTA, IIapOBOW CJOW, OCHOBAaHHE IIAPOBOIO CJIOS, BHICOTA
[IapOBOTO CJI0S, IIIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POopMYTT

OniepupoBaTh IMOHATUSAMHU: MHOTOTPAHHHMK, BIIMCAHHBIK B chepy u
OINMKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIIAISIMU IIOBEPXHOCTEH M 00BbEMaMHu
IMOAOOHBIX TEI

6.9

N300paxkaTh n3ydyaemble (QUTYphl OT PYKH U C NMPUMEHEHHEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHMTH CEUYCHHUS Tell
BpaleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEoOpPa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEACTABICHHYI0 Ha
YepTekax U pUCyHKax

[TpumeHsTh TeOMeTpUYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANOJaralolliiX HECKOJIbKO IIAaroB pPEIICHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JIEHCTBUSA CIOXKEHHS BCEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATH, KaKMMH CBOWCTBAMH OHH
o0azaoT

HpI/IMeHHTL IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUNU BEKTOPOB

6.16

OnepupoBaTh NOHSTUSIMU: JAEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
yrol MeXJ1y BEKTOpaMH, CKaJsIpHOE IPOU3BEICHUE BEKTOPOB,
KOJUJIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI

6.17

6.18

Haxoauts cymMMy BEKTOPOB M IPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/1y BEKTOpPaMHU, CKaJSIpHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HAa IPUMEHCHUC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemarn 3aJadud Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HAaXO0XICHUC T'COMCTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuTMaM,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEIICHUHA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIIMe IMPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PEILICHUN CTEPEOMETPUYECKUX 3aa4

6.22

6.23

IIpuBOoAUTE MpHUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTUKE: aHAIU3UPOBATh PealibHbIC
CUTYallUU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMYIHPOBAaHHOW  MpOOJIEMBbI,  MOJEIUPOBATH
peabHbIE CUTYallMM HA SI3BIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKUE 3aavd, CBS3aHHBIC C HAXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




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 IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeuuBarouiyecs: mnpsMble. [lapamnenbHOCTs  OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajielbHble MpsMble B  IPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIrOJd MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiinmie mpocTpaHcTBeHHbIE (DUTYpPBHI HAa IUIOCKOCTH: TETpadJp,
KyO, mapaJuiesenumne1, IoCTPOCHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPsIMbIE NTapajuIeIbHbIe U MEPICHANKYISIPHBIC K JIOCKOCTH, MPU3HAK
MEPIEeHIUKYISIPHOCTHU MPSIMO U MJIOCKOCTH, T€OpeMa O MPSMOU MepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U INIOCKOCTBIO, IBYTPAHHBII
yTOJ1, TMHEHHBIN yroJl IBYTpaHHOro yria. [leprenuKynsp u HakJIOHHbBIE: PACCTOSIHHE
OT TOYKH JI0 TNTOCKOCTH, PACCTOSIHUE OT MPAMOU JI0 TUIOCKOCTH, IPOEKITHs PUTyphl Ha
IIJIOCKOCTB. [IepreHIMKyYyIApHOCTb IIJIOCKOCTEMN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocteil. Teopema 0 TpEX MepreHIuKYIIsipax

IloHsATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBINMYKIBIE H
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Da3BEPTKAa MHOrorpaHHuka. [Ipmsma: Nn-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs NPU3MBI, OOKOBasl U
IIOJIHAs ITOBEPXHOCTh Npu3Mel. [lapamnenenunen, npssMOyroiabHbIi NapajuIeIenUuIe]
u ero coicrta. Ilupamuaa: N-yronpHas nupaMuia, FpaHd U OCHOBAHHWE NTUPAMUIBL,
OOKOBas M IOJIHAs MOBEPXHOCTh MHUpPAaMUbI, PaBUIIbHAS U yCEUE€HHas MUpaMUJa.
OnemMeHTbl TpuU3Mbl W TOUpaMuibl. [IpaBUIIBHBIE MHOTOIpDaHHUKH: IOHSTHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUibHAas NpU3Ma M IpaBUiIbHAas NHpaMUiA,
NpaBUJIbHAS TPEYTOJIbHAS MUpaMUJa U MPaBUIbHBIN TeTpasp, Kyo. [IpencraBnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M ukKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

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

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  IUIOMIAISIMU
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 IIPOCTPAHCTBEC. CrnoxxeHre W BBIYMTAHHUC BCKTOPOB.
YMHOXEHHE BCKTOpAa HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHAapHbIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MMPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

[IpsMoyronbpHas cucreMa KoopAMHAT B IpocTpaHcTBe. KoopawHaTel 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




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

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

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOopMyIHpOBaTh U OMNEPUPOBATh IOHATHAMHU: ONPEACICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0OKA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W MPOTUBOINOJIOKHOE YTBEPXKJIEHHUE, NMPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYXKACHHMS IIPpU PpEUICHMM 3a]ad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUH; yMEHHE
OIEpUPOBATh MOHATHAMH: MHOKECTBO, IOAMHOXECTBO, ONEpPALMU Haj
MHOXECTBAMH; yMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
annapar JJis ONMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJIEHUH U NIPU PELICHUH
3aJa4, B TOM 4MCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
ONepHpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypaJbHOE YMCIIO, LEI0€ YHCIIO,
CTENEHb C LEIbIM M0Ka3aTeNleM, KOPeHb HaTypallbHON CTENEeHH, CTEIEHb
C palMOHAIBHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIbHBIM
nokasareiaeM, JorapuMm yuciaa, CHHYC, KOCHHYC U  TaHIEHC
IPOM3BOJILHOIO 4YHCJA, OCTATOK I10 MOAYJIIO, PALUOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHUE HCIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KpaTHOe, adropuT™ EBKiIMA NP pelieHny 3a/1a4y; 3HAKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; YMEHHE
BBITNIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENeHsAMHU U Jorapudmamu, npeoOpa3oBaHUS IPOOHO-pAlMOHATBHBIX

BBIPDAKECHHI; YMEHHE ONEPHUPOBATH IOHATHUSAMH: IOCIIEIOBATEIbHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTprIecKas mporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuyeckass  IMporpeccus; yMEHHME  3a/aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOLIBIO PEKYPPEHTHBIX (POPMYIL;
YMEHHUE ONepUpPOBaTh HMOHATHUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4Hcia, (popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTh IMPOU3BOAUTH apU(METHUUYECKUE NEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMH: MaTpuua 2x2 u 3x3,

OonpeaAcCINTECIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHHe OonepupoBarTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIEpPUpPOBAThH
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peulaTb YypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbBI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpPOM; IPUMEHITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTUYECKUX

3a]a4 U 3a]a4 U3 pa3IudHbIX 00JacTeil HayKu U pealbHOM JKU3HU

YMeHue omnepupoBath MOHATUSAMHU: (yHKUHUSA, YETHOCTh (YyHKIUH,
HNEPUOJIMYHOCTh (YHKIIHMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HauOOJIbIlIee ¥ HaUMEHbIIIee 3HAUECHUs
(GyHKLIMU Ha IPOMEXKYTKE, HEIIpepbIBHAS (YHKIIMS, aCUMIITOTHI Tpaduka
GyHKIMM, 1iepBasi U BTOpasi MPoU3BOHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Hasi, ONpenenEHHbINR
UHTETpall; YMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIMH;, yMEHHE
BBIUMCIIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (YHKIMM, HAaXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO JJI1 HCCIeNOoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIINE 3HaueHUs (DYHKIUI; CTpPOUTH
rpauKu MHOTOYJIEHOB C HCIIOJIb30BAaHHEM ariapaTa MaTeMaTH4ecKoro
aHaJINM3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4IlEro
pelnieHuss B MPUKIAJHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMHYECKUX M

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOAUTh IIoImaan U 00BEMBI q)Hpr C IIOMOIIIBIO




HHTCrpaia;, NpuBOAUTE NPUMCPLI MATCMATUYCCKOIO MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (GYHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAs
byHKIHS, paroHanbHas byHKIIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpHUUYECKHE  (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUYECKUE
GyHKLMU, TOKa3zaTesnbHas M Jorapupmuyeckas (yHKIMH; YyMEHUE
CTPOUTH TpapUKH W3YyYEHHBIX (YHKIMH, BBIIOIHATH MPEOOpa3OBaHUS
rpaguKoB (PYHKIUH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUH 3aJad U3 APYIHX y4eOHBIX NMPEIMETOB H
3ajlay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpadMKu (DYHKIHIA AJIS peTeHHs
yYpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE HA
IPOIICHTHI, JI0JIM ¥ YacTH, HA JIBUKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HaJIOTH, 3aJ1a4i U3 00JaCTH yIpaBJIEHUS JIUYHBIMU M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAXKEHUS, YpaBHEHHS, HEPaBEHCTBA U MX
CHUCTEMBI 0 YCIIOBHIO 3aJa4H, MCCIENOBAaTh IOJYyYEHHOE DPEILICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTAT

YMeHue onepupoBath MOHATUSMU: cpeiHee apudMeTHIecKoe, Merana,
HauOoJIbIlIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHHE W3BIIEKATh, HHTEPIPETUPOBATh
nH(opMaIrIo, TPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTPa)KaIoIIYI0 CBOMCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JaHHBIC, B TOM YHCIE C MPUMEHEHUEM TpadruyecKux
METO/IOB M DJIEKTPOHHBIX CPEJICTB; TpaMueCKH NCCIIeI0BATh COBMECTHBIC
HAOMIO/IEHUsI C TOMOINBIO JWarpaMM pPacCeMBaHUsS W JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4YallHOIO COOBITUS; YMEHHUE BBIYMCIATD
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyily MOJHOU
BEPOSATHOCTH, (hopmyny bepryinn, komOuHaTopHble HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlyuallHOW BEJMYMHBI, (YHKIHHM paclpelesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOIO paclpeesieHuil;
YMEHHE HCIIONb30BaTh CBOWCTBA W3YYCHHBIX PpACIPEACICHAN IS
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUIN; yMEHUE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh NOHATHAMH: COUYETaHHE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHSITh KOMOWHATOPHBIEC (DaKThI M PACCYKICHUS JJIsl pEIICHUS 3a/1a4;
OLICHUBAThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NIOJYYEHHBIA PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA IpsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY IMPSAMBIMH, Yrojl MEXAY IPSAMON M INIOCKOCTBIO, YTrOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXKy IUNIOCKOCTSIMH; YMEHHME MCII0JIb30BaTh IIPH
pelIeHNH 3a7a4y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIErO0 MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIBI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, [TPaBWJIbHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajienenurnen, npusMa, Nupamuja, ¢urypa M MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHPaMUbl, MPU3MbI, KOHYyca, LWIMHApPA, 00bEM Kyoda,

NpsAMOYTOJIBHOTO TMapaJuICIICTIMIICAa, THPaAMHUAbI, MPU3MbI, HOUJIMHIApPA,




KOHYCa, Ilapa, pa3BépTKa MOBEPXHOCTH, CEUCHUSI KOHYyca M IMIIMHApA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacaromiascs cdepsl, IINHIPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, (GUTYPHl U TTOBEPXHOCTH
BpAICHUS, X CEUCHHSI, B TOM YHUCIIE C TOMOIIBIO AIEKTPOHHBIX CPE/CTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHHO
(bopMynHpOBaTH ONpEAETICHUS U3y4aeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI
O CBOWCTBax M NMpPHU3HAKaX '€OMETPUYECKUX (PUTYp, 0OOCHOBHIBATH WU
ONpoBepraTh MX; yMEHHE TMPOBOAWTH Kiaccuukanuioo ¢uryp 1o
Pa3IUYHBIM TPHU3HAKAM, BBIIOJHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, MpeoOpa3zoBaHUE 10A00Ms, MOJO0OHBIE (UTYpBl;, YMEHHE
pacrio3HaBaTh paBHbBIC U MOJOOHBIC (UTYpPHI, B TOM YHCJIEC B MPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOIbh30BATH T'€OMETPUYECKHNE OTHOIICHHS
NIPU PEIICHHUH 33]1a9; HAXOAUTh FEOMETPUIECKUE BEIMYUHBI (JJTMHA, YTOJI,
I0IIaaAb, 00BEM) IIPU PEIICHUH 3a/1a4 U3 JPYTUX yYEOHBIX IPEIMETOB U
U3 PEANTbHOW KM3HM, YMEHHE BBIUUCIATH TCOMETPUYECCKHUE BEIUYHUHBI
(mmHa, yroui, IwIOMAAb, OOBEM, IJIOMIAAh TOBEPXHOCTH), HCIIONB3YS
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMaas cepnl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IHIHHIPA,

KOHYCa, [l1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IMPOU3BEJICHUE, YrOl MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BATh BEKTOPHBIA U KOOPJIUHATHBIA METO]
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMenue BBI6I/IpaTB HO,[[XO,[[SIIJ_[I/Iﬁ MCTOH JIA PCUHICHUA 3aJaydu;
IMOHUMAaHHUC 3HAYUMOCTH MATEMATUKKW B H3YYCHUU IPUPOJHBIX H
06H.[CCTB€HHLIX mponeccoB HBHGHHﬁ; YMCHUC  pacCliO3HABATDH

IMPOABJICHUEC 3aKOHOB MAaTEMATUKNW B HCKYCCTBEC, YMCHHC IIPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU

MaTeMaTH4YeCKOM HayKHu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna 1 BBIYUCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Parmonanbueie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JAPOOH, TPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypalbHOH creneHu. JeicTBus ¢ apupMeTHIeCKUMHU
' KOpHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHble U HATYypaJIbHbIE JTOrapH(pMbI

JlelicTBuTenbHbIe uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [lpuOmkE€HHBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIICHKA PE3yJIbTaTa BHIYMCICHHI

1.8 [IpeoOpa3oBanue BoIpaKEHUN

1.9 KomriekcHble uncia
2 VpaBHEHUS M HEPABEHCTBA

21 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu

2.11 Marpwuiia cucTeMbl JTHHEHHBIX ypaBHEHHA. OTpeieuTeb MaTPUIIBI
3 OyHKIMY U TpaPuKH




Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHo oOparHbIe

3 ¢ynkuuu. Yérneie u Heu€THbIe GyHKIMU. [lepuoauueckue GpyHKIUMN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HaumOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toxa3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernaeckas u reomeTprueckas mporpeccun. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (PYHKIMN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanbobIIero 1 HAaMMEeHbIEro 3Ha4eHus! (PyHKIMU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHukKu
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 KoopaunaTsl 1 BEKTOpHI
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