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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpyeMOe PU U3yYEHUH 00YHaIOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OIPOBEPraTb T'MIIOTE3bl HENOCPEICTBEHHO HWCIOJIB3YIOTCS IpU
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBJsAIoUIed mnpeaMeTHol obmactu «Marematuka u
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIMM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMupoBaHHEe  YMEHHUS ~ BIAJETh  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS paCllO3HAaBaTh HA YEPTEkKaX, MOAEISIX U B peaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTe€IbCTB M aJrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMupOBaHHE MPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU



00OCHOBAaHUHU MaTEeMAaTUYECKUX YTBEPXKICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpECa K U3YUEHUIO TE€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBIICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUS PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJIEp’KaTelbHBIM JMHHUSAM yuyeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeNeEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATENBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYalOIUXCsl, paclIUpsis U yriayOosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuiel mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEIH0).



COAEPXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPIMBIX, 1IAPAIUIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayenpbHOCTh IUIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLMsI (PUTYPBI Ha MIIOCKOCTh. [lepneHaAuKyIsIpHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbI U MHOTOTPAHHBIE YTJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN IMApaJUIENENUIIE] U €r0o cBoMCcTBa. KpaTuaiimme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopeMma [Iudaropa. [lupamuzaa: N-yronbHasi nupamMuia, NpaBuiIbHAs U yCEUEHHAs
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJIbHAS TUPAMH/IA U IPaBUIIbHBIN TeTpasap, kyo. [lpencraBienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunea, CUMMETPUS IPAaBWIBHBIX IMPU3M, CUMMETpHUsA IPAaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3oKEHUHM BEKTOpA IO TPpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: TMIMHAPUYECKAS TOBEPXHOCTh, KOHHUYECKAs MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M M1apoBOTro
CerMEHTa.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAaHHUK WU TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U €€ JacTe.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEpEHOCA
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasnoskeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauieNibHBIA TEpPEeHoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IrpaXJIaHCKOro  oOmiectBa  (BBIOOpPBI, ONPOCBI U JIpyroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOM MAaTE€MAaTHUKH, IEHHOCTHOE OTHOIICHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUUCKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOPMHPOBAHHOCTh yMEHHS TPHUMEHSATh MaTEeMaTUYeCKUe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeaqru30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pEelIeHus 3a7ad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKH, TOHMMAaHUE MaTEMaTHICCKOM
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCIbHOCTh MHANBUAYATHHO U B TPYTITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (PopMyIUpoBaTh
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS M BHIBOIHI,

BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIlIEHUs1, BEIOUpATh HauboJee MOAXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uH(bopManuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUA C CYXICHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OpMAT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH ILJIaH, AJITOPUTM PELICHUS 3a/1a4d, BBIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
criocobaMy CaMOIPOBEPKH, CAMOKOHTPOJSI TpolLecca U pe3yibTaTa pPelIeHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W WHIUBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YyYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CIICACTBUSA U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
NPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXKIY NpPsIMOM U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMHU, BBINOIHSITH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOIICHUWA U
HaX0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METO IbI TIPU
pEelIeHHH MaTeMaTHYeCKUX 3aJad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPHUMEHATH MPOCTEHIIMEe NpPOTpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1ay;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIC 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh pealbHBIE CUTYAIlMd, MPUMEHSITh U3YYCHHBIC TIOHATHS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJIHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSMU, CBA3AHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4i Ha BRIYUCIICHHUE YTIIOB MEKY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIICHUS TPU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHHUsS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LMJIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIME YePE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHATh TeOMEeTpuueckre (aKThl IS PEIICHUS CTEPEOMETPUICCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH H3YyUYCHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMbI, MOJACIUPOBATh pEaJIbHbIE CUTyalluud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBlieHUs] 00 OCHOBHBIX dTamax Pa3BUTHUS TE€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTpuio 22 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
Vel U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 11
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 7 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 12 1
cUcTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 16 1
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 4
7 [ToBTOpEHwME, 0606HI€HI:I€ " 29 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

OcHoBHbIE TIpaBUIIa
n300pakeHNs Ha pUCYHKE
TUIOCKOCTH, MapaJuIeIbHbBIX
MPSAMBIX (OTPE3KOB),
Cepe/IMHbI OTpe3Ka

02.09.2025

[TonsTHa crepeomerpun:
TOYKa, IpsiMasi, TIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUIa U300paKeHMS Ha
PHUCYHKE IIJIOCKOCTH,
NapajuieIbHbIX MPSAMBIX
(OTpe3KoB), cepeInHbI
OTpe3Ka

ITonsTus:
IepeCeKaroIIecs
MIOCKOCTH,
MEePECEKAOIINECS MpAMast
H TIJIOCKOCTB;
MOJYIPOCTPAHCTBO
ITonsatus:
IepECEKArOIINECS
MIOCKOCTH,
MepeCeKarIMecs npsmas

04.09.2025

05.09.2025

09.09.2025

bu6mmoreka [IOK
https://m.edsoo.ru/aecc77cd

bubmuorexa [JOK
https://m.edsoo.ru/2d8a9c99

bu6mmoreka [JOK
https://m.edsoo.ru/db685e73



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73

1 IIJIOCKOCTB;

MOJTYIIPOCTPAHCTBO
MHoOrorpaHHukKH,
n300paskeHue MPOCTEUIITNX
S) MIPOCTPAHCTBEHHBIX (pUTYD, bubmmorexa [JOK
11.09.2025  https://m.edsoo.ru/a63959ed
HECYIIECTBYIOIIUX
00BEKTOB
MHOrorpaHHukKH,
n300pakeHue MPOCTEUIITIX
6 MIPOCTPAHCTBEHHBIX (pUTYD, bubmorexa LHOK
12.09.2025  https://m.edso0o.ru/a63959ed
HECYIIECTBYIOIINX
00BEKTOB
https://www.yaklass.ru/p/geometria/10-
klass/osnovnye-poniatiia-stereometrii-
7 AKCHOMBI CTEPEOMETPUH U 10438/aksiomy-stereometrii-i-ikh-
MepBBIE CIECICTBUS M3 HUX 16.09.2025  prosteishie-sledstviia-9252/re-
71fbb381-8eed-4ca5-h9b7-
264d9d3ee120
8 AKCHOMBI CTEPEOMETPUH U
TIEPBBIE CIIEICTBUS U3 HUX 18.09.2025
AKCHOMBI CTEPEOMETPUH U
TIepBBIC CIECTBUS U3 HUX.
CriocoObI 3a1aHMsI IPSIMBIX
9 U IJIOCKOCTEH B 19.09.2025
MIPOCTPAHCTBE.
O603HaueHus NPSIMBIX U
IUIOCKOCTEMN
10 N3o6paxenue cedeHuit bubnuorexa [IOK
MMpaMHibl, KyOa u 23.09.2025  https://m.edsoo.ru/1d434dOf
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https://m.edsoo.ru/1d434d0f

11

MIPU3MBI, KOTOpPbIE
MIPOXOJIAT uepe3 ux peéopa.
N3obpaxkenue
[epecevyeHus MOIyYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
IMOCTPOEHHBIX CEUCHUI
pPa3HBIMU LIBETAMHU

N3ob6paxenue cedeHuit
MUpaMHJIbL, KyOa U
MIPU3MBI, KOTOPBIE
MIPOXOJIAT Yepe3 ux peéopa.
N3o6paxkenune
nepeceyeHus MoayYEHHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOECHHBIX CEYEHUN
pa3HBIMH 1IBETaMU

25.09.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ec26fesd

12

N3o0pakenue ceueHunit
UpaMu/Ibl, KyOa u
MIPU3MBI, KOTOPBIE
MIPOXOAAT yepe3 Ux peodpa.
N300pakenue
nepeceyeHus MoIy4YeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHUM
pa3HBIMU IIBETaMHU

26.09.2025

bubmuorexa [JOK
https://m.edsoo.ru/ec26fe5d



https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d

13

N3o0paxenue cedeHmit
MUpaMHJIbl, KyOa U
MIPU3MBI, KOTOpPbIE
MPOXOJIAT uepe3 ux peéopa.
N3obpaxenune
MepecevyeHus MOJIyYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
IMOCTPOEHHBIX CEUCHUI
pPa3HBIMU LIBETAMHU

30.09.2025

14

15

Merton ciienoB Ui
MMOCTPOCHHUS CeUYCHUI

Meton cinenoB Ui
IOCTPOEHHUSI CEUECHU M.
CaolicTBa nepeceyeHui
MPSIMBIX U IIJIOCKOCTEN

02.10.2025

03.10.2025

https://www.yaklass.ru/p/geometria/10-

klass/parallelnost-v-prostranstve-

10435/elementy-tetraedra-i-

parallelepipeda-11923/re-2c¢9c2801-

cclc-4884-bfcf-10577333948f

16

Meton cinenoB Ui
IOCTPOEHHUSI CEUECHU M.
CaolicTBa nepeceyeHui
MPSIMBIX U IIJIOCKOCTEN

07.10.2025

17

[Toctpoenue ceueHuii B
nupamujie, Kyoe mo Tpém
TOUYKaM Ha péOpax.
Coznanne BBIHOCHBIX
YepTeKel U 3aIuch 11aros
MOCTPOCHUS

09.10.2025



https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/elementy-tetraedra-i-parallelepipeda-11923/re-2c9c2801-cc1c-4884-bfcf-10577333948f
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18

19

20

21

[Toctpoenue ceueHuii B
nupamujie, Kyoe mo Tpém
TOYKaM Ha p&Opax.
Co31aHue BBIHOCHBIX
YEepPTEIKEH U 3aIUCh [1aroB
MTOCTPOCHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEopax.
Coznanue BBIHOCHBIX
YEepTE)KEH U 3aIUCh 11aroB
IIOCTPOEHHUS

IToBTOpEHUME
nnaHuMerpuu: Teopema o
MIPONOPLUUOHAIBHBIX
otpeskax. [lomobue
TPEYTrOJIbHUKOB

IToBTOpEeHHE
mranumerpuu: Teopema
Menenas. PacueTsl B
CEUCHHSIX Ha BRIHOCHBIX
yeprexax. Mcropus
pPa3BUTHS TIJIAHUMETPHUH U
CTEPEOMETPUHU

10.10.2025

14.10.2025

16.10.2025

17.10.2025

22

23

KonrtponsHas pabora
"AKCHUOMBI CTEPEOMETPHH.
Ceuennsa"

B3aumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE.

21.10.2025

23.10.2025

https://www.yaklass.ru/p/geometria/10-

klass/parallelnost-v-prostranstve-



https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f

CkpemuBaroiuecs
npsimble. [Ipu3Haku
CKPEUIHBAIOIIUXCS
npsiMbIx. [lapamienbHbie
MpsSIMBIE B IPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU
Y €IMHCTBEHHOCTH TIPSIMO
napajjieIbHON JTaHHOU
MpAMOM, MpoxoAsIeH
4yepes TOUKY IPOCTPaHCTBA

10435/opredelenie-i-svoistva-
skreshchivaiushchikhsia-priamykh-
ugol-mezhdu-priam_-11302/re-
a224bc37-6¢ce-4611-b28c-
1d8214149f6f

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-
10435/opredelenie-i-svoistva-

24 U He JIeXKaled Ha JaHHoU 24.10.2025  parallelnosti-priamykh-priamoi-i-
npsimMoit. Jlemma o ploskosti-9253/re-15895537-90b0-4f1f-
TepeceueHN b6bd-4ed1e3c5b600
napalyICJIbHBIX ITPAMBIX
IIOCKOCTBIO
TMapasIensHOCTb Tpex https://www.yaklass.ru/p/geometria/10-

.. klass/parallelnost-v-prostranstve-
npsiMbIX. Teopema o TpEx .

25 NapajuieIbHbIX MPSAMBIX. 10435/opre(_1ele-n|e-|-sv0|s.tva- .
06.11.2025  parallelnosti-priamykh-priamoi-i-

Teopewa o ploskosti-0253/re-15895537-0000-4F1-
CKpCHIMBAIOINUXCA ITPAMBIX b6bd-4ed1e3c5b600
[TapannensHoE
MMPOCKTHPOBAHUE.
OcCHOBHBIE CBOMCTBA

26 MapajuieTIbHOTO
IIPOEKTUPOBAHMSI. 07.11.2025

N300paskeHne pa3HbIX
¢buryp B napauienbHON
MPOEKIINU
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IlenTpanbsHas npoeKLus.
VYron ¢ coHanpaBiIeHHBIMU

27
CTOpOHAMU. YTOJ MEXTY 11.11.2025
MPSMBIMU
3amaun HA TOKA3aTEIHLCTBO
M UCCIIEI0BaHUE,
28 e
CBSI3aHHBIE C 13.11.2025
PaCIOJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE
[TonsATHA: MapamuIeIbHOCTh _
NPSMOfE U IIOCKOCTH B https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-
npoctpanctse. [Ipu3Hak — -
29 HADALICLHOCTH IhAMO 1 10435/opredelenie-i-svoistva-

P . p 14.11.2025 @ parallelnosti-priamykh-priamoi-i-
mockocTH. CBOACTBA ploskosti-9253/re-15895537-90b0-4f1f-
mapayicJIbHOCTHU HpﬂMOﬁ u b6bd-4ed1e3c5b600
IUIOCKOCTH
TeoMeTpHUecKHe 3a1a4H https.//www.yaklass.ru/p/geometria/10-
HA BEIYHCIICHHE I klass/paralIeInos'F-v_-prosltranstve-

10435/opredelenie-i-svoistva-
JIOKa3aTeIbCTBO, L. ; ..
30 BASAHHLL parallelnosti-priamykh-priamoi-i-
e € 18.11.2025 @ ploskosti-9253/re-e98a96¢7-b05b-4cbe-
MapajuIeTbHOCTHIO MPSMBIX bde7-
U TIIOCKOCTEH B 841b2008013a/pe?resultld=4145138618
MIPOCTPAHCTBE c=2
[TocTtpoeHue ceuenus,
MPOXOASIIETO Yepes
31 JaHHYIO PSIMYIO Ha
YepTeKe U MapalieIbHOTO 20.11.2025

JIpyrou npsamoi. Pacuér
OTHOIIEHUI
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[TapamenpHas npoexkuus,
IIPUMEHEHUE AT
IIOCTPOEHMSI CeYeHul Kyba

32 u naPanneneaneﬂa. 91.11.2025
CaoiicTBa
napajuiejenumneaa u
MIPU3MBI

https://www.yaklass.ru/p/geometria/10-
[TapasiienbHbIe IIIOCKOCTH. klass/parallelnost-v-prostranstve-

33 [TpusHaku 10435/opredelenie-priznak-i-svoistva-
MapayuieNbHOCTH JBYX 25.11.2025  parallelnosti-ploskostei-11034/re-
IJIOCKOCTEH 311fc650-3961-4289-922e-

f59675b79590
Teopema o
HapaJICIbHOCTH U https://www.yaklass.ru/p/geometria/10-
€IMHCTBECHHOCTH klass/parallelnost-v-prostranstve-

34 IIJIOCKOCTH, MPOXOALIEN 10435/opredelenie-i-svoistva-
4yepe3 TOUKY, He 27.11.2025  parallelnosti-priamykh-priamoi-i-
NIPUHAIEKANTYIO JAHHOK ploskosti-9253/re-15895537-90b0-4f1f-
IUIOCKOCTH U CIEACTBHS U3 b6bd-4ed1e3c5b600
HEeE
CaoiicTBa napamienbHbIX
TJTOCKOCTEM: 0
nmapajjiCJIbHOCTH IPAMBIX

35 nepecedeHust mpu 28112025
MepeceyeHnu ABYX
napajvieIbHbIX MJIOCKOCTEH
TpeTben

36 CaoiicTBa napamienbHbIX
TIJIOCKOCTEH: 00 OTpe3Kax 02.12.2025
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https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-priznak-i-svoistva-parallelnosti-ploskostei-11034/re-311fc650-3961-4289-922e-f59675b79590
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https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
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MapajuieIbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEX]TY
napajyuieTbHbBIMU
IJIOCKOCTSIMU; O
nepeceyeHn  npsMoii ¢
JBYMS TapaJIeIbHBIMU
IJIOCKOCTSIMU

[ToBTOpEeHue: Teopema

https://www.yaklass.ru/p/geometria/8-
klass/ploshchadi-figur-9235/teorema-

37 [Mugaropa Ha MIO0CKOCTH 04.12.2025 Sglgf:gcocrs:g;:;i?E[fe(?g_z5/re
4d42ac40b985
https://www.yaklass.ru/p/geometria/8-

[ToBropenue: klass/podobnye-treugolniki-
TPUTOHOMETPHUS 9236/trigonometricheskie-funktcii-
38 :
IIPSIMOYTOJIBHOTO 05.12.2025  ostrogo-ugla-priamougolnogo-
TpEeyroibHUKA treugolnika-9226/re-cc8728d0-f3b9-
4dd6-9473-139ced81f68d
https://www.yaklass.ru/p/matematika/s-
CaoiicTBa Kyba u klass/geometricheskie-tela-
39 IIPSIMOYTOJIBHOTO 09.12.2025 13832/pr|z_;1m0uq_olnvl-paralIeleplped-
napajuiesenumena opredelenie-svoistva-
13545/TeacherInfo
https://www.yaklass.ru/p/geometria/10-
Brruncnenue pyimH klass/parallelepiped-prizma-piramida-
40 OTPE3KOB B KyOe 1 obemy-mnogogrannikov-
MPSIMOYTOJIBHOM 11.12.2025  11037/poniatie-mnogogrannika-prizma-
TnapasIesenuIee 9282/re-bdc0af34-c61la-47a7-8a77-
40e81b99cf11
41 [lepneHqUKYIAPHOCTD https://www.yaklass.ru/p/geometria/10-
MPSIMOM U TIOCKOCTH. 12.12.2025  klass/perpendikuliarnost-v-prostranstve-



https://www.yaklass.ru/p/geometria/8-klass/ploshchadi-figur-9235/teorema-pifagora-dokazatelstvo-9225/re-c8adcccc-87a7-47f4-ae00-4d42ac40b985
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https://www.yaklass.ru/p/geometria/8-klass/ploshchadi-figur-9235/teorema-pifagora-dokazatelstvo-9225/re-c8adcccc-87a7-47f4-ae00-4d42ac40b985
https://www.yaklass.ru/p/geometria/8-klass/ploshchadi-figur-9235/teorema-pifagora-dokazatelstvo-9225/re-c8adcccc-87a7-47f4-ae00-4d42ac40b985
https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236/trigonometricheskie-funktcii-ostrogo-ugla-priamougolnogo-treugolnika-9226/re-cc8728d0-f3b9-4dd6-9473-139ced81f68d
https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236/trigonometricheskie-funktcii-ostrogo-ugla-priamougolnogo-treugolnika-9226/re-cc8728d0-f3b9-4dd6-9473-139ced81f68d
https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236/trigonometricheskie-funktcii-ostrogo-ugla-priamougolnogo-treugolnika-9226/re-cc8728d0-f3b9-4dd6-9473-139ced81f68d
https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236/trigonometricheskie-funktcii-ostrogo-ugla-priamougolnogo-treugolnika-9226/re-cc8728d0-f3b9-4dd6-9473-139ced81f68d
https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236/trigonometricheskie-funktcii-ostrogo-ugla-priamougolnogo-treugolnika-9226/re-cc8728d0-f3b9-4dd6-9473-139ced81f68d
https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236/trigonometricheskie-funktcii-ostrogo-ugla-priamougolnogo-treugolnika-9226/re-cc8728d0-f3b9-4dd6-9473-139ced81f68d
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545/TeacherInfo
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545/TeacherInfo
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545/TeacherInfo
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545/TeacherInfo
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545/TeacherInfo
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-bdc0af34-c61a-47a7-8a77-40e81b99cf11
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-bdc0af34-c61a-47a7-8a77-40e81b99cf11
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-bdc0af34-c61a-47a7-8a77-40e81b99cf11
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-bdc0af34-c61a-47a7-8a77-40e81b99cf11
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-bdc0af34-c61a-47a7-8a77-40e81b99cf11
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-bdc0af34-c61a-47a7-8a77-40e81b99cf11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39

IIpu3nak
HEPIEHIUKYJIIPHOCTU
IIPSIMOYN U TUIOCKOCTH

10441/opredelenie-i-svoistva-
perpendikuliarnosti-priamoi-i-ploskosti-
12048/re-dd381b8a-49ca-4c6¢c-99a9-
25390fc5bb39

[lepnieH TUKYISIPHOCTD
MPSIMOM U TUIOCKOCTH.

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-prostranstve-
10441/opredelenie-i-svoistva-

42 Hpuznax 16.12.2025  perpendikuliarnosti-priamoi-i-ploskosti-

TICPHCHARKYIAPHOCTH 12048/re-dd381b8a-49ca-4c6¢-99a9-

IIPSIMOM U TNIOCKOCTH 25390fc5bb39
https://www.yaklass.ru/p/geometria/10-

Teopema o cymecTBoBaHNH klass/perpendikuliarnost-v-prostranstve-

U1 €TUHCTBEHHOCTHU 10441/opredelenie-perpendikuliara-

43 NpAMOM, MpoxoAsIeH naklonnoi-teorema-o-trekh-

4yepes TOUKY MIPOCTPaHCTBA 18.12.2025  perpendikuliarakh-9254/re-5d3052ce-

Y TICPIICHIUKYJISIPHON K 5699-4d8d-9518-

TOCKOCTH 650102774fb6/pe?resultld=4145193854
c=2
https://www.yaklass.ru/p/geometria/10-

[TnockocTh klass/perpendikuliarnost-v-prostranstve-

44 MEPIECHANKYIISIPHBIE UM 10441/opredelenie-i-svoistva-

MpsiMbIE B 19.12.2025  perpendikuliarnosti-priamoi-i-ploskosti-

MHOTOTPaHHHKAX 12048/re-dd381b8a-49ca-4c6¢-99a9-
25390fc5bb39

IImockoctu u

45 MEPICHIUKYIIIPHBIC UM
IpsIMBbIE B 23.12.2025
MHOFOFpaHHI/IKaX

46 [Mepnienaukynsp u
HakJoHHad. [Toctpoenne 25.12.2025



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
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https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
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https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-5d3052ce-5699-4d8d-9518-650102774fb6/pe?resultId=4145193854%20c=2
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-5d3052ce-5699-4d8d-9518-650102774fb6/pe?resultId=4145193854%20c=2
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-5d3052ce-5699-4d8d-9518-650102774fb6/pe?resultId=4145193854%20c=2
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-5d3052ce-5699-4d8d-9518-650102774fb6/pe?resultId=4145193854%20c=2
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-5d3052ce-5699-4d8d-9518-650102774fb6/pe?resultId=4145193854%20c=2
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-5d3052ce-5699-4d8d-9518-650102774fb6/pe?resultId=4145193854%20c=2
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-5d3052ce-5699-4d8d-9518-650102774fb6/pe?resultId=4145193854%20c=2
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-5d3052ce-5699-4d8d-9518-650102774fb6/pe?resultId=4145193854%20c=2
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
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https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
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MEPIICHANKYISPA U3 TOUKHU
Ha [PSAMYIO

47

[lepnenpukynsp u
HaksIoHHas. [locTtpoeHue
NEPIEHIUKYIIIpa U3 TOUKH

Ha [PSAMYIO

26.12.2025

48

Teopema o Tpéx
MepIeHIuKyIApax (mpsmas
u oOpartHas)

https://www.yaklass.ru/p/geometria/10-

klass/perpendikuliarnost-v-prostranstve-

10441/opredelenie-perpendikuliara-

naklonnoi-teorema-o-trekh-

perpendikuliarakh-9254/re-27049cf4-

809c-4dbc-a46d-faee5707fcll

49

50

51

52

Teopema o Tpéx
NepHeHIuKyIApax (mpsmast
u oOparHast)

Yron mexny
CKPEIMBAIOIUMUCS
TPSIMBIMH

[Touck nepreHnKyIIpHBIX
MPSIMBIX C TIOMOIIBIO
MePIEeHIUKYISIPHBIX
IIOCKOCTEMN
OpToronaibHOe
MIPOEKTUPOBAHHE

53

[Toctpoenue ceuenunit
Ky0a, IpU3MBI,
MPaBWJIbHOM MUPaAMUJBI C
IIOMOUIBIO0 OPTOTOHAIILHOU
IIPOEKIINH



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-27049cf4-809c-4dbc-a46d-faee5707fc11
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[Toctpoenue ceuenunit
Ky0a, IpU3MBlI,
MPaBWJIbHOM MUPAMUJIBI C
MTOMOLUIBIO0 OPTOTOHAIILHOM
MIPOEKIINU

Cummerpus B
MIPOCTPAHCTBE
OTHOCHUTEIIBHO IJIOCKOCTH.
[Tnockoctu cummeTpuii B
MHOTOTpaHHUKAX

[Ipu3nax
HEPIEHIUKYJIIPHOCTU
IIPSIMOM U TUIOCKOCTH KaK
CIIECTBUE CUMMETPUU

57

[IpaBunpHbIE
MHOTOTpaHHUKH. Pacuér
pacCTOSTHUM OT TOYKHU 110
IIJIOCKOCTH

58

[IpaBunpHbIE
MHOTOrpaHHUKH. Pacuér
pacCTOAHUM OT TOYKH 10
IIJIOCKOCTH

59

Crioco0bl OMyCTUTh
IEPIEHINKYIIAPHL:
CUMMCETpPUA, CABUT TOYKHU
10 TapAJIEIBHON MPSAMOM

60

CrBur 1o HenmapaIeTbHON
MIPSIMOM, U3MEHEHHE
paccTosHuI




61

KonrponsHas pabora
"B3zauMHoOe pacrnonoxxeHue
MPSIMBIX U IJIOCKOCTEHN B
npoctpaHctae"

62

63

[ToBTOpEHME: yroy MexIy
IMpsAMBIMHA HaA IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEYroJIbHUKE, TEOpEMA
KOCHUHYCOB

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOIUMUCS
IIPSIMBIMU B IIPOCTPAHCTBE

64

I'eomeTpuueckue MeToabl
BBIYMCIICHHS yTJIa MEXTY
MPSIMBIMU B
MHOT'OTPaHHUKAX

65

66

67

JIByrpaHHBIN yTOJI.
CBOJICTBO JIMHEHHBIX

VTJIOB IBYTPAaHHOTO yTiia
[lepnieHuKyIsIpHBIE
miockoctH. CBOMCTBA
B3aMHO
HepHeH)II/IKYHSIpHBIX
TIOCKOCTEH

IIpusnax
MEPIEHUKYISIPHOCTH
IJTOCKOCTEM; Teopema o
MIPSIMOM IIEPECEUEHHUS IBYX




IJIOCKOCTEN
MEePIEeHANKYIISIPHBIX
TpEThEH MIOCKOCTU

68

IIpssMOyTONBHBIN
napajuiesienunesn; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleJenune1a

69

Teopema o nuaroHaiu
MPSIMOYTOJIBHOTO
napajuiesienunena u
CIIEJICTBUE U3 HEE

70

CrepeomeTrpuueckue u
MIPUKIIAJHbIC 33]a4H,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U
IJIOCKOCTH

71

[ToBTOpEHME:
CKPEIIHBAIOIINECS
MIpsIMBIE, MApaJUICIIbHBIC
IIJIOCKOCTH B CTAaHAAPTHBIX
MHOT'OTPaHHUKAX

72

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPENTUBAIOIINX CS
MPSIMBIX, PACCTOSTHUE
MEXIY
CKpEUIMBAIOIINMUCS




IMPpsAMBIMHA B IIPOCTHIX
CUTyalluAax

73

74

PaccrostHUE OT TOYKH 11O
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM A0 IIJIOCKOCTH

Brruncnenue pacctossHuit
MEXIY
CKPEILMBAIOIIUMUCS
MPSIMBIMU C TIOMOILBIO
NIEPIEHIUKYISIPHON
IJIOCKOCTH

75

Tpéxrpannslii yrou,
HEPaBEHCTBA IS
TPEXTPAHHBIX YTJIOB.
Teopema [Iudaropa,
TEOPEMbI KOCUHYCOB U
CHHYCOB JJIsl TPEXTPAHHOTO

yria

76

DneMeHTHI chepuyecKoit
T€OMETPHH: TeOe3NUECKUE
JUHUM Ha 3emiie

77

78

79

KonTponbnas padota
"VYrusl u paccTosgHus"

CucremaTu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro
JJIEMEHTHI"

[Tupamuna. Bunabt
nupamu. [IpaBunbHas
nupamuaa




80

IIpusma. IIpsamas u
HAKJIOHHAs [IPU3MBI.
IIpaBuibHas mpusma

81

[IpssMo#t napaienenunesn,
IIPSIMOYTOJIBHBIN
napaJiesienunes, Kyo

82

83

84

Brinykisie
MHOrorpanHuku. Teopema
Diinepa

Brimykmnsie
MHOIOrpaHHUKHU. TeopeMa
Oiinepa. [IpaBuiibHbIE U
MOJTYTIPaBUIILHBIE
MHOT'OTPaHHUKH

KonrtponbHas pabora
"MHororpanHuku"

85

[TonsiTue BexkTOpa Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE

86
87

CymMma BEeKTOpOB

PazHoCTh BCKTOPOB

88

[IpaBuno
napajuieJIienunena

89

90

YMHOXEHHUE BCKTOpA Ha
YHCIIO0

Pa3znoxxeHue BeKTOpa 1Mo
6a3ucy TpEX BEKTOPOB, HE




JIeKalMX B OJHOMI

IUIOCKOCTH

91 CkansipHOE TIpOU3BEICHUE 1

92 Brrunciienue yria Mexmy 1
BEKTOPAMH B IIPOCTPAHCTBE
IIpocrenmmue 3agauu ¢

93 p A 1
BEKTOpaMHU
[Ipocreiimme 3aga4u ¢

94 p A 1
BEKTOpaMHU
[Ipocreiimme 3aga4u ¢

95 p A 1
BEKTOpaAMH
O06006111eHE U

96 m 5 1
cucreMarnl3anus 3HaHNU
O06001IeHNe 1

97 . } 1
cucreMarui3anuvs 3HaHUU
HToroBas KOHTPOJIbHAS

98 P 1
pabota
HToroBas KkoHTpOIbHAS

99 P 1
paborta
O0600111eH1E U

100 . § 1
CHUCTEMATHU3ALU 3HAHUI
O0600111eHE U

101 - } 1
CHUCTEMATHU3ALU 3HAHUMN
O06001IeHne 1

102 ’H § 1
cucreMarui3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME




11 KJIACC

Ne KounyecTBO 4acoB
Hara JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Beer Kourpoanint Hpakrueckn u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
n 0 e padoThl e padoThlI
IToBTOpEHME TEMBI
"Koopaunarst
1 BEKTOpa Ha 1 01.09.202 bubmmoreka LIOK https://m.edsoo.ru/5caefclb
IIJIOCKOCTU U B 5
npocTpaHcTBe"
IToBTOpEHME TEMBI
"CxansipHoe
2 KaiIpH 1 02.09.202  BuGanoreka LIOK https://m.edsoo.ru/725effc4
MIPOM3BE/ICHNE 5
BEKTOPOB"
IToBTOpEHUE TEMBI
"anineme 1a https://uchi.ru/homeworks/teacher/new?stage=ini
3 o 1 04.09.202  ttt=JOB s=26 p=11 titlePath=52398
MY BEKTOPaMH B 5 titlePath=49855 titlePath=9917
npoctpaHcTae”
[ToBTOpEHHE TEMBI
"VpaBHeHUe
4 pSIMOiA, 1 08.09.202
MIPOXOJISIICH uepes )
JIBE TOYKH"
YpaBHeHue
TUTOCKOCTH,
5 HOpMaiIP, 1 09.09.202
ypaBHEHUE 5
TUTIOCKOCTH B
OTpe3Kax



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/725effc4
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52398%20titlePath=49855%20titlePath=9917
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52398%20titlePath=49855%20titlePath=9917
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52398%20titlePath=49855%20titlePath=9917

YpaBHeHue

IIOCKOCTH,
6 HOPMEVE, 11.09.202

ypaBHEHHUE 5

IUIOCKOCTH B

OTpe3Kax

BekropHoe
7 15.09.202

IIPOU3BE/ICHUE 5

Bekropnoe
8 16.09.202

IIPOU3BE/ICHUE 5

JImHeiinbie
9 HEpABEHCTRa, 18.09.202

JUHEHHOE 5

IPOrPpaMMHUPOBAHUE

Ananutuyeckue

METO/IbI pacyéTa https://uchi.ru/homeworks/teacher/new?stage=ini
10 yIiIa MEKIY 22.09.202  ttt=JOB s=26 p=11 titlePath=52398

PSIMBIMU B 5 titlePath=49855 titlePath=9917

MHOTI'OIrpaHHHUKax

Amnamutuyeckue

METO/IbI pacyéTa https://uchi.ru/homeworks/teacher/new?stage=ini
11 yriia MeXIy 23.09.202 t tt=JOB s=26 p=11 titlePath=52398

IUIOCKOCTSIMH B 5 titlePath=49855 titlePath=9917

MHOTI'OI'paHHUKaXx

dopmyna https://uchi.ru/homeworks/teacher/new?stage=ini
12 paccTosiHUA OT 25.09.202 t tt=JOB s=26 p=11 titlePath=52398

TOYKH 10 5 titlePath=49854 titlePath=9916



https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52398%20titlePath=49855%20titlePath=9917
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52398%20titlePath=49855%20titlePath=9917
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52398%20titlePath=49855%20titlePath=9917
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52398%20titlePath=49855%20titlePath=9917
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52398%20titlePath=49855%20titlePath=9917
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52398%20titlePath=49855%20titlePath=9917
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52398%20titlePath=49854%20titlePath=9916
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52398%20titlePath=49854%20titlePath=9916
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52398%20titlePath=49854%20titlePath=9916

IIJIOCKOCTH B
KOOpAUHATax

Haxoxnenne
paccTosiHUM OT

13 29.09.202
TOYKH JI0 5
TUIOCKOCTH B KyOe
Haxoxnenue
paccTOsIHUM OT

14 | onAe 30.09.202
IJIOCKOCTH B
IIPaBUIIbHOMN >
MpamMuIe
Kontponbnas

15 Paboma 02.10.202
"AHamuTH4yeckas
reoMerpus"” >
Ceuenus

16 MHOTOTPaHHHUKOB: 06.10.202
CTaH/IapTHBIC 5
MHOTOTPaHHUKH
Ceuenus

17 MHOTOTPaHHHUKOB: 07.10.202
METO/I CJIEOB 5
Ceuenus
MHOTOTPaHHHUKOB:

18 CTaHJapTHbIE 09.10.202
IIOCKOCTH, 5

nepecevdeHust




MPAMBIX U

IJIOCKOCTEH

[TapamiensHbie

MpsIMbIE U https://uchi.ru/homeworks/teacher/new?stage=ini
19 IJIOCKOCTH: 13.10.202 t tt=JOB s=26 p=10 titlePath=52392

napasuieIbHbIe 5 titlePath=49862 titlePath=9888

ceUYeHUS

[TapamiensHbie . -

—— https://uch|.ru/homeV\_/orks/teacher/new?staqe=|n|
20 . 14.10.202 t tt=JOB s=26 p=10 titlePath=52392

[LIOCKOCTH: pactet 5 titlePath=49862 titlePath=9888

OTHOUIICHHUU

[TapannensHbie

IIpPsAMBIE U . .

[IOCKOCTH: YIEL https://uch|.ru/homeV\_/orks/teacher/new?staqe=|n|
21 16.10.202 t tt=JOB s=26 p=10 titlePath=52392

MRy 5 titlePath=49862 titlePath=9888

CKpCIIUBAOIINMHUCA

IPSIMBIMU

[IepnieHauKynsIpHBIE

HPSIMBIE U

MJIOCKOCTH:

CTaHIapTHBIE ITapbI https://uchi.ru/homeworks/teacher/new?stage=ini
22 NEPIEHIUKYIJIIPHBIX 20.10.202 t tt=JOB s=26 p=10 titlePath=52393

ILUIOCKOCTEH U 5 titlePath=49865 titlePath=9897

MPSIMBIX,

CUMMETPUU

MHOTI'OI'paHHUKOB

[lepnenaukynspHbie https://uchi.ru/homeworks/teacher/new?stage=ini
23 psIMbIE U 21.10.202 t tt=JOB s=26 p=10 titlePath=52393

IIJIOCKOCTH: TEOpEMa 5 titlePath=49866 titlePath=9898



https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52392%20titlePath=49862%20titlePath=9888
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52392%20titlePath=49862%20titlePath=9888
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52392%20titlePath=49862%20titlePath=9888
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52392%20titlePath=49862%20titlePath=9888
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52392%20titlePath=49862%20titlePath=9888
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52392%20titlePath=49862%20titlePath=9888
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52392%20titlePath=49862%20titlePath=9888
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52392%20titlePath=49862%20titlePath=9888
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52392%20titlePath=49862%20titlePath=9888
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52393%20titlePath=49865%20titlePath=9897
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52393%20titlePath=49865%20titlePath=9897
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52393%20titlePath=49865%20titlePath=9897
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52393%20titlePath=49866%20titlePath=9898
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52393%20titlePath=49866%20titlePath=9898
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52393%20titlePath=49866%20titlePath=9898

0 Tpex
HEePIeHIUKYIIspax

24

[IepnieHauKynsApHBIE
IIPsIMBIE U
IUIOCKOCTH:
BBIYMCIICHMS IJIVH B
MHOT'OTpaHHHUKaX

23.10.202
5

https://uchi.ru/homeworks/teacher/new?stage=ini

t tt=JOB s=26 p=10 titlePath=52393
titlePath=49866 titlePath=9898

25

[ToBTOpeHue:
TUTOIIA M
MHOTOYTOJIbHUKOB,
bopmyIbI ISt
IUIOIIAJICH,
COOOpaKCHHS
nmonoous

06.11.202
5

https://uchi.ru/homeworks/teacher/new?stage=ini

t tt=JOB s=26 p=10 titlePath=52394
titlePath=49868 titlePath=9903

26

27

IInomanu ceuenuit
MHOTOTPaHHUKOB:
MJI0IAIN
IIOBEPXHOCTEM,
pa3pe3aHus Ha
YacTH,
COOOpaKeHHS
og00ust

KonTponbHas
pabora
"IloBTOpEHuUE:
MHOTOTPaHHUKH,
CeueHus
MHOTOTPaHHHUKOB"

10.11.202
5

11.11.202
5

https://uchi.ru/homeworks/teacher/new?stage=ini

t tt=JOB s=26 p=10 titlePath=52394
titlePath=49870 titlePath=9904



https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52393%20titlePath=49866%20titlePath=9898
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52393%20titlePath=49866%20titlePath=9898
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52393%20titlePath=49866%20titlePath=9898
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52394%20titlePath=49868%20titlePath=9903
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52394%20titlePath=49868%20titlePath=9903
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52394%20titlePath=49868%20titlePath=9903
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52394%20titlePath=49870%20titlePath=9904
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52394%20titlePath=49870%20titlePath=9904
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=10%20titlePath=52394%20titlePath=49870%20titlePath=9904

O0BéMm Tema. O0beM

https://uchi.ru/homeworks/teacher/new?stage=ini

28 MPSIMOYTOJIBHOTO 13.11.202 t tt=JOB s=26 p=11 titlePath=52396
napajuiejenuneaa 5 titlePath=49847 titlePath=9926
3amauun 00
pg  YABOCHMH Ky0d, 0 17.11.202
KBaJIparype Kyoba; o 5
TPUCEKIUH yIiia
CrepeomMerpuuecku
€ 3a1a4u, ) .
CBSBAHHDIC © https://uchi.ru/homeworks/teacher/new?stage=ini
30 oy 18.11.202 t tt=JOB s=26 p=11 titlePath=52396
0OBEMOM 5 titlePath=49847 titlePath=9926
IPSIMOYTOJIBHOTO
napasulesenune/ia
[Ipukitagubie
3allaud, CBA3aHHLIE i .
¢ BEHCICHIEM https://uchi.ru/homeworks/teacher/new?stage=ini
31 P 20.11.202 t tt=JOB s=26 p=11 titlePath=52396
obbeMa 5 titlePath=49847 titlePath=9926
PSIMOYTOJIBHOTO
napaieNenumnea
O6BEM IbSIMOI https://uchi.ru/homeworks/teacher/new?stage=ini
32 P 2411202  ttt=JOB s=26 p=11 titlePath=52396
TIPHSMBI 5 titlePath=49848 titlePath=9927
CrepeomMeTrpuuecku
€ 3a/1a4H,
33 CBJ3aHHBIC C 2511202
BBIYHUCIICHUECM 5

00BEMOB NpsIMOH
TPU3MBI



https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49847%20titlePath=9926
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49847%20titlePath=9926
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49847%20titlePath=9926
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49847%20titlePath=9926
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49847%20titlePath=9926
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49847%20titlePath=9926
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49847%20titlePath=9926
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49847%20titlePath=9926
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49847%20titlePath=9926
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49848%20titlePath=9927
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49848%20titlePath=9927
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49848%20titlePath=9927

34

[Ipuxitagueie
3a]]a4l, CBS3aHHbIE
¢ 00BEMOM TIPAMOi
MPU3MBI

27.11.202
5

35

36

37

38

39

Brrunciaenue
00BEMOB TEII ¢
ITOMOIIBIO
OIpEICNIEHHOTO
uHTerpana. O6pém
HaKJIOHHOUW MPU3MBI

Brrunciaenue
00BEMOB TeJI C
IIOMOIIILIO
OIpEeICNIEHHOTO
unTerpana. O6pém
MU PAMHU/TBI

dopmyna 06bEMa
TUPaAMUJIBI.
OTtHomieHue
00BEMOB MHUpaMUL ¢
00LINM YIJIOM

CrepeoMerpuuecku
€ 3a/1a4H,
CBSI3aHHBIE C
o0BbEMaMu
HaKJIOHHOM MPU3MBI
CrepeoMeTrpuuecku
€ 3a/1a4H,
CBSI3aHHBIE C

01.12.202
5

02.12.202
5

04.12.202
5

08.12.202
5

09.12.202
5

https://uchi.ru/homeworks/teacher/new?stage=ini

t tt=JOB s=26 p=11 titlePath=52396
titlePath=49849 titlePath=9929



https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49849%20titlePath=9929
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49849%20titlePath=9929
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49849%20titlePath=9929

o0BéMamMu
U PAMHU/TBI

[Ipukiagubie
3a/1a4M 110 TEME
"O0BEMBI TET",

https://uchi.ru/homeworks/teacher/new?stage=ini

40 11.12.202 t tt=JOB s=26 p=11 titlePath=52396
CEASAMIBIC © 5 titlePath=49849 titlePath=9929
00BEMOM
HAKJIOHHOM MPU3MBI
[Ipukitagubie
3a7a49M 110 TEMe ) o
"OGBEMBL Ten" https://uchi.ru/homeworks/teacher/new?stage=ini

41 ’ 15.12.202 = ttt=JOB s=26 p=11 titlePath=52396
CEASAHHbIE © 5 titlePath=49849 titlePath=9929
00BEMOM
MAPaMUIbI
[IpumeHeHne
00BEMOB.

42 Brruucnenue 16.12.202
PacCTOSHUSI J10 S
MIJIOCKOCTH
Kontponbnas

43 pabora "O0bEM 18.12.202
MHOTOTpaHHHKa" 5
[Humaapuyueckas
MMOBEPXHOCTb,

44 obpazyromme 22.12.202
MATUHIPUIECKOU 5

IMMOBCPXHOCTHU



https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49849%20titlePath=9929
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49849%20titlePath=9929
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49849%20titlePath=9929
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49849%20titlePath=9929
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49849%20titlePath=9929
https://uchi.ru/homeworks/teacher/new?stage=init%20tt=JOB%20s=26%20p=11%20titlePath=52396%20titlePath=49849%20titlePath=9929

45

46

47

48

49

50

Mwmusnap. Hpamoit
KpYTOBOW LUJIUHAP.
[Tnomanb
MIOBEPXHOCTH
HUIUHAPA
Konunueckas
MIOBEPXHOCTb,
oOpazymorue
KOHUYECKOU
MOBEPXHOCTH.
Konyc

Ceuenue koHyca
IIJIOCKOCTBIO,
napasieIbHON
IJIOCKOCTH
OCHOBaHUS

Y ceu€HHBII KOHYC.
N300paxkenue
KOHYCOB U
yCeYEHHBIX KOHYCOB

ITmomanes 00KOBOI
MOBEPXHOCTHU U
MMOJTHOM
MOBEPXHOCTHU
KOHYyca

ITromans OOKOBOM
MOBEPXHOCTHU U
MMOJTHOM

23.12.202
5

25.12.202
5




IIOBEPXHOCTHU
KOHYyca

51

Crepeomerpuuecku
€ 3aJauy Ha
JI0Ka3aTeIbCTBO U
BBIYUCIICHUE,
HOCTPOCHHEM
CEYCHUH LWINH/PA,
KOHYyCa

52

53

CrepeomMerpuuecku
€ 3a/1a4M Ha
JI0Ka3aTeNNbCTBO U
BBIUNCJICHHE,
IIOCTPOCHUEM
CEYEHUI LUIMH]IPA,
KOHYycCa
IIpuknagHele
3a/1a4M, CBA3aHHbIE
C LWJINHAPOM

54

IIpuxnagHeie
3a7]a4M, CBA3aHHbBIC
C LWJIMHIPOM

55

56

Cdepa u map
IIepeceuenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n
chepsbl MIOCKOCTHIO.




Bun u nzobpaxenue
nrapa

57

IIepeceuenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanue mapa u
cdepsl IIOCKOCTBIO.
Bun u nzobpaxenue
mapa

58

YpaBHenue chepsl.
[Tnomans chepsr u
e€ yacrei

59

60

Cummetpus cepsl
U 11apa
CrepeoMerpruuecku
€ 3a7]auu Ha
JI0Ka3aTeNbCTBO U
BBIUMCIICHHE,
CBSI3aHHBIC CO
chepoit u mapom,
MOCTPOCHUEM UX
CEYEHUU
MIOCKOCTBIO

61

CrepeomMeTrpuuecku
€ 3aJa9u Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,
CBSI3aHHBIE CO
cdepoii u mapom,




MOCTPOEHUEM UX
CeueHuu
IUIOCKOCTBIO

62

IIpuxnanHeie
3a/1auu, CBSA3aHHbIE
co ctepoii u mapom

63

[ToBTOpEHME:!
OKPYXHOCTh Ha
IIJIOCKOCTH,
BBIYUCJICHHS B
OKPYXHOCTH,
CTaHIapPTHBIC
nmonoous

64

Pazmuunnie
KOMOHWHAIIAH TE
BpalieHus u
MHOTOIPAaHHUKOB

65

3agauu 1o TeMe
"Tena u
MTOBEPXHOCTH
BpaieHus"

66

67

3agauu 1o TeMe
"Tena u
MMOBEPXHOCTH
BpaieHus"
3agauu o TeMe
"Tena u
MMOBEPXHOCTH
BpaieHus"




68

O0BéM TUIHHIIPA.
Teopema 06 00bEME
NPSIMOTO UJIAHAPA

69

Brrunciaenue
00BEMOB TEII ¢
ITOMOIIILIO
OIPEICNIEHHOTO
unTerpana. O6pém
KOHYyca

70

Iinomaau 60KOBOM
7 TIOJTHOM
MTOBEPXHOCTH
KOHYycCa

71

CrepeomMerpuuecku
€ 3aJ1a4H,
CBSI3aHHEIE C
BBEIYMCIIEHHEM
00BEMOB LIMITUHPA,
KOHYyca

72

[Ipukitagubie
3a/1a4yM 10 TeMe
"O0BEMBI U
MJI01LAN
noBepxHocTen Ten"

73

O06béM mapa u
IIapOBOTO CEKTOpA.
Teopema 06 06bEMe
wapa. [Inomanp
chepsl.




74

75

Crepeomerpuuecku
€ 3a/1a4H,
CBSI3aHHBIC C
BBIYUCIICHHEM
00BEMOB 11apa,
IapOBOT'O CErMEHTa
U IIAPOBOTO
CEeKTOpa

[Tpuknagueie
3aJa4d 0 TEME
"O0BEMBI TCNT",
CBSI3aHHBIE C
00BEMOM 11apa u
TUTONIAIBIO C(hephl.
CooTHOIICHUS
MEXy TUTOIIAISIMHU
IIOBEPXHOCTEU U
00BEMaMu
MOJOOHBIX Tell

ITonoOHbIE TENA B
MIPOCTPAHCTBE.
N3menenune o0bEMa
pU OJOOUH.
CrepeoMeTrpuuecku
€ 3a/1a4H,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB TEJI U




II0IAAe
MOBEPXHOCTEH

76

Kontponbnas
pabora "Ilnomanu
IIOBEPXHOCTU U
00BEMBI KPYTIIBIX

TCII

7

JBrxeHus
MIPOCTPAHCTBA.
OrobpaxxeHus.
JBrxeHus u
paBeHCTBO uryp.
OO011ne cBolicTBa
IBIDKECHUN

78

79

80

Buner nBmkeHuni:
napasuiebHbIA
nepeHoc,
HEHTpaIbHas
CUMMETpHUS,
3epKaibHas
CUMMETPHS,
MTOBOPOT BOKPYT
MPAMOM
[IpeoOpazoBanus
nopo6us. [psmas u
cthepa Diinepa
I'eomeTrpuueckue
3a/1a4 Ha




IIPUMEHEHHUE
JBHKECHUS

81

82

83

O6oOmaroree
noBTopenue 11
MMOHATHUHU U METOJIOB
Kypca reoMeTpuu
10-11 xnaccos,
CHCTeMaTH3aIns
3HAHUU:
"[TapannenbHOCTh
TPSIMBIX |
TJIOCKOCTEH B
npoctpaHcTae”

Oo6ob61aroee
noBtropenue 11
MHOHATHH U METOJIOB
Kypca reoMeTpuu
10-11 xmaccos,
CHCTEMAaTH3allHs
3HAHUI:
"ITapannenbHOCTb
NPSIMBIX U
IUIOCKOCTEH B
npocTpaHcTae”

O6o0marormee
noBTopenue 11
MOHSATUI U METOJIOB
Kypca TeOMeTpHUH
10-11 kmaccos,




cUcTeMaTu3aIus
3HaHui: "BekTopbl
B MpocTpaHcTBe"

84

85

Ob6o6maromee
noBTopenue 11
MOHATHI U METOH0B
Kypca reOMeTpHUH
10-11 xmaccos,
CUCTeMaTH3aIHs
3HaHuil: "BekTopbl
B IIpocTpaHcTBe"

Oo6o061aroee
noBtropenue 11
MOHSITUI U METOJIOB
Kypca reOMeTpHUH
10-11 xmaccos,
CUCTEMAaTH3aLHs
3HaHUM: "BekTopbl
B IIpocTpaHcTBe"

86

O06oo6maromee
noBTopenue 11
MMOHSATHH U METOJIOB
Kypca reoMeTpuu
10-11 kmaccos,
CHCTEMAaTHU3allHs
3Hanui: "O0beM
MHOTOTrpaHHHKaA"

87

O06o0maromee
noBtropenue 11




88

MMOHATHUHN U METOJIOB
Kypca reoMeTpuu
10-11 xnaccos,
CHCTEMAaTH3aLHs
3HaHuii: "O0BeM
MHOTOTrpaHHHKaA"

O0o0maroree
noBtropenue 11
MOHSITUI U METOJIOB
Kypca reOMeTpHUH
10-11 xmaccos,
cHUCTEeMaTH3aIus
3HaHui: "O0beM
MHOTOTrpaHHHKaA"

89

90

Oo6ob61aroee
noBTopenue 11
MHOHATHH U METOJIOB
Kypca reoMeTpuu
10-11 xmaccos,
CHCTEMAaTHU3alHs
3gaHuu: "[lmomanu
MOBEPXHOCTHU U
00BEMBI KPYTIIBIX

TCI

O6o0marormee
noBTopenue 11
MOHSATUI U METOJIOB
Kypca TeOMeTpHUH
10-11 kmaccos,




91

CUCTEMAaTH3AIIH
sgaguii: "Ilnonaan
MOBEPXHOCTU U
00BEMBI KPYTIIBIX

TCII

Oo6o6maromiee
noBropenue 11
MIOHSATHI U METOH0B
Kypca reOMeTpHUH
10-11 xmaccos,
CcHUCTEMaTH3aIUs
3Hanuit: "[lnomanu
MIOBEPXHOCTH U
00BEMBI KPYTIIBIX

TCJI

92

93

O06o0maroree
noBTopenue 11
MHOHATHH U METOJIOB
Kypca reoMeTpuu
10-11 xmaccos,
CHCTEMAaTHU3alHs
3gaHuu: "[lmomamu
MOBEPXHOCTHU U
00BEMBI KPYTIIBIX

Tl
Hrorosas

KOHTPOJIbHASI
pabora




94

Hrorosas
KOHTPOJIbHAS
pabora

95

IToBTOpEHME,
000011IeHNE U
CHCTEMAaTHU3allH
3HAHWI

96

IToBTOpEHME,
00001IeHNE U
cHUCTEeMaTH3aIus
3HAHUM

97

98

99

100

101

[ToBTOpEHHE,
00001IeHNE 1
cHUCTeMaTU3alus
3HAHUM

IToBTOpEHME,
00001IeHHE U
CUCTCMaTHu3alusa
3HAHHI

IToBTOpEHME,
00001IeHHE U
CUCTCMaTHu3aluusa
3HAHHI

IToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3allHs
3HAHHI

Hctopus pa3BuTHs
CTEPEOMETPUN KaAK




102

HayKU U €€ poib B
pa3BUTHN
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

HcTopus pa3BuTus
CTEPEOMETPUN KAK
HayKU U €€ poJib B
pa3BUTUN
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOT'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePSIEMOr0 .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTb
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH M CIEACTBUS M3 HUX MPU PEIICHUU
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh MOHATUAMU: MAPAIEIBHOCT, U MNEPICHIUKYISIPHOCTH
' MPSIMBIX U MJIOCKOCTEM
72 KnaccugpumupoBars B3auMHOE PacIOJIOKEHHUE TPSMBIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMU: IBYIPAaHHBIA yrojl, TPaHU JBYIPAaHHOTO yIJa,
7.5 pedpo ABYIpaHHOTO yria, JMHEWHBIN yroj IByTpaHHOTO yriia, rpaaycHas
Mepa IBYTPaHHOTO yTia
76 OnepupoBaTh MOHSATUSIMHU: MHOTOTPAHHMK, BBIMYKJIBIA M HEBBITYKJIBINA
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAaHHHKA, TPABUJIbHBII MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIbI MHOTOTPAHHHUKOB (MHpamMuaa, MpuU3Ma,
MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccupumupoBarb  MHOTOTpaHHWKH, BBIOMpas  OCHOBAHHSA IS
7.8 KJaccu(uKanuy (BBIYKIIbIE U HEBBITYKITBIE MHOTOTPAHHUKH, TIPABUIIbHBIC
MHOTOTPAaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTapajICIICITUTIC IbI)
79 OnepupoBatb MOHATHSMMU: ceKymias IJIOCKOCTH, ceueHue
' MHOTOTPaHHHKOB
710 OOBACHATH NPUHIMITBI TOCTPOCHUS CEUEHUH MHOTOI'PaHHUKOB, UCTIOJb3Ys
' METOJI CIIe/IOB
CTpouTh CEYEHHS MHOTOTPAaHHHUKOB METOJIOM CJIEJOB, BBIMOIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaXOXKJAEHUE TEOMETPUIECKUX BEIIMYHMH IO 00pa3iamM
WIA aJrOpUTMaM, MPHUMEHSS W3BECTHBIC AHAIMTHYECKHUE METOMABI TpHU
7.12 pelIeHNH CTaHJAapTHBIX MAaTeMaTHYEeCKMX 3aJad Ha BbIYHCICHHE
paccTosSTHUN MEXAY ABYMS TOYKaMH, OT TOUKH IO MPAMOM, OT TOYKHIO
TUIOCKOCTH, M@Ky CKPEIIMBAIOIIMMUCS MPSMBIMU
Pemarp 3a1aun Ha HaxXOXIAEHHE F€OMETPUUECKUX BEIMUYMH O oOpasuam
7.13 WU alTOpUTMaM, MPUMEHSS HW3BECTHBIC AHAIIMTUYECKHE METO/Abl MU

PEHICHUN CTAaHAAPTHBIX MATCMATHUYCCKHUX 3aJad Ha BBIYMCIICHHE YIJIOB




MEXIY CKPEIIMBAIOIIMMUCS MPSAMBIMU, MEXKIY IPSIMOM U IUIOCKOCTBIO,
MEXIY INIOCKOCTSAMU, ABYTPAHHBIX YIJIOB

Bbraucnsate 00bEMBI M IUIOIMIAAM IMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ IpUMEHEHUEM (OPMYJ, BEIYUCISATh COOTHOIICHUS

714 MEXIY IUIOIIAASIMU MOBEPXHOCTEH, o0BéMaMu MOJ00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHSATUSMHU: CUMMETpPHUS B IMPOCTPAHCTBE, LEHTP, OCh U
' MJIOCKOCTh CHMMETPUH, LIIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPHI
W3Bnekarp, MmpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HH(OpPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (uUrypax, MNpeAcTaBICHHYI0 Ha
YepTekax U pUCyHKax
[TpuMeHsITh TeoMeTpUYeCKHe (PaKThI ISl PEHICHUS CTEPEOMETPHUYCCKHIX
7.17 3aja4, MPeAroJaraloliuX HECKOJIbKO IIaroB PEIICHUS, €CJIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 IIpuMeHATh mpoCTEHIIME IPOTrpaMMHBIE CpPEACTBA M IEKTPOHHO-
' KOMMYHHKAITIOHHBIC CHCTEMBI TIPH PEIICHUN CTCPEOMETPUICCKHX 33]1a
719 [TpuBOIUTH MpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUpPOAE U
' JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHSITh OTyYCHHBIC 3HAHUS Ha TPAKTHKE: aHATM3UPOBAThH PealIbHBIC
CUTYallUU ¥ IPUMEHSATh U3YUYEHHBIEC TOHITHS B TIPOIIECCE TTOUCKA PEIICHUS
MaTeMaTH4ecku  cPOpPMYIHPOBAHHOW  MPOOIEMBI,  MOAETUPOBATH
7.20 pealbHble CUTyallid Ha S3bIKE T€OMETPUHU, HCCIEAO0BATh MOCTPOSHHBIC
MOJIEJIH C UCIIOJIb30BAHUEM I'€OMETPUUECKHX MOHATUH U TeOpeM, armapaTa
anreOphl, pemaTh MPAKTUYCCKUE 3a/ladd, CBS3aHHBIC C HAXOXJICHUEM
TEOMETPHUYSCKUX BEIIMIUH
11 KIIACC
Kon .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero od0pa3oBaHust
pe3yJbTara
6 ['eomerpust
OnepupoBaTh MOHATUSAMU: UIUHAPUYECKAs TTOBEPXHOCTh, 0Opa3yrolne
6.1 [WIHHJIPAYECKON TTOBEPXHOCTH, IWIMHJP, KOHUYECKas ITOBEPXHOCTD,
' oOpa3yromue KOHMYECKOM  TOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3naBath Tena BpameHus (IHJIMHADP, KOHYC, cepa u map)
6.3 OOBSCHATH CIIOCOOBI TTOJTYUYCHHSI TEJT BpaIlCHUS
6.4 KnaccudunupoBaTs B3auMHOE pacoiokeHue cepbl U MIOCKOCTH




6.5

OnepupoBaTb MNOHATUSAMHU: LIAPOBOM CETMEHT, OCHOBAHHE CETMEHTAa,
BBICOTA CErMEHTa, LIApOBOW CJIOH, OCHOBAaHWE LIAPOBOIO CJIOS, BBICOTA
I1apOBOTO CJ105, LIAPOBON CEKTOP

6.6

6.7

6.8

Boruncnsate  00bEMBI UM IUIOHIAAM TOBEPXHOCTEM TeJ  BpallleHwus,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POopMYIT

OnepupoBaTh TMOHATHSAMH: MHOTOTPAaHHHMK, BIHUCaHHBIA B chepy u
OINKMCAHHBIN 0KOJIO cepsl, chepa, BIUCAHHAS B MHOTOTPAHHHMK HJIU TEJIO
BpalleHus

BBIYHCIATE COOTHOIIEHUS MEXKIY ILIOMIAISIMH MTOBEPXHOCTEH U 00bEMaMu
MOAOOHBIX TEN

6.9

N300paxarh u3yyaemble (PUIypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATe (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTyp: BUA CBEpXy, COOKY, CHH3Yy; CTPOWUTH CEUYEHHUS Tell
BpaleHus

W3Brekatb, WHTEPNPETHPOBATH M MpeoOpa3oBbIBaTh HH(POpPMALMIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (Urypax, MpeICTaBICHHYIO Ha
YepTekax U pUCYHKaxX

[TpumeHsITh reomMeTpuuecKkre (QakThl JUIsl PEHICHUS] CTEPEOMETPHUYECKHUX

3aa4, MNpeAnojararomux HECKOJIbKO IIaroB peUICHUsA, €CJIU YCIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BBIMONMHATE NEUCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpAa Ha YHUCIO, OOBSACHATh, KaKUMH CBOWCTBAMHU OHU
o0ramaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA ITPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh MOHATHSIMM: JEKApTOBBI KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJAYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTODA,
yroJ  MeXZAY BEKTOpPAMH, CKasIpHOE IPOM3BEICHHE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxomuts cymMMy BEKTOPOB M MPOU3BEIEHHE BEKTOpa Ha YHUCIO, Yroil
MEXJly BEKTOpPaMHU, CKaJIIPHOE MPOU3BEACHHE, PACKIaIbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUECM B HeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

PemraTs HpOCTeﬁMHe rCOMCTPHUYCCKHUEC 3a/la4 Ha IPUMCHCHHUEC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemrate 3amaun Ha [10Ka3aTeIbCTBO MaTEMaTHUYECKUX OTHOIICHUM M
HaXO0XIACHUC T'COMETPHUYCCKUX BCIIMYMUH I10 06pa3uaM WKW aJirOpUTMaM,
IIPpUMCEHAA HN3BCCTHBIC METOAbI npu pPEICHNN CTaHAApPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATH mpoCTEHUIIME IPOTrpaMMHBIE CpPEIACTBA U BJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPY PEILICHUN CTEPEOMETPUYECKHX 3a]a4

6.22

6.23

IIpuBOoAUTE IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IIPUPOAC U
JKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

[TpumeHsTh MOJTyYeHHbIC 3HAHUS Ha MPAaKTHUKE: aHAJIM3UPOBATh peajbHble
CUTYallUU ¥ IPUMEHSATh U3YUYEHHbIE MOHITHS B IIPOIIECCE TOUCKA PEIICHUs
MaTeMaTHU4ecKu  cPOpPMYIMPOBAHHOW  MPOOJIEMBI,  MOJAEIUPOBATH
pealibHbIE CUTYyalluu Ha SI3bIKE T'€OMETPHUH, HCCIIEOBATh MOCTPOCHHBIE
MO/IEJIU C UCIIOIH30BAaHUEM T€OMETPUUECKUX IMOHATUM U TEOPEM, annapara
anreOppl, pemarh MPaKTUYECKHE 3a7aud, CBA3AHHBIE C HAXOXJICHUEM
T€OMETPUYECKUX BEITUYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomerpus

7.1

OcHoBHblE TOHATUA cTepeoMeTpuu. Touka, mIpsiMasi, MIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHe 00 aKCMOMAaTHUYECKOM IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH
U CJIEJCTBUS U3 HUX

7.2

7.3

7.4

B3aumHoe  pacnosokeHue NpsAMBIX B IPOCTPAHCTBE:  IE€pPECEKaroLIUecs,
napajuleJibHble M CKpeluBaroluecss mpsimble. [lapamuiensHOCTh MOpSMBIX U
IUIOCKOCTEHl B  IMPOCTpPAHCTBE: MapajUlelibHble IMpsIMble B  IPOCTPAHCTBE,
NapajuleIbHOCTh TPEX MPSAMBIX, MAPALIEIbHOCTh HPSIMONM U IUIOCKOCTH. YTJIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIroJl MEXAYy MNpSIMbIMH B IPOCTPAHCTBE.
[TapanienbHOCTh IJIOCKOCTEH: MapaieNbHble MJIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [IpocTeiiime mpocTpancTBeHHbIE GUTYPHI Ha MIJIOCKOCTHU: TETPadp, KyO,
napajuieJienuIe]], IoOCTPOCHUE CEUCHUN

HepHeHI[I/IKy.]'ISIpHOCTB pr[MOﬁ N IUIOCKOCTHU: TMECPHNCHAUKYIIAPHBIC IPIAMBIC B
MIPOCTPAHCTBE, NMPSAMbIE MapajlIeIbHbIE U NEPIEHANKYIISAPHBIE K INIOCKOCTH, TPU3HAK
MEePIEHIUKYISIPHOCTH MPSMOM U MJIOCKOCTH, TEOPEMA O MPSIMON MEPIEHIUKYIIPHOM
IIJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJI MEXIY MPSMOM U INIOCKOCTBIO, IBYT PAHHBII
yrOJ1, IMHEWHBINA YroJl IBYIrpaHHOro yria. [lepnenanKkymsip 1 HakJIOHHBIE: PACCTOSIHHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE OT MIPSIMOH JT0 TITIOCKOCTH, MPOEKIUS (PUTYpPHI HA
IJIOCKOCTB. [IepreHINKyIApHOCTD INIOCKOCTEN: IPU3HAK MEPIICHINKYISPHOCTH IBYX
mwrockocrteil. Teopema o TpEX MepreHINKYIIsIpax

IloHnsATHE MHOrOrpaHHUKa, OCHOBHBIE DJIEMEHTbI MHOIOIPAHHHKA, BBIIYKIBIE U
HEBBIITYKJIBIE MHOTOIDAaHHMKHU, pa3BEpPTKa MHOrorpaHHuka. I[Ipusma: n-yronpHas
pu3Ma, TpaHU U OCHOBaHUS MPHU3MBI, MpsMasi U HaKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs TIOBEPXHOCTH Mpu3Msbl. [lapamienenumnen, npsAaMOyTOIbHBIN MapajuIeIenuIes]
u ero coiictBa. [Impamua: N-yroiapHas nupamMuaa, TpaHW U OCHOBAHUE MUPAMMU/IBI,
OO0KOBas U TMOJHAsl MOBEPXHOCTh MUPAMU[IBI, TPAaBUIIbHAS M yCeU€HHas MUpaMuia.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [lpaBuibHBIE MHOTOIPDAaHHUKU: IOHSTHE
IIPaBWJIBHOTO MHOTOTPaHHMKA, NpaBWIbHAs IpU3Ma M IpaBUiIbHAs NHpaMUja,
NpaBUJIbHAS TPEYroJibHAs MUpPAaMHJIA U MPaBHIBHBINA TeTpasap, Kyo. [IpencraBnenue
O IpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Ap, NOAEKa’ap U ukocadapyrue CedeHus
IIPU3MBI ¥ TUPAMHAIBI

7.5

CuMMeTpusl B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOUKH, IPSMOM, TUIOCKOCTH.
DOneMeHTbl CUMMETPUM B NHMpaMujax, Hapajulelenunenax, IMpaBHIbHBIX
MHOI'OTPaHHUKAX

7.6

Boruncnenue »neMEHTOB MHOTOIPAaHHUKOB: pE&Opa, auaroHanu, yriel. [lmomaznb
OOKOBOW TIOBEPXHOCTH M TIOJHOW IOBEPXHOCTH TPSIMOW TMPHU3MBI, TUIOIIAIb




OCHOBAHHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpAMOM mpu3mbl. [lnomans 60koBoi
IIOBEPXHOCTH W IIOBEPXHOCTH IIPAaBUIBHOW IUPAaMHIbI, TEOpeMa O IUIOIALU
yceu€HHol nupamusl. [Tonstue 06 06béMe. O0bEM MHUpaMUIbl, TPU3MBI

7.7

[Tono6uble Tena B mpocTpancTBe. COOTHOIIEHUS MEXKIY IJIOLIAASIMU IIOBEPXHOCTEH,
00bEMaMU MOT00HBIX TET

11 KIIACC
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6.1

6.2

6.3

IIpoBepsieMbI 3JI€MEHT COAEPKAHUS
I'eomerpus

[{wmHApUYecKas MOBEPXHOCTh, 00pa3yoIIie IUIHHIPUICCKON IIOBEPXHOCTH, OCh
WIMHAPHUYECKOW MOBEPXHOCTU. LIumuHAp: ocHOBaHUS M OOKOBasi MOBEPXHOCTb,
o0Opa3syroias 1 0Ch, TUIOLIaAh OOKOBO U MOJHON MTOBEPXHOCTH

Konuveckass moBepXHOCTh, 00pa3yrolle KOHHYECKOH MOBEPXHOCTH, OCh U
BepIlIMHA KOHUYECKOW moBepxHOCTU. KoHyc: OcHOBaHME U BepIIMHA, 00pa3yroiias
U OCb, IUIOIIa/1b OOKOBOM 1 MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroiue
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, Iuamerp, Iiomaas noBepxHocTu chepsl. Bzaumuoe
pacmionoxeHue chepbl U TIOCKOCTH, KacaTelbHas ITUIOCKOCTh K cdepe, MIoImaab

cdepsl

6.4

6.5

6.6

N3obpakenue Ten BpaleHust Ha IIOCKOCTH. Pa3BépTka mumHapa 1 KOHyca
KomOuHanmu Tten BpalleHHs M MHOTOTPaHHUKOB. MHOIOTpaHHMK, ONHMCAaHHBIN
0KOJIO cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WIIH TEJIO BPALLICHUS

[Tonsarue 06 o6nEme. OcHOBHBIE CBOWCTBa 00BEMOB Tei. Teopema 00 oOBEME
IPSMOYTOJIBHOTO NapajlieNienunesa v ciaeacTBus u3 He€. O0BbEM IUIMHPA, KOHYCA.
O06BEéM mapa u miomaas cheps

6.7

6.8

6.9

6.10

[Tonobubie Tena B  mpocTpaHcTBe. COOTHOWIEHUS MEXIY  IUIOMIAJSMU
MOBEpXHOCTEN, 00bEMAMHU MOOOHBIX TE

Cedenus muiuHApa (mapajiellbHO W TEpHeHIUKYISIPHO OCH), CEUeHHsI KOHyca
(mapasuienbHOE OCHOBAHMIO U IPOXOJAIIEe Yepe3 BEPIINHY), CEUEHHUs I1apa

BCKTOp Ha INUIOCKOCTU U B IPOCTPAHCTBE. CnoxxeHrue U BBIYMTAHUE BCKTOPOB.
YMHOXKEHHE BCKTOpPAa Ha YUCIIO. Paznoxenue BCKTOpa 1o TpéM HCKOMIIJIAaHAPHBIM
BCKTOpaM. HpaBI/IJ'IO HapaJjiiejcnumIicaa. Pemenne 3aaad, CBsA3aHHBIX C
MMPUMCHCHUCM IIPaBUII JEeNCTBUI C BCKTOpaMu

[IpssMoyronbHas cucreMa KOOpAMHAT B MPOCTpaHCTBE. KoopanWHATBI BEKTOPA.
[Ipocreitmne 3amaum B KOOpAWMHATaX. YTOd MexAy Bekropamu. CkanspHoe
MIPOU3BEJCHUE BEKTOPOB. BBIUMCIIEHHE YITIOB MEXIY HPSIMBIMUA U IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I IIPU PEIICHUHA TEOMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

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

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMmeHue GopMyIHpoBaTh U OMNEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KICHHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEepUpPOBATh MOHATHSIMH: MHOKECTBO, NMOJAMHOXECTBO, ONEpallUy Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue ornepupoBaTh MOHITHSIMH: HATYPaIbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTETeHb C LEIbIM MOKa3aTeleM, KOPeHb HAaTypallbHON CTENEeHH, CTEIeHb
C palMOHAIBHBIM  TIOKa3aTejeM, CTeNneHb C  JACHCTBHTEIHHBIM
nmokasarenem, Jorapudm duciaa, CHHYC, KOCHHYC U  TaHTEHC
MPOM3BOJIBHOTO YHCIIA, OCTATOK IO MOJYJI0, palOHATBHOE YHCIIO,
HppaloOHaAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIOJIbh30BATh
IMPpU3HAKU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIINTECIIb 1 HAUMCHBIICC
olmiee KkpaTHOE, alropuT™M EBKIHIA MPU pelIeHny 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMA ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS;  yMEHHE
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/IH Bpra)KeHI/Iﬁ CcO
CTEMEHsAMH M Jorapudmamu, mpeoOpa3oBaHUs JAPOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,




apudMeTHIecKasi IPOrpeccusi, reOMEeTpUUIECcKasi IPOrpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX GOpMYIT,
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanyveckas); yMeThb IPOHU3BOAUTH apU(PMETHUYECKUE IEHCTBHUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEN; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
GyHKIIMM Ha MPOMEXYTKeE, HeTpepbIBHAs (DYHKIIMS, aCUMITOTHI Tpaduka
¢byHKIMY, TIepBas U BTOpas NPOU3BOIHAs (PYHKIMH, T€OMETPUUYECKUI 1
¢bu3znyecKkuil CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, ONpeaAeaEHHbIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKLIH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOAUTh HauMOOJbIIME W HAMMEHBIINE 3HAuYeHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM amIapara MaTeMaTH4YeCKOro
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUISI HAaXOXKACHUS HAWIy4IIero
pellieHus] B NPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-DPKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaia; MpuBOAUTE IPHUMEPbI MAaTEMATHYCCKOI'O MOACIIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHe (YHKIMH, OOpaTHbIE TPHUTOHOMETPHUECKHE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKINH, HCHIOIB30BATH TPAPUKH ISl U3YYEHHUS TPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHHs, HEPaBEHCTBA M HUX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM aIlapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapPTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE€ C NMPUMEHECHHEM TIpaPuIeCKUX
MCETOAO0B N 3JI€KTpOHHBIX CpGI[CTB; Fpa(l)I/I‘IeCKI/I HCCICA0BATH COBMECCTHBIC
HaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOATHOCTh C HCIIOJIb30BaHHEM TIpaUyeCKUX METO/OB; MPUMEHSThH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry beprymm, komOuHaTopHBIE (PaKTHI U HOPMYJIBI,
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
MNOHATUSIMM: CllydyaiiHasi BeNWYMHA, paCHpe]elieHue BEpPOSITHOCTE,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIy4ailHOH BENMYMHBI, (QYHKIMM paclpelelieHus U IUJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJLHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YyYEHHBIX paCHpelNeIeHuid Ui
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOUYHBIX HCCIEAOBAHUN; YMEHHE MPHUBOIUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHCEN B MPHUPOJIHBIX M OOIMICCTBCHHBIX
SBIICHUSX; YMEHUE ONEPUPOBATH MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUSI TSI pEIICHUs 3a]1a4;
OIICHUBATH BEPOSTHOCTH  PeaTbHBIX COOBITHIA; COCTaBJISTh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIN yroj, CKpeIIMBAIOIIMECs IpsAMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXIY HPSIMOM M IIOCKOCTBIO, YIOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHM; YMEHUE UCII0Ib30BaTh NIPH
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUAMHU: IUIOWAAb GUTYphl, 00bEM (GUTYpHI,
MHOT'OTPaHHMK, ITPaBUJIBHBII MHOTOTPaHHMK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenunen, NpusMa, NUpampaa, (urypa u IMOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU TMHPAMUIBI, MPU3MBI, KOHYcCa, IMIMHApPA, 00BEM KyOa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJIMHJIpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IIIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OMpoBepraTh MUX; YMEHUE MPOBOAMUTH Kiaccudukanuio ¢uryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIC IOMOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CAMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
TIPH PEIICHHUH 3a/1a4; HAXOIUTh TCOMETPUUYECKUE BEITMYNHBI (JIUTHHA, YTOJI,
IoIab, 00BEM) MPU PElICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUECKHAE BEITHUUHBI
(nmuHA, yTON, MJOWAAb, O00BEM, MJIOMIAAb MOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIC (POPMYIIBI U METOJbI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[06HBIX (I)I/Il“yp
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YMeHue onepupoBaTh MOHATUSAMHU: IIPSIMOYTOJIbHAs CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHWCIO, PA3JIoKEHHE BEKTopa Mo 0aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPaMH; YMEHHUE UCIIOIb30BATh BEKTOPHBIM U KOOPAWMHATHBIA METO
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB
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YMeHue BuIOMpaTh TMOAXOIANIMN METOA Ui peUIeHUs 3a1adu,
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B W3YYCHUU TMPHUPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKW B HCKYCCTBC, YMCHHC INPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUH POCCHMCKOM W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYUCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J[eficTBus ¢ apuMeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETIEHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelicTBUTenbHbIE uucia. ApupMeTuyeckre omnepanuu ¢ JAeHCTBUTEIbHBIMU
17 yucnamu. [lpuOmmkéHHbIe BBIUMCICHHS, MpaBWIa OKPYIJICHUS, NPUKHAKA H
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [TpeoOpazoBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatnmonanbHble ypaBHEHUS

2.3 Tpuronomerpuieckrue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTpUILLbI
3 OyHKIMH U TpaduKH




@Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢ynkumuu. BzaumHo oOparHbie

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [TpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLIMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHre TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMHA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanOoIbIIero 1 HAaMMEeHbIIEro 3HaueHUs! GYHKIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTUKA
6.1 OmucatesnbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
1.2 [Ipsimble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BpaIeHUS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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