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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpaBIEHHOCTH W MPEIMETOB T'YMAHUTAPHOIO I[UKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OINPOBEPIarb T'MIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YHOTCS IpHU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3UUYECKUX 3a/1a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUMXCcs IPU U3YUEHUN
reOMETpUH, KaK COCTaBJsAOUIe mnpeameTHoM 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 MAaTEMAaTUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHKE YMEHHS pacllO3HAaBaTh HA YEPTEkKaX, MOACISIX U B PEaTbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JI0KAa3aTelIbCTB  IPHU



00O0CHOBaHUHU MaTEeMATUUYECKUX YTBEPXKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECa K U3YUCHUIO T€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpPKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanibHOM paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIE0BATEIHLHO U MTOCTYNATENbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM yPOBHE MTO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro rpenMera «MareMaTukay;

HNOJIFOTOBUTH OOYYAalOIIMXCA K MPOJOJDKEHHIO H3YyYEHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIC/ICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MaPaJUIEIIbHOCTD TPEX MPSMBIX, HAPAJUIEIbHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: NapauleiIbHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIEC MapAJUICIAbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
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, MPOEKLUs (PUTYpHI Ha MIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yria. TpEXIpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMmujia, NpaBUIbHAS U yCeUEHHAs
nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHEd MPaBUIBLHON MNUPaMUIbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O NMPABUJIBHBIX MHOTOTPAHHUKAX: 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 IMHPAMHUJbI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NapaJuIeNeNUIe d, CUMMETPHsS NPABWIBHBIX IPU3M, CHMMETpHUS IPABWIBHOU
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpAa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAss MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHUus Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHOBHbIE CBOIiCTBAa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPaHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U e€ dJacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAHUEM CTEPEOMETPUUECKHUX 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.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTe. Onepaiuu HaJ BEKTopaMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KoopAuHAT B mpoctpaHcTBe. KoopauHarel BekTopa. PasnoxkeHne BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OtoOpakeHus. [[BukeHUs U paBEHCTBO (Quryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauieNbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI 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 (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOAIIEMY POCCHUHWCKOW MaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

cOpPMHPOBAHHOCTh yYMEHHUS MPHUMEHSATh MaTEeMaTUYeCKUe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaau30BbIBATh COOCTBEHHBbIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

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

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIIECTBEHHOMN MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXIy MOHATUSAMH, (PopMyIUpPOBaATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleNlaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTUKU, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIONIb30BaTh BOMNPOCHI 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 OCOOCHHOCTEH MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, 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(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUAMH CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKE (GUTYP HA TNIOCKOCTh, BHITOIHIATH H300paskeHus GUryp Ha
IIJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAM  TIOBEPXHOCTEH  MHOIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO ONEPUPOBATH IMOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pEUIEHUHM MaTEMaTUYECKHX 3a/ad IOBBIIMIEHHOTO M BBICOKOIO YpPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACcTaBIEHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHbIE CUTYallUM Ha S3bIKE T'€OMETPUH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTAaBHOM yacTu (hyHIAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPALICHUS: [UIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpalICHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BpPAllCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUYECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus Mo100us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUCCKHUE YTBEPKICHMUS;
MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
IPUMEHEHUS 33J]aHbl B IBHOM M HESIBHOH (hopMme;

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

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MMOTYYCHHbBIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AHATU3UPOBATH
U OLICHWBaTh peagbHbIC CHUTYaIldW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJIENIN C UCIOJIb30BaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionokeHue npsmbIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpeHue, O606III€HI§C " 17 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

OcHoOBHBIE TIpaBUIIa U300pAKEHHUS HA
PHUCYHKE IJIOCKOCTH, MapajlebHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

https://m.edsoo.ru/FOIMGVRWHE

[ToHATHS cTepeomMeTpHun: TOUYKA, IIpsAMasd,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHMsI Ha PUCYHKE
IIJIOCKOCTH, IapaJUICIIBHBIX HNPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

https://m.edsoo.ru/5SECB310PZ

[onsaTus: mepecekarommecs MmIOCKOCTH,
NepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
TIOJTYIIPOCTPAHCTBO

[TonsTHS: IEpeceKaroNIecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi ¥ miIoCKOCTh;
TIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHHE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00BEKTOB

https://m.edsoo.ru/T2NNAU5SWK

https://m.edsoo.ru/7KZVSHHVO

https://m.edsoo.ru/AHGUTWH2F

MHororpaHH1KH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

https://m.edsoo.ru/IDKRAG603N



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPHH U TIEPBbIC
cieactBus u3 HuX. CrocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603Ha4eHUs PSAMBIX U TIOCKOCTEH

https://m.edso0.ru/AQXIJXEDYR

10

N3o00pakeHne ceueHnid MupaMu/ibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 uxX
pé€bpa. M3o0pakeHne nepeceucHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanme moCTPOCHHBIX CEUSHHH
pa3HBIMU [IBETAMH

https://m.edsoo.ru/EVUEQAZ7J

11

N306paxkenue ceueHuit nupamuibl, Kyoa
Y NIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé€bpa. M3o0pakeHne nepecedcHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBaHye NOCTPOSHHBIX CEUEHHM
pa3sHBIMU LIBETaMH

https://m.edso0.ru/XT1VCSWB2

12

N3o06paxkenune ceueHuit nupamuibl, kyoa
Y IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
HOJYYEHHBIX TJIOCKOCTEH.
PackpammBaHyie NOCTPOCHHBIX CEUEHHM
pa3sHBIMU [IBETaMHU

https://m.edso0.ru/08LAY6GMF

13

N300paxeHune cedeHuit mupamuibl, kKyoa
Y MIPU3MBI, KOTOPBIE IPOXOJAT YEpe3 UX
pEbpa. N3o0paskeHue nepecedeHus
HOJTYYEHHBIX TIOCKOCTEH.

https://m.edsoo.ru/EKWHLAWS84



https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84

PackpamBanue nocTpoeHHbIX CEUEHUI
pa3sHBIMU LIBETAMH

14

15

Mertopn cie1oB AJis MOCTPOCHHUS CEUEHU
MeTtoa cnefoB aJist TOCTPOSHUS

ceuenuil. CBOMCTBA MepeceUCHU
MPSIMBIX U IJIOCKOCTEHN

https://m.edsoo.ru/1JO0N3100

https://m.edsoo.ru/DDABJTC2N

16

Merton ciieoB U1l IOCTPOEHUS
ceyenuii. CBolicTBa nepeceyeHui
MPSIMBIX | IIJIOCKOCTEH

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTpoenue ceuenuii B nmupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aITUCh II1aroB
MOCTPOCHUS

https://m.edsoo.ru/HFW6370DR

18

[TocTpoenwue ceueHmii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX T-IepTe)KeI\/'I M 3aI1iCh HI1aroB
HOCTPOCHHUSI

https://m.edsoo.ru/L62FFLCBW

19

20

21

[TocTpoeHue ceyeHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTemeI‘/'I M 3aI1iCh HI1aroB
MOCTPOCHHSI

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX 4EPTEKEN U 3aIHCh I1aroB
IIOCTPOCHHUS

HOBTOpCHI/IC IJIAaHUMCTPHUHU: TeopeMa (o)

IPONOPLUOHATBHBIX oTpe3Kkax. [Tomobue
TPEYrOJIbHUKOB

https://m.edsoo.ru/JIAQINZCX

https://m.edso0.ru/XJEZAR5TO

https://m.edso0.ru/L3FYZLILR



https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR

22

23

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX YepTexax. Mcropus
Pa3BUTHS TUTAHUMETPHUH H
CTEpPEOMETPUH

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/TP9F3DVV1

https://m.edsoo.ru/EBLE09SZ1

24

B3anMHOE pacnosiokeHue NpsiMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsamele. [Ipu3Haky cKkpemnBaronmxcs
npsaMmeix. [lapamiensHblie npsMsie B
IPOCTPaHCTBE

https://m.edso0.ru/TYO90QBHKY

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JTAHHOW MPSIMOM, TPOXOIALIEN Yepe3
TOYKY IPOCTPAHCTBA U HE JIeXkKaIeH Ha
JlaHHOM psiMoii. JIeMMa o nepeceuenun
NapauIEIbHBIX MPAMBIX IIJIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K?9

26

[TapamienbHOCTB TpEX MPSMBIX.
Teopema 0 TpEX mapaymeabHbIX
npsiMbIx. TeopeMa o CKperMBaronxcs
HPSMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoexTupoBanus. M300pakenne pa3HbIX
¢buryp B napajsienbHON NPOEKIUU

https://m.edsoo.ru/03GR50WZV

28

[lenTpanbHast MpoeKIMs. YTOJI ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXIY IPSMBIMU

https://m.edsoo.ru/Z5FPAGSHI



https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI

29

3amayu Ha JJOKa3aTelIbLCTBO U
HCCIIEIOBAHNE, CBA3aHHBIE C
PacIoI0KEHUEM MPSAMBIX B
IIPOCTPAHCTBE

https://m.edso0.ru/7W31COFG6

30

[ToHATHA: mapauIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
MapaJuIEIbHOCTH NPSIMOU U MIJIOCKOCTH.
CaBolicTBa napauieIbHOCTH NPSMOU U
IJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomerpuueckue 3agaun Ha
BBIYMCJICHUEC U NJOKAa3aTCIbCTBO,
CBSI3aHHBIE C MMAPATUIETIbHOCTHIO MPAMBIX
Y IJIOCKOCTEH B MPOCTPAHCTBE

https://m.edso0.ru/2DD9X2MQ3

32

[TocTpoeHue ceueHuns, IPOXOAAIIETO
yepe3 JaHHYIO NPSAMYIO Ha YepTexe U
MapajuIeIbHOTO IPYyroi npsamoi. Pacuér
OTHOULIEHUN

https://m.edsoo.ru/1PO6R5839

33

[TapannenpHast npoeKUUs, IPUMEHECHHE
JUISI IOCTPOEHUSI CEUEHU KyOa U
napayuienenuneaa. CBoncTaa
napajuiejenunesa u mpu3Msl

https://m.eds00.ru/930T7FLSK

34

35

[Tapannensuble muockoctu. [lpusHaku
NapajuIeIbHOCTU JBYX IIOCKOCTEH

Teopema 0 napaieIbHOCTH U
€IUHCTBEHHOCTH MJIOCKOCTH,
MIPOXOIAILIEH Yepe3 TOUKY, HE
MPUHAJICKALYIO TAaHHOW MJIOCKOCTH U
CIIEICTBUS U3 HEE

https://m.edsoo.ru/QFUJAHV88

https://m.edso0.ru/2WG4W4XNO



https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO

36

CBolicTBa napajuieabHbIX IIOCKOCTEN: O
HapajIeIbHOCTH MPSAMBIX [1€PeCceUeHUs
IPY NEPEeCeUeHUH! JBYX MapajlleNbHbIX
MIJIOCKOCTEH TpeThe

https://m.eds00.ru/3KIKV3ROG

37

CBolicTBa napasuieabHbIX INIOCKOCTEMN:
00 oTpe3Kax MnapajuieIbHbIX MPSMbIX,
3aKIIIOYEHHBIX MEX1Y NapauleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHNUH IPSMOM C
JBYMs IapaljIeNIbHbIMU TIOCKOCTSIMU

https://m.edso0.ru/QLA4PYRAT

38

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

https://m.edsoo.ru/9VJZIWC6J

39

40

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa Ky0a 1 MPSIMOYT'OJIBHOIO
napaenenunesa

https://m.edsoo.ru/Z6FENNNT5D

https://m.edsoo.ru/HYNIQ7850Q

41

Brruucnenue aMH OTPE3KOB B Ky0Oe 1
IPSMOYTOJIBHOM IapajuIeyenuIe/ie

https://m.edsoo.ru/FZBZVPOEC

42

43

44

IlepneH AUKYIAPHOCTD MPAMON U
mockocTy. [Ipru3nak
NEPHEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHAUKYIISIPHOCTH IPSIMOM 1
IUIOCKOCTH

Teopema o Cyl1eCTBOBaHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOsIIEH

https://m.edsoo.ru/ISFSHOGG3

https://m.edso0.ru/K38BG31ZH

https://m.edsoo.ru/MWF3MTS4E5



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5

yepe3 TOUKY MPOCTPAHCTBA U
MEPIEeHIUKYISAPHON K IIIOCKOCTH

[ImockocTH U NepneHIUKYIIPHbIE UM

45 https://m.eds00.ru/OKTGKHNS8I
MpsIMbIE B MHOTOT'PaHHHUKAX

46 ILnockocTit 1 ePICHANKY IAPHBIE 1M https://m.edsoo.ru/SIVOAWIW3
npsiMble B MHOTOTPaHHHUKAX
[lepnenuKynsip ¥ HaKJIOHHAS.

47 [TocTpoeHue nepneHauKyIIsipa u3 TOUYKH https://m.edsoo.ru/KIP9L4ZCX
Ha MPSAMYIO
[lepnenukynsip ¥ HaKJIOHHAS.

48 [TocTpoenue neprneHIuKynsapa U3 TOYKU https://m.edsoo.ru/211UD45PR
Ha TPSIMYIO

49 Teopema o TpEx meprer iy Lipax https://m.edsoo.ru/CNE1PAIUS
(mpsimast u oOpaTHasi)

50 Teopema 0 TpEx meprer iy Lipax https://m.edsoo.ru/IPCG564WN
(mpsimast u oOpaTHast)

51 ¥/TOI MEALY CKpCILHEAIOUIIMHCH https://m.eds00.ru/KAEHQ3EQE
PSIMBIMHU
[Touck meprneHANKYISIPHBIX MPSMBIX C

52 ITOMOIIBIO NEPIEHANKYIIAPHBIX https://m.edsoo.ru/EBYVPSMSI
IIJIOCKOCTEMN

53 OpTOoroHanbHO€ MPOEKTUPOBAHUE https://m.edso00.ru/GPOZX8VHE
[Toctpoenue ceueHuit kyda, mIpU3MBL,

54 MPaBWJILHON MUPAMHUJIBI C TTOMOIIIBIO https://m.edsoo.ru/F5ZMOA1AE
OPTOTOHAJILHON IIPOEKIINU
[Toctpoenue ceuenuii kyoa, mpU3MBbI,

55 MIPaBUIIBHON MUPAMU/IBI C TIOMOIIBIO https://m.edso00.ru/T50FUDOOJ

OPTOTOHAJIBHON IPOEKIINU



https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKoCTH. [InockocTu
CUMMETpPUI B MHOTOI'paHHHUKAX

https://m.edsoo.ru/N77K7ZM8K

57

58

59

[Ipu3Hak nepnesauKyJISpHOCTH IIPAMOM
U IUIOCKOCTH KakK CIEACTBUE CUMMETPUU
[TpaBriIbHBIE MHOTOIpaHHUKH. Pacuér
pPaccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

https://m.edsoo.ru/L9E703U3V

https://m.edsoo.ru/Z9E166HHZ

https://m.eds00.ru/TISUOWZTH

60

CriocoObI ONyCTUTh MEPIIEHAUKYIISPHI:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

https://m.edsoo.ru/DHFUCBWOG6

61

62

CnBur no HenapaJieabHOU MPAMOH,
WU3MEHEHUE PACCTOSHUN

KoHnTtposnbHast pabora "B3auMHoe

pacIoI0kKEHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

https://m.edsoo.ru/9OANVFE9E

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: yroy Mexay NpsMbBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

https://m.edso0.ru/SKORHWDFQ

64

[ToBTOpEHME: yroym Mexay
CKpCIIUBAOIUMHUC ITPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

I'eomeTpuyeckre METOAbI BBIYMCIICHUS
yrila MeXAy NpsSIMBIMU B
MHOTOI'PAHHHUKAX

https://m.edso00.ru/3U40237CK



https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
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https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK

66

JIByrpansbliii yroa. CBOMCTBO JIMHEWHBIX
YIJI0B JBYTPAHHOTO yrja

https://m.edsoo.ru/8H4CYFABO

67

68

69

70

IlepnienquKyIspHBIE IIIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISIPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMoi
IIEPECEUYEHMS ABYX IIIOCKOCTEN
NEPIEHIUKYISPHBIX TPEThEH MIOCKOCTH
[IpstMoyronbHBIN Tapasuienenunes; Kyo;
U3MEPEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuieNienumnena

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
mapauiCiCuIcaa u CJICACTBUC U3 Heé

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo.ru/FY5TMQA43F

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/EST10AD6I

71

CrepeomMeTpruecKue U MPUKIIaIHbIC
3aJ1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

https://m.edso0.ru/4ATBYU36HZ

72

73

74

HOBTOpCHI/ICZ CKpCHINBArOIHECH
psaMbIC, TaPAJJICITIBbHBIC IINIOCKOCTHU B
CTaHJAPTHBIX MHOT'OI'paHHHUKAX

ITapa nmapaieNbHbIX IUIOCKOCTEN Ha
CKPELIUBAOIINXCA NPSMBIX, PACCTOSTHUE
MEXY CKPELUBAIOIIUMUCS IIPSMBIMU B
IIPOCTBHIX CUTYalUsAX

PaccrosHue oT TOUkH 10 IIJIOCKOCTH,
pacCTodHHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/TL947D6WK

https://m.edsoo.ru/YFWZTQREN

https://m.edsoo.ru/MWV5GN48EIM

75

Brruucnenue paccTosHUN MEXTY
CKPELIMBAOIINMHUCS IPSIMBIMHU C

https://m.edsoo.ru/5SW9VI1IHMD



https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
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IIOMOILBIO NIEPIECHAUKYIIIPHON
IIJIOCKOCTH

TpéXrpanHslidl yroi, HepaBeHCTBa IS
TpeXrpaHHbIX yriaoB. Teopema

76 https://m.eds00.ru/3XGHNLQ4J
[Mugaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

7 DIICMEHTEI CQEpHHCCKOH reomeTpuit: https://m.edsoo.ru/HMVTV74CP
reoIe3MuecKue JMHUN Ha 3emIie

78 KOHTPOHBH?I pabota "V tbi i https://m.edsoo.ru/IRTWZ59YU
paccTosiHus
C o

79 " MCTEMATHIARI SHATHH " https://m.edsoo.ru/VC3UOAK3B

MHOFOFpaHHI/IK " €ro 3JICMCHTHI

IT .B .

80 VDAMIAA, /IRt TP https://m.edsoo.ru/J3R0247E0
[IpaBuibHas nupamMua

81 Hpmsma. Hpsimast it HAKIORHAS MPH3MBL. https://m.edsoo.ru/JNDHOO8EO
[TpaBunbHas mpu3Ma
n o

82 pAMOr Tap aJ'IJ'ieJ'IeHI/IHe)I, https://m.eds00.ru/L8803LZGS
IPSIMOYTOJIBHBIN Mapasuiesienune, Kyo
B LT

83 Izmylcmﬂe MHOTOTPAHHIIGL Jeopemd https://m.edsoo.ru/B4ATOMDU1D
Ditnepa
Brimykibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBunbHbIe 1 https://m.eds00.ru/QOMX9GA1S
MOJTyTIPaBUIILHBIE MHOTOTPAHHUKHU

85 KonTtponbnas pabora "MHuororpanHuku" https://m.edso00.ru/3N52B3TEM
II

86 OFUITHE BEKTOPA Ha IDIOCKOCTH 1 B https://m.edsoo.ru/LRBSE3B09
IPOCTPAHCTBE

87 CyMMa BEKTOpOB https://m.edso0.ru/MNTSX2XL8

88 Pa3zHOCTh BekTOpOB https://m.edsoo.ru/sSHBMZ1POH
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89

[IpaBuio nmapasienenumnena

https://m.edso0.ru/XS6AN7LA2

90 YMHOXEHHE BEKTOpa Ha YHCIIO https://m.edsoo.ru/MJUH128LR
Paznoxenne BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JISIKAITUX B OJTHOMN 1 https://m.edsoo.ru/U760IDCTG
TUIOCKOCTH
92 CkansipHo€ NMpOU3BEICHHE 1 https://m.eds00.ru/JZ46VNC71
93 BEIHCIICHHE T2 MEALY BEKTOPaMH B 1 https://m.edso0.ru/1IU5196UQP
POCTPAHCTBE
94 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1 https://m.edsoo.ru/FIXV79T8B
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 https://m.edsoo.ru/JCWURNGO01
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 https://m.edsoo.ru/BEHWOELKS
97 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1 https://m.edsoo.ru/P3W8WZZSY
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 https://m.edsoo.ru/ECRMXSNM3
99 O06001eHne U cucTeMaTu3alus 3HaHUK 1 https://m.edsoo.ru/XXBTFP5WL
100 HToroBast KOHTpoOJIbHAsA paboTa 1 https://m.edsoo.ru/SFGPDWNKO
101 Wrorosas koHTposibHasA paboTa 1 https://m.eds00.ru/X3ZG8A6SO
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 https://m.edso0.ru/931AWXEK1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME
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https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI

[ToBTOpenue tems! "KoopauHaTsl

1 BEKTOpa Ha MJIOCKOCTH U B 1 https://m.edsoo.ru/WERSDSI14U
npoctpaHcTae”
H n

2 OBTOPEHIE TEMBI CKaJ?IpHoe 1 https://m.eds00.ru/M6JO60NJ7
MPOU3BE/IEHUE BEKTOPOB
I1 "B

3 OBTOPCHHE TOMAL “DRAHICIOHIE yfna 1 https://m.eds00.ru/55KY41LVG
MEX1y BEKTOpPaMHU B IPOCTPAHCTBE
[ToBTOpeHue Temsl "YpaBHeHue

4 MPSMOI, MPOXOASUIEN Yepe3 1B 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
v

5 PABHEHIE TLIOCKOCTH, HOPMATD, 1 https://m.edsoo.ru/VYIH8TERW
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
v

6 PABHCHYE ILIOCKOCTH, HOPMAIE, 1 https://m.eds00.ru/541910WGX
YpaBHEHHUE MJIIOCKOCTH B OTpPE3Kax

7 BekropHoe npou3sBeneHue 1 https://m.edsoo.ru/NTYOG2APM
e .

8 VIHCHHBIC HCPABCHUTRA, JHHCHHOP 1 https://m.edsoo.ru/54EQ7JQ8E
pOrpaMMHUPOBaHUE
JInHeHbIe HEPABEHCTBA, efHoe

9 HHEHHBIC HEPABCHLTRA, JTHCHH 1 https://m.edsoo.ru/VPKWBB4AA
MpOrpaMMHUPOBaHUE
A N

10 HATITITICCIHE METOIL pactiera yIia 1 https://m.eds00.ru/K HJ20M3PV

MCXKAY MPSIMBIMHA B MHOT'OI'PAHHUKAX



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV

AHaIIMTUYECKHE METO/IbI pacyéra yria

11 MEXy IJIOCKOCTSIMU B https://m.edsoo.ru/DDXUUAIAS
MHOTOTpaHHHUKaX
o

12 OPMYJI& PACCTOAHILE OT TOICH 10 hitps://m.eds00.ru/SGA51UUG]
IUIOCKOCTH B KOOpJAMHATaX
H .

13 AXONLICHILE PACCTOHIH OT TOTIL RO https://m.edsoo.ru/8V2N4X1L3
IIJIOCKOCTH B KyOe
H .

14 AXOIACHHE paCCTOHHHI:I OT TORURILAS https://m.edsoo.ru/UZ15UU37F
TUIOCKOCTH B MPABUJILHON MTUPaMUIE
K 6orta "A

15 OHTpOHBH"a 7 pADOTA MAHAIITIHCCKa https://m.eds00.ru/8NGI1GHFM
TCOMETPHSI
C :

16 CHCHIB! MEOTOTPAHHHIOB https://m.eds00.ru/219603NHQ
CTaHJapTHbIE MHOTOTPAaHHUKHU
C :

17 CHICHI MHOTOTPAIHIIOB: METOA https://m.eds00.ru/52XG02J5B
CIIEeJIOB
CeueHsI MHOTOTPAHHUKOB:

18 CTaH/IAPTHBIE NIOCKOCTH, MEPECEUEHUS https://m.eds00.ru/CUP7TCPXQ
HPSIMBIX U IIJIOCKOCTEMN
I1 :

19 FPATLISILHBIC HPSIMBIE M HHOCKOUTH https://m.edsoo.ru/MM69MKRDP
napasuleJIbHble CEUEeHUS
I1 :

20 apaimeHBHHe pr MPIC I TIOCKOCTH https://m.eds00.ru/O71ROIJFI
pacuéT OTHOIIEHUN
[TapannenbHble TPsIMbIE U TNIOCKOCTHU:

21 YTJIbI MEXK1Y CKPEIIMBAIOIIIUMHUCS https://m.eds00.ru/26EPTM74A
TPSIMBIMHA
II

22 CPUCHIHIYIBIPHRIC TPAMAIC 1 https://m.edsoo.ru/YQUVT6EVZX

IJIOCKOCTH: CTaHJApTHBIE Maphbl



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX

MEPIECHINKYIJISIPHBIX IUIOCKOCTEN U
IPSMBIX, CHMMETPUU MHOI'OTPAHHUKOB

23

24

25

[lepneniuKynsipHbIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEPIEHAUKYIIAPAX
[lepnieHauKyIApHBIE IPSIMBIE U
IUIOCKOCTH: BBIYUCIICHHUS JUIVH B
MHOTOTpaHHHUKaX

[ToBTOpEHME: TUIOIIAIH

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIst
TJI0IAIeH, COOOpaKEHUS 1O 100U

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9J

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYJIbI JJIs
TJI0IAIeH, COOOpaKEHUS 1O 100U

https://m.edsoo.ru/1ZYRNNIKV

27

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs
TJI0IIAJIEH, COOOpaXKeHUsI IO 100Ut

https://m.edsoo.ru/HWHVENLOO

28

29

30

[Tnomany ceyeHuit MHOTOTPAaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpaXeHUs MOA00Us

[Tnomany ceueHuit MHOTOTPaHHUKOB:
TUIONIA/IM TTOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpakeHUs o100us
KonTtponshas padora "[loBTopenue:

MHOTOTPaHHUKH, CEUYEHUS
MHOTOTPaHHHUKOB"

https://m.edsoo.ru/X2HRM9HD4

https://m.edsoo.ru/SH4ELY9ING6

https://m.edso0.ru/SSUW1IWWV1

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

https://m.edsoo.ru/6UXGO0RC9



https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9

32

3amaun 00 yaBOCHUU Ky0a, 0
KBajpaTtype Ky0a; 0 TPUCEKIIMH yIiia

https://m.edsoo.ru/VK2J2TXEF

33

34

35

CrepeomeTpuyeckue 3a/1auu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaslieyIeIuIe /1a

[TpuknanHble 3aauu, CBA3aHHBIE C
BbIUHMCIICHHEM 00bEMA
IPSAMOYTOJIBHOTO Napajulesienunesia

O0BEM MIPSAMOIA TPU3MBI

https://m.edsoo.ru/ODR6H6TQS

https://m.edsoo.ru/OSHTIOT1G

https://m.edsoo0.ru/8AIL9YHYJ

36

CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB
IIPSIMOM TIPU3MBI

https://m.edsoo.ru/1D8HV54A9

37

38

ITpuxnanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI
Boruucnenue 06EMOB Tell € TOMOLIBIO
omnpenenéHHoro uHTerpana. O0bEM
HAKJIOHHOM NPU3MBbI

https://m.edsoo.ru/QIYC4F8IU

https://m.edsoo.ru/ON585060H

39

Brrunciaenne 00bEMOB TEI ¢ TOMOILBIO
onpenenéHHoro uuterpaiga. Oobém
MTUPAMU/IBI

https://m.edso0.ru/2CJLCMKS8N

40

®opmyna o0bEMa NUpaMuabL.
OTtHomeHne 00bEMOB TUPAMUT C
00LINM YIJIOM

https://m.edsoo.ru/AL3PODC9E

41

dopmyna 00bEMa MUPaMHIBL.
OTtHomeHne 00BEMOB TTUPAMUT C
0o0LINM YTJIOM

https://m.eds00.ru/SGOOAJRNY



https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY

CrepeomeTpuyeckue 3aj1auu,

42 CBSA3aHHBIE ¢ 00BbEMAaMU HAKIIOHHON https://m.edsoo.ru/7TRSRHWO7
MIPU3MBI
Crepeome €CKME 3a1a4H,

43 TEPEOMETpHHCCIIE Sallanin https://m.eds00.ru/SFA80DTS6
CBSI3aHHBIE C 00bEMaMU TTUPAMHU/TBI
[Tpuknagueie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBsA3aHHBIE C 00BEMOM https://m.eds00.ru/9SF60YYVX
HAKJIOHHOM NPU3MBI
IT "O0Be

45 PHICIAILIE SALAHH TO TEME TOBEMET https://m.eds00.ru/Z4AMZ27RMY
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMHUIBI
I1 eHenue o0bEMOB. B clieHue

46 PHMEHEHHE OOHEMOB. BRMHCICHH hitps://m.eds00.ru/139CX03CP
PACCTOSHUS 10 TUIOCKOCTH
K o "O0OBe

47 OHTPOIBHAT p%, ora LObed https://m.edsoo.ru/XNWZSSJ7P
MHOTOTPaHHHKA
[{umuHaprdeckas TOBEPXHOCTb,

48 o0pa3yromue UIHHIPHIECKON https://m.edsoo.ru/7DHKEHEG6
MOBEPXHOCTH

T o OBOH .

49 Humitrzp. HpAMOH kpyroBoit WHIHAAp https://m.eds00.ru/MAVWAK Y55
Inomaae MOBEpXHOCTH LMIIMHAPA
Konnueckas moBEpXHOCTB,

50 o0pa3yronme KOHUIeCKOU https://m.edsoo.ru/PVRE7THQ6Y
noBepxHocTu. Konyc
CeueHue KOHYCa II

51 yea IOCKOCTRIO, https://m.eds00.r/EOVSHALSL
napauIeTbHON MIOCKOCTH OCHOBAHUS
VYceuénnnlii konyc. M3o0paxkenue

52 T Hy PaHEHH https://m.edsoo.ru/9VKWVDCTE
KOHYCOB U YCEUEHHBIX KOHYCOB
ITnomans 6OKOBOM IO

53 FIOTHAZAE DOKOBOM NOBEPXHOCTH | https://m.eds00.ru/AWKBIEANE

ITOJIHOM ITOBEPXHOCTH KOHYyCa



https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE

54

[Tnomans 60KOBOI MOBEPXHOCTH U
HIOJIHOM [TOBEPXHOCTH KOHYCa

https://m.edsoo.ru/9NFAUE3KJ

55

CrepeomeTpuuecKue 3aauu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHyca

https://m.edsoo0.ru/QZVH5EXL9

56

57

58

CrepeoMerpuueckue 3ajaun Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
IIOCTPOEHUEM CEYEHUHN LUIUHAPA,
KOHYyCa

[Tpuknagabie 3a1a41, CBSI3aHHBIE C
ATUHAPOM

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

https://m.edsoo.ru/AKF6PW62W

https://m.edsoo.ru/3429ZLHT5

https://m.edsoo.ru/ZY6ENPVKD

59

60

61

62

Cdepa u map

[Tepeceuenue ceps u 1apa c

ockocThio. Kacanue mapa u chepbl

TUIOCKOCTRIO. Byt u m300paxkeHue
mapa

[Tepeceuenue ceps u 1apa c

ockocThio. Kacanue mapa u chepbl

IUIOCKOCTBIO. By u n3o6paxenue
mapa

VYpasuaenue chepsl. [Inomans chepst u

e€ yacrel

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFSNB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24B0O8H

63

64

Cummetpus cdepsl 1 mapa

CrepeomeTpuueckue 3aauu Ha
JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,

https://m.edso0.ru/6E6GX0YJS

https://m.edsoo.ru/MSYBPKH7R



https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R

CBsI3aHHBIC CO c(hepoil u mapom,
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

CrepeomeTpuuecKue 3aauu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,

65 N https://m.edsoo.ru/MXRDTK72T
CBsI3aHHBIE CO CEPOH U Mapom,
IIOCTPOEHUEM UX CEUEHUH TIIOCKOCTBIO
IT e e

66 pHKHUa JHPIC SAAETH, CBASARIBIC €O https://m.edsoo.ru/XW5L17A9J
cdepoii u mapom
[ToBTOpEHME: OKPY)KHOCTD Ha

67 IJIOCKOCTH, BEIYMCIICHHUS B https://m.edsoo.ru/EJ2QDAVE]
OKPY>KHOCTH, CTaHIaPTHBIC TIOJJO0HS
Pa3 ¢ KOMOHHA e are

68 JHITHHBIC ROMDIHALII TEI Bpattieit https://m.edso0.ru/LE7933LXX
1 MHOTOTPaHHHUKOB
3 "T

69 i HO,,T eME T CIa HTIOBEpRHOCTH https://m.edsoo.ru/PHHLCG54E
BpalleHUs
3 "T

70 aatH HOHT eME L ETIa H TOBepXHOCTH https://m.edso00.ru/22WPBLTP9
BpaIICHUS
KonTponbnas pabora "Tena u

71 " https://m.eds00.ru/33W222M63
HOBCpXHOCTI/I BpaIHeHI/ISI
O0Be .T 0 00BE

72 PEM IHITHHAPA. T eopeMa 0 0OheMe https://m.eds00.ru/1ZN2S6ZMO
HpﬂMOFO III/IJ'II/IH)Ipa
Brrunciienne 00bEMOB TEJI ¢ TOMOIIBIO

73 omnpenenénHoro uHTerpana. O0bEM https://m.edsoo.ru/ACTOMFMVF
KOHYca
IInomany 60KOBOI M IMOJTHOM

74 FOTHA/IH DOKOBOH T HOTHOH https://m.edsoo.ru/ZYTK7P8B1

IMMOBCPXHOCTHU KOHYCA



https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1

75

CrepeomeTpuyeckue 3aj1auu,
CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB
WIMH/IPpA, KOHYCa

https://m.edso0.ru/709VJYPSC

76

7

[Ipuknanueie 3apaun mo Teme "OObEMBI
Y TUIOIIAU OBEpXHOCTEH Te"

OO0BEM I1apa U MapoBOro CEKTOPA.
Teopema 06 00bEme mrapa. [Tnomans
cdepsl. CTepeoMeTpUUecKre 3a1a4u,
CBSI3aHHBIC C BEIYMCIIEHUEM 00BEMOB
nrapa, mapoBOT0 CETMEHTA M IapOBOTO
CeKTOpa

https://m.edso0.ru/QXEA9GPVB

https://m.edsoo.ru/VV60ONBVZX

78

[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
wionmaneio ceprr. COOTHOMICHUS
MEXTy TUTOIIAIMHU TIOBEPXHOCTEH 1
00BEMaMHU TTOIOOHBIX TEIT

https://m.edsoo.ru/EZHI9GRUEJ]

79

[TonoOHbIe Tena B MPOCTPAHCTBE.
N3menenue 06bEMa npu mog00uu.
CrepeomeTpuyiecKue 3a1a4,
CBSI3aHHBIE C BBIYHCIICHUEM 00BEMOB
TEJ U TUTOIIA/IeH TIOBEPXHOCTEH

https://m.edsoo.ru/H24188MKQ

80

81

82

Kontponbnas padota "[lnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"
JIBU>KEHUSI MPOCTPAHCTBA.
OTtoOpakenusi. J[Br>keHUsI M paBEHCTBO
¢buryp. O6mmue cBoiiCcTBa NBUKEHUN
Buael nBukeHni: napaiebHbIN
MepPEHOC, LIEHTpalbHasi CHMMETPUS,

https://m.edsoo.ru/73UODGNYR

https://m.edsoo.ru/RXJ4YW6NA

https://m.edso0.ru/ZSUA77NTX



https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX

3epKajbHasi CHMMETPHSI, TOBOPOT
BOKPYT IIPSMOM

83

84

[Ipeo6pazoBanust mogoous. [Ipsmas u
cepa Ditnepa

['eomeTpuueckue 3a1aun Ha
NPUMEHEHHE JIBIKCHHS

https://m.edsoo.ru/A1IPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

85

KonTponpHas padora "BekTops! B
npocTpaHcTBe"

https://m.edsoo.ru/4F52B11KK

86

Ob6o6maromee mosropenue 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"[TapanienbHOCTb NPSAMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

https://m.edsoo.ru/AIHVB2NZH9

87

Ob6o6maromee mosropenne 11 moHsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWIA:
"BexTopsl B mpocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJO

88

89

90

Ob6o6maromiee noropenue 11 nonsTuit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"BexTopsl B mpocTpaHcTBe"

Ob6o6maromiee noropenue 11 nonstuit
U METOJI0B Kypca reometpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlis 3HAHWI1:
"O6beM MHOTOTpaHHHUKA"

Ob6o6maromiee nosropenue 11 nonsTuit
U METOJI0B Kypca reomerpun 10-11

https://m.edsoo.ru/3SNIJOLN63

https://m.edso0.ru/B85S7VDTC

https://m.edso0.ru/AJX4CDP5I



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I

KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O6BbeM MHOTOTpaHHHUKA"

91

Ob6o6maromee mosropenue 11 nmoHsTuit
U MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"Tlnomaan moBepXHOCTU U 0OBEMBI
KpyIJibIX Ten"

https://m.edsoo.ru/H2ZABPRXO

92

Ob6o6maromee mosropenne 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3allus 3HAHWI:
"ITnomany NoBEpXHOCTU U OOBEMBI
KpyTJbIx Ten"

https://m.edsoo.ru/JG1DJ50NK

93
94

Wrorosas koHTpoJsibHasA paboTa
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH M CIEICTBHUS M3 HUX NPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacIioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMH: ABYTPAHHBIN YTOJI, TPAaHH IBYTPaHHOTO YyIJIa,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA Yol IBYTPaHHOTO yIiia, rpajlycHast
Mepa IBYTPaHHOTO yria
76 OnepupoBaTh MOHATUSAMHU: MHOI'OI'PDAHHMK, BBIIYKJIBIH M HEBBITYKJIBIHA
' MHOT'OI'PaHHMK, 3JIEMEHThl MHOTOTPAHHUKA, TPaBHJIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamMuja, NpHu3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHWKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccuukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKHW, TIPSAMBbIE ¥  HAKJIOHHBIE TPU3MBEI,
napaiesIenure bl)
79 OnepupoBaTh TTOHSATHSIMH: CeKymias TUIOCKOCTb, CeueHme
' MHOTOTPaHHHUKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPAHHHUKOB,
' UCIIONB3YS METOJI CIEIOB
CTpouTh CceYEeHHST MHOTOTPAHHHKOB METOAOM CJIEIOB, BBITIOJIHSTH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (DUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaxOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3nam
WIA aJrOpUTMaM, TPUMEHSS W3BECTHHIC AHAJTUTUYCCKHE METOJIBI TPH
7.12 pEelIeHNH CTaHAAPTHBIX MAaTeMaTHYeCKMX 3aJad Ha BBIYUCIICHHUE
pacCTOSHUN MEXIy JABYMS TOYKaMH, OT TOYKU JI0 MPSAMON, OT TOUKHJIO
IUIOCKOCTH, MEXJTy CKPEIIMBAIOIIMMUCS MPSMBIMU
713 Pemrate 3amaun Ha HaXOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opas3iam

HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKUC MCETOJbI ITpH




peICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMUCA IIPSAMBIMH, MCKIY HpHMOﬁ Hn IIJIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IpUMEHEHHEM (GOPMYJI, BBIYUCIIATH COOTHOIICHHUS

714 MEXIY IJI0IAISIMH MTOBEPXHOCTEN, o0BéMaMn MOJO0HBIX
MHOTI'OI'PaHHHUKOB
715 OnepupoBaTh MOHATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (UTYPBI
W3BnekaTtb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HH(GOPMAIMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, TNPEICTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensaTh reomerpuyeckue (akThl A PELICHUS CTEPEOMETPHUUECKUX
7.17 3ajjay, IMpPEaNoJaralIiuX HECKOJIbKO IIaroB pPELIeHMs], €CIH YCIOBUS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATs mpocTEWIIME NPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH PEIIEHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANTE MpUMEPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpHpoOJE U
' JKU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATH MoNydyeHHbIE 3HAaHUSI HAa IPAKTUKE: aHAJIM3UPOBATh PealbHbIe
CUTYallUU ¥ IPUMEHSTh U3yUCHHBIE IIOHATH B IPOLIECCE MIOMCKA PELLICHUS
MaTeMaTHYecKu  cPOpMyJIUMpOBAaHHOM  MpoOJIeMBbl,  MOJAEIUPOBATH
7.20 peasbHble CUTYyallUM Ha SI3bIKE T'€OMETPUHU, UCCIIEAO0BaTh HNOCTPOCHHBIE
MOJIEINTU C UCTIOTIH30BAHNEM T€OMETPHUYECKUX ITOHATHH U TEOPEM, arrapara
anreOpbl, pemarb MpPaKTHYECKUE 3aJadd, CBS3aHHBIE C HAaXOXICHUEM
TeOMETPUYECKUX BEITMUNH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThl 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
00pa3oBaTeJILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHITUSIMH: IHJIHHIPHYECKAs IOBEPXHOCTH, 00pa3yroIime
6.1 [IMHAPUYECKOW TIOBEPXHOCTH, IHMJIMHIP, KOHUYECKash IMOBEPXHOCTD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaeHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoiioKeHHE CPephl U TTIOCKOCTH




6.5

OnepupoBaTh MNOHSATHUSIMU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTa,
BBICOTA CETMEHTa, IIapOBOW CJOW, OCHOBAaHWE IIAPOBOIO CJIOS, BHICOTA
[IapOBOTO CJIO0S, IIAPOBOM CEKTOP

6.6

6.7

6.8

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

OnepupoBaTh IMOHATUSAMHU: MHOTOTPAHHHMK, BIIMCAHHBIK B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIIISIMH IIOBEPXHOCTEH M 00BbEMaMHK
IMOAOOHBIX TEN

6.9

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

6.10

6.11

6.12

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

W3Brekatb, WHTEPIPETHPOBATH M MPEoOpPa3oBbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax

[TpumeHsTh TeOMeTpuYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

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

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JICHCTBUSA CIOXKEHHS BCEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATh, KaKMMH CBOWCTBAMH OHH
o0ramaroT

HpI/IMeHHTL IMMPpaBUJIO MTapaJlICJICITUIICAA ITPHU CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSMU: JAEKAPTOBBl KOOPAMHATHI B IMPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MeXJ1y BEKTOpaMH, CKaJsIpHOE IPOU3BEICHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI

6.17

6.18

Haxoauts cymMMy BEKTOpPOB M IPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroil
MEX/1y BEKTOpPAaMHU, CKaJSIpHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

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

6.20

Pemarn 3aJadyd Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKHUX OTHOIIICHUH H
HAaXOXICHUC T'COMCTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuT™MaM,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEIICHUHA CTaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4




6.21

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

6.22

6.23

IIpuBOoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIUPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM HA SI3BIKE T€OMETPHUM, UCCIIENOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKUE 3aadd, CBS3aHHBIC C HAXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

['eometrpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHE 00 aKCMOMATUUYECKOM ITIOCTPOEHUM CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH
U CJIIEICTBUS U3 HUX

1.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeuuBarouiyecs: mnpsMble. [lapamnensHOCTs OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyielbHble MpsSMble B  MPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAaMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHcTBeHHbIE (DUTYpPHI HAa IUIOCKOCTH: TETpadJp,
KyO, mapaJuiesenumne, IoCTPOSHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPsIMbIE TTapaJuIeIbHbIC U NEPIECHANKYISIPHBIE K JIOCKOCTH, MPU3HAK
MEPIEeHIUKYISIPHOCTHU MPSIMO U MJIOCKOCTH, T€OpeMa O MPSMOU MepHeHAUKYIISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U INIOCKOCTBIO, IBYTPAHHBII
yTOJ1, TMHEHHBIN yroJl IBYTpaHHOro yria. [leprenuKkynsp u HakJIOHHBIE: PACCTOSIHHE
OT TOYKH JI0 IITOCKOCTH, PACCTOSIHUE OT MPAMOU 10 TUIOCKOCTH, IPOEKIHS PUTypsl Ha
IIJIOCKOCTB. [IepreHIMKyIApHOCTH IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocteil. Teopema 0 TpEX MepreHIuKYIIsipax

IloHsATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIMYKIBIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, Da3BEPTKAa MHOrorpaHHuka. [Ipmsma: N-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas M HAKJIOHHAs MPU3MBI, OOKOBasl U
IIOJIHAs ITOBEPXHOCTH Npu3Mel. [lapamnenenunen, npssMOyroiabHbIN NapajuIeIenunIes
u ero corcrta. Ilupamuaa: N-yronbHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBI,
OOKOBas M IOJIHAs MOBEPXHOCTh MHUpPAaMUJbI, PaBUIIbHAS U yCEUE€HHAs NMUpaMUJa.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBUIIBHBIE MHOTOTDAaHHUKH: ITOHSTHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUibHAs NpU3Ma M IpaBUiIbHAas NHpaMUia,
NpaBUJIbHAS TPEYTrOJbHAS MUpaMUJa U MPaBUIbHBIN TeTpasap, kyo. [lpeacraBinenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

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

ONEMEHTBI CUMMCTpPUU B nupaMmujaax, napaejicnmIic1ax, IIpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

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




OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsIMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH M IIOBEPXHOCTH IPaBWIBHOM NHMpaMuzbl, TeOpemMa O IUIOIIALU
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MHUpaMUIbl, TPU3MBI

1.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOMICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yoIIre HIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. Llumuuap: ocHOBaHUSA UM OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOITHON TTOBEPXHOCTH

Konunyeckass moBepXHOCTh, OOpa3yoIllne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOMW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AuaMeTp, TIIOMAAb MOBEpXHOCTH chepbl. B3anmuoe
pacnosoxenue chepbl U IIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, Iionans

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa 1 KoHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONUCAHHBIN
0Ko0JI0 cepsl, cepa, BIUCaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILlCHHS

[Tonsitue 06 0O6bEMe. OCHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMIAISIMU
MOBEPXHOCTEN, 00bEMaMM MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuieIbHOE OCHOBAaHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

BeKTOp Ha TINIOCKOCTH U B IIPOCTPAHCTBEC. CrnoxxeHre Y BBIYMTAHHUE BCKTOPOB.
YMHOXEHHE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUIaHAapHbIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpsimoyronpHasg cucTtemMa KOOpPAWMHAT B MpoCTpaHCTBE. KoopawHaThl BEKTOpa.
[Ipocreitmne 3amauri B KOOpAMHATAaX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BECHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopannaTHO-BEeKTOPHBIN METO/I ITPU PEIICHUH TEOMETPUUECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O 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 pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M HPOTUBOIOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, ONEpPALlUU Haj
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONKMCAHUS PealIbHbIX MIPOLIECCOB U SBJICHUHN U NPU PEUICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM I10Ka3aTeNIeM, KOPEHb HAaTYypaJIbHOM CTENEHH, CTEIIEHb
C palMOHANbHBIM  MOKa3aTeleM, CTeNeHb C JeMCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHUE MHCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudpmMamu, npeoOpa3zoBaHUs JIPOOHO-pAIMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudMeTHIecKasi Iporpeccusi, reOMeTpuUIecKasi Iporpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX GOpMYIT,
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanyveckas); yMeTh IPOU3BOAUTH apU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ 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 IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IIPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATEMATUUYCCKHX

3aJlad ¥ 3aaa4 M3 pa3JINIHbIX obnacreit HAaYKH U peaﬂBHOﬁ KHN3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIIMY Ha POMEXYTKE, HeTpepbIBHAs (DYHKIIKSA, aCUMOTOTHI Irpaduka
¢byHKLUY, TIepBas U BTOpas NPOM3BOIHAs (PYHKIMH, T€OMETPUUECKUI 1
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb aCHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMI, HAXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKLIH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJb30BAHHUEM amIapara MaTeMaTH4eCcKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bu3HYeCcKUX 3aa4ax; HaXOJUTh TJIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTCErpaga; MpuBOAUTE NPUMEPbI MATEMATHYCCKOI'O0O 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 GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB 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
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHMs, 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 MOJEIHM C MCIOIb30BAaHUEM aIlapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCcCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YMCIIOBOTO HabOpa; yMEHHE H3BIIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMaIIKIO, TIPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaPUIeCKUX
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HAONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaWHOTO COOBITUSI; YMCHHE BBIUUCIISTH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIIy4aiiHasi BeJIMYMHA, pPacIlpelelieHue BEpPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYMHBI, (YHKIMH pACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIpPEACICHUNA IS
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHUE ONEPUPOBAThH OHATHSIMH: COUYCTAHHE, ICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue omnepupoBaTh IMOHATUAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIAY HPSIMOH M IIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPH
pellleHnH 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHPA; CTPOUTH
MaTeMaTUYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapanienenumnesn, Mpu3Ma, Nupamuiaa, (Gurypa u IMOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTH MHPAMUbI, MPU3MBI, KOHYycCa, MUIUHIApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O IMapauICiICIiuneaa, mUupaMuabl, MpPU3Mbl, OUJIHHIpPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYECHUsI KOHYCAa M LIWIMHIPA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUS, UX CEYEHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHHE MPOBOANUTH Kilaccuukanuioo ¢uryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mMpeoOpa3zoBaHue MMOA00Ms, MOM0OHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IIOIaAb, 00BEM) IIPU PEIICHUH 3a/1a4 U3 JPYTUX YYEOHBIX TPEAMETOB U
U3 pealbHOW JXKU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITMUUHBI
(MHA, yroJi, IUIOIaab, OOBEM, ILIONIAJh TMOBEPXHOCTH), UCIIONIB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, Pa3JIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB
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VYMeHne BbIOWpATh TMOAXONAIIMNA METOJ JUIsl pEIICHUs 3aadd;
MMOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B U3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWW; yMEHHWE paclo3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Parmonanbupie  uyucna. OOBIKHOBEHHBIE W JECSITUYHBIE JAPOOH, TPOLIECHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypalbHOH creneHu. JefdcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBolicTBa CTENIEHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JleficTBuTenbHbIe 4Mcia. Apu(METHYECKHE ONEpalud C JeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPAaBWIA OKPYIVIEHHS, NPHKHIKA WU
OIICHKA PE3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckrue ypaBHEHUs

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHajibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

2.11 Marpwuia cucTeMbl THHEHHBIX ypaBHEHHA. OTpeieuTe b MaTPUIIBI
3 OyHKIWH U TpaduKH




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. Yétneie u Heu€éTHbIe QyHKIMU. [lepuoguueckue GyHKINHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' MakcumymMbl 1 MUHEMYMBI QyHKIMH. HanOonbinee u HauMeHbllee 3HAYCHUE
(bYHKIIMH Ha TPOMEXKYTKE
33 Crenennass QyHKIMS C HaTypaJbHBIM W ILENbIM NoOKaszateneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. Acumnrtorsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pyukiuu. [Ipou3BoaHbIE S7€MEHTAPHBIX (HYHKIIHIA
[lpumeHeHne TPOU3BOAHOW K HCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh M
4.2 aKcTpeMyMbl. HaxosxieHre HanOobIero 1 HaMMEHbBIIETO 3HaYeHHs (PyHKINU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, ornepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopaunaTsl 1 BEKTOpHI




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

I'eomeTpus. 10-11 knacc. YueOonuk. bazoBbiii 1 yriyOnEHHBIN YPOBHH. ATaHACSH

JI. C., byry3oB B. ®@., Kagomies C. b. u np.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Meroaunueckue pekomennanuu. 10-11 kimaccs! (k yueonuky Atanacsa JI. C. u

ap.)

I'eomerpus. 10 kiacc. ba3oBbiid u yriayOnéHHbI ypoBHU. JugakTuueckue

MaTCpHuajbl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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