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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus siBIsieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMs, TaK KakK O0OECIeYMBAaCT BO3MOXHOCTb M3YyYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEeMOe MPU U3YyUYEHUH 00YyUarOIIUMUCS
NOHATUMHBIX OCHOB TIE€OMETPUM, IPH JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHHUE
BBIJIBUTaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIPU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[{enb ocBoeHus mporpaMMbl yueOHOTO Kypca «['eomeTpus» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAJIbHBIX CIIOCOOHOCTEN 00yUarOUXCs IPU U3YUEHUN
reOMETpUH, KaK COCTaBjsAouled mnpeaMmeTHoll obmactu  «Marematuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKUX T€OMETPUYECKUX 3HAHUM U AEHCTBUH, ClIEHU(PUYHBIX T€OMETPUH,
¥ HEOOXOIUMBIX JIJIs1 YCHEIIHOTO MPOPeCcCHOHANIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JlayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHre MpeACTaBIeHUsI 0 TEOMETPUM KaK 4aCTH MUPOBOM KYJbTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUU C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPYKalOUIEro MUpa, 3HaHUE MOHATUMHOTO armapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpUU;

dopMupoBaHHEe  yMEHHUS  BJAJEThb  OCHOBHBIMM  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaX, MOACISIX U B PEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHpoBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, (OpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
MIPOBEICHUHU PACCYKICHUN;

dopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTEIbCTB M aJIrOPUTMOB
pELIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTH JOKA3aTEIbHbIE PACCYKICHHUS B XOJ1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJa4y C MNPAKTHYECKUM COJEPIKaHHUEM,
dbopMHUpOoBaHUE MPEJACTABIEHUS O HEOOXOAMMOCTH  JIOKA3aTeJIbCTB  IpHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIJICKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00ydYaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBanrue (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHSI pPAclo3HaBaTh MPOSIBIICHUS TEOMETPUYECKUX IMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HWCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALUY MOJTYyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSIMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 knmaccax sBisitorcs: «lIpsAMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T€OMETPUM Ha YTiayOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUW  pacmpenenserca He  TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeNeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaIOrecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TMOCIIEIOBATEILHO U MOCTYIATENbHO, C
COOJII0/IEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOUIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN O0YUYaIOIIUXCsl, PACIIUPSS U YTITyOIsist
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHuHanuiu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX IMporpamMM, OO€CleyuTh YriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHOro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydétoM BbIOOpa Oyayied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01IUM ¥ poecCuOHaATBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTOo Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. [lapannenpsHOCTh MPAMBIX U IIOCKOCTEN B IPOCTPAHCTBE: MapalICIIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUIEIBHOCTD MIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOeKTUpoBaHHs. W3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayneapHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjIeabHbIX IIJIOCKOCTEHN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD NPSIMOMN U IUIOCKOCTH: NEPIEHAUKYIIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoE IIPOECKTUPOBAHMUE.
[leprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IJIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpEX
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPaHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKKX YIJIOB MHOTOrpaHHOro yriia. CBOWCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienumier, TpsAMOYTOJIBHBIN MTapaJIEICUIE] U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBL.
IIpaBriibHBIE MHOTOIDAHHUKM: NPABUIIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TeTpasap, Kyo. Ilpencrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTA3AP, JOAECKA3AP U UKOCAdP.

Bbruncnenne 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaiu, YIJIbL
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTU NPSIMOM HPU3MBI,
IUIOIIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [Lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MHPAMU[bI, TEOPEMa O
IJIOIIAIA YCEUYEHHON TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNUIeNd, CUMMETPHs NPABWIBHBIX IIPU3M, CHMMETpHUS IPABHIBHON
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOPa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyronmpHas  cucremMa  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBfA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI MexXay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAss TOBEPXHOCTh, KOHUYECKass MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxkenue cepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMetpust chepsl U mapa.

O0béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 11apoBOTO
CETMEHTA.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3ma, BmmcaHHas B
WJIMHAP, OMHCAaHHAas OKojo muiuHapa. Ilepecedenne cdeppl U 1mapa c
miockocThio. Kacanue mrapa m cdepsl mockocTeio. [loHATHE MHOTOTpaHHHKA,
OMHUCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHHK WJIH TEJO
BpaIeHusI.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€ yJacTe.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Perienue 3amad Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWJIMHAPA
(mapaJuienbHO ¥ TMEPNEHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ IMEPEHOCA
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTopsl B npocTpancTse. Onepaiuu HaJ BEKTopaMu. BekTopHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMmoyronmpHas cucrema
KOOpAMHAT B mpoctpaHcTBe. KoopamHaTel BekTopa. PasiioxkeHue BeKTopa MO
6a3ucy. KoopanHaTHO-BEKTOPHBIN METOJ] IIPU PEIICHUH T€OMETPUUECKUX 3a1a4.

J{BMKEeHUS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBW)XEHUN: TapaliebHBIA TEPEHOC,
LHEHTpaJbHAasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHHUHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSILEMY POCCUHCKOW MaT€MaTHKH, LIEHHOCTHOE OTHOUIECHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTHX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUHN HAYKU U AESTENBHOCTHIO YYEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCyKJI€HUI, BOCIPUUMYUBOCTD K
MaTEMaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYECKUEe 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTh K  MaTreMaTH4ecKoMy  oOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHUN IS pelieHus 3agad B 00JiacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHU U OOIIIECTBEHHOM MPAKTUKK, TOHUMAaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUIS pa3BUTHUSI LIMBUWJIN3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKW U MaTEMaTHYECKOM
KYJIbTYpPOU Kak Cpe/ICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBU:

BBISIBJIATH M XapPaKTEPU30BaTh CYLICCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
onpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBaHMsI /71 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(OpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH THUMOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00beKTa, sIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh O0OOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nnpopmanueii:

BBISBJIATH JeUUIUTH MHPOPMALMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NIUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIINIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIATh €€ B pazIu4HbIX (popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B XOJI€ OOCYXXJIEHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIAThL CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (dopme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAaThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeliCTBUSA
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  IIO3HABATENbHOM  pedieKCMH  KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

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

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAas 1eATEILHOCTD:

MOHUMAaTh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/IBI pabOT, I0rOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaThH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNOBBIX (opMax palboThl (00CykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT MO KpUTEPHUsM, COHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCyKICHUM;

e TPUMEHSATh AKCHOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a/1ay;

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

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITHUSIMU, CBA3AaHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAHHUKOB (Tpu3Ma,
nupamMuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KiacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIS
KJIaCCU(UKALUY;

e CBOOOAHO ONEPUPOBATH IOHATUSAMHU, CBSA3AHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHKE (PUTYP HA INIOCKOCTb, BBIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHMsSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHUCIATH IUIOIIAAUM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOpMYT;

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

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUS HaJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pPELIEHMM MaTEeMaTUYECKUX 3aJad IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS Ha TPaAKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSTUS B
mpolecce IOMCKAa  pelieHuss MaTeMaTU4yecku  CcHOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTyalluUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C MCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOopeM, ammapara ajreOpbl, peliarb MpPaKTUYECKUe 3aJayd,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUUMH;

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

K koniy 11 kiacca oGyyaronuiicss Hay4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHMUYECKOW U CEepUuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

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

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(PUIIMPOBATH B3aUMHOE PaCIOokKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BpPAILICHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (PopMyT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBS3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIlICHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TUIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOIO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4d Ha BBIUUCICHHUE YTIIOB MEXKY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSIHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAIlEHUS: CEUCHUS IUIMHJIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHUIO Y TIPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCITOJIB30BaTh METOJbl IOCTPOEHUS CEUEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKIE YTBEPKICHUS;

MPUMEHATh TeOMETpUUYecKkre (aKThl JJI PEIICHHUS CTEPEOMETPUUICCKUX
3a7a4, MPEANOJarallMXx HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBHUSA
PUMEHEHUS 33JIaHbl B IBHON M HESIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUH W
HaXOXKJEHUE TEOMETPUICCKUX BEIIMUNH;

MPUMEHSATh MPOTPAMMHEBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHbBIC 3HAHUS HA MPAKTHUKE: CPABHUBATh, aHATTM3UPOBATH
U OLICHWBATh peajbHbIC CHUTYallMd, MPUMEHATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHIECKU
chopMyIHPOBaHHON MPOOJIEMBI, MOACIUPOBATh pealIbHbIC CUTyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIN C UCTIOJIB30BAHHEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/layd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUICCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTuuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsl
b K
1 BBenenue B crepeoMeTpuro 23 2 2 nommorexa [0
https://m.edsoo.ru/aecc77cd
) B3anmHoe pacnionoxeHue npsMbIx B 6 | | Bbu6moteka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g | | bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/93ad36b3
4 [lepnieHAUKYIAPHOCTD NPSIMBIX U 75 ’ ’ bubnuoreka [IOK
IJIOCKOCTEMN B MPOCTPAHCTBE https://m.edsoo.ru/b19f6asSd
bu6nmorexa LIOK
5 Y 16 1 1
FIbL I PACCTOAHAA https://m.edsoo.ru/2935a9a0
bu6nunorexa LIOK
6 M 7 1 2
HOTOTPATHIIN https://m.edsoo.ru/2d24e873
bu6nunorexa LIOK
7 B 12 1 1
CKTOPEL B NPOCTpaHCTEe https://m.edsoo.ru/1c209e37
g IToBTOpenue, 0000IIeHNE U cCUCTeMaTH3alHs 5 | | bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/6cdbecef
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 10 11




11 KJIACC

Koau4vecTBO 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3iesioB H TEM mudpoBbIe
Ne i/ P Konrpoubnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bceero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcbl
bubmuorexa [JOK
1 A 15 1 2
HATTUTHHACCKA TEOMETPHA https://m.edsoo.ru/239c8cb4
) [ToBTOpenue, 0600IICHNE 1 15 | | bubmmoreka [IOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/1¢209e37
3 OO0BEM MHOTOTpaHHUKA 17 1 2 bubmorexa LHOK
https://m.edsoo.ru/28a6573c¢
bu6mmoreka [IOK
4 T 24 2 2
¢/1a BpatcHus https://m.edsoo.ru/188{6216
5 [Inomany noBepxHOCTH U OOBEMBI 9 | 1 bubnnorexa [HOK
KPYTJIBIX TEII https://m.edsoo.ru/37d84157
6 i a— 5 | ) bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9
7 [ToBTOpenue, 0600IIEHNE U 17 5 | bu6mmoreka [JOK
CHCTEMaTH3aINsI 3HaHUH https://m.edsoo.ru/56765¢8b
OBIIEE KOJIMYECTBO YACOB I10
- 102 10 11

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacoB DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapnbie  Ipaxruieckue fllsyqennﬂ :)Iﬁlil)aI;OBaTeJILHbIe
padoThI padoTbl pecypen
OcHOBHBIE TIpaBUIIa U300PAKEHHS
| Ha PUCYHKE IUIOCKOCTH, 1 0 0 bubnnorexa [JOK
napaieIbHbIX MPSAMBIX (OTPE3KOB), https://m.edsoo.ru/aecc77cd
CepeMHbI OTPE3Ka
[ToHATHS cTepeomeTpun: TOUKA,
psiMasi, II0CKOCTb, IIPOCTPAHCTBO.
) OcHoBHbIE TpaBUiia H300paKEeHUs 1 0 0 bubnuorexa [JOK
Ha PUCYHKE IIJIOCKOCTH, https://m.edsoo.ru/aecc77cd
napajieNIbHBIX MPSAMBIX (OTPE3KOB),
CEepEeIMHBI OTPE3KA
[TonsTud: nepecekaromumecs
3 IJIOCKOCTH, MIEPECEKAOLINECS 1 0 0 bubnuotexa [JOK
npsiMas U IIOCKOCTb; https://m.edsoo.ru/2d8a9¢99
MOJIyTIPOCTPAHCTBO
[TonsTud: nepecekaromumecs
IIJIOCKOCTH, IEPECEKArIUeECs
npsiMasi ¥ IMJI0CKOCTb;
4 MIOJIYIIPOCTPAHCTBO | 0 0 bubnnoreka [JOK

MHororpaHHuKH, H300pakeHNE
MPOCTEUIINX TPOCTPAHCTBEHHBIX
¢buryp, HECYIIECTBYIOIIHNX
00BEKTOB

https://m.edsoo.ru/2d8a9¢99




Bxonnas konTposbHas paboTa

MHororpanHuKH, H300paKeHne
HPOCTEHIINX MPOCTPAHCTBEHHBIX

bubmuorexa [JOK

6 buryp, HECyIIECTBYIOIINX https://m.edsoo.ru/a63959%d
00BEKTOB
7 AKCHOMBI CTEPEOMETPUHN U TIEPBHIE bubmumorexa [IOK
CJIEZICTBUS U3 HUX https://m.edsoo.ru/OccSc4fe
2 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE bubnnoreka [HOK
CJIEJICTBUS U3 HUX. https://m.edsoo.ru/OccSc4fe
CniocoObl 3a1aHUS IPSIMBIX U
9 IJIOCKOCTEH B IPOCTPAHCTBE. bubnnoreka [JOK
O603HaueHus TPSIMBIX U https://m.edsoo.ru/239c8cb4
IJIOCKOCTEMN
N3o0paxeHne ce4eHnii MupamMuibl,
Ky0a U IPU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3o6paxenue
10 Hef)eceqegnxpnonyquIi{Hx bubmorexa HOK
N https://m.edsoo.ru/3d8ffd32
mockocrell. PackpammvBanue
MOCTPOEHHBIX CEUEHUN Pa3HbIMU
[IBETaMHU
N3o0paxeHne ce4eHni MUpamMuibl,
Ky0a U MPU3MBbI, KOTOPBIE TPOXOISAT
yepes ux péopa. Mzobpaxenue
11 nef)eceqegnﬂpnonyqei{mx bubmorexa HOK
N https://m.edsoo.ru/3d8ffd32
mockocrell. PackpammvBanue
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU
LBETaMHU
2 N3006paxeHne cedeHnit mupamMuibl, bubnuorexa [IOK

Ky0a U MpU3Mbl, KOTOpPBIE TPOXOIAT

https://m.edsoo.ru/3d8ffd32




yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoJIyYeHHBIX
mockocrei. PackpammyBanue
MOCTPOCHHBIX CEUYCHHUI Pa3HBIMH
[[BETaMHU

N3o0pakeHne CeUeHU MUPaMU/IbI,
Ky0a U MPU3MBbI, KOTOPBIC TPOXOISAT
yepes ux péopa. M3obpaxenue

bubmuorexa [JOK
13 HepeceyeHMs! MOTYyYEHHbBIX
. https://m.edsoo.ru/258fc245
mockocrel. PackpammuBanue
MIOCTPOEHHBIX CEYEHUN Pa3HbIMU
LBETaMHU

14 Merton cnenoB 1Sl TOCTPOEHUS bubnnoreka [JOK
CEUYECHUU https://m.edsoo.ru/4a28dc02
Meroa cinenoB A OCTPOEHUS

. . . bubmuorexa [JOK
15 ceyenuii. CBoOlCTBa nepeceyeHui
. https://m.edsoo.ru/4a28dc02
MPSIMBIX U TIJIOCKOCTEH
Meron cnenoB A MOCTPOEHUS
16 ceyenuii. CBolicTBa 1e é)cequI/Iﬁ bubmmorexa [OK
' vp https://m.edsoo.ru/1d434d0f
MPSIMBIX U MJIOCKOCTEHN
IToctpoeHue ceuenuii B nupamu/e,

17 KyOe 1o TpéM ToukaM Ha pEOpax. bubnnoreka [JOK
Coztanue BBIHOCHBIX UEPTEkKEN U https://m.edsoo.ru/1d434d0f
3alUCh 1IaroB MOCTPOEHUS
[TocTpoeHune ceueHunii B mupamue,

13 KyOe 1o TpéM TouKaM Ha pedpax. bubnnoreka [JOK

CO3,Z[aHI/Ie BBIHOCHBIX qepTexceﬁ u
3aI1Ch IaroB MOCTPOCHU A

https://m.edsoo.ru/ec26fe5d




19

20

21

22

23

[TocTpoeHue ceueHunii B mupamue,
KyOe 1o Tpém ToukaM Ha pEOpax.
CoztaHue BIHOCHBIX UepTekel U
3aIMCh MIAr0B MOCTPOCHUS

ITocTpoeHue ceueHunii B mupamue,
KyOe 1o TpéM Toukam Ha pEéOpax.
CoztaHue BBIHOCHBIX UepTekel U
3aIMCh IAr0B MOCTPOCHUS

[ToBTOpEHME MIAHUMETPUU:
Teopema 0 IpONOPIUOHATEHBIX
otpeskax. [lomoOue TpeyroibHUKOB

[IoBTOpEHME TUIAHUMETPUN:
Teopema Menenas. PacueTs! B
CEYEHMSX Ha BBIHOCHBIX YEPTEXKAX.
Hcropust pa3BUTHA IJITAHUMETPUU U
CTEpPEOMETpUU

KontponbHas padota "AKCHOMBI
P p
crepeomerpun. Ceuenus"

bu6mmoreka [IOK
https://m.edsoo.ru/ec26fe5d

bu6mmoreka [IOK
https://m.edsoo.ru/ec26fe5d

bubmuorexa [JOK
https://m.edsoo.ru/9a0a9%e56

bu6mmoreka [IOK
https://m.edsoo.ru/9a0a9%e56

24

B3anmHOE pacnosioxkeHue NpsMbIX
B IipocTpaHcTBe. CKpenyBaomuecs
npsmele. [Ipusnaku
CKPEIIHBAIOIINXCS MPSAMBIX.
[TapannenpHble IpsIMBIE B
IIPOCTPAHCTBE

bu6mmoreka [IOK
https://m.edsoo.ru/1a2520f6

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOI
napajjIeJIbHOM TaHHOHU IIPSIMOH,
IIPOXOMSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKALLEH Ha

bu6mmorexa [IOK
https://m.edsoo.ru/93ad36b3




JlaHHOU npsimoit. JlemMma o
MePECCUCHHUH MapauIeIbHBIX
MPSIMBIX [IJIOCKOCTBIO

[TapamienbHOCTh TPEX MPSIMBIX.
Teopema o Tpéx mapanienbHbIX

bu6mmoreka [IOK

26
npsMeix. Teopema o https://m.edsoo.ru/93ad36b3
CKPEILIUBAIOIINXCS MPSAMBIX
[TapannenbHOE NPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA
bubmuorexa [JOK
27 NapajyieIbHOT0 IPOESKTUPOBAHUS.
https://m.edsoo.ru/ee1d19b9
H3o6paxenue pa3HbIX GUryp B
HapaJuIeIbHON MPOEKIINH
I{enTpasnbHas Mpoekuusa. Yroi ¢
bu6mmoreka [IOK
28 COHAIIPaBJICHHBIMU CTOPOHAMHU.
https://m.edsoo.ru/ee1d19b9
VYron Mexay npsMbIMu
3aauM Ha JOKa3aTesIbCTBO U
29 HCCIIEIOBAHNE, CBI3aHHbIC C bu6mmoreka [IOK
pacIoIOKEHUEM IIPSIMBIX B https://m.edsoo.ru/9f4071b9
MIPOCTPAHCTBE
[TonATHS: mapamieNnbHOCTh NPSIMON
Y TTOCKOCTH B TPOCTPAHCTBE.
30 IIpu3Hak napajunenbHOCTH MPSIMON bubnnoreka [JOK
U iockoct. CBOMCTBA https://m.edso0o.ru/9f4071b9
napajie’IbHOCTH NPSIMOU U
MJIOCKOCTH
I'eomeTpuyeckue 3a1aun Ha
bu6mmorexa [IOK
31 BBIYHCIICHHE U JI0KA3aTeNIbCTBO,

CBA3aHHBIC C TTApaJIJICJIBHOCTBIO

https://m.edsoo.ru/fe733862




32

33

34

HPSMBIX M IIJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceuenus,
MPOXOJISIIETO Yepe3 TaHHYI0
NPSIMYIO Ha YepTexe U
MapajuieIbHOTO JPYTrOn MPSIMO.
Pacuér orHOIIEHUI

[TapannenpHas MPOEKITUs,
MIPUMEHEHHUE TSl TOCTPOCHHS
cedeHui KyOa U nmapajuieNenumnena.
CaolicTBa napauienenuneaa u
MIPU3MBI

KoHTpoinbHast pabota 1o Teme

«ITapaniaenbHOCTb NMPSMBIX U
IJIOCKOCTEH)

bu6mmoreka [IOK
https://m.edsoo.ru/fe733862

bubmuorexa [JOK
https://m.edsoo.ru/2935a9a0

35

36

37

[TapaienbHbIE TUIOCKOCTH.
[Ipu3Haky nmapajuieIbHOCTH IBYX
mrockocrent Teopema o
NapauIeIbHOCTH U €IMHCTBEHHOCTH
IIJIOCKOCTH, IPOXOAAIIECH uepes
TOYKY, HE IPUHAJIEKALLYIO TaHHOU
IIJIOCKOCTH U CJIEICTBUS U3 HEE

CBoiicTBa napayyienbHbIX
MJIOCKOCTEH: O MapaieTbHOCTH
MPSIMBIX [IEPECEUCHUS TIPU
MEPECEUCHHH JIBYX MapalIeIbHbIX
MJIOCKOCTEN TpeThen

CaoiicTBa mapanienbHbIX
IUIOCKOCTEH: 00 0Tpe3kax

bu6mmoreka [IOK
https://m.edsoo.ru/2e18f255

bubmuoreka [JOK
https://m.edsoo.ru/2e18f255

bu6mmoreka [IOK
https://m.edsoo.ru/2e18f255




NapauIeIbHBIX IPSIMBIX,
3aKJIFOYEHHBIX MEXKITY
NapaJuIeIbHBIMU IUIOCKOCTSAMH; O
IIEPECCUCHUH NPSIMOU € JBYMS
NapaJuIeIbHBIMU IUNIOCKOCTSMHU

18 [ToBTopenue: Teopema Iludaropa Ha bubnnoreka [HOK
IUIOCKOCTH https://m.edsoo.ru/e504d656
39 [ToBTOpEHME: TPUTOHOMETPUS bubnmoreka [JOK
NPSIMOYTOJIBHOI'O TPEYTOJIbHUKA https://m.edsoo.ru/e504d656
40 CaolicTBa Ky0a U IPSIMOYTOJIBHOTO bubnnoreka [JOK
napajelienuneaa https://m.edsoo.ru/4a28dc02
Boruncnenue yiMH 0Tpe3KoB B KyOe
bubmuorexa [JOK
41 U IIPSIMOYTOJIBHOM
https://m.edsoo.ru/4a28dc02
napajuieenunene
[TepnieH UKy ISIPHOCTD NIPSAMON U
4 iockocTH. [Ipu3Hak bubnuoreka [IOK
NEPIEHAUKYISAPHOCTU MIPAMOMN U https://m.edsoo.ru/1d434d0f
IJIOCKOCTH
IlepneHAUKyYISAPHOCTD NPAMON U
43 niockocty. [Ipusnak bubnnoreka [JOK
NEPHEHAUKYISAPHOCTU IIPIMOMN U https://m.edsoo.ru/1d434d0f
IJIOCKOCTH
Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSIMOH,
. bubnuorexa [JOK
44 MPOXOIALLEH Yepe3 TOUKY

IIPOCTPAHCTBA U
NEPIEHIUKYISIPHON K INIOCKOCTH

https://m.edsoo.ru/ec26fe5d




KonTponbhas pabota no teme

bu6mmoreka [IOK

45 «llepneniux ocC oM
PHSHIHKYIAPHOCTE HPAMOM # https://m.edsoo.ru/ec26feSd
MIJIOCKOCTH
[1nockocTH U neprneHIuKyJIspHbIE
46 MM MPSIMbIE B MHOT'OTPaHHUKAX bubnnoreka [HOK
[ImockocT ¥ mEepHEHIUKYJISIPHBIE https://m.edsoo.ru/9a0a9%e56
UM TPSIMbIE B MHOTOI'PaHHHUKAX
[lepnenauKyIsp U HAKIOHHASA.
PHEHAMIYIAP bu6mmoreka [IOK
47 ITocTpoeHue neprneHaAuKyIsApa us3
https://m.edsoo.ru/9a0a9%e56
TOYKHU Ha MPSAMYIO
[leprienauKymsip ¥ HAKJIOHHASL.
48 HOET OeHI/Iz Hep MEHIUKYJIsIpa U3 bubmorexa LHOK
P p JHIYIIAD https://m.edsoo.ru/b19f6a5d
TOYKHU Ha MPSAMYIO
49 Teopema 0 TpEX nepneHaUKYJISIpax bubnunoreka [JOK
(mpsimast 1 oOpartHas) https://m.edsoo.ru/b19f6a5d
50 Teopema o Tpéx NepneHAUKYIApaAx bubnuoreka [IOK
(mpsimast u oOpaTHast) https://m.edsoo.ru/0ac11c95
51 Yron Mmexay CKpeuBaromuMUCs bubnuotexa [JOK
NPSIMBIMHA https://m.edsoo.ru/0ac11c95
[Touck neprneHIuKyIIPHBIX MPSMBIX
52 C TIOMO I)I:O He)I ne}fll I/Ilz( ISt HI:)IX bubmmorexa [TOK
B . p JHKYIIAD https://m.edsoo.ru/ba545966
IJIOCKOCTEH
bu6mmoreka [JOK
53 OpTOrosanbHOE MPOEKTUPOBAHUE
https://m.edsoo.ru/ba545966
[Toctpoenue ceuenunit kyoa,
54 MPU3MBI, TPABUIIHOM MUPaMUJIBI C bubmuoreka [IOK

MTOMOUIBIO OPTOTOHAIBHOMN
MPOEKIIUHU

https://m.edsoo.ru/f85bfc46




[TocTpoenue ceuenuit kyoa,
IIPU3MBI, IPABUJIBHOM NMUPaMUJIBI C
IIOMOILBI0 OPTOTOHAIBHOU

bu6mmoreka [IOK

55 npoekuu CUMMETPHUS B
POCKI P hitps://m.edsoo.ru/f85bfc46
MPOCTPAHCTBE OTHOCUTEIIBHO
mII0cKOoCTH. [InockocT cummeTpuit
B MHOT'OTpaHHUKAaX
KontponbHast pabora o Teme
56 «Teopema o Tpex bubnnorexa LIOK
p p https://m.edsoo.ru/79165d15
MEPIICHIUKYIIIPAX)
[Ipu3Hak neprneHauKyIIpHOCTH
57 I pﬂMoﬁ u HJI;)OCKOCTI/IyKaII() CJIELICTBUE bubnnorexa [IOK
p a https://m.eds0o.ru/79165d15
CUMMETPUHU
[IpaBUIBLHBIE MHOTOTPAHHUKH.
. . bubmuorexa [JOK
58 Pacuét paccTosiHUi OT TOYKH J10
https://m.edsoo.ru/635¢5087
ILIOCKOCTH
[IpaBuiIbHBIE MHOTOTPAHHUKH.
59 Pacuér paccTosHUil OT TOUKH 10 bubmmorera [TOK
p a https://m.eds00.ru/635¢5087
IIIIOCKOCTH
CnocoOsbl 0nycTUTh
60 NEePHEHAUKYIISIPBI: CHMMETPUS, bubnnoreka [JOK
CIBUT TOYKH I10 NTapaJlIeIbHON https://m.edsoo.ru/bd3745f8
IpsAMOit
61 CnBur 1Mo HemapaJIeTbHON MPSIMOH, bubnmoreka [JOK
W3MEHEHHUE PACCTOSHUM https://m.edsoo.ru/bd3745f8
KonTtponpHas padora "B3aumnoe
bubmuorexa [JOK
62 pacnoioKEHUE NPSIMBIX U

MJIOCKOCTEH B MpocTpaHCcTBe"

https://m.edsoo.ru/7d18834b




[ToBTOpEHME: Yyroa MEeXIY
MPSIMBIMU Ha TUIOCKOCTH,

bu6mmoreka [IOK

63
TPUTOHOMETPHSL B IIPOU3BOJIBHOM https://m.edsoo.ru/7d18834b
TPEyTroJIbHUKE, TEOPEMA KOCUHYCOB
IToBTOpEHME: YOI MEK,
P Y Y bu6mmoreka [IOK
64 CKPEIUBAOIIUMUCS MTPSIMBIMH B
https://m.edsoo.ru/33c477d3
MIPOCTPAHCTBE
['eomeTpuyeckue MeTo bl
bu6mmoreka [IOK
65 BBIYMCIICHHUS YTIJ1a MEXKIY IPAMBIMU
https://m.edsoo.ru/33c477d3
B MHOTOTpaHHUKaX
66 JIByrpannsiii yros. CBOHCTBO bubnnorexa [HOK
JIMHENHBIX YIJIOB JBYTPAHHOIO yTria https://m.edsoo.ru/66fefadd
ITeprieHTUKYIISIPHBIC TIITOCKOCTH.
67 CBI(:fICTBa BZ&I/H\I/)IHO bubmorexa LIOK
. https://m.edsoo.ru/a5b7b8e3
MEPIECHINKYISPHBIX INIOCKOCTEMN
IIpr3Hak nepneHIuKyJIsIpHOCTH
IJIOCKOCTEN; TeopemMa O MpsIMOM
68 MepeCceUeHM IBYX IIOCKOCTEH bubmorexa [TOK
P By . https://m.edsoo.ru/dbee22bc
MEPIECHINKYISPHBIX TPEThEH
IUIOCKOCTH
ITpssMOyTONBHBIN MapaieaenuIieI;
69 K p6' I/I3}IIVIG CHUS CB(FITICTBa bubmorexa [TOK
o> P ’ https://m.edsoo.ru/dbee22bc
MPSMOYTOJIBHOTO TTapajuiesienuIe1a
Teopema 0 AuaroHanu
70 NPSMOYTOJLHOTO Mapauie/IeuIieia bubmorexa HOK
P Y . P https://m.edsoo.ru/6b61b2b4
U CJIICJCTBHE U3 Heé
71 CrepeomMeTpuuecKue 1 MPUKIIATHBIC bubnuorexa [JOK

3aJa4u, CBA3aHHBIC CO B3aMMHBIM

https://m.edsoo.ru/6b61b2b4




PacCIoIOKECHUEM IIPAMBIX U

IJIOCKOCTH
[ToBTOpEHME: CKpEIMBAIOLINECS
bubmuoreka [JOK
72 NpsIMbI€, MApAIJIEIbHbBIC IITIOCKOCTH
https://m.edsoo.ru/5fa0b3ce
B CTAHJAPTHBIX MHOTOI'PaHHHUKAX
[Tapa mapayenbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS MPSIMBIX
P P ’ Bbubnoreka LIOK
73 PacCTOSIHUE MEXITY
https://m.edsoo.ru/5fa0b3ce
CKPELIMBAIOIINMUCS IPSIMBIMU B
MIPOCTBIX CUTYaLUSIX
Paccrostaue oT TOUKH 1O
. bubnuorexa [JOK
74 IJIOCKOCTH, PAaCCTOSIHUE OT MPSIMOK
https://m.edsoo.ru/c7c777ed
JI0 TJIOCKOCTHU
Brruucnenue paccTosHAN MEXIY
75 CKPEIIMBAIOUIUMHUCS TPSMBIMH C bubnuorexa [JOK
ITOMOIIBIO NIEPIEHINKYJIIPHON https://m.edsoo.ru/ec3e2da3
IJIOCKOCTH
TpéxrpanHslil yroj, HEPaBeHCTBA
76 JUIsl TPEXTPaHHBIX yrioB. Teopema bubnuoreka [IOK
[Tudaropa, TeopeMbl KOCUHYCOB U https://m.edsoo.ru/ec3e2da3
CHUHYCOB JUJIsl TPEXTPAHHOTIO yIJIa
OeMeHThI cheprudecKoi
77 TE€OMETPUHN: Teoe3ndecKie TUHUH bubmorexa LOK
pHH: https://m.edsoo.ru/ed9e2a8e
Ha 3emiie
73 KontponbHas padora "Yrisl u bubnnoreka [JOK
paccrosiHus" https://m.edsoo.ru/ed9e2a8e
79 CuctemaTtuzanus 3HaHUN bubnuorexa [JOK

"MHOrOrpaHHHMK M €ro 3JIeMEHTHI"

https://m.edsoo.ru/ba75dc57




20 [Tupamuga. Buasl nupamui. bubmuorexa [JOK
[IpaBunbHas nupamMuia https://m.edsoo.ru/ba75dc57
81 ITpusma. [Ipsimast u HaKIOHHAS bubnmoreka [JOK
npu3Mel. [IpaBunibHas npusma https://m.edsoo.ru/e4972cdc
ITpssmoit mapanaenenunes,
82 1| pHMO FOJIEHBIﬁ rapasuiesenuIie bubmmorexa [IOK
PAMOY P & https://m.edsoo.ru/52188a7d
Ky0
23 BrinmyKkiible MHOTOIpaHHUKHU. bubnuoreka [IOK
Teopema Ditnepa https://m.edsoo.ru/52188a7d
Brinmykiible MHOTOIpaHHUKHU.
. bubnuorexa [JOK
84 Teopema Ditnepa. IIpaBuibHbIe U
https://m.edsoo0.ru/9f246736
MOJIYIIPAaBUIIbHBIE MHOTOTPAHHUKHU
85 KontponsHas pabora bubmmoreka [IOK
"MHuororpaHHuku" https://m.edsoo.ru/9t246736
26 [TonsaTue BeKTOpa HA MIOCKOCTH U B bubnnoreka [JOK
[IPOCTPAHCTBE https://m.edsoo.ru/5b971ef3
bu6mmoreka [JOK
87 C
YNMd BEKTOpoB https://m.edsoo.ru/2d24e873
bu6mmoreka [JOK
88 P
a3HOCTDL BEKTOPOB https://m.edsoo.ru/b4ad63ad
bu6mmoreka [IOK
89 IT
PaBHIIo Tlapajiieiieriicia https://m.edsoo.ru/b4ad63ad
90 YMHOXEHHE BEKTOpa Ha YHCIIO bubmorexa HOK
https://m.edsoo.ru/8a7be683
Paznosxenue BekTopa mo 6a3ucy
.. bubnuotexa [JOK
91 TPEX BEKTOPOB, HE JIEKAIINX B

OJHOW IIJIOCKOCTH

https://m.edsoo.ru/8a7be683




bu6mmoreka [JOK

2 1 0
? CranipHoe npon3BeeHHe 0 https://m.edsoo.ru/074c8865
93 Breruncnenue yriia Mexuay | 0 0 bubnnoreka [HOK
BEKTOpPaMU B IIPOCTPAHCTBE https://m.edsoo.ru/a0fddSbf
bu6mmoreka [IOK
4 II i 1 0
? POCTCHIIHE SalatH ¢ BEKTOpaMH 0 https://m.edsoo.ru/b9e777d9
bu6mmoreka [IOK
IT i 1 0
95 pocTeifine 3a1a4u ¢ BEKTOpaMu 0 https://m.edsoo.ru/b9e777d9
bu6mmoreka [IOK
96 II i 1 0 0
POCTCHIIME 3a1atH € BEKTOpaMHU https://m.edsoo.ru/6cdbecef
97 [Ipocreitmue 3aga4n ¢ BEKTOpPAMHU | 0 1 bubnuorexa [IOK
IIpocreiime 3a1a4n ¢ BEKTOpaMHU https://m.edsoo.ru/6¢cdbecef
08 KoHTponbHas paboTta no Teme | | 0 bu6mmoreka [JOK
«BeKkTOpbI» https://m.edsoo.ru/37d84157
99 O06o0011eHre U cucTeMaTu3alus | 0 0 bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/5603e30b
100 O06o011eHne U cucTeMaTHu3alus | 0 0 bubmmoreka [JOK
3HAaHUU https://m.edsoo.ru/a95t5¢04
101 O06o01eHre U cucTeMaTu3aIus | 0 0 bubnnoreka [JOK
3HAHUH https://m.edsoo.ru/7ad0020b
102 Wrorosas koHTposibHasA paboTa 1 1 0 bubmmorexa [TOK
https://m.edsoo.ru/235171b3
OBIIEE KOJIMYECTBO YACOB I10
i 102 10 11

I[MTPOT'PAMME




11 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne ara nu(ppoBbIe
Tema ypoka Konrpoabnbsie IIpakTHyeckue A op
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypcsl
[ToBTOpenue tems! "KoopauHats!

1 BEKTOpA Ha INIOCKOCTH U B 1 0 0 https://m.edsoo.ru/098bedad
npocTpaHcTBe"

) [ToBTOpenue tems! "CkansipHoe 1 0 0 bubnuoreka [IOK
MIPOU3BE/ICHUE BEKTOPOB" https://m.edsoo.ru/f7792ba9
[ToBTOpeHue Tembl "Breruucienue

bubmuorexa [JOK
3 yrIjla MeXIy BEKTOpPAMH B 1 0 0
" https://m.edsoo.ru/b9146bcO
MIPOCTPAHCTBE
[ToBTOpenue Temsl "YpaBHEHUE
4 IPSAMOM, POXOIAIIEH Yepes3 1BE 1 0 0 bubmorexa [JOK
p " POXOAI pes A https://m.eds00.ru/56765e8b
TOYKH

5 Bxonnas koHTposbHas paboTa 1 1 0

6 YpaBHEHHE IITIOCKOCTH, HOPMAaJb, 1 0 0 bubnnoreka [JOK
ypaBHEHHE INIOCKOCTH B OTPE3KaxX https://m.edsoo.ru/1780basd
YpaBHEHHE MIIOCKOCTH, HOpMaJlb,

7 ABHEHUE INIOCKOCTH B OTpE3Kax 1 0 0 bubmorexa [JOK
YP p https://m.edsoo.ru/078cd 184
BekropHoe npousseneHue

8 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1 0 0 bubnnoreka [JOK
IIPOrpaMMHUPOBAHUE https://m.edsoo.ru/7491efe0

9 JIunHeiliHble HEPABEHCTBA, JINHEHHOE | 0 0 bubnuoreka [IOK

IpOrpaMMHUPOBaHKE

https://m.edsoo.ru/4dffda97




AHanuTHyecKue MCETOAbI pacqéTa

bu6mmoreka [IOK

10 TJ1a MEXy TIPSIMBIMU B
4 Ay 1P https://m.edsoo.ru/74b2ad91
MHOTOIPaHHHUKAX
AHanUTHYECKHUE METO/IbI pacuéra
bu6mmoreka [IOK
11 yIjia MeXAy MIOCKOCTSIMU B
https://m.edsoo.ru/098bedad
MHOTOTpaHHHKaX
12 ®opmyJsia pacCTOSHUSL OT TOUKH J10 bubmumorexa [IOK
IUIOCKOCTH B KOOpJAUHATAX https://m.edsoo.ru/28a6573¢
13 Haxoxnenue paccTositHuM OT TOYKU bubnnoreka [JOK
10 TIJIOCKOCTH B KyOe https://m.edsoo.ru/482d3f51
Haxoxzaenue paccTosHui OT TOYKU
. bubmuorexa [JOK
14 JI0 TNIOCKOCTHU B MPABUIIbHOM
https://m.edsoo.ru/1e053890
nupamMuIe
15 KonTponbnas pabota bubnuorexa [JOK
"AHanuTuyeckas reomeTpus"” https://m.edsoo.ru/79853608
16 CeueHust MHOTOTPAHHUKOB: bubnnoreka [JOK
CTaHJapTHBIE MHOIOIPaHHUKU https://m.edsoo.ru/2faadc3f
17 CeueHust MHOTOTPAHHUKOB: METO/T bubnnoreka [JOK
CJIEOB https://m.edsoo0.ru/79¢10312
CeueHust MHOTOTPAHHUKOB:
18 CTaHJIapTHBIE INIOCKOCTH bubmmorexa [OK
s1ap ’ . https://m.edsoo.ru/f47dfefd
MepeCceUyeHMs IPSIMBIX U TIOCKOCTEN
19 [TapamienbHbIe IPsIMBIE U bubnnorexka [JOK
IUIOCKOCTH: MapaJUIEIIbHBIE CEUYCHU https://m.edsoo.ru/235171b3
20 [TapannenbHble npsiMble U bubmuoreka [IOK

TJIOCKOCTH: Pac4y€T OTHOLICHHI

https://m.edsoo.ru/7ad0020b




[TapamnenbHble IpsIMbIE U

21 TJIOCKOCTH: YTJIbI MEX bubmorexa HOK
$Y Y https://m.edsoo.ru/a95f5¢04
CKPELIUBAIOIIMMUCS TPSIMBIMU
[leprieHAMKYAPHBIE TIPSMbBIE U
IJIOCKOCTH: CTAHJIaPTHBIE TTaphl
. bu6mmoreka [IOK
22 MEePIECHANKYISIPHBIX IIOCKOCTEN 1
https://m.edsoo.ru/37d84157
MPSIMBIX, CHMMETPUU
MHOTOIPAHHUKOB
[leprieHAMKYIApHBIE TIPSMBIC U
P y2Ip P bubmuorexa [JOK
23 MJIOCKOCTH: TEOpeMa O Tpex
https://m.edsoo.ru/6¢cdbecef
NEepPHEHANKYISIPAX
[lepnienguKyIspHBIC IPSIMbBIC U
P y21p P bu6mmoreka [IOK
24 MJIOCKOCTH: BBIYMCIICHUS IJTUH B
https://m.edsoo.ru/b9e777d9
MHOTOTpaHHHUKAaX
[ToBTOpenue: miomanu
25 MHOTOYTOJBHUKOB, (POPMYJIBI JJIS bubmmorexa LHOK
y . » DOPMY. https://m.edsoo.ru/a0fdd5bf
TJI0MIAJIEH, COOOpaXKeHUsI IO 100Ut
IToBTOpEHMeE: MIomaAn
26 MHOFOpl“OJ'II)HI/IKOB bopMyIbl ISt Bubmmorexa LOK
yro > POPMYIIBL A https://m.eds00.ru/074c8865
TJI0IIA e, COOOpaXKeHUsI IO 100Ut
[ToBTOpEHME: TIIOIIAAN
27 MHOFOpFOJ'ILHI/IKOB bopMyIbl ISt bubmorexa HOK
y . » DOPMY https://m.edsoo.ru/8a7be683
TJI0IIAJIEH, COOOpaXKeHUsI IO 100Ut
IInomanu ceueHuit
)3 MHOT'OI'PAaHHUKOB: IIJIOIIAU bubnnoreka [JOK

MOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKEHUS MOT00MS

https://m.edsoo.ru/8a7be683




IImomaau ceuenunit
MHOTOIPAaHHUKOB: ILJIOIIA N

bu6mmoreka [IOK

29
MTOBEPXHOCTEM, pa3pe3aHns Ha https://m.edsoo.ru/b4ad63ad
4acTH, COOOpaXKeHUS MOJ00uS
Kontponbnas padora "[loBTopenue:
30 MHOTOTPAaHHUKH, CCUCHUS
MHOTOTPaHHHUKOB"
31 O0BeM Tema. O0beM bubmuoreka [JOK
NPSMOYTOJIBHOI'O Iapajjieenuiena https://m.edsoo.ru/26a03fb7
1 3amaun 00 yaABOCHUH Ky0Oa, O bubnnoreka [JOK
KBaJIpaType Ky0a; O TPUCEKITHH yTiia https://m.edsoo.ru/2d24e873
CrepeoMeTprYeCcKUe 3a/1a4H,
33 CB$I3paHHI)IeIz: 00BEMOM bubmmorexa [TOK
https://m.edsoo.ru/5b971ef3
MPSIMOYTOJILHOTO MapasuielieuIe/ia
[Tpuknagabie 3a1a41, CBSI3aHHBIE C
34 BBIYHCIICHHEM 00BhEMa bubmmorexa LOK
https://m.edsoo.ru/5b971ef3
MPSIMOYTOJIBHOTO MapasuielienuIeia
bu6mmorexa [IOK
35 O0BEM TIPSMON MPU3MBI
P P https://m.edso0.ru/9f246736
CrepeomeTpuueckue 3a1auu,
36 CBSISpaHHHeIZD BBIYUCIIEHUEM brbmorexa HOK
.. . https://m.edsoo.ru/52188a7d
00BEMOB MPSAMOI TPU3MBI
37 IIpuxnagHeie 3a1a4n, CBSI3aHHBIE C bu6mmoreka [IOK
00BEMOM TIPSIMOI TIPU3MBI https://m.edsoo.ru/52188a7d
Brraucnenue o0EMOB Te €
18 TTOMOIIIBIO OTIPEETIEHHOTO bubmuorexa [JOK

uHTerpana. O6bEM HaKJIOHHOM
MPU3MBI

https://m.edsoo.ru/e4972cdc




Brruncienue 00HEMOB TeI €

39 IMOMOILBIO OIPENEAEHHOIO bubmorexa LOK
= P H https://m.edsoo.ru/ba75dc57
uHTerpana. O0bEM nupamMusl
dopmyia 00bEMa IUPaAMUIBL.
MY P bu6mmoreka [IOK
40 OTtHomeHrue 00BEMOB TUPAMUTL C
https://m.edsoo.ru/e4972cdc
00IIUM yTJIOM
dopmyita 00bEMa MUPAMHUIEL.
pMY P bubmuoreka [JOK
41 OTtHo1IeHHE 00BEMOB TTUPAMUT C
https://m.edsoo.ru/ba75dc57
o0IINM YTIIOM
CrepeomeTrpuyeckue 3a1auu,
" . bubnuorexa [JOK
42 CBsA3aHHbBIE ¢ 00BbEMaMU HAKIIOHHON
https://m.edsoo.ru/ed9e2a8e
MIPU3MBI
43 CrepeomeTpuyeckue 3a1auu, bubnnoreka [JOK
CBSI3aHHBIE C 00BEMAMU TUPAMUJIBI https://m.edsoo.ru/c7c777ed
[IpuknagHbie 3a1a4u 110 TEME
44 "O0BEMBI TEN", CBI3aHHEIE C bubmorexa HOK
B ’ . https://m.edsoo.ru/5fa0b3ce
00BEMOM HAKIIOHHOW TIPU3MBI
IIpuknagHele 3a1a4u MO TEME
45 "O0BEMBI TEN", CBA3aHHEIE C bubmorexa HOK
B ’ https://m.edsoo.ru/6b61b2b4
00BEMOM MTHPaMHUIBI
[Ipumenenne 06bEMOB.
bu6mmorexa [IOK
46 Brraucnenue paccrosHus 10
https://m.edsoo.ru/dbee22bc
ILUIOCKOCTH
47 KonTponbhas pabota "O6beM bubmuoreka [IOK
MHOTOIpaHHHUKa" https://m.edsoo.ru/aSb7b8e3
WIMHAPUYECKast IOBEPXHOCTD,
i P P N bu6mmoreka [IOK
48 o0pa3yronre HUIHHIPIIECKON

MMOBCPXHOCTHU

https://m.edsoo.ru/6054b8cl




Humunaap. [Ipsamoit kpyroBoi

49 wimHap. [1nomans MoBepXHOCTH bubmorexa [TOK
HIDNEEAD. SUIOMAL P https:/m.eds0o.ru/1886216
HUAJIUHAPA
KoHnueckas moBepXHOCTb,
. bu6mmoreka [IOK
50 00pa3yroIme KOHUIeCKOM
https://m.edsoo.ru/c94ba09b
noBepxHocTu. Konyc
CeueHune KOHYyCa MIIOCKOCTBIO,
. bubmmoreka [JOK
51 napauieIbHOM TIOCKOCTH
https://m.edsoo.ru/897dd3b2
OCHOBaAHHSI
50 VYceuénnslit konyc. M3o0paxenue bubnnoreka [JOK
KOHYCOB U YCEUCHHBIX KOHYCOB https://m.edsoo.ru/1468bab3
53 [Tnomaas 6OKOBOM MOBEPXHOCTH U bu6mmoreka [IOK
MTOJTHOM TOBEPXHOCTU KOHYCA https://m.edsoo.ru/66fefadd
54 [Tnomaas 6OKOBOM MOBEPXHOCTH U bu6mmoreka [IOK
MIOJIHOM MTOBEPXHOCTU KOHYyCa https://m.edsoo.ru/66fefadd
CrepeomeTpryuecKue 3aa4u Ha
55 JI0Ka3aTeJIbCTBO M BEIUHCIICHHE, bu6mmoreka [IOK
IIOCTPOEHUEM CEYEHUN HUINHAPA, https://m.edsoo.ru/016e25eb
KOHyca
CrepeomeTpuyuecKue 3aa4u Ha
56 JIOKa3aTeIbCTBO U BLIUHUCIICHHE, bu6mmoreka [JOK
IIOCTPOEHUEM CEYEHUN HUINHAPA, https://m.edsoo.ru/Obde 1be8
KOHycCa
57 [Ipuknagubie 3a1a41, CBSI3aHHBIE C bubmuorexa [JOK
LUIMHAPOM https://m.eds00.ru/79165d15
53 [Ipuxnaguele 3a1a4n, CBI3aHHBIE C bu6mmorexa [IOK

OUIMHAPOM

https://m.edsoo.ru/79165d15




KonTponbhas pabota no teme

59
«lunusap 1 KOHyC»
Cdepa u map.Ilepeceuenue chepor
60 W 11apa ¢ mwiockoctbio. Kacanue bubnmoreka [JOK
mapa u cepsl IIIOCKOCThI0. By u https://m.edsoo.ru/ba545966
n300pakeHHE 1mapa
[Tepeceuenue cdepsr u mapa c
61 mockocThio. Kacanue mapa u bubnmoreka [JOK
chepsl IIIOCKOCThI0. Bua u https://m.edsoo.ru/9a0a9%e56
n300paxkeHue mapa
& Ypasaenue chepsl. [Lomans bubmmoreka [JOK
cdepsl U e€ yacten https://m.edsoo.ru/e504d656
bu6mmoreka [IOK
63 Cummetpus cdepsl U mapa
p (bep p https://m.edsoo.ru/fe733862
CrepeomeTpuuecKue 3a1a4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
. bubnuotexa [JOK
64 CBsI3aHHBIE CO CEPOH U 1IapoM,
. https://m.edsoo.ru/6¢cdbecef
MOCTPOCHUEM UX CEUCHHI
MJIOCKOCTBIO
CrepeomeTpryuecKue 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
. bubnuorexa [JOK
65 CBsI3aHHBIE CO CEPOH U 1IapoM,
. https://m.eds00.ru/074c8865
MOCTPOCHUEM UX CEUCHHI
MJIOCKOCTBIO
66 [Ipuknagubie 3a1a4u, CBSI3aHHBIE CO bubmuorexa [JOK
chepoit u mapom https://m.edsoo.ru/a0fdd5bf
[ToBTOpEHUE: OKPYKHOCTH HA
bu6nmoreka [JOK
67 TUIOCKOCTH, BBIYHCIICHUS B

OKPY>KHOCTH, CTaHAAPTHBIC MO 100U

https://m.edsoo.ru/a0fdd5bf




Paznuunnie KOM6I/IHaHI/II/I TCI

bu6mmoreka [IOK

68
BpaLlleHNUs] © MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5

69 3agaum o teme "Tena u bubmuorexa [JOK
MOBEPXHOCTHU BpalieHus" https://m.edsoo.ru/0b136158

70 3agaum o Teme "Tena u bubmuorexa [JOK
IIOBEPXHOCTHU BpaleHus" https://m.edsoo.ru/0b136158

71 KoHntpoinbnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

7 O6bém nunuaapa. Teopema 06 bubnuorexa [JOK
00BbEME MPSAMOTO UITUHIPA https://m.edsoo.ru/5513d87b
Brraucnenue o06EMOB TeI ¢

73 MTOMOIIIBIO OTPEETIEHHOTO bubmorexa LHOK

B P H https://m.edsoo.ru/b4ad63ad
uHTerpana. O0bEM KoHyca

74 [Tmomaan 60KOBOM M ITOJIHOM bubmuoreka [JOK
[MOBEPXHOCTU KOHYCA https://m.edsoo.ru/bd3745f8
CrepeomeTrpuyueckue 3a1auu,

P P bu6mmorexa [IOK
75 CBSI3aHHBIE C BBIYUCICHUEM
.. https://m.edsoo.ru/bd3745f8
00BEMOB IUITUH/IPA, KOHYCA
IIpuknagHele 3a1a4u MO TEME
76 "OOBEMBI U TITOMIAAN TOBEPXHOCTEN bubmmorexa [OK
" tas p https://m.edsoo.ru/66fefadd
Tem
O0BEM 11apa u MapoBOTO CEKTOPA.
Teopema 06 06bEMe m1apa.
ITnomans chepsl.
dep Bu6mmorexa [OK
77 CrepeomeTrpuueckue 3a1auu,

CBA3aHHBIC C BEIYHMCICHUEM

00BEMOB rapa, IrapoBOro CCrMeHTa

U 11apoBOro CCKTopa

https://m.edsoo.ru/fe733862




[TpuknaaHbie 3a0a49u 110 TEME
"O0BEMBI TEN", CBI3aHHBIE C

00BEMOM I1apa U TIOMA B0 chephl.

bu6mmoreka [IOK

78 COOTHOIIEHUS MEXKTY TUIOIIAISIMU https://m.edsoo.ru/d189bde2
MOBEPXHOCTEH M 00bEMaMu
IMOAOOHBIX TEN
[TomoOHbBIE TeNa B IPOCTPAHCTRE.

N3menenne 06bEMa mpu o 100uu.

79 CrepeomeTpuyecKkue 3a1a4u, bubnuorexa [JOK
CBS3aHHBIC C BBIYMCIICHUEM https://m.edsoo.ru/810cfleb
00BEMOB TeN U IIIoMIAAeH
MOBEPXHOCTEN
KonTtponsnas padora "[lnomanu

80 MIOBEPXHOCTH M 00BEMBI KPYTIIBIX
Ten"

JIBuKeHMsI IPOCTPAHCTBA.

81 Orobpaxxenus. [IBuxeHus u bubmuorexa [JOK
paBeHcTBO uryp. Obiue cBoicTBa https://m.edsoo.ru/5caefclb
JIBIKEHUH
Buabl nBrkeHMin: apauieIbHbIN

2 NIEPEHOC, LIEHTPAJIbHASL CUMMETPUS, bubnuoreka [IOK
3epKaJIbHAasA CUMMETPUs, IOBOPOT https://m.edsoo.ru/23f4f089
BOKPYT NPSIMOM

23 [IpeobpazoBanus nogodus. [Ipsamas bubmuoreka [IOK
u cepa Diinepa https://m.edsoo.ru/dee379eb

84 I'eomeTpuyeckue 3a1aun Ha bu6mmorexa [IOK
MIPUMEHEHNUE IBUKECHUS https://m.edsoo.ru/a28fd74e

25 O06o0maromuii ypok mo Teme bubnmoreka [JOK

«Bekropb»

https://m.edsoo.ru/5a827900




86

O6o6matomee moBropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 kmaccos,
CcHUCTeMaTU3alrs 3HAHUM:
"IlapanienbHOCTb NPSAMBIX U
IJIOCKOCTEM B IpOoCTpaHCcTBE"

bu6mmoreka [IOK
https://m.edsoo.ru/098bedad

87

Ob6o6maromee nosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 xmaccos,

cucTeMaTu3anus 3HaHuii: "BekTopsl

B MpocTpaHcTBe"

bubmuorexa [JOK
https://m.edsoo.ru/d3alfe30

88

89

90

91

KonTponpHas padora "BekTops! B
npocTtpaHcTae”

O6o6matomee moropenue 11
MOHSITHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucTeMaTusanus 3HaHui: "O0beM
MHOTOTrpaHHHKA"

Ob6o6maroree nopropenue 11
MOHSITUHA U METOJOB Kypca
reomerpun 10—-11 xnaccos,
cuctemarusanus 3HaHuil: "Oobem
MHOTOTrpaHHHKaA"

Ob6o6maromee nosropenue 11
HOHSATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3alus 3HaHW:
"[Tmomrany MOBEPXHOCTU U 0OBEMBI
KpYyTibIX Ted"

bubmuorexa [JOK
https://m.edsoo.ru/098bedad

bu6mmoreka [JOK
https://m.edsoo.ru/f7792ba9

bubmuorexa [JOK
https://m.edsoo.ru/56765e8b




O6o6matomee moBropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 kmaccos,

bu6mmoreka [IOK

02 cucTeMaTu3alus 3HaHuH https://m.edsoo0.ru/56765e8b
"TTnomaamu moOBEPXHOCTU U O0BEMBI
KpyrJibix Ten"
Ob6o6maromee nosropenue 11
MOHATHI U METOJOB Kypca

03 reomerpun 10—11 knaccos, bubnnorexa [HOK
cHUCTeMaTu3alys 3HaHuH: https://m.edsoo.ru/4a33a8ab
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B mpocTpaHcTBe"

94 [ToBTOpenue,0600meHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/48db7058

95 [ToBTOpEHME,00001IEHNE 1 bubnnoreka [JOK
cUCTeMAaTU3alus 3HaHUI https://m.edsoo.ru/77¢c22fc5
Hcrtopust pazButusi crepeomMeTpun

96 KAaK HayKU U €€ poiib B PA3BUTHH bubnnoreka [JOK
COBPEMEHHBIX HHKEHEPHBIX U https://m.edsoo.ru/725effc4
KOMITBIOTEPHBIX TEXHOJIOTUI
Hcrtopust pazButusi crepeomMeTpun

97 KAaK HayKU U €€ poib B PA3BUTHH bubnnoreka [JOK
COBPEMEHHBIX NHXXEHEPHBIX U https://m.edsoo.ru/8efbe78e
KOMITbIOTEPHBIX TEXHOJIOTUI
Hcropust pa3BUTHS CTEPEOMETPUN

08 KAaK HayKHU U €€ pojib B PA3BUTHH bubnnoreka [JOK

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

https://m.edsoo.ru/f465d10e




bu6mmoreka [JOK

99 Wrorosas kKoHTpOJbHASA paboTa 1 1 0 https://m.edsoo ra/ec24dfc?
bubmuorexa [JOK

100 Wroroas KoHTpOJBbHAS paboTa 1 1 0 https://m.edsoo ru/ec24dfc?
Wcropus pa3BuTus crepeoMeTpun

101 KaK HayKH U €€ poJib B Pa3BUTUU 1 0 0 bubmmoreka [IOK
COBPEMEHHBIX WHXCHEPHBIX U https://m.edsoo.ru/f465d10e
KOMIIBIOTEPHBIX TEXHOJIOTUI
Wcropus pa3BuTus crepeoMeTpun

102 KAaK HayKHU U €€ poiib B PA3BUTHH | 0 0 bubnuoreka [IOK
COBPEMEHHEBIX NHIKECHEPHBIX U https://m.edsoo.ru/f465d10e
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBILIEE KOJIMYECTBO YACOB I10 102 10 1

[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kona
MpOBEPAEMOro
pe3yJbTara

7

7.1

HpOBepﬂeMme NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30B3TeJ’IbH0ﬁ NnporpaMmmasl CpeaHET0 061]161"0 06pa303a}mﬂ

I'eomerpus

OHGpHpOBaTI) MMOHATHUAMMU: TOUKA, IIpAMaA, IIJIOCKOCTb

7.2

7.3

7.4

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX IIPU PELICHUU
r€OMETPUYECKHX 3a/1a4

OnepupoBaTh MOHATUSMHU: TAPAJUIETBHOCTh W MEPIECHIUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEH

KiaccupunupoBars B3aMMHOE PaCIOIOKEHUE MPSAMBIX U TUIOCKOCTCH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OnepupoBaTh NOHATUSAMU: ABYTPaHHBIN yroJl, TpaHU JBYIPAaHHOTO YIJa,
pedpo ABYTPAHHOIO yTJa, JIMHEWHBIM Yroj ABYTPaHHOIO yria, rpajaycHas
Mepa JBYTPaHHOrO yria

OnepupoBaTb MOHATHUSMU: MHOTOIPDAHHUK, BBIIYKJIBI M HEBBITYKIIbIN
MHOT'OI'PAHHUK, JJIEMEHTHI MHOTOIPAHHUKA, IIPABUIbHBIM MHOTOTPAaHHUK

Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHHUKOB (THMpamujia, MpU3Ma,
OpSAMOYTOJIbHBIN Mapasienenunesn, Kyo)

7.8

Knaccupunupoare  MHOTOTpaHHHKHM, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKauu  (BBIOYKJIBIE W HEBBINYKIblE  MHOIOIPAHHUKH,
IIPDaBUJIBHBIE MHOTOIPDAHHMKH, IIpSMbIE W  HAKJIOHHBIE IIPU3MBI,
napaJuIeIIeIUIIEIbl)

7.9

7.10

OHGpHpOBaTB IHOHATHUAMMU CCKylias IIJIOCKOCTB, CCUCHUC
MHOTI'OIrpaHHUKOB

OOBICHATH ITPUHIIUIIBL NIOCTPOCHUMA CEe4YCHUI MHOT'OI'paHHUKOB,
HCIIOJIB3YA MCTOH CJICIOB

7.11

Ctpouth cedeHHMs] MHOTOIPAaHHHUKOB METOJOM CJIEJIOB, BBIIIOJIHATD
(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (pUTyp:
BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaAXOXACHUE TEOMETPUUECKUX BEJIMYMH MO oOpasiaM
WM aJropuTMaM, MPUMEHSSI W3BECTHBIC AHATMTHYECKHE METOABI TpH
pEIICHNH CTaHJAPTHBIX MAaTeMAaTHMYECKUX 3aJad Ha BBIYHCIICHHE
PacCTOSIHUN MEXIy JBYMs TOUKaMH, OT TOYKHU JI0 MPSMOU, OT TOUKUJIO
MJIOCKOCTH, MEKTy CKPEIIMBAIOLIIMMUCS MPSIMBIMU

Pemate 3aaun Ha HAXOXKACHUE TEOMETPUYECKUX BEJIMYMH MO oOpasiaM
WIM allTOpUTMaM, TPUMEHSs WU3BECTHbIE aHAJIUTUYECKHE METOJbl MpH




pPCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYHUCJICHHUC YTJIOB
MCXKAY CKpCIIUBAOIIMMHUCA IIPSAMBIMH, MCXKIY HpHMOﬁ Hn IINIIOCKOCTBIO,
MCXKAY IMIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Berancnare 00bEMBI W IJIOMAJAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

7.14 MEXIY IJIOIIAIIMU ITOBEPXHOCTEH, o0béMamu MOJ00HBIX
MHOT'OTPaHHUKOB
715 OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPBHI
N3Bnekarb, npeoOpa3oBbIBATE M HHTEPIPETUPOBATh HHPOPMALUIO O
7.16 IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, HpPEJCTaBICHHYI Ha
4epTeKax U pUCYHKaX
[TpumensaTh reomerpuueckue (akThl A PELICHUS CTEPEOMETPHUECKUX
7.17 3a/a4, IMpPEeaIoJaralolluX HECKOJBKO ILAroB PEIIEHUs, €CIU YCIOBHS
IPUMEHEHUs 3aJ]aHbl B ABHOH (popme
718 [IpuMeHATH IHpoCTEHIIME IIPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKHX 3314
719 ITpuBOIMTE NpUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJAE U
' YKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[TpyMeHATh NOTyYEHHBIE 3HaHUS HA IPAKTUKE: aHAJIM3UPOBATh PEAIIbHBIC
CUTyall! U IPUMEHATH U3yUYEHHBIE TIOHATHUS B IIPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTHuecKu  copMylupoBaHHOM  MpoOJieMbl,  MOAEIUPOBATH
7.20 pealbHbIE CUTyallud Ha SI3bIKE N€OMETPHUH, UCCIIENOBATH IOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BaHUEM F€OMETPUUYECKUX OHATUN U TEOPEM, alllapara
anreOphl, peumaTh MPaKTUYECKHE 3aJaud, CBSI3aHHBIE C HAXOXIACHHUEM
F€OMETPUUECKUX BEIUYUH
11 KUIIACC
Kon .
IIpoBepsiemble npeAMEeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01mero 00pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: IWINHIPUYECKAsk MOBEPXHOCTh, 00pa3yromiye
6.1 WIMHJPUYECKON MMOBEPXHOCTH, LMIMHAP, KOHUYECKas MOBEPXHOCTbD,
' oOpa3yroniyie  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaleHus (MIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOJTyYEHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoiokeHHe cPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILAPOBOM CETMEHT, OCHOBAHME CErMEHTa,
BBICOTA CETMEHTA, IIapOBOW CJOW, OCHOBAaHUE IIAPOBOIO CJIOS, BHICOTA
[IApOBOTO CJI0A, IAPOBOM CEKTOP

6.6

6.7

6.8

Borancnare 00BEMBI M TUIOMIAAM TIOBEPXHOCTEH TeJ BpAIICHUS,
TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (popmyIT

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHHK, BIIMCAaHHBIK B chepy u
OIMKMCAHHBIN 0KO0JIO cepsl, chepa, BIUCAHHAS B MHOTOIPAaHHUK HIIH TEJIO0
BpalleHus

BBIYHCIATE COOTHOIIEHUS MEXTY TUTOIIAISIMUA IIOBEPXHOCTEH M 00BbEMaMH
IMOOOOHBIX TEN

6.9

N3obpakaTh u3y4yaemble (QUTYPHI OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BrinonHATe (BBIHOCHBIE) IUIOCKHME YEPTEeKU W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHH3Y; CTPOHTH CEUYEHHUS Tel
BpallleHus

W3Brekatb, UHTEPIPETHPOBATh U MPEOOPa3OBBIBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKax

[IpumensTe reoMeTpudeckue (akThl I PEHICHUS CTEPEOMETPHUECKUX

3a/1a4, MPEeIoJaraloliuX HECKOJIbKO IIAaroB pEIIeHUs, €CIU YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BrimonHATe EWCTBUS CIOKEHUST BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXKEHUSI BEKTOpa Ha YHCIO, OOBACHATh, KaKMMH CBOWCTBAMH OHH
o0JrazaroT

HpI/IMeHHTB IMPpaBUJIO MMapaJuICJICIUIICaa IIPHU CII0OKEHUNU BEKTOPOB

6.16

OnepupoBaTb NOHATHUSMHU: JAEKAPTOBBl KOOPAMWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroil MeXJay BEKTOpaMH, CKaJIpHOE IPOU3BEIEHUE BEKTOPOB,
KOJUJIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI

6.17

6.18

Haxomute cymMmy BEKTOpOB M NpPOM3BEIACHHME BEKTOpa HA YMCIIO, YIrOJ
MEXJly BEKTOpaMH, CKaJspHOE MPOU3BEIECHUE, PACKIIAAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aI[aBaTB IIJIOCKOCTh YPABHCHUECM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemats HpOCTeI\/’IHH/Ie TCOMCECTPHUYICCKHUEC 3a1a4r Ha IPUMEHCHUEC BEKTOPHO-
KOOpAWHATHOTO METOJa

6.20

Pemarn 3aJa4d Ha AO0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIICHUH H
HaXO0XXIACHUC I'COMCTPHUYCCKUX BCIWYHH I10 o6pa3uaM WK aJirTOpUTMaM,
IMPUMCHAA HU3BECTHBIC METOJBbI npu pPEIICHUN CTaHAAPTHBIX
MaTeéMaTHYCCKUX 3a1a4




6.21

IIpuMeHATH MNpOCTEHMIIKME IIPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUYECKHUX 3a]1a4

6.22

6.23

[IpuBOaUTE IpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HM, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TprMeHsTh MOTy4YeHHbIE 3HAaHUS HA IPAKTHKE: aHATU3UPOBATh pealibHbIC
CUTYallU U IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIMpPOBAaHHOW  MpOOJIEMBbI,  MOJEIUPOBATH
pealibHbIE CUTYyallMd Ha SI3bIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/IEJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHH U TEOPEM, arnapara
anreOphl, pemaTh MPAKTUYECKHE 3aJavd, CBS3aHHBIC C HAXOXICHHEM
r€OMETPUUYECKUX BETUYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eometpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 06 akCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CICJCTBUSA U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacrnonokeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECs,
napajuleJibHble M CKpeuuBarouiuecs: mnpsMble. [lapannenbHOCT OPSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MAPAJUIEIbHOCTh MPSAMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIOJl MEXIy TMpsSMbBIMA B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajlieibHble MIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wiockocteil. [Ipocreiime mpocTpaHcTBeHHBIE (UTYPBHI Ha IJIOCKOCTH: TETpad.p,
KyO, mapaJiienenumnes, moCTPOeHUe CeUeHu

HepHGHZII/IKYJIﬂpHOCTL Hp?[MOfI U IUIOCKOCTH: TMNCPICHIAUKYIIAPHBIC IMPSAMBIC B
MIPOCTPAHCTBE, MPsIMbIE TTapasuieIbHbIe U MEPICHANKYISIPHbIC K MJIOCKOCTH, MPU3HAK
MEPIEeHIUKYJISIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMON MepHeHIuKYIISIPHOMI
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEX/Y MPSIMOU U MIIOCKOCTBIO, IBYTPAHHBII
yTOJ1, JMHEHHBINA YToJl IBYIpaHHOro yria. [lepneniukynsp v HaKJIOHHbBIE: paCCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOH JI0 TNIOCKOCTH, MPOEKIUsI (PUTYpPHI Ha
IJIOCKOCTB. [IepreHIMKyIpHOCTD IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIJISIPHOCTH IBYX
mwrockocrteil. Teopema o TpEX MepreHANKYIIpax

IloHnsiTHE MHOrOrpaHHHKAa, OCHOBHBIE 3JIEMEHTHl MHOTIOIDAHHUKA, BBIIYKJIBIE H
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrompHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas M HAKJIOHHAs NMpPU3MBI, OOKOBasl U
IIOJIHAs ITOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMOyroJabHbIN NapajuIeIenuIe]
u ero coiictBa. [lupamuza: n-yronbHas nupaMuja, TpaHd U OCHOBaHHE MUPaMUJIbL,
OOKOBas U IOJIHAS MOBEPXHOCTh MUPAMUAbI, MPaBUIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHTbl TpuU3Mbl W TOUpaMuibl. [IpaBUIIBHBIE MHOTOIpDAaHHUKH: IOHSTHE
IIPaBWJIBHOTO MHOIOTpaHHMKA, IpaBUiIbHAs NpU3Ma M IpaBUiIbHAs NHpaMuUia,
NpaBUJIbHAS TPEYTOJIbHAS MUpaMUa U MPaBUIIBHBIN TeTpa’ap, kyO. [lpeacraBienue
O NIPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M ukKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

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

ONIEMEHTBI CUMMCTpPUHU B nupaMmujaax, napajjejicnmIic1ax, MpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Boruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriel. [lnomane
OOKOBOI TMOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOLIA/b




OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOM mpu3Mbl. [1nommans 60koBoi
IIOBEPXHOCTU U TIOBEPXHOCTH IPaBWJIBHOM NHMpaMUAbl, TEOpPEMa O ILIOLAAH
yceu€HHol nupamusl. [Tonstue 06 06béMe. O0bEM MUpaMUIbl, TPU3MBI

7.7

[Tomo6HbIe Tena B pocTpancTBe. COOTHOIICHUS MKy TUIOMIAASIMU TOBEPXHOCTEH,
00bEMaMU MTOJIO0HBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIye UINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBEpXHOCTH. LlMmuHAp: OoCHOBaHUSA W OOKOBas MOBEPXHOCTb,
o0pasyromias u oCk, IO s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3yrolne KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON MOBepXHOCTH. KOHYC: OCHOBaHME U BeplLIMHA, 00pa3yromas
1 OCb, TUIONIA/Ib OOKOBOW M TIOJTHOW MMOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3ytoliue
Y BBICOTA, OCHOBAHUS U OOKOBAsi MOBEPXHOCTh

Cdepa u map: neHTp, paauyc, MaMeTp, IIomaab moBepxuoctu chepnl. Bzanmuoe
pacroyiockeHue cepbl U TUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, TUIoImaib

chepsl

6.4

6.5

6.6

N300pakeHne Tes BpalleHus Ha IJI0CKOCTH. Pa3BépTka mummHapa u KOHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0Ko0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
IpSMOYTOJBHOIO Napaijenenunena v 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, 00bEMaMU MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHsl KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY ), CEUSHHs L1apa

BCKTOp Ha TJIOCKOCTH W B IPOCTPAHCTBE. CrHoxxeHHe U BBIUMTAHHC BCKTOPOB.
YMHOXEHHUE BCKTOpPA HaA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHbBIM
BCKTOpPaM. HpaBI/IHO napajjiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
NMPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpsmoyronpHasg cucTeMa KOOpAWMHAT B TpocTpaHcTBe. KoopawHaThl BeKTOpa.
[Ipocreitmne 3amauri B KOOpAMHATAX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BEJCHUE BEKTOPOB. BBIUMCIIEHHE YITIOB MEXAY MNPAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUH TEOMETPUUECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

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

Bnagenue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMeHue (OpMyJIHpOBaTh U ONEPUPOBATH IMOHATHAMHU: ONpEACICHHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; TPUMEHSTH UX; yMEHUE (HOpMyITUpOBaTH
0o0paTHOE W HPOTUBOIOJIOKHOE YTBEPXKAECHHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM HHJIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHMsS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYXICHHM; YMEHHE
OIEpUPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, ONEpPALMU HaJ
MHOXECTBAMHU; yMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar AJis1 ONMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUI U NIPU PELICHUH
3aja4, B TOM 4MCI€ M3 JApPYyrux Yy4eOHBIX MPEIMETOB; YyMEHHE
OIIepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINUCHIBaTh TIpadbl pa3IMuHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypalbHOE YMCIIO, LEJI0E YHCIIO,
CTENEHb C LEIbIM MOKa3aTeNleM, KOPeHb HaTypaJIbHOM CTENEeHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasaTreiaeM, JIorapuM 4ucia, CHHYC, KOCHMHYC W  TaHIEHC
IPOM3BOJILHOIO 4YHCJA, OCTaTOK [0 MOAYNI0, PAlMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YMCET; YMEHHE HCIOJIb30BaTh
NPU3HAKKU JICIMMOCTH, HAaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KkpaTHOe, adropuT™ EBKiMIa npu pelieHnn 3a1a4; 3HaKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; yMEHHE
BBITMIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENEeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAlIMOHATBHBIX

BBIPDAKECHHI; YMEHUE ONEPHUPOBATH IMOHATHUSIMH: IOCIIEIOBATEIbHOCTD,




apudMeTHIecKas Iporpeccus, FreoMeTpryIecKas mporpeccus, 0eCKOHEUHO
yObIBaloIasi ~ reoMeTpuuecKass  Iporpeccus; yMEHHE  3a]aBaTh
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHE ONEepUpOBaTh HNOHATUSAMH: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJIb M apIyMEHT KOMIUJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb NPOU3BOAMTH apuU(pMETUUYECKHE ACUCTBUS C
KOMIUICKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

OnpeaACINTEIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh MOHATUSMU: PallMOHAJIBHBIE, UPPALMOHAJIBHBIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCWJIBHOCTD
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHHUE peularb YypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOILBIO PA3JIMYHBIX IPUEMOB; peEIIATh
YPaBHEHUsl, HEPABEHCTBA U CHUCTEMBI C [apaMeTpOM; IPUMEHITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHUS MAaTEMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U pealibHOM JKHU3HU

YMeHue onepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (YyHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMHU, HauOoJblllee ¥ HaMMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXYTKE, HeIIpepbIBHAs (DYHKIIMS, aCUMIITOTHI rpaduka
GyHKIMH, 1epBasi ¥ BTOpasi Mpou3BOAHAs (PYHKLMHU, T€OMETPUUECKUN 1
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Has, ONpeneIEHHbINH
MHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QYHKIHH;, yMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (PYHKIHMH, HAaXOAUTh YpaBHEHHE KacaTeIbHOW K rpauky
(GyHKIMU; YMEHHE HaXOAWUTh NMPOU3BOAHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HccCieloBaHUS (YyHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIINE 3HaueHUs (YHKIUI; CTPOUTH
rpauKu MHOTOUYJIEHOB C HCIIOJIb30BAHMEM alllapara MaTeMaTH4ecKOro
aHaJINM3a; NPUMEHATh NPOU3BOJAHYIO I HAXOXKIEHUS HaWIIy4IIero
pelnieHuss B NMPUKIAJHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMHYECKUX M

bu3nUYeCcKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIBIO




HUHTCrpaia, NpUBOAUTL NPUMCPbBI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKIMH, oOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIHS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3arenbHas M Jorapupmuueckas (QyHKIUM; YyMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMN, BBHIIOIHATH MPE0oOpa3OBaHUS
rpapuKoB (pyHKIUH, HCIOIb30BATE I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PEUICHUU 3a/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB H
3ajJjay U3 peaslbHOM >KM3HU; BbIpaXaTh (GOPMYJIaMU 3aBUCUMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (PyHKINHA IS peTeHHsI
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxaTb Ha
KOOPJAMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUN YPAaBHEHNM, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHCIIE HA
IPOIICHTHI, JI0JIM M YacTH, HA JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JacTH yNpaBJIEHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHUIO 3aJa4yH, MCCIENOBAaTh IOJyYEHHOE DPEIICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallud Ha SA3BIKE MATEMAaTHUKH; COCTABIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 110 YCJIOBHUIO 33J]1a4H,
UCCIEN0BATh IOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBaTth MOHATUSMU: cpeiHee apudMeTHIecKoe, MeArana,
HanOoJIbIlIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKAaTh, HHTEPIPETUPOBATH
nH(popMaIrio, TPEJICTABICHHYIO B Ta0IHIIaX, HA TUarpaMmax, rpadukax,
OTPaKaloIIyI0 CBOWCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTaTHCTUYECKUE JTaHHBIC, B TOM YHCIIE C MPUMEHEHHEM TpadUuUyecKux
METO/IOB M DJICKTPOHHBIX CPEJICTB; Tpa(MueCKH NCCIIeI0BATh COBMECTHBIC
HAOMIOJIEHUsT C TOMOINBIO JHarpaMM pPAacCeMBaHUS W JIMHEWHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMH: CIIy4alHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYalHOIO COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GopMyJbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily IMOJIHOH
BEPOSATHOCTH, (hopmyiy bepHyiu, komOuHaTopHbIe (HaKThI U (HOPMYJIBI;
OLIEHUBAaTb BEPOSITHOCTH pEAIbHBIX COOBITMH; yMEHHME ONEepUpOBaTbH
NOHATUSIMM: CllydyailHas BEJIMYMHA, pACHpPEICIIEHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUAAHHUE, AMUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIlydallHOW BEJNWYMHBI, (YHKIUH paclpelesieHuss ©  IUIOTHOCTH
PaBHOMEPHOIr'0, IIOKa3aTeIbHOTO W HOPMAIBbHOIO PACIPENCICHUN;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpeleleHui Juis
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH IHPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATh MOHATUSMU: COUETAaHUE, IIEPECTAaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHSATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJISl PEIICHUS 3a/1a4;
OLICHUBATb BEPOATHOCTH pealIbHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NOJYUEHHBINA PE3YJIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHHM YroOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKPEIIMBAKOIINECA IpSMBIE,
MapaJuIeIbHOCTh U NMEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY IPSAMBIMH, YroJl MEXAY IPSAMOM M IIOCKOCTBIO, YTOJ MEKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE MEXKIY
IIPSAMBIMH, PACCTOSTHAE MEXKy TUIOCKOCTAMM; YMEHHUE UCIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIe (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLErO0 MHpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL QUTYpbl, 00bEM GUTYDBI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHHMK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajienenunen, Mpu3Ma, nupamuia, (urypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHUPaMUJbl, NMPU3MBI, KOHYycCa, IWIMHApPA, 00bEM KyoOa,

NpsAMOYT'OJIBHOTO IapajuIClICTInICaa, MHUpaMHAbl, MPU3MbI, HOUJIMHIApPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIDA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEACTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(dbopMyIHpOBaTH ONpEACTICHUS U3yYaeMbIX (PUTyp, BBIABUTATh THIIOTE3bI
O CBOICTBax U MpHU3HAKaX reOMEeTpUYecKuX (puryp, o00CHOBBIBATH WM
ONpoBepraTh MX; yMEHHE TPOBOAMTH Kiaccuukanuioo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBHIMIOJIHATH HEOOXOAMMBIE JIOTOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHSTHUSMHU: JIBUKCHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
[OBOPOT, IHpeoOpa3oBaHUE MOA0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYphI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T€OMETPUYECKHE OTHOIICHHUS
NIPU PEIICHHUH 32149, HAXOAUTh FT€OMETPUICCKUE BETMYMHBI (JUTHHA, YTOJ,
II0Iaab, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATH F€OMETPUYECKHE BETMUHHBI
(MHA, yroi, TUIOMa[h, OO0BEM, IUIONIANh MOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IpA, TUIOMAas cdephl; 00bEM KyOa,
HpsSMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [11apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJIOOHBIX QUTYp
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YMeHue ornepupoBaTh MOHATUSMU: MPSIMOYTOJbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpA, CymMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, Yrol MEXKIY
BEKTOpaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIM U KOOPJAUHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKMX 3aJad | 3afad APYTuxX y4eOHBIX

MIPEAMETOB
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YMeHue BBI6I/IpaTB HO,Z[XOI[HH_II/II\/'I MCTOH JIA PCUHICHUA 3adadu;
IMOHUMAaHHUC 3HAYUMOCTH MAaTEMAaTUKKW B H3YUYCHUU IMPUPOJHBIX H
06H.[CCTB€HHLIX nmponeccoB Hu HBHGHHﬁ; YMCHHUEC  PACIIO3HABATH

IMMPOABJICHUEC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Hucna u BIYUCICHUS
1.1 Hatypanbuble u nensle yncina. [Ipu3Haku 1eIMMOCTH LENbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaibHOH creneHu. JedcTBus ¢ apuMeTHIeCKUMHU
' KOPHSIMHU HaTypaJbHOU CTEIIEHU
14 Crenenp ¢ uenbiM mokazareneM. CTeNeHb C PAaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTeNIEHU
L5 CuHyC, KOCHMHYC ¥ TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm umcna. JlecaTU4HbIe U HATYpaJIbHbIE JOrapH(pMbI
JlelicTBuTenbHbIe uucia. Apudpmernyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [lpuOmkEHHBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BIYUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxkeHUI
1.9 KowmrnekcHeie yncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ensie u 1poOHO-palIMOHATIEHBIE YPABHEHHS
2.2 WppatmonanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppainmonansHbele HEpaBeHCTBA
2.7 [Toka3zaTenbHbIE U JOrapUPMHUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuliia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTesb MaTPpUILIbI
3 OyHKIMU U TpaduKu




@Oyuk1us, crnocoods! 3aaanus GyHkuuu. I'padpuk ¢yskmuu. B3anmHO oOparHbIe

>l ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue QyHKIuu
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKImm.
) [IpomMexxyTkl  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKUuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
13 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJIbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIMU, KX CBOHCTBA U TpaduKH
16 Toukm paspeiBa. Acumnrtorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHMUS TIOCIIEIOBATEILHOCTEH
3.8 ApudmeTrndeckas U reoMeTpudeckas mporpeccun. @opmylia CII0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pynkuuu. [IpousBoaHble 31eMEHTapHBIX (QYHKIMN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxxieHre HanboIbIIero 1 HAaMMEeHbIIEro 3HaueHus! yHKLIUU Ha
OTpe3Ke
4.3 [TepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopannats! 1 BEKTOpPHI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucbukaT 74622892844150726796523337175507594912532816849
Bnageneuy Mposoposa Eneda AHaTonbeBHa

OeicTevTened C 26.06.2025 no 26.06.2026



http://www.tcpdf.org

		2025-09-22T08:40:22+0500




