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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 ILIMKJIA.
[TockonbKy TOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOe PU U3YUECHUH 00YyUarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH J0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHHUE
BBIJIBUTaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIPU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO [IMKJIA, B YaCTHOCTU (PM3MUECKUX 3a]a4.

[lenb ocBoeHus mporpaMmbl yueOHOTO Kypcea «['eomeTpusk» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOUXCs IPU NU3YUEHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMeTHol obOmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PHUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOTO MPOeCcCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

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

pacHIMpeHre MpeACTaBICHUsI 0 TEOMETPUM KaK YaCTH MUPOBOM KYJbTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMHUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPYKAlOUIEro MUpa, 3HaHUE MOHATUMHOTO ariapara Mo pa3iaery
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

¢bopMupoBaHHEe  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOIMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaX, MOACISIX U B PEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTbh TIE€OMETPUYECKUE
MOJEIIN;

(dbopMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX TeOpuil, GOpMUpOBaAHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dopMUpOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTEIbCTB M aJIrOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTH JOKA3aTEJIbHbIE PACCYKIECHHUS B XOJ1€
pelIeHus] CTEepEeOMETPUUECKUX 3aJlady U 3aJa4y C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpoBaHHE MPEJACTABICHUS 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, TMPOSBJICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HWCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALUY MOJTYyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSATUSIMUY, PEJIEBAHTHBIMU T€OMETPUH Ha YTiyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpoBaHHE  JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJbKO  T10
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUITHAIBHBIM BOIIPOCAM 00YyYaromuecs
oOpamaquch HEOJHOKpPaTHO. JTO TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TMOCIIEIOBATEIILHO U MOCTYIATENbHO, C
COOJII0/IEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOUIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN O0YUYaIOIMIUXCs, PACIIUPSS U YTITyOIsist
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~00pa3oBaTElIbHBIX MporpamMM, OO€CleuuTh YIiyOJIEHHOE
M3Y4YEHHUE T€OMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeamera «MaTreMaTukay;

MOATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKH C
yduéTtoM BbIOOpa Oyayiel mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTo Kypca «['eomerpusi» Ha yriIyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Hezaento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUE MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajuleNIbHble W CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapannensHOCTh MPSAMBIX U IIIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IIPSAMOMN
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOeKTUpoBaHMs. W3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. [lapayeapHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTU: NEPIEHAUKYIIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp W HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPHU3HAK 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 MHOTOTrpaHHOro yriyia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIUIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOTIO yIJia.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukOB, pa3BEpTKa MHOrorpaHHuka. Ilpms3ma: n-yrosipHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MBbI, OOKOBAsi M MOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapaiutenenume 1, TpsAMOYTOJIBHBIN MTapaJIEICUIE U €T0 cBoMicTBa. KpaTuanimme
NyTH Ha TNOBEPXHOCTH MHOTrorpanHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCceuEHHAas
nupamuabl. CBoiicTBa péObep M OOKOBBIX TpaHel MNpaBWIBLHOM NUPaMUIbL.
[IpaBunbHBIE MHOTOTPAHHUKH: MPAaBUJIbHAS IIPU3Ma W NpaBWIbHASA NHUPAMUJIA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. [Ipeacrasnenue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCAIP.

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

[loHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucino. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas  cucremMa  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BeKTopamMu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIPUYECKAs TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O0béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM Iapa U I1apoBOTO
CETMEHTA.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BmmcaHHas B
WINHAP, OMHCAaHHAas OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
mIockocThio. Kacanme mrapa m cdepsl TockocTeio. [loHATHE MHOTOTpaHHHKA,
OMHUCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOM B MHOTOTPAHHHK WJIHA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€ yJacTe.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIONIAJACH TOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Perienue 3amad Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHUit MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUEHUS LIUIIUHpa
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYECHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYCHMI: METOJ CJEIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHMS, METOJI TIEpEeHoca
CEKyIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyrojibHas cucTeMa
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIN METOJ] IPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

JIBMKEeHUS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBMXXKEHUN: TapaliebHBIA TEPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSIMOM.
[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(hOpMHPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, TPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHHHA, MPOLEAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTHX HAyKax, TEXHOJIOTHAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM TIOCTHKEHUHN HAYKH U ACSTEIBHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCyKJI€HUI, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTEKTaM Pa3IN4HbIX BUAOB HCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

cOPMHPOBAHHOCTh yYMEHHUS TPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06€301acHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuvecKas aKTUBHOCTH), (PU3NUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MAaTeMaTHYeCKOMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-DKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00AIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHUN IS pelieHus 3agad B 00JiacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW M OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cephl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUI pa3BUTHUSI LIMBUWIN3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMAaTUKW U MaTEMaTH4YECKOM
KYJIbTYpPOU Kak Cpe/ICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUWA, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBAThH
OnpeieSICHUs TIOHITUH, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiaccUu(pUKaIuy,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIN3A;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTECPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKJIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbI€ U OT MPOTHUBHOTO), BEICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXOSAIINN C YUETOM CaMOCTOSTEIIHLHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
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
MPEJIIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

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

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POpMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUsS IO XOJIy pEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B XOJI¢ OOCYXXJIEHUs 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBlI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (dopme
bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
NPE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
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 YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAas 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, OPUHUMATh I€Jb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IAThH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax paldoThl (00CyXaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KPUTEPHUSIM, COHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

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

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
T€OMETPUYECKHX 3a]1ay;

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

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAHHUKOB (Tpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KiaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(UKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3AaHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

e CTPOWUTH CEUYECHHS]I MHOTOTPAHHUKOB PAa3JIMUYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTOIpDaHHUKOB  (Mpu3Ma,
NUpPaMUJIa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOpMYyT;

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

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

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXO0XKJEHUE FEOMETPUUYECKUX BETMUNH, IPUMEHSISI U3BECTHBIE METOIbI IIPH
pelIeHNHM MaTEMaTUYECKHUX 3a/ad IOBBIIMICHHOIO WU BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUS HAa NPaAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
npolecce IOMCKA pelIeHUusT MaTeMaTUyecKu  CcQOopMyIHMpPOBAHHON
npo0JieMbl, MOJEIMPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJIEIN C HCIIOJIB30BAHUEM I'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUEe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJMUMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHIAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oGyyaronuiicss HAy4uTCs:



CBOOOIHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHMUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOy YEHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PaCIoioKeHue chephl U MIIOCKOCTH;
BBIYUCIISATh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BpPAILICHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAIIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WIIN TEJIO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOIO0OHBIX TEN;

u300paxarb H3ydaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTe)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTyp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peiarb FreOMETPUYECKHE 33/1a4M HAa BBIYUCIICHUE YTJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IVIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PELICHHH;
CBOOOJHO ONEPUPOBATH TOHATHSAMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB U TeN BpalleHUS MpH
[apaJyIeIbHOM  IIEPEHOCE, LUEHTPAIBHOM CHMMETPUHM, 3€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlCHMS: CEUEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIE0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (aKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/la4y, MPEANOJaraloliMX HECKOJbKO INAroB PEIICHMS, €CIH YCIOBHS
PUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU dopme;

pelmarps 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH IMOJy4YCHHBIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIM3UPOBATH
U OLECHUBATh pPEaJbHbIE CUTyalllH, IMPUMEHSATH H3YyYCHHBIE MOHSITHSA,
TEOPEMBI, CBOMCTBA B TMPOLECCE IOUCKA PEHIEHUS MaTeMaTH4YEeCKU
c(opMyIMPOBAHHON MPOOJIEMBI, MOJICTHPOBATh PealbHbIE CUTYyallud Ha
A3BIKE TEOMETPUH, UCCIIEA0BATh IIOCTPOECHHBIE MOJIEIIN C UCIIOJIB30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3a/lay, CBS3aHHBIE C HAaXO0XXJIECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa 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
bubnunoreka LIOK
1 B 23 1
BCAICHHC B CTCPEOMETPHIO https://m.edsoo.ru/1¢209e37
) B3aunmHoe pacnionokeHue npsiMbIX B 6 | bubmmoreka [JOK
HpOCTpaHCTBe https://m.edsoo.m/lC209e37
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B g bubnnoreka [JOK
IPOCTPAHCTBE https://m.edsoo.ru/1¢209¢37
4 [TeprieHANKYISAPHOCT MPAMBIX U 75 bubmuoreka [IOK
HJIOCKOCTGI\/'I B HpOCTpaHCTBe https://m.edsoo.m/lC209e37
bubmmoreka IIOK
1 1
> e 6 https://m.edsoo.ru/1¢209e37
bu6nunorexa LIOK
6 M 7 1
HOTOTParHHi https://m.edsoo.ru/1¢209e37
bubmmoteka IIOK
7 B 12
CKTOPEI B MpocTpancTBe https://m.edsoo.ru/1c209e37
2 [ToBTOpeHmEe, 06001IEHNE U CHUCTEMATH3AIUS 5 ) Bubnmoreka LIOK
3HAHUU https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

Koau4yecTBO yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TEM M (ppoBLIE
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
bu6mmoreka [IOK
1 A 1 1
HAJTHTHTCCKAs TeOMeTpHA > https://m.edsoo.ru/1¢209e37
) IToBTOpEHME, 0000IICHUE 1 15 1 Bubimoreka LIOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/1¢209¢37
.. bu6mmoreka [IOK
3 3] 17 1
OOBEM MHOTOrpaHHHKa https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
4 T 24 1
eI BpatieHu https://m.edsoo.ru/1¢209e37
5 [Tnommany moBepXHOCTH U 0OBEMBI 9 1 Bbu6mnorexa LIOK
KPYIJIBIX T€J https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
1
6 Hlpuskerns > https://m.edsoo.ru/1¢209e37
. [ToBTOpenue, o6obIIeHNE 1 17 ) Bu6mmoreka LIOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 102 2 0

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounuectBo yacos DJIEeKTPOHHbIE
Ne aTa u@poBbIe
n/n Tema ypoka Bcero Kontpoapnbie  Ipaxruieckue fllsyqennﬂ :)Iﬁlil)aI;OBaTeJILHbIe
padoThI padoTbl pecypen
OcHoBHbIE NpaBUiIa U300paKEHUS
| Ha PUCYHKE IUIOCKOCTH, 1 Bu6mmorexa LIOK
napauIeIbHBIX IPAMBIX (OTPE3KOB), https://m.edsoo.ru/aecc77cd
CEpeNUHBI OTpE3Ka
[TonATHS cTepeomeTpun: TOUKA,
psiMasi, II0CKOCTb, IIPOCTPAHCTBO.
) OcHOBHBIE TIpaBUIIa U300PAKEHUS | Bbu6mmorexa LIOK
Ha PUCYHKE IIJIOCKOCTH, https://m.edsoo.ru/2d8a9¢99
napayieNIbHBIX MPSAMBIX (OTPE3KOB),
CEepEeIMHBI OTPE3KA
[TonsTud: nepecekaromumecs
3 IIJIOCKOCTH, IIEpECEKarouecs | Bbu6mnorexa LIOK
npsiMasi ¥ IJI0CKOCTb; https://m.edsoo.ru/db685¢73
MIOJIYIIPOCTPAHCTBO
[TonsTHs: nepecekaronmecs
4 IIJIOCKOCTH, TEPECEKArOIINECS | Bu6morexa [IOK
psiMasi ¥ II0CKOCTb; https://m.edsoo.ru/a63959ed
MIOJIYIIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne
5 MPOCTEUIINX MTPOCTPAHCTBEHHBIX 1 Brbmrorexa LIOK

¢Guryp, HECYIIECTBYIOIHNX 0OHEKTOB

https://m.edsoo.ru/b30dff38




MHororpaHHuKH, U300paxKeHe

yepe3 ux péopa. M3o0paxenue

6 MPOCTEHIIINX POCTAHCTBEHHBIX 1 ngg;g:;; O s
buryp, HeCyImEeCTBYIOIINX 00BEKTOB
7 AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE | Bu6mmoreka [IOK
CIEICTBUS U3 HUX https://m.edsoo.ru/Occ5c4fe
2 AKCHOMBI CTEPEOMETPUHU U TIEPBHIC 1 Bu6moreka [JOK
CJIEJICTBUS U3 HUX https://m.eds00.ru/239¢8cb4
AKCHOMBI CTEPEOMETPUHU U TIEPBHIC
cienctus u3 HuX. CriocoObl
9 3a/IaHMS TIPSIMBIX U TUIOCKOCTEH B 1 brbmiorexa [IOK
https://m.eds00.ru/65c6b106
npoctpancTse. O003HAYCHUS
MPSAMBIX U TTIOCKOCTEN
N306paxkenue ceueHni nupamMuipbl,
Ky0a ¥ TIpU3MBbI, KOTOPBIE TPOXOASIT
yepe3 ux péopa. M3obpaxenue
10 IIEPECEUECHUS TIOJTYIEHHBIX 1 brbmiorera [IOK
. https://m.edsoo.ru/258{c245
mockocreil. PackpammvBanue
MOCTPOEHHBIX CEUYEHUN pa3HbIMU
LIBETaMHU
N3o06paxkenue ceueHni nupamMuibl,
Ky0a ¥ IpU3MBbI, KOTOPBIE TPOXOIAT
yepes ux péopa. M3obpaxenue
11 [IEPECEUECHUS TIOJYYCHHBIX 1 bubnuorexa LIOK
N https://m.edsoo.ru/1a25206
mockocteil. PackpammnBanue
MOCTPOEHHBIX CEYEHUN pa3HbIMU
LIBETaMHU
N3o00pakenue ceueHni mupaMuipl,
12 Ky0a ¥ IPU3MBbI, KOTOPBIE TIPOXOJISAT 1 bubanorexa [IOK

https://m.edsoo.ru/93ad36b3




nepeceyeHmst MoJIy4YeHHbIX
mockocreil. PackpammyBanue
MMOCTPOCHHBIX CCUCHUI pa3HbIMU
OBE€TaMH

N3o0pakeHne ceUeHU MUPaMuU/IbI,
Ky0a U PU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3o0paxenue

13 NepeceYeHUs MOTYUEHHBIX Bubmmorexa [IOK
. https://m.edsoo.ru/ee1d19b9
mockocrel. PackpammvBanue
IIOCTPOEHHBIX CEUEHUN Pa3HBIMU
LIBETaMU

14 Merton ciieoB JUIsl IOCTPOSHUS Bu6morexa LIOK
CEUYEHHI https://m.eds00.ru/9f4071b9
Merton cieoB Uil MOCTPOEHUS B oK

15 ceueHunii. CBoiicTBa nfpecequI/H/I hgpgﬁ;fg;gm FeT33862
IPSIMBIX U IJIOCKOCTEMN
Merton cnenoB 1Sl TOCTPOEHUS B oK

16 ceueHunii. CBoiicTBa nfpecequI/H/I hgpgﬁ;fg;gm 179352940
IPSIMBIX U IJIOCKOCTEMN
IToctpoeHue ceuenuii B nupamu/e,

17 KyOe 1o TpéM ToukaM Ha pEOpax. Bu6muorexa [JOK
Coztanue BBIHOCHBIX UEPTEXKEN U https://m.edsoo.ru/2e18£255
3aMKch AroB NOCTPOEHUS
[TocTpoeHune ceueHnii B mupamue,

18 KyOe 1o TpéM ToukaM Ha pEOpax. Bu6muorexa [JOK
Co31aH1€e BEIHOCHBIX YEepPTEkKEN U https://m.edsoo.ru/e504d656
3alKch AroB IOCTPOEHUS

19 ITocTpoeHue ceueHnii B TUpaMHuIe, Bubmmoreka LIOK

KyOe 1o TpéM Toukam Ha pEéOpax.

https://m.edsoo.ru/4a28dc02




Co31aH1€e BEIHOCHBIX YEepPTEkKEN U
3aIUCh IIaroB MOCTPOCHUS

ITocTpoenue ceueHunii B mupamue,
KyOe 1o TpéM Toukam Ha pEéOpax.

bu6mmoreka [IOK

20 Co3aH1€e BEIHOCHBIX YEepPTEkKEN U https://m.edsoo.ru/1d434d0f
3aMKCh IIArOB NOCTPOECHUS
[IoBTOpEHME TUIAHUMETPUN: G oK

21 Teopema 0 mpONOPLUHOHATIBHBIX hgpgﬁ;fg;gru lec26fesd
otpeskax. [lomoOue TpeyroibHUKOB
[IoBTOpEHME TUIAHUMETPUN:
Teopema Menenas. Pacuersl B s oK

22 CEYECHUAX Ha BBIHOCHBIX YEPTEXKAX. hgpg;gf:;;gm 192089656
Hcropus pa3BUTHA IJITAHUMETPUU U
CTEpPEOMETPUU

” KonTposnbHnas pabora "AKCHOMBI Bubimoreka LIOK
crepeomerpuun. Ceuenus" https://m.edsoo.ru/b19f6aSd
B3anmHoe pacnosioxkeHue NpsiMbIX B
npoctpancTBe. CKpermBaronmecs

24 npsmbie. [IpusHaku Bu6mmorexa [{OK
CKPELIUBAIOLINXCA IPAMBIX. https://m.edsoo.ru/0ac11c95
[TapannenbHble IpsMBIE B
MPOCTPAHCTBE
Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOI

75 NapaJyIeIbHON TaHHOM NPSIMOM, Bu6mmorexa [{OK

MPOXOJIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIlEH Ha
JlaHHOM npsiMoit. Jlemma o

https://m.edsoo.ru/ba545966




26

27

28

NEPECCUCHNH ITapalJICIbHBIX
MPAMBIX IIIIOCKOCTBIO

[TapamienbHOCTh TPEX MPSIMBbIX.
Teopema o Tpéx mapanienbHbIX
npsambIx. Teopema o
CKPEIIHUBAIOIIUXCS MPSIMBIX

[TapaynenpsHOE POEKTUPOBAHUE.
OCHOBHBIE CBOWCTBA

MapaJuiCJIbHOI'O IPOCKTUPOBAHUA.

H3o06paxenue pa3HbiX GUryp B
napajuieIbHOM MPOSKITUH

lenTpanpHas mpoekuus. Yromi ¢

COHAIPAaBJICHHBIMU CTOPOHAMH.
VYron Mexay npsMbIMU

bu6mmoreka [IOK
https://m.edsoo.ru/f85bfc46

bubmuorexa [JOK
https://m.edsoo.ru/79165d15

bubmuorexa [JOK
https://m.edsoo.ru/635¢5087

29

3amayn Ha JOKA3aTeILCTBO U
HCCIIEIOBaHNE, CBI3aHHBIE C
paCHOJ'IO)KCHI/IeM HpSIMI)IX B
MPOCTPAHCTBE

bu6mmorexa [IOK
https://m.edsoo.ru/bd374518

30

[TonATHS: mapamIebHOCTD NPSAMON

U TUIOCKOCTH B ITPOCTPAHCTBE.

[Ipu3Hak napayaenbHOCTH MPSIMON

1 miockoctu. CBolicTBa
napajiCJIbHOCTH HpﬂMOﬁ n
IIJIOCKOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/7d18834b

31

I'eomeTpuyeckue 3a1aun Ha
BBIYMCIICHHE U IOKA3aTeIbCTBO,
CBSI3aHHBIE C [1APAJUIEIBHOCTHIO
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

bu6mmorexa [IOK
https://m.edsoo.ru/33¢c477d3




[TocTpoeHue ceuenus,
IPOXOJAIIETO YEPE3 TaHHYIO

bubnmoreka [JOK
32 HIPAMYIO Ha HEpTexe 1 5 https://m.edsocE.Iru/66fefadd
MapauIeILHOTO IPYTOU IPSIMOH.
Pacuér orHOIIEHUM
[MTapannensHas mpoeKuus,
MMPUMCHCHHUC IOJId MOCTPOCHUA Eu6 OK
33 ceYeHui KyOa  mapasuiesienurea. htI;Ip g;;?:;;gm 1a5b7b8e3
CaoiicTBa napayiesienuneaa u
[IPU3MBI
[MTapannenbHbIe TIOCKOCTH. B oK
UOJINOTEeKA
34 Hpusnaiu napaeibHoCTH 1ByX https://m.edsoclfru/dbeeZZbc
TIOCKOCTEH
Teopema o mapanieabHOCTH U
€MHCTBEHHOCTH TLJIOCKOCTH, - oK
. uOIMoTeKa
35 HPOXOIAICH Hepes Tquz/, e https://m.edsogru/6b61b2b4
MIPUHAICKANTYIO TAHHOU
TUIOCKOCTH U CJIEICTBUS U3 HEE
CaotlicTBa napamieabHbIX
TJIOCKOCTEH: 0 mapauieTbHOCTH s OK
nOIMoTeKa
36 MPAMBIX HIEPECCHCHIA HpH https://m.edsogru/SfaObSce
NEPECCUCHNH NBYX MapalJICIIbHBIX
IIJIOCKOCTEN TpeThen
CaolicTBa napamieabHbIX
TUTOCKOCTEH: 00 OTpe3Kax
37 napauIeNbHBIX IPSIMBIX, bubanorexa [IOK

3aKIIFOYEHHBIX MEXIY
napajieJIbHbIMU IUIOCKOCTAMM; O

https://m.edsoo.ru/c7¢777ed




NepecedeHn  MpsIMOM ¢ ABYMs
napajuieIbHbIMU TIOCKOCTSAMHU

13 [Toropenue: Teopema ITudaropa na Bu6imoreka LIOK
IIJIOCKOCTH https://m.edsoo.ru/ec3e2da3
39 [ToBTOpEHUE: TPUTOHOMETPHUSL Bu6mnorexa LIOK
HIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA https://m.edsoo.ru/ed9e2a8e
40 CaoiicTBa Ky0a 1 IPIMOYTOJIbHOTO Bubimoreka LIOK
mapaJuieNIenunena https://m.edsoo.ru/ba75dc57
Bbruncnenue yiMH OTpe3KoB B Ky0Oe G oK
H 7 TIPAMOYTONBHOM hgp;?;r?l?:gsigru/e@ncdc
napajuieiacunene
[IeprieHIUKYIAPHOCTH NPSAMOU U
47 miockocty. IIpusnax Bu6mmoreka LIOK
NEPHEHAUKYISAPHOCTU MIPAMOMN U https://m.edsoo.ru/52188a7d
IJIOCKOCTH
[IeprieHIMKYIAPHOCTH NPAMOU U
43 riockocty. IIpusHak Bubimoreka LIOK
NEPNEHAUKYIISIPHOCTH MIPSIMOMN U https://m.edsoo.ru/9{246736
IJIOCKOCTH
Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH IIPSIMOIA, G oK
4 FIPOXOJAIIEH Hepes TOHwy hth[Isz:I/I//Ir(r)fee(;(sa:)(E.Iru/Sb97lef3
IIPOCTPAHCTBA U
NEPIEHAUKYIISIPHON K IIIOCKOCTH
45 [InockocTH U EepIeHINKYIISIPHBIE Bu6morexa LIOK
UM IIPsSIMBbIE B MHOI'OTPaHHUKAX https://m.edsoo.ru/2d24e873
46 [IimockocTH U NEePHEeHAUKYIIPHBIE Bu6mnorexa LIOK

UM IPSAMBIC B MHOTOTpaHHUKAX

https://m.edsoo.ru/b4ad63ad




[leprienquKyIsip ¥ HAKJIOHHASL.

47 ITocTpoenue nepneHauKyJsapa u3 E‘;f;?;ff:;;gg}gﬂbe 683
TOYKHU Ha MPSAMYIO
[leprienquKyIsip ¥ HAKJIOHHASI.

48 [TocTpoenue neprneHANKyIsIpa U3 nggiri?:;sigg/lﬁblc d0a5
TOUYKH Ha MPIMYIO

49 Teopema o0 TpEX nepneHUKYJIIpax Bbu6mnoreka [IOK
(npsimast 1 oOpaTHas) https://m.edso00.ru/074c8865

50 Teopema 0 TpEX nepneHUKYJISIpax Bbu6nnoreka [IOK
(mpsimast 1 oOpartHas) https://m.edsoo.ru/a0fddSbf

51 YTroa MeXIy CKpelIMBarOIIMMHUCS Bu6mmorexa LIOK
OPSIMBIMHA https://m.edsoo.ru/b9e777d9
[Touck neprneHIuKyIIPHBIX MPSMBIX

52 c HOMOH_ILI? MepIEHIUKYISIPHBIX ngg;;fg;gﬁ}éc dbecef
MJIOCKOCTEMN

bubnuorexa [JOK

53 OpTOroHanbHOE MPOSKTUPOBAHUE https:/m.c dSO(I)_.Iru 137484157
[TocTpoenue ceuennii kyoa,

54 MPU3MBI, TPABUIBHOU MUPAMUIBI C Bbu6mmorexa LIOK
MTOMOUIBIO OPTOTOHAIBHOMN https://m.edsoo.ru/5603e30b
MPOEKITUN
[Toctpoenue ceuenuii kyoa,

55 MPU3MBI, TPABUIBHOU MUPAMUIBI C Bu6mmorexa [JOK
IIOMOUIBIO OPTOrOHAIBHOMN https://m.edsoo.ru/a95f5c04
MIPOEKITUN
CummeTpusi B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO TIJIOCKOCTH. bubmuoreka [JOK

IIimockoctu cummerpuit B
MHOTOTpaHHHUKaX

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




[Tpu3Hak neprneHIuKyJISpHOCTH

bu6mmoreka [JOK

57 MPSMON U IJIOCKOCTH KaK CIIEACTBUE
P A https://m.eds00.1ru/235171b3
CUMMETPUU
[IpaBuiibHBIE MHOTOTPAHHUKH. 5
.. . bu6nmnoreka [{OK
58 Pacuér paccTossHHI OT TOYKH 10
p A https://m.edsoo.ru/f47dfefd
IJIOCKOCTH
[IpaBusibHBIE MHOTOTPAHHHKHU.
" o bubmuorexa [JOK
59 Pacué€r paccrossHuil OT TOUYKH 10
p A https://m.eds00.ru/79¢10312
IJIOCKOCTH
Crioco0bI OIyCTHTD
60 MEePIEHANKYIISIPBI: CHMMETPUS, Bu6morexa LIOK
CIBHI TOYKH MO MapaJIeIbHON https://m.edsoo.ru/2faadc3f
PAMOM
61 CnBur no HenapaienbHON IPSIMOH, Bu6morexa [{OK
U3MEHEHUE PACCTOSHUN https://m.edsoo.ru/79853608
Konrtponbnas pabora "B3anmuoe 6
bubnnoreka LIOK
62 aCIOJ0KEHUE TIPSIMBIX U
p N p " https://m.edso00.ru/1e053890
MJIOCKOCTEH B POCTPAHCTBE
[ToBTOpEHME: YrOJl MEXKIY NMPAMBIMU
Ha MJIOCKOCTH, TPUTOHOMETPHUS B Bu6mnorexa LIOK
63
MPOU3BOJIBHOM TPEYTOJIbHUKE, https://m.edsoo.ru/482d3f51
TeopeMa KOCUHYCOB
[ToBTOpEHME: YroiI MEXKIY 5
bu6mmoreka [IOK
64 CKPEIIUBAIOIIIMHUCS IPSIMBIMU B
pett H p https://m.edso0.ru/28a6573¢
MIPOCTPAHCTBE
['eomeTpuueckune MeTobI
65 BBIYMCIICHUS YTJ1a MEXKY TPSIMBIMU Bubamorexa [IOK

B MHOI'OrpaHHUKax

https://m.edsoo.ru/098bedad




JByrpanubiii yroj. CBOHCTBO

bu6mmoreka [IOK

66 JIMHEHHBIX YIJIOB JBYTPAHHOIO yria https://m.edsoo.ru/f7792ba9
[leprieHquKyISIPHBIE MIIOCKOCTH. G oK

67 | Cofiomma seaiumo u g o009 14650
NEPIEeHIUKYISPHBIX MIOCKOCTEN
[Ipu3Hak nepneHuKyIsIpHOCTH
IJIOCKOCTEM; TeopemMa 0 IpsiMOr G K

68 MIEPECEUCHHUS IBYX rmocxocteﬁ hgpgﬁ;fg;gg 15676568b
NEPIICHIUKYISIPHBIX TPETheil
TUIOCKOCTH
[IpssMOyTOIBHBIN MapauIeIenIIeT;

69 KyO; u3MepeHusi, CBOiicTBa ngg;;?:;;gggeccﬂc q
PsIMOYTOJIBHOTO Tapajiesienureia
Teopema 0 AuaroHanu i oK

70 IPSIMOYTOJIBHOTO n"apannenennnena htI;Ip SJ:I/I//II?:;;EN 12d%a9:99
U CIIEJICTBHE U3 HEE
CrepeoMeTpHuuecKre U IPUKIIAHBIE

71 3a/1a4yM, CBSI3aHHbIE CO B3aMHBIM Bu6muorexa [JOK
pacIonoXKeHUEM MPSIMBIX U https://m.edsoo.ru/db685e73
IJIOCKOCTH
[ToBTOpEHME: CKpELIMBAIOLIUECS

72 npsMble, TapajieIbHble TNIOCKOCTH ngg;;fg;gg}: 63959ed
B CTaHIAPTHBIX MHOTOTPaHHHKAX
[Tapa napanenbHbIX MIOCKOCTEN Ha
CKPELUBAIOIIUXCS MPSIMBIX,

73 PacCTOSIHUE MEXTY Bubmiorexa HOK

CKPELIMBAIOMIMMUCS MPSIMBIMH B
MPOCTBIX CUTYAIUSIX

https://m.edsoo.ru/b30dff38




PaccTosiHME OT TOUKH a0

o bu6mmoreka [JOK
74
TITOCKOCTH, PACCTOAHMUE OT HpAMOH https://m.edsoo.ru/3d8ffd32
J10 TUIOCKOCTH
Brrunciienre pacCTosiHUM MEXTY
75 CKPELIMBAIOIIMMUCS IPSIMBIMHU C Bu6imoreka LIOK
MIOMOUIBIO TIEPIIEHIUKYJISIPHOM https://m.edsoo.ru/OccScdfe
IIJIOCKOCTH
TpéxrpaHHsblil yroj, HEpaBeHCTBA
76 JUISl TPEXTPaHHbIX YIioB. Teopema Bubimoreka LIOK
[Tucdaropa, TeopeMbl KOCUHYCOB U https://m.edsoo.ru/239¢c8cb4
CHUHYCOB JIJIs1 TPEXTPAHHOTO YIJia
DneMeHTHI chepruiaecKoit .
bu6nnoreka [IOK
77 T€OMETPUHU: T€0IE3NUECKUE TUHUU
P A https://m.edsoo.ru/65c6b106
Ha 3emiie
73 KonTponbHnas padora "Yrisl u Bubimoreka LIOK
paccrosiHus" https://m.edsoo.ru/258fc245
79 Cucrematuzanus 3HaHUN Bubmmoreka LIOK
"MHOrOorpaHHUK 1 €ro 3J1eMeHThI" https://m.edsoo.ru/1a2520f6
20 IMupamuna. Buael nupamu . Bu6nnorexa [{OK
IIpaBunbHasg nupamuaa https://m.edsoo.ru/93ad36b3
21 ITpusma. [IpsimMast u HaKIOHHAS Bu6mmorexa [{OK
npusMsl. [IpaBunbHas npusma https://m.edsoo.ru/ee1d19b9
[Ipssmoit napannenenunen, 5 OK
- bubnmnoreka 1
82
MPAMOYTOTLHEIM HApAIICHCTHIIEA, https://m.eds00.ru/9f4071b9
Ky0
23 Brinmykiibie MHOTOIpaHHUKHU. Bu6mnorexa LIOK

Teopema Ditnepa

https://m.edsoo.ru/fe733862




BBIHYKJ'II)IC MHOTI'OI'PaHHHKHU.

o bu6mmoreka [JOK
4 T T
8 copema Jitepa. Tlpasubrbie https://m.edsoo.ru/2935a9a0
MOJIYTIPaBUIIbHBIE MHOTOTPAHHUKHU
25 KoHnTtposbHas padota Bu6inorexa LIOK
"MHuororpaHHuku" https://m.edsoo.ru/2e18f255
26 [TonsaTue BeKTOpa HA MJIOCKOCTH U B Bu6mnorexa LIOK
HPOCTPAHCTBE https://m.edsoo.ru/e504d656
bu6mmoreka [IOK
87 Cymma BekTOpoB https://m.edsoo.ru/4a28dc02
bubmuorexa [JOK
88 P
A3HOCTD BERTOPOB https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
IT
89 PABHIIO napaeneturesa https://m.edsoo.ru/ec26fe5d
bubmuorexa [JOK
0
? YMHOMKEHHE BEKTOPA Ha HCIIO https://m.edsoo.ru/9a0a9%e56
Paznosxenue BekTopa o 6a3ucy . oK
. bubnuoreka 1]
1
? Thex ]jeKTOpOB’ HE TOKATIHX B https://m.edsoo.ru/b19f6a5d
OJHOM TJIOCKOCTH
bu6mmoreka [IOK
2
? Cranspoe npousseeHie https://m.edsoo.ru/0ac11¢95
93 Brruucnenue yria mexnay Bubmmoreka LIOK
BEKTOpPaMU B IIPOCTPAHCTBE https://m.edsoo.ru/ba545966
N bubmuorexa [JOK
94 IT
POCTCHIIHE Sa]aTH € BeKTopamH https://m.edsoo.ru/f85bfc46
. bu6mmorexa [IOK
95 ITpocte € 3a/1a4d C BEKTOpa
POCTEHIIIIE 3a/1aHH € BEKTOpamHu https://m.eds00.ru/79165d15
N bubmuorexa [JOK
96 IT
POCTCHIIHE Sa]aTH € BeKTopamH https://m.eds00.ru/635¢5087
97 [Ipocrelinue 3a7a4u ¢ BEKTOpaMu bubnnorexa LIOK

https://m.edsoo.ru/bd3745f8




08 O000111eHrE U CUCTEMATU3 AL 1 bubnuoreka [JOK
3HAHUU https://m.edsoo.ru/7d18834b
99 O000111eHNE U CUCTEMATH3AIUS | Bu6mmorexa [IOK
3HAaHUH https://m.edsoo.ru/33c477d3
bubmuorexa [JOK
100 Hrorosast kKoHTpoOJIbHAS paboTa 1 hits://m.cdsoo.rw/66fcfadd
bubmuorexa [JOK
101 HroroBast KoHTpoOIbHAs paboTa 1 https://m.edsoo.ru/aSh7b8e3
102 O06o001IeHne U CHCTeMAaTH3aINS | Bbubmunoreka [LIOK
3HAHUU https://m.edsoo.ru/dbee22bc
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypcsl
[ToBTOpenue tems! "KoopauHatst
bu6mmoreka [IOK
1 BEKTOpA Ha MJIOCKOCTH U B 1
P ‘ https://m.edsoo.ru/0341bc2b
MIPOCTPAHCTBE
5 [ToBTOpenue tems! "CkansipHoe | Bu6mmoreka LIOK
IIPOU3BEIEHUE BEKTOPOB" https://m.edsoo.ru/bed12a43
[ToBTOpenue Tembl "Breruucienue
bubmuorexa [JOK
3 TJ1a MEXK]ly BEKTOpaMu B 1
Y » " P https://m.edsoo.ru/bc 1572
IIPOCTPAHCTBE
IToBTOpEeHME TeMbI "YpaBHEHHE
. N bu6mmoreka [JOK
4 IPSIMOM, IPOXOSAIIEH Yepe3 IBe 1
P " POXOIAI pes A https://m.eds00.ru/6054b8cl
TOYKH
5 VYpaBHEeHME MJI0OCKOCTH, HOPMAJIb, | Bu6morexa LIOK
YpaBHEHUE IUIOCKOCTHA B OTPE3KAX https://m.edsoo.ru/18816216
6 YpaBHEHHE IJTIOCKOCTH, HOPMAJb, | Bu6mnorexa LIOK
YpPaBHEHME TUIOCKOCTH B OTPE3KAX https://m.edsoo.ru/016e25eb
bubmuorexa [JOK
7 BexropHoe npousseneHue 1
p P A https://m.edsoo.ru/c94ba09b
2 JIuHeliHbIE HEPABEHCTBA, JIMHEMHOE | Bu6mmorexa [JOK
pOrpaMMHUPOBAHNE https://m.edsoo.ru/897dd3b2
9 JIuneliHbIC HEPABEHCTBA, JIMHEWHOE 1 Bu6mmorexa [JOK

IPOrpaMMUPOBAHNE

https://m.edsoo.ru/1468bab3




AHanuTHyecKne MCETOAbI pacqéTa

bu6mmoreka [JOK

10 YIJIa MEHLY TPAMBIMH B https://m.edsoo.ru/Obdelbe8
MHOTOIPaHHHUKAX
AHaIUTHYECKHE METObI pacuéra

11 yIjia MeXAy MIOCKOCTSIMU B ngg;;fg;gggce £10e5
MHOTOTpaHHUKAaX

12 ®dopmyIia pacCTOSHUS OT TOYKH JI0 Bu6mmorexa LIOK
IUIOCKOCTH B KOOpJAMHATAX https://m.edsoo.ru/0b136158

13 Haxoxnenue paccTosiHuM OT TOYKU Bu6mmorexa LIOK
10 TIJIOCKOCTH B KyOe https://m.edsoo.ru/26a03fb7
Haxoxaenue paccToSHUN OT TOUKH

14 JI0 TIJIOCKOCTH B MPaBUIILHOM ngg;;fg;gﬁgs 13d87b
nupamMuIe

15 KonTponbnas pabota Bubmmoreka LIOK
"AHanutnueckas reomeTpus” https://m.edsoo.ru/d189bde2

16 CeueHust MHOTOTPAHHUKOB: Bu6morexa LIOK
CTaHJapTHBIE MHOIOIPaHHUKU https://m.edsoo.ru/810cfleb

17 CeueHust MHOTOTPAHHUKOB: METO/ Bubmmoreka LIOK
ClIeI0B https://m.edsoo.ru/4a33a8ab
CeueHust MHOTOTPAHHUKOB:

13 CTaHJapTHbIE MIJIOCKOCTH, Bu6mnorexa LIOK
[IEpeCceYCHUs NPSAMBIX U https://m.edsoo.ru/5caefclb
TIJIOCKOCTEM

19 [TapannensHbIe IpSMBIC U Bu6morexa LIOK
IUIOCKOCTH: NTApaAJJIEIIbHBIE CEUYECHUS https://m.edsoo.ru/23{4f089

20 [TapannensHbIe pSMBIC U Bu6morexa LIOK

MJIOCKOCTH: Pac4€T OTHOLLICHUI

https://m.edsoo.ru/dee379¢b




[TapamnenbHble TpsIMbIE U

bu6mmoreka [JOK

21 IUIOCKOCTH: YIJIBI MEXK
y Ay https://m.edsoo.ru/a28fd74e
CKPELIUBAIOIIMMUCS TPSIMBIMU
[leprieHAMKYAPHBIE TIPSMbBIE U
IJIOCKOCTH: CTAHJIaPTHBIE TTaphl 5
9 bubnnoreka LIOK
22 HEPIEHIUKYIIPHEIX INIOCKOCTEN U
p ARYITIP https://m.edsoo.ru/5a827900
MPSIMBIX, CHMMETPUH
MHOTOI'PAaHHUKOB
[lepnenaukyasipHbIE TPSMBIE U 5
bu6nnoreka [IOK
23 IUIOCKOCTH: TEOPEMA O TPEX
p p https://m.edsoo.ru/d3alfe30
NEepPHEHANKYISIpAX
[lepnienauKynsipHBIC IPSMBIE U
bubmuorexa [JOK
24 IUIOCKOCTH: BBIYHUCIIEHUS JINH B
g https://m.edsoo.ru/48db7058
MHOTOIPAaHHHUKAX
IToBTOpEHMeE: momaan . o
bubnuoreka [JOK
25 MHOT'OYTOJIbHUKOB, (POPMYJIBI JIJISI
y . Gopmymvt 1 https://m.edsoo.ru/725effc4
TJI0IAJIEH, COOOpaXKeHUsI IO 100U
IToBTOpEHMeE: momaan . o
bubnuoreka [JOK
26 MHOTI'OYTOJIbHUKOB, (DOPMYIIBI JIJISI
Y . (popmyme A https://m.edsoo.ru/8eftbe78e
TJI0IA e, COOOpaXKeHUsI IO 100Ut
[ToBTOpEeHnue: miomagn .
bu6mmoreka [IOK
27 MHOT'OYT'OJbHUKOB, (DOPMYJIBI JIJISI
y . opmy et 1 https://m.edsoo.ru/77¢c22f{c5
IO, COOOpaKEHUSI IO 100MsT
IInomanu ceueHuit
73 MHOTOIPAaHHUKOB: ILJIOIIAI1 Butmoreka [IOK

MOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHUs MOJ00uUS

https://m.edsoo.ru/1780basd




IImomaau ceuenuit
MHOTOIPAaHHUKOB: ILJIOIIAIN

bubmuoreka [JOK

29
ITOBEPXHOCTEH, pa3pe3aHus Ha https://m.edsoo.ru/078cd184
4acTH, COOOpaxKeHUs MOJ00us
KoHnTtposbHas padota .
" bubnnoreka LIOK
30 [ToBTOpEHME: MHOTOTPAHHUKHU
p p . https://m.edsoo.ru/7491efe0
CEYCHHSI MHOTOIPAaHHUKOB
31 O06Bém Tena. O0bem Bubimoreka LIOK
IIPSAMOYTOJIBHOTO ITapajulesieuIIe1a https://m.edsoo.ru/4dffda97
3amaun 00 yaABOCHHH Ky0Oa, O . o
bubnuoreka [JOK
32 azparype Ky0a; o Tpuce
KBAZIPATYPE KyDa, O TPHECKIIH https:/m.edsoo.ru/74b2ad91
yria
CrepeomeTpuyeckue 3a1a4u, . o
.. bubnuoreka [JOK
33 CBSI3a e ¢ 00BEMO
BASAMHBT HEMOM https://m.edsoo.ru/ec24dfc2
MPSIMOYTOJILHOTO MapasuieieNuIe ia
[IpuknagHbie 3aa4n, CBSI3aHHbBIE C 5
.. bubnnoreka LIOK
34 BBIYHCIICHHEM 00bEMa
https://m.edsoo.ru/f465d10e
MPSIMOYTOJILHOTO MapasuieieNuIe ia
.. . bu6mmoreka [JOK
35 OO0BEM MPSIMOIt TPU3MBI
P P https://m.edsoo0.ru/0341bc2b
CrepeomeTpryecKue 3a1auu, .
bubnuoreka [JOK
36 CBSI3aHHBIC C BBIYUCICHUEM
.. o https://m.edsoo.ru/bed12a43
00BEMOB MPSAMOI TPU3MBI
[Ipukiannelie 3a7a4n, CBsI3aHHbBIE C Bu6mnorexa LIOK
37 N N
00BEMOM TIPSIMOI TIPU3MBI https://m.edsoo.ru/be 1572
Brerunciaenue 00EMOB Te €
38 IIOMOUIBIO ONPENEIIEHHOTO Bub6noreka LIOK

uHTerpana. O0bEM HaKJIOHHON
IPU3MBI

https://m.eds00.ru/6054b8c1




Brruncienue 00EMOB TeI C

« bu6mmoreka [JOK
39
HOMOTHLIO OfIp eI,[.eHeHHOFO https://m.edsoo.ru/188f6216
uHTerpana. O0bEM nupamMusl
®dopmyna 00bEMA TUPAMHUIBIL. .
bubnnoreka LIOK
40 OTHolleHne 00BEMOB ITUPAMU/T C
p A https://m.edsoo.ru/016e25¢eb
00IIKM yTJIOM
dopmyna 00bEMa MUPaAMHIBL. 5
bu6nnoreka [IOK
41 OtHoleHne 00BEMOB ITUPAMU/T C
p A https://m.edso00.ru/c94ba09b
o01INM YTIIOM
CrepeomeTpuyecKkue 3a1auu, i [OK
42 CBs3a e ¢ 00BéMa aKJIOHHOM MOIIHOTCKA
PASAHHBIC € ODBEMAMH HATIORHOR https://m.eds00.ru/897dd3b2
MIPU3MBI
13 CrepeomeTpuyeckue 3a1a4u, Bu6mnorexa LIOK
CBsI3aHHbIE C 00bEMaMU TUPAMHU/IBI https://m.edsoo.ru/1468bab3
[IpuknagHbie 3aaa4u 10 TEME 6
" - " bu6mmnoreka [{OK
44 OOBEMEI Ten", CBI3aHHBIC C
B ’ . https://m.edsoo.ru/0Obde1be8
00BEMOM HAKIIOHHOW TIPU3MBI
IIpuknagHele 3a1a4u MO TEME 5
" - " bu6mmoreka [{OK
45 OOBEMEI Ten", CBI3aHHBIC C
. https://m.edsoo.ru/3cef10e5
00BEMOM MTHPaMHUIBI
[Tpumenenue o0BEMOB.
bu6mmoreka [IOK
46 B CIIEHHE PaccTo 0
PIAMCIICHHE PacCTOAHIA A https://m.edso0.ru/0b136158
IIOCKOCTH
47 Kontponbnas padora "O06bEmM Bu6mmoreka LIOK
MHOTOIpaHHHUKa" https://m.edsoo.ru/26a03fb7
unuuapuyeckast HOBEPXHOCTb,
48 o0pa3yronue HUIHHIPUIECKON Bubmiorexa HOK

MMOBEPXHOCTHU

https://m.edsoo.ru/5513d87b




Humunaap. [Ipsamoit kpyroBoi

bu6mmoreka [JOK

49 wrip. Tloa s nosepxHocTH https://m.edsoo.ru/d189bde2
LUIUHAPA
KoHnueckas oBEpXHOCTb, G oK

S0 obpasyoume Komcciol gm0 S 10cfleh
noBepxHoctu. Konyc
CeueHue KOHYyca MIIOCKOCTBIO,

51 napasuieIbHOM MJIOCKOCTH bubanorexa LIOK

https://m.edsoo.ru/4a33a8ab

OCHOBaHUSs

57 VYceuénnslit konyc. M3o0paxenue Bu6mmorexa LIOK
KOHYCOB M YCEYEHHBIX KOHYCOB https://m.edsoo.ru/Scaefc1b

53 [Tnomans 60KOBOM MOBEPXHOCTH U Bubimoreka LIOK
IIOJIHOM ITOBEPXHOCTU KOHYyCa https://m.edsoo.ru/23f4f089

54 [Tnomaabs 60KOBOM MOBEPXHOCTH U Bu6nmorexa [{OK
IIOJIHOM ITOBEPXHOCTU KOHYCa https://m.edsoo.ru/dee379eb
CrepeomeTpryuecKue 3aa4u Ha

55 JI0OKa3aTeJIbCTBO U BBIYUCIICHHUE, Bu6morexa LIOK
IIOCTPOEHUEM CEYEHUN HUINHAPA, https://m.edsoo.ru/a28fd74e
KOHYyCa
CrepeomMeTpruYECKHE 3a/1a4d HA

56 JI0OKa3aTeJIbCTBO U BHIYMCIICHHE, Bu6morexa LIOK
MMOCTPOEHUEM CEUCHUH HWIIUH]IPA, https://m.edsoo.ru/5a827900
KOHycCa

57 IIpuknagHele 3a1a4n, CBSI3aHHBIE C Bu6mmoreka LIOK
OWJIUHIPOM https://m.edsoo.ru/d3alfe30

53 [Ipuknannelie 3a7a4n, CBsI3aHHbBIE C Bu6noreka LIOK

OUIMHAPOM

https://m.edsoo.ru/48db7058




bu6mmoreka [JOK

59 Cdepa u wap https://m.edsoo.ru/725effc4
[Tepeceuenue cepsl u mapa c
60 wiockocThio. Kacanue mapa u Bu6imnorexa LIOK
chepsl IIIOCKOCTHI0. By u https://m.edsoo.ru/8efbe78e
n300pakeHHE 1mapa
[Tepeceuenue cepsl u mapa c
61 iockocThio. Kacanue mapa u Bu6nnorexa LIOK
chepsl III0CKOCThI0. By u https://m.edsoo.ru/77¢22fc5
n300pakeHue mapa
2 VYpasnaenue chepsl. [Lomans Bu6mmoreka LIOK
cdepsl U e€ gacten https://m.edsoo.ru/1780ba5d
bubnnoreka [JOK
63 Cummetpusi cephl 1 mapa htt‘pS://l’n.edSO(E.Iru/O78Cdl84
CrepeomeTpruecKkue 3aJauu Ha
JI0OKa3aTelIbCTBO U BHIYMCIICHHE, EuG oK
MOCTPOEHUEM UX CEUECHUI
MJIOCKOCTHIO
CrepeomeTpruecKkue 3aJauu Ha
JTI0OKa3aTelIbCTBO U BHIYMCIICHHE, EuG oK
65 CBsI3aHHBIE CO cpepoii U Ij_IapOM, htlfp ;:I/P/Ir?:;(sigm IAdfEda97
MOCTPOEHUEM UX CEUCHUU
MJIOCKOCTHIO
66 [Ipuknannelie 3a1a4n, CBsI3aHHbIE Bu6mnorexa LIOK
co cthepoii u mapom https://m.edsoo.ru/74b2ad91
67 [ToBTOpEHHE: OKPYKHOCTH HA Bu6imorexa LIOK

IIJIOCKOCTH, BBIYHUCIICHUA B

https://m.edsoo.ru/ec24dfc2




OKPYKHOCTH, CTAaHAAPTHBIC

noa00us
68 Paznuunble koMOMHALIMU TeT Bu6inorexa LIOK
BpAIlIEHHUS] U MHOTOTPAaHHUKOB https://m.edsoo.ru/f465d10e
69 3agauu no teme "Tena u Bu6muorexa [JOK
IIOBEPXHOCTHU BpaleHus" https://m.edsoo.ru/0341bc2b
70 3anauu no Teme "Tena u Bubimoreka LIOK
MOBEPXHOCTHU BpaleHus" https://m.edsoo.ru/bed12a43
71 Konrponbnas pabdora "Tena u Bubimoreka LJOK
MOBEPXHOCTHU BpalieHus" https://m.edsoo.ru/bc15f7{2
7 O0BéM umuHapa. Teopema 00 Bu6nuorexa [JOK
00BbEME MPSMOTO LUITUHIPA https://m.edsoo.ru/6054b8¢c1
Brruncnenue 0o05EMOB Te ¢ EuG oK
& HOMOIIBIO OTPEACTIEHIONO htptlsz:I/P/Ir?lfgsigru/188%216
uHTerpana. O6bEM KoHyca
74 [Tnomaau 60K0BOM U MONHON Bu6mmorexa LIOK
IIOBEPXHOCTH KOHYCa https://m.edsoo.ru/016e25¢eb
CrepeomeTpuyiecKkue 3a1auu,
75 CBSI3aHHBIE C BBIYMCICHUEM Bubmorexa [IOK
. https://m.edsoo.ru/c94ba09b
00BEMOB LIMITMHJIPA, KOHYCA
[IpuknagHbie 3a1a4u 110 TEME Bt OK
76 "OBBEMEL H lomA htlfsz:I/I//Ir(r)fee(;(sigru/897dd3b2
MOBEPXHOCTEN Tel
O0BEM 1mapa 1 IIapoOBOTO CEKTOPA.
Teopema 06 06bEme mapa.
77 Tnomass chepsr. bubnuorexa [JOK

CrepeomeTpryeCcKHe 3a1a4u,
CBSI3aHHBIE C BHIYMCICHUEM

https://m.edsoo.ru/1468bab3




00BbEMOB 11apa, MapoBOro
CermMeHTa M I1apoBOT0 CEKTOpa
[Ipuknagabie 3a1a491 110 TEME
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM 11apa U IJIOIIAIBIO

bu6mmoreka [IOK

8 chepnl. COOTHOIIICHUS MEXKTY https://m.edsoo.ru/Obde 1 be8
IJIOIIAIMU ITIOBEPXHOCTEN U
00BbEMaMH MOJJOOHBIX TEIl
ITonoOHBIE TENIa B MPOCTPAHCTBE.

N3menenne o0bEéMa rpu mo100uu.

79 CrepeoMeTpryeCcKUe 3a1a4u, Bu6anorexa LIOK
CBSI3aHHBIC C BBIYMCIICHUEM https://m.edsoo.ru/3cef10e5
00BEMOB T U TIOIIAACH
MMOBEPXHOCTEN
KonTponbnas pabota "I[lnomanu EuG oK

.. noImoTeKa

80 HOB'?pXHOCTH H OOBEMBL KpYTIIbIX https://m.edsogru/Ob136158
Te
JIBU>KEHUSI POCTPAHCTBA.

21 OtoOpakenus. J[BrxkeHus: u Bu6anorexa LIOK
paBeHcTBO (uryp. Obuue https://m.edso0.ru/26a03fb7
CBOMCTBA JBUKECHU I
Buabl nBrkeHMin: napauieIbHbIN

20 MepPEeHOC, LIEHTpalbHasi CHMMETPUS, BuGmuorexa [JOK
3epKalibHask CHMMETPHS, IOBOPOT https://m.edsoo.ru/5513d87b
BOKPYT IPSIMOM

23 [TpeoOpa3oBanus nopobus. Ipsmas Bu6muorexa [JOK
u cdepa Diinepa https://m.edsoo.ru/d189bde2

’4 I'eomeTpryeckue 3a1aun Ha Bubmmoreka LIOK

IMPUMCHCHUC NBUKCHUA

https://m.edsoo.ru/810cfleb




85

86

87

88

&9

90

KoHnTtposbhas padota "BekTopsl B
npocTpascTae”

O6o6matomee moropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3allus 3HaHU:
"IlapanienbHOCTb NPSAMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

O6o6matomee nmoropenue 11
MOHSITHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHCTEeMAaTH3aIus 3HAaHUH
"BexTops! B mpocTpaHcTee"

Ob6o6muaroee nopropenue 11
HOHSATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3alus 3HaHU:
"BexTops! B mpocTpaHcTBe"

Ob6o6maroree nopropenue 11
MIOHSITUHA U METOJOB Kypca
reomerpun 10—-11 knaccos,
cuctemarusaius 3Hanuil: "Oo6bem
MHOTOrpaHHHUKa"

Ob6o6maromee nosropenue 11
HOHSATHI U METO/IOB Kypca
reomerpun 10—-11 knaccos,
cuctemaruzaius 3HaHuil: "Oo6bem
MHOTOTpaHHUKA"

bu6mmoreka [IOK
https://m.edsoo.ru/4a33a8ab

bu6mmoreka [IOK
https://m.edsoo.ru/5caefclb

bubmuorexa [JOK
https://m.edsoo.ru/23f4f089

bu6mmoreka [JOK
https://m.edsoo.ru/dee379¢eb

bubmuoreka [JOK
https://m.edsoo.ru/a28fd74e

bubmuorexa [JOK
https://m.edsoo.ru/5a827900




O6o06matomee nmoropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 knaccos,

bubmuorexa [JOK

o1 CUCTEMAaTHU3aLMs 3HAHUM: https://m.edsoo.ru/d3alfe30
"TInomanay MoOBEepXHOCTU U 0OBEMBI
KpyIJibix Ten"
Ob6o6maromee mosropenue 11
MOHATHI U METOJOB Kypca

9 reomerpun 10-11 xnaccos, Bu6nuorexa [JOK
cUCTeMaTu3anus 3HaHuH: https://m.edsoo.ru/48db7058
"[Tomraay MOBEPXHOCTH U 00BEMBI
KpyrIJbix Ten"

bu6mmoreka [IOK
93 Hroroas xonTpoasHas pabora htt‘ps://In.edSO(I)_.Iru/7256ffC4
bubmuorexa [JOK

94 HtoroBast KOHTpoONbHAs paboTa hitps:/ /m.edsogru/Sefbe7Se

95 IToBTOpeHue, 06001mEHNE 1 Bu6muorexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/77¢22fc5
Hcrtopust pazButusi crepeomMeTpun

96 KaK HayKd U €€ pojib B Pa3BUTUH Bu6muorexa [JOK
COBPEMEHHBIX WHKEHEPHBIX U https://m.edsoo.ru/1780basd
KOMITHIOTEPHBIX TEXHOJIOTUI
Hcropus pazButus crepeoMeTpun

97 KaK HayKu U €€ pojib B Pa3BUTHH Bu6muorexa [JOK
COBPEMEHHBIX WHKEHEPHBIX U https://m.edsoo.ru/078cd184
KOMITHIOTEPHBIX TEXHOJIOTUI

08 Hcropus pazButus crepeoMeTpun Bu6muorexa [JOK

KAaK HayKU U €€ pojib B PA3BUTUU

https://m.edsoo.ru/7491efe0




COBpPEMEHHBIX HHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

HcTopus pa3BUTHS CTEPEOMETPUH

99 KakK HayKU U €€ poJib B Pa3BUTUH | Bu6imoreka LIOK
COBPEMEHHBIX UHXKEHEPHBIX U https://m.edsoo.ru/4dffda97
KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropus pazBuTus CTepeoMeTpUm

100 KakK HayKu U €€ poJib B Pa3BUTUHU 1 Bubimoreka LIOK
COBPEMEHHBIX MHXKEHEPHBIX U https://m.edsoo.ru/74b2ad91
KOMITbIOTEPHBIX TEXHOJIOTUI
Hcropus pazBuTus CTEpeOMETPUMN

101 KakK HayKU U €€ poJib B Pa3BUTUH 1 Bu6mnoreka LIOK
COBPEMEHHBIX UHXXEHEPHBIX U https://m.edsoo.ru/ec24dfc2
KOMIIBIOTEPHBIX TEXHOJIOTHUI
Hctopus pazBuTus CTepeoMeTpUn

102 KakK HayKU U €€ poJib B Pa3BUTHUH | Bub6imoreka LIOK
COBPEMEHHBIX NHKEHEPHBIX U https://m.edsoo.ru/f465d10e
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITPOI'PAMMBI

10 KITACC

Kona
MpOBEPAEMOro
pe3yJbTara

7

7.1

HpOBepﬂeMme NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHeEro oﬁmero oﬁpasoBa}mﬂ

I'eomerpus

OHGpHpOBaTB MOHATHUAMMU: TOUKA, IIpAMaAA, IIJIOCKOCTb

7.2

7.3

7.4

IIpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX IIPU PELICHUU
reOMETPUUYECKUX 3a/1ad

OnepupoBaTh MOHATUSMU: TAPAUIETLHOCTh W MEPICHIUKYISIPHOCTD
MPSIMBIX U MJIOCKOCTEH

KrnaccudunupoBaTh B3aMMHOE PACIIOJIOKCHHE TPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OrnepupoBaTh MOHATUSMU: IBYTPAHHBIA YToOJl, TPaHU JIBYTPAHHOTO YTJa,
pedpo IBYrpaHHOIO yria, JMHEHHBIA YroJl IBYTPAaHHOTO yTia, TpaaycHas
Mepa ABYTPaHHOTO yria

OnepupoBaTh MOHATUSMU: MHOTOIPDAHHUK, BBIMYKJIBIA M HEBBITYKIIbINA
MHOT'OIPAaHHUK, JIEMEHTbl MHOTOTPAHHUKA, TPABUIIbHBI MHOTOTPAaHHUK

Pacnio3naBaTh OCHOBHBIE BUBl MHOTOTPAaHHUKOB (IUpaMuia, Mpu3Ma,
MPsIMOYTOJIbHBIN Mapaienenumnes, Kyo)

7.8

KnaccupunupoBaTe  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKaUMK  (BBINYKJIbIE W HEBBINYKIble  MHOIOIPAHHUKH,
IIPaBUJIBHBIE MHOTOTPAHHMKH, TIpSAMbIE W  HAKJIOHHBIE IIPU3MBI,
napaiesIenure bl)

7.9

7.10

OHGpHpOBaTI) IIOHATHUAMMU CCKyHiasa IIJIOCKOCTBD, CCUCHUC
MHOTI'OIr'paHHUKOB

OOBICHATH IMPUHIIUIIBL IMOCTPOCHUA Ce4YeHUI MHOT'OIr'paHHUKOB,
HCIIOJIB3YS METOH CJICIOB

7.11

Crpoutpb cedeHHMs] MHOTOIPAHHHUKOB METO/JOM CJIEJIOB, BBIIOJIHATD
(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHU3Y

7.12

PemraTs 3aaa4i Ha HAXOXKIACHUC TCOMETPHUICCKUX BCIUYHH 110 06pa3uaM
HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKUC METOJbI IIpH
pPE€IICHUN CTAHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BBIYUCIICHHC
paCCTO}IHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKHIO
IJIOCKOCTH, MCKAY CKPCHIUBAOINUMUCS MMPAMBIMHA

7.13

PemraTs 3aa4i Ha HAXOXKIACHUC TCOMETPHUICCKUX BCIWYHH 110 06pa3uaM
HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTHUYCCKUC MCETOJbI ITIpH




pEIICHUN CTaHJAPTHBIX MAaTeMaTHYECKUX 3a/lad Ha BBIYKMCIICHHE YTJIOB
MEX/y CKPEIIMBAIOIIMMUCA TPSMBIMH, MEXAY MPSMOM M IUIOCKOCTHIO,
MEXy TIOCKOCTSMHU, ABYTPAHHBIX YTJIOB

Beruncnsate 00bEMBI W IUIOHIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BBIYUCIISTH COOTHOIICHUS

714 MEXIY IUIOIIAISIMA ITOBEPXHOCTEN, o0BEMamu MOJ00HBIX
MHOI'OIPAHHUKOB
715 OnepupoBaTh MOHSTHSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCb U
' IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TIIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekatb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MPeACTaBICHHYIO Ha
YyepTekax U pUCyHKax
[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4y, MOPEIIONAramiliuX HECKOJIbKO IIaroB pPEIICHMs, €CIU YCIOBUSA
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpuMmensATh mpocTellne MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHUKAIITMOHHBIE CHCTEMBI IIPHU PEIICHUU CTEPEOMETPUUECKUX 3a1au
719 [IpuBOANTE MpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHATh NOSyYEeHHbIE 3HAHUS HA MTPAKTUKE: aHAJTU3UPOBATh pealbHbIC
CUTyalluu U IPUMEHSATh U3yUCHHbIE IIOHTHS B ITPOLIECCE TOMCKA PEILICHUS
MaTeMaTH4ecku  cHOpMyIHpPOBAaHHOW  MpOOJIeMBbI,  MOJIEIHUPOBATH
7.20 peanbHble CUTYyallud Ha S3bIKE N'€OMETPHUM, UCCIENIOBATH MOCTPOCHHBIE
MO/JIEJIH C UCII0JIb30BaHUEM F'€OMETPUUYECKUX OHATUN U TEOPEM, allliapara
anreOppl, pelmaTh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXICHHUEM
T€OMETPUUYECKUX BEJTUYUH
11 KUIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NMPoBePSIEeMOro .
00pa3oBaTeIbLHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATUSAMU: HWIMHIPUYECKAs MOBEPXHOCTh, 00pa3yromiue
6.1 MUATUHIAPUYECKOW TOBEPXHOCTH, MWJIMHJIP, KOHUYECKas IMOBEPXHOCTH,
' oOpa3yroniye  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (IUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTyUEHHSI TeJ BPaILCHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHE CPephl U TTIOCKOCTH




6.5

OnepupoBaTh TMOHATUSMH: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIAPOBOW CJIOW, OCHOBAaHWE IIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOU CEKTOP

6.6

6.7

6.8

Beruncnsate 00BEMBI M IUIOIMIAAM TMOBEPXHOCTECH TN BpAIICHUS,
TEOMETPHUYCCKUX TEJl C MPUMEHEHHEM (popMyIT

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OIKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCcaHHAS B MHOTOIPAHHUK HIIH TEJIO
BpaIllCHUS

BBIYHCIIATE COOTHOIIEHUS MEXTY TUIOIIISIMH IIOBEPXHOCTEH M 00BbEMaMHU
IMOJOOHBIX TEI

6.9

N300pakaTh u3ydaeMble (UTYPHI OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHTH CEUYCHHUS Tel
BpaleHus

W3Brekatb, WHTEPIPETHPOBATH M MPEOOPa30BbIBATH HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKax

[TpumeHsTh TeOMeTpUYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANoJaralollluX HECKOJIbKO IIAroB pEIeHUs, €CIU YCJIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JIEHCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHCIO, OOBACHATH, KAKUMH CBOWCTBAMH OHH
o0azaoT

HpI/IMeHHTb IMMpaBUJIO MTapaJlICIICITUIICAA ITPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKApTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
Yroja MEXAy BEKTOpaMH, CKAJIPHOE IMPOU3BEIACHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauth cymMMy BEKTOpPOB U INPOU3BEACHHE BEKTOpAa Ha YMCIO, YToJ
MEXJly BEKTOpaMH, CKaJISpHOE MPOU3BEIECHUE, PACKIIAbIBATE BEKTOP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM

33.IlaBaTB IIJIOCKOCTb YPABHCHUECM B HeKapTOBOﬁ CUCTCME KOOPpAHUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3ala4r Ha MPUMEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemarn 3aJa4d Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIICHUH H
HAaXO0XIACHUC T'COMECTPHUICCKUX BCIUYMH I10 06pa3uaM WK aJirOpuTMam,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEeIICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIne IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CHCTEMBI ITPHU PEIICHUN CTEPEOMETPUYECKHUX 3314

6.22

6.23

IIpuBOAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HH, PACIIO3HABATh IIPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHBIC 3HaHUS HA IPAKTHKE: aHAIU3UPOBATh pealibHbIC
CUTYallU{ U IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIMpPOBAaHHOW  MpOOJIEMbI,  MOJEIUPOBATH
pealbHbIe CUTYyallUd Ha SI3bIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITUHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aavd, CBS3aHHBIC C HAXOXICHHEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eometpus

7.1

OcHoOBHbIE TOHATHSL cTepeoMeTpuu. Touka, npsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[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 CKpeuuBarouiyecss mnpsMble. [lapamnenbHOCT  OPSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSAMOM M IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIOJl MEXJIy TMpsSMbBIMA B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajlieibHble MIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHCcTBeHHBbIE (UTYPBHI Ha IJIOCKOCTH: TETpad.ip,
KyO, mapaJjienenumnes, 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
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXY MPSIMOU U IJIOCKOCTBIO, JBYTPAHHBII
yTOJI, TUHEHHBIN yroJl IByTrpaHHoro yria. [lepnenaukynsip u HakJIOHHbBIE: PACCTOSTHUE
OT TOYKH JIO IFIOCKOCTH, PACCTOSTHUE OT MPSIMOM JIO IJIOCKOCTH, MTPOSKIHsI (PUTYPBI HA
IJIOCKOCTB. [IepreHIMKyIApHOCTb IIJIOCKOCTEMN: MPU3HAK NEPIEHANKYIJISIPHOCTH IBYX
mrockocreil. Teopema o TpEX MeprneHaNKyIsIpax

IloHnsiTHE MHOrOrpaHHHKAa, OCHOBHBIE 3JIEMEHTHl MHOTIOIDAHHUKA, BBIIYKJIBIE H
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrombHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs IpPU3MBI, OOKOBasl U
IIOJIHAs ITOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMOyroJabHbIN NapajuIeIeIuIe]
u ero coiictBa. [Iupamuaa: n-yronbHas nupaMuja, TpaHd U OCHOBaHHWE MUPAMUBbI,
OOKOBas M IOJIHA MOBEPXHOCTh NMHUPAMUMbI, MIPaBWIIbHAA U yCeu€HHas MUpaMuja.
OnemMeHTHl NpuU3Mbl W nOUpaMuibl. [IpaBUIIBHBIE MHOTOIDAaHHUKH: IOHSTHE
[IPaBWJIBHOTO MHOTOTpaHHMKA, INpaBUJIbHAs IpU3Ma M IpaBUIbHAs NHpPaMUja,
NpaBUJIbHAS TPEYTroJbHAs MUpaMUa U NpaBWIbHBIN TeTpasap, kyo. [IpencraBnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAaX: 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
MIOBEPXHOCTH U TIOBEPXHOCTH IPaBWJIBHOM NHpaMUAbl, TEOpPEMa O ILIOLAAH
yceuéHHol nupamusl. [lonsarue 06 06béMe. O0bEM MUpamMuIbl, 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 MOBEPXHOCTb, 00pa3yoIIye MINHIPUYECKON TOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBEpXHOCTH. LlMmuHAp: OoCHOBaHUSA M OOKOBas MOBEPXHOCTb,
o0pasyromias u 0Ck, IO OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3yrolne KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON MOBepXHOCTH. KOHYC: OCHOBaHME U BeplLIMHA, 00pa3yromas
1 OCb, TUIOMIA/Ib OOKOBOMW U MOJTHON MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
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

N300paskeHue Tes BpalleHus Ha IJI0CKOCTH. Pa3BEpTka UIMHApa U KOHYyCca
KomOuHamu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIHCAHHBINA
0Ko0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
IPSMOYTOJIBHOTO Napaijenenunena M cieactBus u3z He€. OOBEM HUIMHpA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOMIAASMU
MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TET

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

BGKTOP Ha TUNIOCKOCTH U B IIPOCTPAHCTBE. CrnoxxeHre M BBIUMTAHHE BCKTOPOB.
YMHOXEHHE BCKTOpPA HA YHUCJIO. Paznoxxenue BCKTOpa 110 TpéM HCKOMIUJIaHAapHbIM
BCKTOpPaM. HpaBI/IJ'IO napajiiejacnuicaa. Pemienue 3agad, CBA3aHHBIX C
MPUMCHCHUCM ITPpaBUJI 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.
KoopannaTHO-BEeKTOPHBIN METO/I ITPU 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; TPUMEHSATH UX; yMEHUE (HOpMyITUPOBATH
0o0paTHOE W HPOTUBONOJIOKHOE YTBEPXkAECHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MaTEeMaTU4YECKOM HHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PACCYKACHHWS IIpU PpEUICHMM 3alad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYXICHHM; YMEHHE
OIEpUPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, OINEpPALMU Haj
MHOXXECTBAMHU; yMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar AJis ONMCAHUS PEAIbHBIX IIPOLIECCOB U SIBJIEHUI U NIPU PELICHUH
3a1a4, B TOM 4YHCIIE W3 JpPYyrUX Yy4YeOHBIX TMPEIMETOB; YMEHHE
OIepUpOBATh MOHATHAMMU: Ipad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTh rpa(bLI ITpU pCUHICHUU 3aaa4

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 4YHCJIA, OCTaTOK I10 MOAYNIO, PALMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX 4YMCET; YMEHHE MCIOJIb30BaTh
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-pAIMOHATBHBIX

BBIPDAKECHHI; YMEHUE ONEPHUPOBATH IMOHATHUSIMH: IOCIIEIOBATEIbHOCTD,




apudMeTHIecKas Iporpeccus, FreoMeTpryIecKas mporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3a]aBaThb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHUE ONEepUpPOBaTh HMOHATUAMH: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apIyMEHT KOMIUJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckasi, TPUrOHOMETpHUEecKas U
anreOpanyeckas); yMeThb NPOU3BOAMTH apuU(pMETUUYECKHE ACUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPHl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

OIIPEACIINTCIIb MAaTPHIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIC, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(muueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
HNOHSTUSIMU: TOXKJIECTBO, TOKIECTBEHHOE IPEoOpa3oBaHue, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTD
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHHE pellarb YpaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peIIATh
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM; IPUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MaTEMaTHYECKUX

3aj7a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIACTe! HAYKH U peasTbHOU )KU3HU

YMeHue onepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (YyHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMHU, HauOoJblllee ¥ HaMMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXYTKE, HeIIpepbIBHAs (DYHKIIMS, aCUMIITOTHI rpaduka
GyHKIMY, 1epBasi ¥ BTOpasi MPOoU3BOAHAs (DYHKLUHU, T€OMETPUUECKUI 1
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Has, ONpeneIEHHbINH
MHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QYHKIHH;, yMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (YHKIMH, HaXOAUTh YpaBHEHHE KacaTeIbHOW K rpaguky
(GYHKIMU; YMEHHE HaXOAWUTh MPOU3BOIHBIE IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HccCieloBaHUS (YyHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAueHUs (YHKIUI; CTPOUTH
rpauKd MHOTOUYJIEHOB C HCIIOJIb30BAHMEM alllapara MaTeMaTH4eCcKOro
aHaINM3a; NPUMEHATh NPOU3BOAHYIO I HAXOXKIEHUS HaWIy4IIero
pelnieHusl B NMPUKIAJHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMHYECKUX W

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOOUTh IJIomaanu U 00BEMBI (I)I/Il"yp C IIOMOIIBIO




HUHTCrpaia, NpUBOAUTL NPUMCPbBI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YpaBHEHUH

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKIMH, oOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIHS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIMH, TOKa3arenbHass M Jiorapudmuyeckas (QyHKUUH; YMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMN, BBHIIOIHATH MPE0oOpa3OBaHUS
rpapuKoB (pyHKIUH, HCIOIb30BATE I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX Y4EOHBIX MPEIMETOB H
3aJjay U3 peaslbHOM JKM3HU; BBIpAXaTh (POpPMyJIaMU 3aBUCHMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (PyHKINHA IS peTeHHsI
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, 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); COCTaBJIATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CUCTEMBI 10 YCIIOBHIO 3aJa4yH, MCCIENOBATh IOJyYCHHOE DPEIICHUE U
OLICHMBATh IPaBAONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallMd Ha SA3BIKE MATEMAaTHUKH; COCTABIATH BBIPAXKCHMUS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCJIOBHUIO 33]1a4H,
UCCIEN0BATh IMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yJIbTaT

YMeHue onepupoBaTth MOHATUSMU: cpeiHee apudMeTHIecKoe, MeArana,
HanOoJIbIlIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAHIapTHOE
OTKJIOHEHHE YUCIOBOTO HaOOpa; yMEHHE W3BIIEKAaTh, HHTEPIPETUPOBATD
nH(opMaIrIo, TPEACTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTPa)KaIOIIYI0 CBOKMCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM 4YHCIIE C MPUMEHEHHEM TpadUuUyecKux
METO/IOB M DJICKTPOHHBIX CPEJICTB; TpaMueCcKH NCCIIeI0BATh COBMECTHBIC
HAOMIO/IEHUsT C TOMOINBID JHarpaMM pPAacCeMBaHUS H JIMHEWHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMH: CIIy4alHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYallHOrO COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(bopMysbl CIOXKEHUS U YMHOXEHHUS BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSTHOCTH, (hopmyiy bepHymnu, komOuHaTopHble hakThl U HOPMYIIBI;
OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydyailHas BeEJIMYMHA, pACIpPECIIEHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUAAHHUE, NMUCIEPCHs M CTAaHAAPTHOE OTKIOHEHHE
CIly4ailHOW BEJNWYMHBI, (YHKIMHM pACIpelesieHuss H  IUJIOTHOCTH
PaBHOMEPHOI0, ITOKA3aTeIbHOIO W HOPMAJIBHOIO PACHPENCICHMI;
YMEHHE HCIIOJIb30BAaTh CBOMCTBA M3YUEHHBIX pacHpeleleHui uis
peleHus 3a7ay; 3HAKOMCTBO C TOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBLIMX YHUCET B MPHUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSIX; YMEHHE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IMepecTaHOBOK; OuMHOM HbroTOHa; ymeHue
NPUMEHSATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJISl PEIICHUS 3a/1a4;
OLICHUBATh BEPOATHOCTH  PEalbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH IIOJYUYECHHBIN PE3YNIBTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHHM YIoOI,
JBYI'PAaHHBIA YTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINECS IpsMBIE,
MapaJuIeIbHOCTh U NMEPHNEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY HPSAMBIMH, YroJl MEXAY IPSAMOM M INIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSHUE MEXKIY
MIPSAMBIMH, PACCTOSTHAE MEKy TUIOCKOCTAMM; YMEHHUE UCIIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIe (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpPA; CTPOUTH
MAaTE€MaTU4eCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUC 3a1a4YU
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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,

MNpsAMOYT'OJIBHOTO IMapaUIC/ICTIMIICAa, THPaMHUAbI, MPU3MbI, HOUJIWHIApPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIDA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs], UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPECTB;
yMEHHE MIPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENEHO
(dbopMyIHpOBaTH ONpEACTICHUS U3yYaeMbIX (PUTYyp, BBIIABUTATh THIIOTE3bI
0 CBOICTBax U MpHU3HAKaX reOMEeTpUYecKuX (puryp, o00OCHOBHIBATH WM
ONpoBepraTh MX; yMEHHE TPOBOAMWTH Kiaccudukanuioo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBIMIOJIHATH HEOOXOAMMBIE JIOMOJHUTENbHBIC

MOCTPOCHUS
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YMeHue oOmnepupoBaTh IMOHSATHUSMHU: JBM)KCHHE B  TIPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue MOA00MS, MOJ00HBIE (UTYpBI; YMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYphI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXUTCKType; HCIIOJIB30BaTh T'€OMETPUUYCCKHUE OTHOUICHHS
NIPU PEIICHHUH 32149, HAXOAUTh FT€OMETPUICCKUE BETMYMHBI (JUTHHA, YTOJ,
I0MIa/1b, 00BEM) MPU PEIICHUH 3a/1a4 U3 APYTUX YICOHBIX IPESIMETOB H
U3 PEANTbHOW KM3HHU, YMEHHE BBIUUCISATH F€OMETPUYCCKHUE BEIUYHUHBI
(mMHa, yroi, IUIomanb, 0O0BEM, IJIOMIaIh MOBEPXHOCTH), HCHOIB3YS
M3y4YeHHbIE (OPMYIBI U METOJbI, B TOM YHCIE: IJIOUIab MOBEPXHOCTH
MUPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cephl; 00bEM KyOa,
MOPSIMOYTOJIBHOTO TMapaljieNienunena, MUPaMubl, MPU3MBI, LHWIMHIPA,

KOHYca, [l1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BEMOB 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 TPOU3BEACHUE, BEKTOPHOE IIPOM3BEICHUE, Yrol MEXKIY
BEKTOpAaMU; YMEHUE HCIIOIh30BATh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKMX 3aJad M 3afad APYTux y4eOHBIX

IIPEAMETOB
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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

MaTeMaTU4YeCKON HayK1




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kox

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Yucina 1 BEIUMCIIEHUS

Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIIbIX YUCEI

Pannonanehpie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, IPOLIEHTHI,

b2 OeCKOHEeUHbIE IEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaibHOH creneHu. JedcTBus ¢ apuMeTHIeCKUMHU
' KOPHSIMH HaTypaJbHOU CTEIIEHU
1.4 Crenenp ¢ uenbiM mokazareneM. CTeNeHb C PAaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTeNIEHU
15 CuHyC, KOCHMHYC ¥ TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHT'€HC YMCIIOBOI'O apryMEeHTa
1.6 Jlorapudm umcna. JlecaTU4HbIe U HATYpaJIbHbIE JOrapH(pMbI
JlelicTBuTenbHbIe uucia. Apudpmernyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [IpuOmxkE€HHBIE BBIYMCICHHUS, IpaBWIA OKPYIVIEHUS, NPUKHUIKA U
OIIEHKA PE3yJIbTaTa BbIYUCICHHI
1.8 [IpeoOpa3oBanue BeIpaKEHUN
1.9 KowmrnekcHeie yncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 [enbie u 1poOHO-paIlHOHAIbHBIC YPaBHEHHUS
2.2 WppatmonanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS
2.5 Lenble u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEeHCTBA
2.7 [Toka3zaTenbHble U JOrapupMHUUECKIEe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH ypaBHEHU U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Martpuliia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTesb MaTPpUILIbI
3 OyHKIMH U TpaduKu




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

>l ¢yukuuu. Yérneie u Heu€THbIe QyHKIMU. [leproanueckue GyHKINHA
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKImm.
39 [IpomMexxyTkl  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKUuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
313 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJIbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS 71-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIMU, KX CBOHCTBA U TpaduKH
16 Touku paspeiBa. Acumnrorsl rpadukoB ¢ynkuuid. CBoiicTBa (QyHKUU,
' 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 HanbobIero 1 HaMMEeHbIIEero 3HaueHus! PyHKLIUU Ha
OTpe3Ke
43 [TepBooOpasnas. MaTerpan
5 MHoOX€eCTBa U JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
52 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 mMOBEpXHOCTH BpaIlleHUS
7.5 Koopannats! 1 BEKTOpPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

o I'eomerpus, 10 - 11 xmacc/ Atanacsu JI.C., AkunonepHoe
obmectBo «M3marensctBo «lIpocsemenne» 2021

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e [Iporpammel cpeanero obmiero oopasoanust Mocksa «lIpocBemienne»

2025r.
e T'eometpusi. Kontpoisbnbsie padoTsl, 10 - 11 knacc/ Muenckas

M.A., U3narensctBo «lIpocBemenue» 2020
o ['eomerpus. Meroguueckue pekomenaamuu, 10 - 11 kmacc/
N3 parensctBO «IIpocsemenue» 2024

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
Caiit MunucrepcTBa o0pazoBanuus U Hayku P® http://www.mon.gov.ru

Caiit PocoOpa3zoBanus http://www.ed.gov.ru
®enepanpHblil noptan «Poccuiickoe o0pazoBaHue» http:/www.edu.ru

Poccuiickuii o0pazoBaTenbHbIA MOPTAN http://www.school.edu.ru
[IIxonbHBIN OpTaN http://www.portalschool.ru

®enepanbHbii nopran «udopmanronno- KommyHuKamoHHbie
TEXHOJIOTUU B 00pa30BaHUM» http://www.ict.edu.ru

7. Poccuiickuii mopTan OTKPBITOro 00pa3oBaHuus http://www.opennet.edu.ru
8. OOpa3zoBarenbHas OHJIAWH-TIATdOpMa 7S MIKOJIBHUKOB, UX POJUTENEH U

Sk W=

yuuTenen. uchi.ru
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