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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBiseTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 00ILEro
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLUILINH
€CTECTBEHHO-HAYYHOW HAIpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonbKy JTOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOe MPU U3YUEHHH 00YUarOIIUMUCS
IIOHATUMHBIX OCHOB TI'E€OMETPHMM, IPHU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIECITOYKH JIOTHYECKUX YTBEPKICHNUN IPHU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTU (PU3MUYECKUX 3a]a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypcea «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUMXCcs IPU U3YYEHUN
reOMETpUH, KaK COCTaBjsAouled mnpeaMmeTHoll obOmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOr0 MPOdecCHOHAIBHOIO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMH 3aJauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

(dopMUpOBaHHE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIYpax KaK o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUPa, 3HAHUE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHUe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pPE€aIbHOM
MUpPE MHOIOTPaHHUKM M Te€Ja BpalIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TeOpHuil, GOpMUpPOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHs BIAJETh METOJIAMHU J10Ka3aTeIbCTB U aJTOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, TIPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pelIeHus] CTEepEOMETPUUECKUX 3aJlad U 3aJa4y C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeIbCTB  IPH



00OCHOBAaHHUU MaTEeMaTHYECKUX YTBEPXKJIECHUN U POJIM aKCHOMATHUKH B POBEICHUHN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEUIEKTYAIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (HyHKIIMOHATBLHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBPHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpus» B
10-11 knmaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU IT'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00y4ueHus B 10—
11 kyaccax, OTHOCHUTCSI KO BCEM COJEPKaTEJIbHBIM JHHHUSIM y4yeOHOro Kypca, a
(dopMUpOBaHHE  JIOTUYECKHMX YMEHUH paclpenensercss He TOJbKO IO
COJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
POrpaMMBbl, pacHpeleIEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBLHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  MO3BOJSET OPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYNATEIbHO, C
COOJII0/IEHNEM MPUHIINIIA MPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOUIYIO
CUCTEMY I'€OMETPUUYECKUX MPECTABICHUN 00ydYalolUXCsl, paclIupsis U yriayOosss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHHUIO TEOMETPUU Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3maTth  ychmoBus i auddepeHumanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMm, OOeCneyuTh yrayOneHHoe
U3y4EHUE T€OMETPUHN KaK COCTaBIISIIOIIeH yueOHoro npenMera «MareMaTukay;

HOJIFOTOBUTh OOYYAalOUIMXCS K MPOJOJDKCHHIO H3yYeHUSI MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01uM 1 npoecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpPECEKarOIIHecs,
NapajulesIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. 1lapanneapsHOCTh MPAMBIX U INIOCKOCTEN B IMPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTh TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1ockoctu. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTIJIbI C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMH B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBONCTBA IapaJiyIeJIbHBIX IIJIOCKOCTEH. IIpocrenmmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TEOopeMa O IIpsAMOU
MIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH JI0 MIIOCKOCTH, MPOEKLMs (PUTYpHI Ha IMIIOCKOCTh. [lepneHaAuKyasspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yriia. CBOMCTBA INIOCKUX U ABYTPaHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenune 1, TpsSAMOYTOJIBHBIN MTapaJIEICIUIE U €ro cBolicTBa. KpaTuanimue
NyTH Ha TOBEPXHOCTH MHOTrorpaHHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHASA TPEYTOJbHAs MUPAMU/Ia U IPaBUIIBHBIN TETpasap, KyO. IIpencraBnenue
O NMPAaBUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Beruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIA/{b OCHOBaHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsIMON pu3Msl. [ iomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napaJuIeNenuIe d, CUMMETPUsS NPABWIBHBIX IIPU3M, CHMMETpHUS IPABUIBHON
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUNTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKCHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
IloHATHEe KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUM BEKTOpa 10 TPpEM
HEKOMIUIaHApHBIM  BeKTopaMm. lIpsmoyrompHas cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBfA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOI MeExXay BeKropamu. CKalsipHOE NIPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIPUYECKAs TMOBEPXHOCTh, KOHWUYECKass TOBEPXHOCTD,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepbl
U TUIOCKOCTH, KacaTellbHas TIIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpPA, TUPaMHUIbl 1 KoHyca. O0BEM I1apa W IIapoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3ma, BnmcanHas B
MUWINHAP, OMHMCAaHHas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanue mrapa u cdepsl MI0cKocThio. [IOHATHE MHOTOTpaHHUKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHHK WU TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYCA, IUIOMAAbh cPephl U € JacTei.
[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOueIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIMIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ IEpEHOCa
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTe. Onepanuu HaJ BEKTopaMu. BEeKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronmpHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasnoxkeHune BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBII METOT IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUSI B IPOCTPAHCTBE

JBrxxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHus W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXKEHUN: TapauiebHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUs, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXJIaHCKOro  oOmiecTBa  (BBIOOpBI, OMPOCHI W JPyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTe€MaTHKH, [ICHHOCTHOE OTHOILIEHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U AESTEIBHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYaAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTEKTaM Pa3IN4HbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTHUYeCKHe 3HAaHUS B
MHTEpecax 3/10pOBOro U 0€301acHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oyaymieit npodeccuu U peaan30BbIBATh COOCTBEHHBbIE >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA NPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MaTEMAaTHUYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 0OI1I€CTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpOU KaK CpEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSITUW, OTHOIICHUW MEXKIy TMOHATHUSAIMH, (DOpMyIUPOBATH
OTpeieSICHUs TIOHSITUH, YCTaHABIUBATh CYIECTBEHHBIN MpPU3HAK KiIaccUupUKaiuy,
OCHOBAHUS JIJIs1 000OIIESHHS M CPABHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh W  IPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIC, SAMHUYHBIC, YaCTHBIC U OOIIIHE, YCIOBHBIC;

BBISBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEUYMN;

JleNlaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX |
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATHYECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh apTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HanbOOJIee MOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIBCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MPE/INOJIOKEHHUS O €TO PA3BUTUU B HOBBIX YCIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTH HHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMIPOC | JUISI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3INYHBIX BHIOB U (HOpM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pPEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B X0JI¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIIAThL CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (dopme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3aa4, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIe MOTYT BOSHUKHYTh IIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThI, pacHpenessTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJbTaT paboThl, 00001IaTh
MHEHMS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI M KOOPJAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMHU TMOHATUSIMHU CTEPEOMETPUU TMPHU
PELICHUH 3a/1a4 ¥ TPOBEICHUN MATEMATUYECKUX PACCYKICHUM;

e I[IPUMCHATH AKCHMOMBbI CTCPCOMCTPHUH M CICACTBUA M3 HUX IIPpU PCUHICHUHU
TCOMCTPHUYICCKUX 3ada4,

e KJIacCU(MUIIMPOBATh B3aMMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSIMHU, CBSI3aHHBIMM C yIJIaMd B
MIPOCTPAHCTBE: MEXAY NPSAMBIMA B NPOCTPAHCTBE, MEXAY MPIMOU U
IJIOCKOCTBIO;

o CBO6OI[HO OIICPHUPOBATD INIOHATUAMU, CBA3AaHHBIMHU C MHOT'OI'PAHHHUKAMU



CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (IpU3MA,
nupamMuza, NpsSMOYTOJIbHBIN Napaienenunea, Kyo);

KJ'IaCCI/I(bI/IHHpOBaTB MHOTI'OI'paHHUKH, BI)I6I/Ipa$I OCHOBAHU JJIA
KJ'IaCCI/I(l)I/IKaHI/II/I;

CBO6OI[HO OIICPpHUPOBATH ITOHATHUAMU, CBs3aHHBIMHU C CCUCHHCM
MHOTI'OI'PaHHUKOB IINIOCKOCTBIO,

BBIIIOJIHATH napajuiesIbHOE, LIEHTpaJIbHOE U OPTOrOHAJIBHOE
POEKTUPOBAaHKE (PUTYP HA TNIOCKOCTb, BHITIOJIHATH U300paskeHus: PUryp Ha
IIJIOCKOCTH;

CTPOUTH CEUEHHs] MHOTOTPAHHUKOB PA3IMYHBIMU METOAAMH, BBIOIHSATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BU/I CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOIIQAA  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpuU3Ma,
nupamMua), F€OMETPUYECKUX TEJ ¢ IPUMEHEHuEM HopMy;

CBOOOJIHO OINEpPUPOBATh MOHATUSMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb U INIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPHUH (PUTYPBI;

CBO6OI[HO OIIcpupoOBaThb IMOHATHUAMH, COOTBCTCTBYIOIIMMH BCKTOpaM H
KOOpAuHaTaM B IIPOCTPAHCTBC,

BBITTOJIHATDH HGIZCTBHH HaJl BEKTOpaMHU,

pemaTh 3ajJayd Ha JI0Ka3aTeJIbCTBO MaTEMaTHMYECKUX OTHOUIEHUW U
HaXO0XJICHUE T€OMETPUUECKUX BEIMUUH, TPUMEHSISI U3BECTHBIE METOIbI IIPU
pPEILICHUH MaTeMaTUYeCKHUX 3aJlad MOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CIIOJKHOCTH;

IIPUMEHATh IPOCTEUIIME MPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;

U3BJIEKaTh, MpPEoOpa3oOBbIBaTh M HMHTEPIPETUPOBATH HH(MOPMALHUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MPEACTaBICHHYIO Ha
yepTekax U pUCYHKax;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh W
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIEC MOHSTHUS B
npolecce IMOMCKAa peUIeHHs] MaTeMaTH4ecKH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEANbHBIE CUTYallUH Ha S3bIKE T€OMETPHH,
HCCIIEN0BATh MMOCTPOCHHBIE MOJENN C UCIIOIb30BAHUEM I'E€OMETPUUYECKHUX
MOHATUH U TEopeM, ammapara ajreOpbl, pelarb MPaKTUYECKUE 3aJauH,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;

UMETh TpeACTaBlieHus] 00 OCHOBHBIX dTamax pPa3BUTHS F€OMETPUU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJOTUH.



K konmy 11 kinacca oOyuaronuiicss Hay4YUTCs:

CBOOO/IHO OIEpUpPOBATh MOHATHSAMH, CBA3aHHBIMU C LMJIMHIPUYECKOH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
IIOJTyYEHUS,;

ONIEPUPOBATH MOHATUAMH, CBA3aHHBIMU C TE€JIAMU BPALICHUS: LIUIUHIPOM,
KOHYyCOM, c(pepoii u mapowm;

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

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE CPEPHI U MIOCKOCTH;

BBIUUCIIITh BEJIMYMHBI 3JIEMEHTOB MHOIOIPAaHHHUKOB M TEJI BpallCHWS,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHUKOB W TEJI BPAIICHHSI,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSMH, CBA3aHHBIMU C KOMOWHALUSIMU Tl
BpallleHUs] ¥ MHOTOIPaHHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIH B cdepy u
OMHMCaHHBIA 0KOJI0 cdephl, chepa, BIUCAHHAS B MHOTOTPAHHHUK WU TEJIO
BpAIlICHUS,

BBIYUCIISITh COOTHOIIEHUS MEXKY IIJIOIIAISIMU MIOBEPXHOCTEH M 00bEMaMuU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
4epTekax U pUCyHKax;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTRE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIMHAT;

pemiaTb rCOMCTPHUUYCCKHUC 3a/1a41 HAa BEIYUCICHUC YIJTIOB MCXKAY IIPAMBIMHU U
IIITIOCKOCTAMM, BBIYHCIICHHUC paCCTOHHI/Iﬁ OT TOYKH A0 IIJIOCKOCTH, B ILICJIOM,
Ha MPUMCHCHUC BEKTOPHO-KOOPANMHATHOI'O ME€TOAA IIPU PCIICHUH,

CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWI)KCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXCHUS MHOTOTPAaHHUKOB W TeJl BpaIlCHUS IIPH
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUH, 3E€PKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;



CTPOUTH CEYEHHS]I MHOIOTPAHHUKOB M TEJ BPAILCHHS: CEUYCHUS LUIMHIpA
(mapasuiesnbHO U MEPIEHIUKYISIPHO OCH), CEYeHUS KOHyca (TapaJijiesibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY), CEUEHUS Iapa;

UCIIOJIb30BaTh METOJBl IOCTPOCHHUS CEUEHHUIl: METOJ CJIEN0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MIOCKOCTH;

AOKAa3bIBATh TCOMCTPUYCCKUC YTBCPIKIACHUA,

OPUMEHSATh TeoMeTpuueckre (akTbl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIAararlluX HECKOJBKO INAaroB PELICHMs, €CIH YCIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelaTrs 3ada4d Ha JOKa3aTCIIbCTBO MATCMATHUYCCKUX OTHOLICHUN U
HaXO0KXACHUC I'COMCTPUUCCKUX BCIIMYHH,

INPUMCHATDH IIPOIrpaMMHBIC CPCACTBA W I3JICKTPOHHO-KOMMYHHKAITMOHHBIC
CHUCTCMBI IIPpHU PCHICHUU CTCPCOMETPUICCKUX 3ada4,

NPUMEHSTH IMOJTYyYEHHbIE 3HAHUSI HA TPAKTUKE: CPAaBHUBATh, aHAIU3UPOBATh
U OLICHUBATh pEAJbHbIE CHUTYallMM, MPUMEHATh H3YYEHHbIE MOHATHS,
TEOpEMBI, CBOMCTBA B IIPOLECCE IIOMCKA PEUICHUS MaTeMaTH4YEeCKU
c(OopMyJIMPOBAHHON MPOOJIEMBI, MOJIEIMPOBATh PEAIbHbIE CUTyallMd Ha
A3BIKE TEOMETPUHU, UCCIEA0BATh MOCTPOEHHBIE MOJIENIN C UCIOJIb30BAHUEM
F€OMETPUYECKHX TOHATUA M TEOpeM, ammapata anreOpbl, pemaTh
NPaKTUYECKUE 3a/1ay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJINYMH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX A3Tamax Pa3BUTHUS TE€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3/ie/ioB U TeM KoJuinyecTBo 4yacoB JyekTpoHHbIe (HU(PPOBBIE)
n/n MPOrpaMmbl Bcero KonTposbHbie o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 BBeneHue B crepeoMeTpurio 23 1
2 B3anmHoe pacnosioskeHue IpsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEHN B 8
IIPOCTPAHCTBE
4 [lepneHAUKyYISIPHOCTD MPSAMBIX U 25
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYTbl 1 pacCTOSTHUS 16 1
6 MHoOrorpasHuKH 7 1
7 BeKTOphI B IPOCTPaHCTBE 12
8 [ToBTOpEeHue, 0600IIEHNE U CUCTEMATHU3AIIHS 5 2
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

Ne ni/m HaumeHoBaHue pa3/ie/ioB U TeM KoJsnyecTBo 4yacoB JyekTpoHHbIE (U(PPOBBIE)
MPOrpamMmbl Bcero KonTposabHbie o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 AHanuTuyeckas reOMeTpus 15 1
2 [ToBTOpenue, o6o0IIEeHUE U 15 1
cUCTEeMaTu3anus 3HaHUI
3 O06bEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9
KPYTJIBIX TEJ
6 JBrokeHUS 5 1
7 [ToBTOpeHME, 0000MEeHUE 1 17 2
cUcTeMaTu3anus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 8

ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

DJIeKTPOHHbIE
undgposbie
o0pa3oBaTejibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHCYHKE IIJIOCKOCTH, MapauleIbHbIX
IpsSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

[ToHsATHUS CTEPEOMETPHH: TOUYKA, IPSMas,
IUIOCKOCTB, MMPOCTPAaHCTBO. OCHOBHBIE
npaBuiIa U300paKEHUS HAa PUCYHKE
TUTOCKOCTH, MApAJIICIIbHBIX TPSIMBIX
(OTpE3KOB), cepeAHBI OTPE3Ka

[ToHsATHS: IepeceKarolrecs MIOCKOCTH,
MIEPECEKAIOIINECS MPSMast U TUIOCKOCTH;
HOJYTIPOCTPAHCTBO

[MoHsTHSA: TIepeceKaroIUecs TNIOCKOCTH,
MIEPECEKAIOIINECS MPSMast U TUIOCKOCTH;
HOJIYTIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIMIUX 00HEKTOB

MHororpaHHUKH, H300paxKeHne
IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OHEKTOB

AxcuoMsl CTCPCOMCTPHU U IICPBLIC
CIICACTBHUA U3 HUX

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC
CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctsus u3 HUX. CrocoOnl 3aJaHus




MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
0O0603HaueHus! NPSIMBIX U TNIOCKOCTEH

10

N306paxkenue ceuenunii nupamuabl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pEbpa. N3o0parkeHue nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH. PackpanBanue
IMOCTPOCHHBIX ceueHuu Ppa3HbIMU LIBETAMU

11

H300paxeHne cedeHnii mupamMmuibl, Kyoa u
NPU3MBI, KOTOPBIE IPOXOSAT Yepe3 X
p€6pa. M3o0pakeHue nepeceueHus
IIOJIY4EHHBIX III0CKOCTeN. PackpamBanue
MOCTPOCHHBIX CEUCHUN Pa3HBIMU I[BETAMU

12

N306paxkenue ceueHuii nupamubl, Kyoa u
IPU3MBI, KOTOPBIE MPOXOAT Yepe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
NOJYYEeHHBIX IIIOCKOCTe!. PackparimBanue
IMMOCTPOCHHBIX CeueHU Ppa3HbIMU LIBETAMU

13

N300pakeHne ceueHni mupaMubl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
pEbpa. N3o0paxkeHue nepeceyeHus
MIOJIy4EeHHBIX IJI0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHNUH Pa3HBIMU 1IBETAMU

14

Mertop cie10B i MOCTPOCHUS CEUEeHUN

15

MerTon cieoB U1l IOCTPOEHUS CEUEHUI.
CBoiicTBa IEpECEUYECHNUN MPSIMBIX U
IIJIOCKOCTEMN

16

MerTon cieoB U1l IOCTPOEHUS CEUEHUH.
CBoiicTBa IEpPECEUYECHNUN MPSIMBIX U
IIJIOCKOCTEMN

17

[TocTpoenue ceuenuit B mupamue, Kyoe mo
TpéM TOUKaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
IIOCTPOEHUS




18

[TocTpoenue ceuenuit B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEHN U 3aUCh 11aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuit B mupamue, Kyoe mno
TpéM TOoukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe mno
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MPOMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TPEYTOJILHUKOB

22

[ToBTOpenue muanumerpuu: Teopema
Menenas. PacdeTs B ceueHNSIX Ha
BBIHOCHBIX 4epTexax. Mcropust pa3BuTHs
TJIAHUMETPUHU U CTEPEOMETPUH

23

KontponsHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3anmHOe pacronoxeHue npsMbIx B
npoctpancTBe. CKpenuBaronyecs npsmsle.
[Tpu3Haky CKpEIMBAIOIINXCS MPSMBIX.
ITapajutenpHbIe psIMBIE B IPOCTPAHCTBE

25

Teopema o CyllIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSIMOM MapaljiesIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIKAIIEH HA JTaHHOU
npsMoi. JleMma o nepecedeHnn
NapaJuIeIbHBIX NPSIMBIX IIJIOCKOCTBIO

26

[TapannensHOCTH Tpex NMpsiMbIX. Teopema o
TpEX MapajuleNIbHBIX NPAMBIX. Teopema o
CKPEIIMBAIOIIUXCS MPAMBIX




27

[TapaymensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. M300paxeHne pa3HbIX
buryp B napayuieIbHON TPOSKITUN

28

lentpanbpHas mpoekuus. Yromi ¢
COHAIPAaBJIEHHBIMU CTOPOHAMHU. YTOJI
MEX1y PSIMbIMHU

29

38.,[[21‘11/[ Ha A0Ka3aTCJIbCTBO U
HCCICI0BAaHUC, CBA3AHHBIC C
PaCIIOJIOKCHUEM ITPAMBIX B IIPOCTPAHCTBC

30

[TonATHS: mapamuIeIbHOCTD MPSAMOMN U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
[apauIeIbHOCTH MPSIMON U TJIOCKOCTH.
CaoiicTBa NapayyIeIbHOCTH PAMOU U
IJIOCKOCTH

31

['eomeTpryeckue 3aa4n Ha BBIYMCIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapaJuIeIbHOCTHIO NPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

ITocTpoeHue ceyeHus, IPOXOAAILEro Yepes
JIAHHYIO IIPSIMYIO Ha 4EPTEkKE U
[apajIeIbHOTO APYroy npsimoil. Pacuér
OTHOIIECHUN

33

[TapannenpHas npoekuys, IPUMEHEHUE IS
MOCTPOCHUS CEYeHU KyOa U
napayuienenunena. CpoicTsa
napajuleJienunes1a u Ipu3Mbl

34

[TapannensHble iockocty. [IpusHaku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 nmapaieIbHOCTH U
€IMHCTBEHHOCTH TIJIOCKOCTH, MPOXOAAIIECH
yepe3 TOUKY, He MPUHAAJIeKAIYIO TaHHOM
IIJIOCKOCTH U CICACTBUA U3 Heé




36

CBolicTBa napajuieabHbIX IIOCKOCTEN: O
HapajjIeIbHOCTH MPSAMBIX N1€PECEUECHUs IpU
[IEPECEUEHUH JIBYX NapalIeIbHbIX
TIJIOCKOCTEH TpeThen

37

CBoiicTBa mapaieNnbHbIX MIIOCKOCTEH: 00
OTpe3Kax MapalleNbHbIX NPSAMBIX,
3aKJIIOUEHHBIX MEKy TapaIeIbHBIMUA
IUIOCKOCTSIMU; O TIEPECEUEHNUH IPSAMON C
ABYM TapaJlJICJTIbHBIMU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CgoiicTBa Ky0a 1 MPSIMOYT'OJIBHOIO
napajuesenunesa

41

Beruucnenue JJInH OTpe3KoB B Ky0e
IPSIMOYTOJILHOM Mapajuieenuneie

42

[IeprieHAUKYIAPHOCTD NPAMOU U
10ckocTH. [Ipr3Hak nepnesauKyJIsIpHOCTH
IPSIMOM M INIOCKOCTHU

43

IlepneH AUKYIAPHOCTD MPSAMON U
I10cKOCTH. [IprU3HaK nepneHauKyJIsIpHOCTH
IPSIMOM U INIOCKOCTH

44

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIei
yepe3 TOUKY MIPOCTPAHCTBA U
MEePIEHANKYIISIPHON K IMIIOCKOCTH

45

[InockocTH U MEpIEHINKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

[InockocTH U MEepIEHINKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

Ilepnenaukynsip u HakinoHHas. [locTpoeHue
MEPHEHINKYIIAPA U3 TOYKU Ha IPAMYIO




48

[Tepniengukynsap u HakiioHHas. [locTpoeHue
NEPIEHANKYJIPA U3 TOYKH HA NPSMYIO

49 Teopema o0 Tpéx neprneHAuKyIsIpax
(mpsimast u oOpaTHas)

50 Teopema o0 Tpéx neprneHANKyIsIpax
(mpsimast u oOpaTHas)

51 Yroa Mexy CKpeluBaroIMMHCS
IPSIMBIMU

52 [Touck nepneHANKYISPHBIX MPSMBIX C
HOMOIIBIO NEPIEHIUKYIISPHBIX IIOCKOCTEH

53 OpToroHaiabHOE IPOEKTUPOBAHKE

54 [Toctpoenue ceuennii Kyoa, IpU3MBlL,
IPaBUIbHOM MUPAMUIBI C TOMOILBIO
OPTOTOHAJILHON IPOEKIUU

55 [ToctpoeHue ceueHuit Kyoa, mIpU3MBIL,
MPAaBUJIBHOM MUPaMU/IbI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKIINH

56 CumMMeTpHs B MPOCTPAHCTBE OTHOCUTEIBHO
iockocTH. [Imockoctu cummerpuil B
MHOTOTpaHHHUKaX

57 IIpu3Hak neprneHAUKYIIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIE€JICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosTHUM OT TOYKHU J0 TNIOCKOCTH

59 IIpaBunbHBIE MHOTOTPaHHUKU. Pacyér
paccTOSTHUM OT TOYKHU J0 TNIOCKOCTH

60 CriocoObI ONyCTUTD MEPIEHAUKYIISAPHI:
CUMMETpPHUS, CABUT TOYKHU IO MapaijieIbHON
IPsIMOi

61 CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62 KonTtponsHas padora "B3anmuoe

pAacIoIoKEHHE MPSIMBIX U MJIOCKOCTEN B
npocTpaHcTae”




63

IToBTOpEHME: Yroa MeXAy IIPAMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

IIoBTOpEHME: YrOaI MEXAY
CKPEILMBAOILIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

reOMeTpI/ILIeCKI/Ie MCTOAbI BEIYMCIICHUA
yrija MCXKXAy NpAMBIMA B MHOI'OI'PaAaHHUKAX

66

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPaHHOI'O yria

67

[lepnenaukynspusie miockoctu. CBOMCTBa
B3aMMHO NEPIEHIUKYISPHBIX MJIOCKOCTEN

68

[Tpu3Hak neprneHAuKyJIIpHOCTH
IJIOCKOCTEW; TeOpeMa O MPSMOMN
NIEPECEUEHMS IBYX MJIOCKOCTEN
NEPIEHIUKYISIPHBIX TPEThEH INTIOCKOCTH

69

[TpstMoyToNbHBIN Napaienenumnen; Kyo;
MU3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuiejaenunena

70

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
napamjejaenuneaa u CICACTBUC U3 Heé

71

CTepeOMeTpI/I‘IGCKI/IC U MPUKITaIHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PacCioJIOKCHUEM NIPSAMBIX U IIJIOCKOCTHU

72

[ToBTOpEeHME: CKpeuIBaIOLIecs MPsSMBbIE,
napaiesbHble TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHHKaX

73

[Tapa mapanmienbHbIX TUIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIUBAIOIUMUCS TIPSIMBIMU B
MPOCTBIX CUTYAIHSIX

74

PaccTosiHue OT TOYKHU 0 MIOCKOCTH,
pacCTosIHUE OT MPSMOM J0 TUIOCKOCTH




75 Beluncienue paccTosHUN MEXKIY 1
CKPELMBAOILUMHUCS MPSIMBIMH C TIOMOIBIO
MIEPIECHINKYJISIPHOMN TIIOCKOCTH

76 TpéxrpaHHblil yroJi, HEpaBeHCTBA JJIs 1
TpexrpanHbIx yrios. Teopema IIudaropa,

TEOpPEMbI KOCUHYCOB U CUHYCOB JJIsl
TPEXTPAHHOTO yIJIa

77 DneMeHTHI chepuuecKoil reOMEeTpUU: 1
re0JIe3NYECKUE JIMHUU Ha 3emiie

78 KonTponbhas pabota "Yrisl u 1
paccrosiHus"

79 Cucremaru3zaius 3HaHUK "MHOrorpaHHUK 1
U €ro 3JEMEHTH!"

80 [Tupamuaa. Bunsl nupamui. [IpaBunbHas 1
nupamuia

81 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI. 1
ITpaBuibHas mpU3Ma

82 [Ipsimoii napanienenunen, NpsIMOYTOJIbHBIN 1
napajenenunesi, Kyo

83 Beinykiieie MHOrorpanHuku. Teopema 1
Olinepa

84 Brinykiieie MHOrorpanHuku. Teopema 1
Oinepa. [IpaBuibHBIE U NOTYNIPAaBUIIbHBIE
MHOTOTPaHHUKHU

85 KonTposnbHas padora "MHororpaHHUKH" 1

86 ITonsiTHE BEKTOpA Ha IJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOPOB 1

88 Pa3HocTh BEKTOPOB 1

89 [IpaBuio nmapasuienenumnena 1

90 YMHOKEHUE BEKTOPA HA YUCIIO 1

91 Paznoxenue BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIIHUX B OAHOM MJIOCKOCTU

92 CxkansipHO€ MPOU3BEJICHHE 1




93 Boruncnenue yria Mex1y BEKTOpaMu B 1
IIPOCTPAHCTBE
94 [Ipocreiinmue 3a1a4u ¢ BEKTOpamMu 1
95 IIpocreiimine 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiinume 3a1a4u ¢ BEKTOpamMu 1
97 IIpocreiimine 3a1aun ¢ BEKTOpaMu 1
98 O060011eHNE U CUCTEeMaTU3alus 3HAHUN 1
99 O060011eHIEe U cHCTEeMaTH3alus 3HAHUN 1
100 Hrorosast kKoHTpoOIbHAs paboTa 1
101 Uroroas kouTpoapHas pabora 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Ne ni/m Tema ypoka KoJuinyecTBo 4yacoB DJIeKTPOHHbIE
Bcero KonTpoabHbie undgposbie
padoThI o0pa3oBaTe/bHbIE
pecypchl
1 [ToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha IUIOCKOCTH M B IPOCTpaHCTBE"
2 [ToBTOpenue temsl "CkasspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1
MEXy BEKTOPAMH B IPOCTpPaHCTBE"
4 [ToBTOpEeHUE TeMBI "YpaBHEHHE MIPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 YpaBHEHHE IUIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IUIOCKOCTH, HOPMaJlb, 1
YpaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMHUPOBAHHE
9 JInneliHbIe HEPABEHCTBA, JINHEWHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanmMTUYECKHE METObI pacyéra yria 1
MEXy NPSMBIMUA B MHOTOTPaHHUKAX
11 AHanmMTUYECKHE METObI pacyéra yria 1
MEX1y TNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMyiia pacCTOSIHUSA OT TOYKH 10 1
TJIOCKOCTH B KOOPJAWHATAX
13 Haxoxnenue paccTtossHUM OT TOUKHU 10 1
TIJIOCKOCTH B KyOe
14 HaxoxzeHue pacCTOsIHUM OT TOYKH 10 1

TJIOCKOCTH B MPABUIILHON MUPAMUJIE




15

KonrponbHast pabora "AHanutuueckas
reoMeTpus”

16

CeueHus MHOT'OI'PaHHUKOB: CTAHAAPTHLIC
MHOTI'OI'PAHHUKH

17

CeueHus MHOT'OI'PpaHHUKOB: MCTOI CJICIOB

18

CeueHust MHOTOTPAaHHUKOB: CTaHIapTHBIC
IIJIOCKOCTH, MIEPEeCEUEHUs MPSMBIX U
IJIOCKOCTEH

19

[TapannenpHbIE PSMBIE U TUIOCKOCTH:
MapaJlyIeIbHbIC CEYEHHUS

20

[TapannenpHbIE TPSMBIE U TUIOCKOCTH:
pacy€T OTHOIICHUHN

21

ITapannenbHbIe TPsIMBIE U TNIOCKOCTH:
YIJIBI MEXKY CKPEIIMBAKOIIUMHUCS
MPSIMBIMU

22

[IepnenquKynsipHbIE TPSAMBIE U
IIJIOCKOCTH: CTAaHAAPTHBIE ITaphl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
IIPSIMBIX, CHMMETPUHA MHOTOIPAHHUKOB

23

[lepnenuKynsipHbIE IPSMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
MEPIEHIUKYISIPAX

24

[leprienaAuKyNApHBIE NIPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIUH B
MHOT'OIpaHHHKaX

25

HOBTOpeHI/IeZ IJiomaan MHOFOYFOJ'H)HI/IKOB,
(hopMyIIBI IS TUTOIACH, COOOpasKeHUs
nmoxoous

26

[ToBTOpEHME: MIOIIAN MHOTOYTOJILHUKOB,
(hopMyITBI 715 TUTOTIAACH, COOOpaKEHUS
o400

27

[ToBTOpEHUeE: MO MHOTOYTOJIbHUKOB,
(hopMyITBI IS TUTOIACH, COOOpasKeHUs
nmoxoous




28

[Tnomaau ceyeHuit MHOrOTPaHHUKOB:
IUTOIIA/TU IOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHUSI TOAO0MS

29

[Lnomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA 1M TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

30

Konrponsnas padora "[loBropenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

31

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napauleenuneaa

32

3amaun 00 ynBoeHuu Ky0a, 0 KBajpaType
Ky0a; O TPUCEKITNH yIJia

33

CrepeomeTprudecKue 3a1auu, CBI3aHHBIE C
00BEMOM MPSIMOYTOIBHOTO
napaJuienenuesa

34

[IpuknanHblie 3a1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuiesienunesaa

35

O6bEM psIMON TPU3MBI

36

CrepeoMeTpHUeCKUE 3a7jaui, CBS3aHHBIE C
BBIUYHCIICHHEM 00bEMOB NPSIMOMN MPU3MBI

37

[TpuknaaHble 3ajauu, CBSI3aHHbIE C
00BEMOM MPSIMON MTPU3MBI

38

Brruncienue 006EMOB TEN ¢ ITOMOILBIO
onpenenéHHoro uaTerpaia. O0béM
HaKJIOHHOMW MPU3MBbI

39

Brraucienne 00bEMOB TEJ C IIOMOIIBIO
ornpenenéHHoro uHrerpana. O0bpEM
MTUPaMHUIbI

40

dopmyna 00béma mupamuabl. OTHOIIEHUE
00BEMOB MTUPAMUJT C OOIITUM yTIIOM

41

®dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB MUPAMHU/J ¢ OOIIUM YTIIOM




42

CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00BbEMaMK HAKJIOHHOW MPU3MBI

43 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
00bEMaMU MUPaMU/Ib

44 [Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
IIPU3MBI

45 [Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", CBI3aHHBIC ¢ 00BEMOM MTUPAMUIBI

46 [Ipumenenune 00bEMOB. BeruncieHue
paccTosiHus A0 IIOCKOCTH

47 KonTponbhas pabota "O0béM
MHOTOTpaHHHKA"

48 [MnnuHapudeckas NOBEPXHOCTb,
o0pasyromye UINHAPHYECKON
MTOBEPXHOCTHU

49 Hunuaap. [Ipsmoit KpyroBon HUIMHIP.
[1o1maae MOBEpXHOCTH HUIUHIPA

50 Konnueckas moBepxHOCTb, 00pa3yromue
KOHHMYECKOU noBepxHocTH. KoHnyc

51 CeueHune KOHYyca IIOCKOCTHIO,
napajuleIbHOM MII0OCKOCTH OCHOBAHUS

52 YceuéHnblil konyc. M300paxeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM
MTOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM
MTOBEPXHOCTH KOHYCa

55 CrepeomeTpuiecKHe 3a1a4n Ha
JI0Ka3aTeNbCTBO U BBIYUCIIEHUE,
ITOCTPOCHHUEM CEUYEeHUHN IMINH]PA, KOHYyCa

56 CrepeoMeTpuuecKue 3ajaun Ha

JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEYEHUN NUINHAPA, KOHYyCa




57

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
MUJINHAPOM

58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
MUJINHAPOM

59

Cdepa u map

60

[lepeceuenue cheps! u mapa c
tockocThio. Kacanue mapa u cepbl
IJI0CKOCTBI0. By u n3o0paxenue mapa

61

[epeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
TUIOCKOCTBI0. Bua u m300pakenue mapa

62

VYpasuenue chepsl. [Lnomans chepor u eé
qacTen

63

Cummerpus chepsl u mapa

64

CrepeomeTrpuyeckue 3a1aun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
MTOCTPOCHHUEM UX CEYEHMH MIO0CKOCTBIO

65

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
ITOCTPOCHHUEM UX CEYEHMH MIO0CKOCTBIO

66

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cthepoil u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TIIOCKOCTH,
BBIYHUCJICHHUA B OKPY)KHOCTI/I, CTaH)IapTHI)Ie
o400

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OI'PaHHUKOB

69

3anaun 1o teme "Tena M MOBEPXHOCTH
BpaieHus"

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaiieHus"




71

Kontponsnas padora "Tena u
MOBEPXHOCTH BpalieHus"

72

O6béM mummHIpa. Teopema 06 00béMe
PSIMOTO IIMJIMHIPA

73

Brruucienue 00bEMOB TEJI ¢ IOMOLIBIO
omnpeaenéaHoro narerpana. O0bpéM KoHyca

74

[Tmomaan OOKOBOH U TIOTHOM
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IMIIMH]PA, KOHYCa

76

[Ipuknagueie 3agaun 1o teme "OO0BEMBI
TJIOIIaAu TOBEpXHOCTEH Ten"

7

OO0BEM miapa u MIapoBOTO CEKTOpA.
Teopema 06 00béMme trapa. [Lnomans
cdepol. CTepeoMeTpHUCCKHE 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1rapa, IapoBoro CErMeHTa M IapoBOTO
CEeKTopa

78

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaTtemaTrka: anrebpa v Hadaia MaTeMaTHIECKOTO aHalIN3a, TEOMETPHSI.
Anrebpa u Hadana MareMatudeckoro ananusa, 10-11 kmaccel: yaeOHUK JIst
o01reo0pa3oBaTeNbHBIX OpraHu3anuii: 6a30BeIid U yrayoneHHsit yposau./ JI.C.

AranacsH u ap. M: [Ipocsenienue, 2021.

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

3uB b.I'. "['eomerpusa 10-11 kmacc. Jlnnaktnyeckue marepuaisl”

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

«AKnace» — mudpoast oOpazoBarenbHas miaTdopma JjIsl MKOJIbHUKOB,
CTYJICHTOB, YUUTEIIEN U POJIUTEIIECH.

VYun.py — oOpazoBarenbHas OHJIAH-TIIaTGOpMa ISl ITKOJIBHUKOB, UX
poaUTENIeN U yUUTENEH

bubmmoteka IIOK - https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-

czifrovogo-o/

Omnnaiin-pecypc — 100urokov.ru/predmety

Poccuiickas anektponHas mikoja https://resh.edu.ru/collection/?category=1
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