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IMNOACHUTEJIBHASA 3AIIMCKA

['eometpus siBisieTCS OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOLIETrO
oOpa3oBaHMs, TaK Kak oOO0ecleunBaeT BO3MOXKHOCTh W3YUYCHHS JUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTU W IPEIMETOB T'YMaHMTApHOIO ILUKJIA.
[TockonbKy TOTHYECKOE MBIIUIEHUE, (DOPMUPYEMOE NMPU U3yYSHUH 00YyUarOITUMUCS
NOHATUMHBIX OCHOB TI'E€OMETPUM, MPH JOKA3aTEIbCTBE TEOPEM M IOCTPOEHUU
LEMOYKH JJOTHYECKUX YTBEPKICHUHN NP PELIEHUHA FEOMETPUUECKUX 3a/1a4, YMEHNE
BBIJIBUTAaThb W OIPOBEPraTb THUIIOTE3bl HEIOCPEACTBEHHO HCIOJIB3YIOTCA IpU
pellIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

Lens ocBoeHus nporpaMmbl yueOHOro Kypca «l'eomeTpus» Ha yriryoJI€HHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIbHBIX CIOCOOHOCTEHN 00yUalomUXCsl IPU U3yUEHUN
F€OMETPUHU, KaK COCTAaBJSIOLIEH mpeaMeTHOW obnactu «Maremaruka u
uH(popMaTHKa» 4epe3 0becrneueHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIH30BAHUS
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JIEHCTBUMN, CIEIIM(PUIHBIX TEOMETPHH,
¥ HEOOXOIUMBIX /ISl YCIEHIHOTO MpodheCcCHuOHATBHOTO 00pa30BaHus, CBSI3aHHOTO C
WCIIOJIb30BAaHUEM MATEMATUKH.

[IpropuTeTHBIMM 3a7jayaMy Kypca TE€OMETPUU Ha YriayOJIEHHOM YpOBHE,
PacCIIMPSIOUIMMH U yCUJIMBAIOIIUMU Kypc 6a30BOr0 ypOBHS, SIBJISIIOTCS:

paclIMpeHne NpeICTaBICHUS O T€OMETPUU KaK 4aCTU MHUPOBOW KYJIbTYpHI U
dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIITUM MUPOM;

(dopMHpOBaHUE TMPEJCTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak o
BAKHEUIIMX MATEMAaTUYECKUX MOJEIAX, IMO3BOJIONIMX OIKCBHIBATH M U3Yy4aTb
pas3HbIE SABICHUS OKPYKAIOLIEro MUpa, 3HaHUE IIOHATUHNHOTO anmapara o pasaeiny
«CrepeoMeTpusi» yueOHOT0 Kypca reOMEeTpHUU;

dbopMHpOBaHWE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMM  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (PUTrypaXx M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dopMynT U yMeHHE MX NPUMEHATb, YMEHUS JOKa3blBaThb TEOPEMbI M HAXOIUTh
HECTaHJIapTHbIE CIIOCOOBI pEeIICHUs 33/1a4;

dbopMHUpOBaHUE YMEHHS pacliO3HaBaTh HAa YepTEkKax, MOACIIX U B pealbHOM
MUpPE MHOTOTPaHHUKM M Te€ja BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUYECKHUE
MOJIEIH;

(¢opMupoBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHMOMAaTHYECKOI'O MOCTPOEHUs
MaTEMaTUYECKUX TeOpuil, GOpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHUKU TpU
MIPOBEJACHUY PACCYKICHUN;

(dopMHpOBaHHWE yMEHUS BIAAETh METOJAMHU JOKA3aTeIbCTB U aJITOPUTMOB
pelIeHns], YMEHHS UX IPUMEHSATh, IPOBOJNUTH JT0KA3aTEIbHBIE PACCYKACHUS B XOI€
pelIeHnsT CTepEOMETPUYECKUX 3a4ad M 3aJad C IPAKTUYECKUM COJEpPIKAHUEM,
dbopMupoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTEJNbCTB  MPH



000CHOBAaHMY MAaTEMAaTUYECKUX YTBEPKICHUM U POJIM AKCHOMATUKU B TIPOBE/ICHUN
JIETyKTUBHBIX PACCyKICHUM;

pa3BUTUE M COBEPUICHCTBOBAHWE MHTEIUICKTYyalbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEHW 00yJaronuxcsi, M03HABATEILHON aKTHBHOCTH, MCCIIEIOBATEIBCKAX
YMEHUM, KpUTUYHOCTH MBIILUICHHS], THTEPECA K U3YUYEHUIO T€OMETPUH;

dbopmupoBaHre (YHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHUsI PACMO3HABATh TMPOSBICHUS T'E€OMETPUYECKUX TMOHSITHH, OOBEKTOB W
3aKOHOMEPHOCTEN B PEaJbHBIX KU3HEHHBIX CUTYAlUSX U MPU U3YUECHHUH JIPYTHX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJITMPOBAHUSl PEATbHBIX CHUTYAllMi, HWCCIENOBAHUS TOCTPOSHHBIX MOJIEIEH,
UHTEPHIPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COJIepKaTEIbHBIMU JUHUSIMHU yuyeOHOro kKypca «I'eomeTpusi» B
10-11 kmaccax sBistores: «lIpsmble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BeKkToppl W  KOOPAWMHATHI B
MPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM HA YIUIYyOJIEHHOM YypOBHE OOy4eHUS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIECPKATEIHHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHupoBaHUE JIOTHUECKMX YMEHHH  pacmpenensieTcs He  TOJBKO  TI0
coJiepKaTesIbHBIM JIMHUSM, HO U 1O TojgaM oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjibTaram ocBoeHus denepanbHoi paboueit
IporpaMMbl, pacrpeie€HHbBIM IO rojaM OOYy4YeHHs, CTPYKTYpUPOBAHO TaKUM
00pa3zoM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHITUITHATIBLHBIM BOIIPOCAM 00yYaronuecs
oOpamaJiucb  HEOJTHOKPATHO. ITO  TO3BOJISIET OpPraHU30BAaTh  OBJIAJICHUE
r€OMETPUYECKUMHU MOHATUSIMU U HABbIKaMHU MOCJIEI0BATENbHO U OCTYIATEIbHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY F€OMETPUUYECKUX MPEACTaBICHUM OOyYalOUXCs, pACIIUPAS U YIIIyOsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexo kK M3y4eHUIO TEOMETPUN HA YTIyOJIEHHOM YPOBHE TTO3BOJISIET:

co3matk  ycioBus s auddepeHnmanud  oOy4eHUs, IMOCTPOEHUS
UHAMBUAYAIbHBIX ~ 00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUTh YIIIyOJIEHHOE
U3Yy4YCHUE TEOMETPHUH KaK COCTaBIISIONIEH yaeOHOTo peamera «MaTteMaTukay;

MOJTOTOBUTHh OOYYAIOIMIUXCA K MPOAOHKEHUIO HW3YUYEHUS MAaTEeMaTUKH C
yu€ToM BbIOOpa Oynaymiei mnpodeccun, obOecrieynBas MPEEeMCTBEHHOCTb MEXKIY
0o01muM 1 podeccuoHaILHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «I'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kiacce — 102 ygaca (3 gaca B Hegento), B 11 knacce — 102
yaca (3 Jaca B HEJIeIO).



COJEPXAHUME OBYUYEHUA
10 KITACC

IIpsiMmble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbBIE  TOHATUS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHE 00 aKcMOMaTHYECKOM TIOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIIEICTBUSA U3 HUX.

B3anmHoe pacnosioxkeHrne MNpsAMBIX B TNPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajulesibHble W CKpeluBaromuecss mnpsmble. [IpU3HakKuM CKpemMBarOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B MIPOCTPAHCTBE: NapaJUICIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, TAPAIIIEIBHOCTD IIPAMON
U 1iockocTH. [lapanienbHoe W LIEHTpaJIbHOE MPOEKTUPOBAaHUE, H300pakeHHe
¢uryp. OCHOBHBbIE CBONCTBa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
(Guryp B mapajuiesbHON MPOEKUHUU. YTJbl C COHANMPABIECHHBIMU CTOPOHAMHU, YIOJ
MEXIy NPsSMBIMU B IIPOCTPAaHCTBE. [lapajuienbHOCTh IIIOCKOCTEN: NapauleIbHbIe
IJIOCKOCTH, CBOMCTBA rapauieabHbIX IJIOCKOCTEMN. [Ipocreimmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpaj’lp, NapauleIenumnen,
IOCTPOEHUE CEUCHUN.

[leprieHAMKYNISAPHOCTH NPSIMON M IJIOCKOCTH: NEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroroHansHOE MIPOEKTUPOBAHUE.
[leprieHIMKyYNSAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT IPSIMOH J10 MJIOCKOCTH, MPOEKIHs (PUTYpBI HA MITOCKOCTh. [leprneHaAuKyIspHOCTh
IJIOCKOCTEM: NMPU3HAK MEPHEHAUKYISPHOCTH JBYX IUIOCKOCTEW. Teopema o TpEx
NIEPIICHIUKYJIAPAX.

VIl B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBolicTBa INIOCKHUX YIJI0B MHOTOTPaHHOTO yria. CBOMCTBA IUNIOCKUX U ABYTPAHHBIX
YIJIOB TPEXIPAHHOTO yIUIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, npsmasi 1 HaKJIOHHas IPpU3Mbl, OOKOBasl U MOJHAs OBEPXHOCTh IPU3MBI.
[Tapannenenunen, npsSAMOYTOJIbHBIN NTapajlyIeIeUNe] U ero cBorcTBa. Kparuanmue
IyTH Ha IOBEPXHOCTM MHOrorpaHHuka. Teopema Oiurepa. IIpocTpancTBeHHas
teopema I[ludaropa. [lupamuaa: n-yronbHas nupaMua, NpaBUiibHas U yCeUEHHas
nupamuabl. CBoiicTBa pébep W OOKOBBIX TpaHEd MPaBUIBHON MNUPaMUIbL.
[IpaBuiibHBIE MHOTOIPAaHHUKM: IPaBUJIBbHAS NPU3MAa WM INpPaBUWIbHAA INHPAMHUAA,



paBUJIbHAS TPEYTOJIbHAS TUpaMua U MPaBUIIbHBIN TeTpadip, Kyo. [Ipencrapnenue
O MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTadAp, NOJCKa3Ip U UKOCASIP.

Briuncnenre 31€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHalid, YTJIbL.
[Inomaas OOKOBOM TMOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMOM MPHU3MBI,
TUIONIAh OCHOBaHMH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOH mpu3Msbl. [1nommaas
OOKOBOM TOBEPXHOCTU M TOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBL.

CummeTpuss B MNPOCTPAHCTBE. DJNEMEHThl CHMMETPUM  NPaBHIbHBIX
MHOTOTPpaHHUKOB. CUMMETpUsi B MPABWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajuiesienuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CHUMMETpPUS NPaBUIIbHON
MAPAMHU/IBI.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[TonsTHsS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPbI KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. J€MCTBUSA C BEKTOpPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHUSI BEKTOPA HA YHUCIIO.
[lonsTre koMIUIaHapHBIE BEKTOPHI. lIpM3HAaK KOMILIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mnapamenenunena. Teopema O pas3noKEHUH BEKTOpa IO TpPEM
HEKOMIUIaHapHbIM  BeKTopaMm. [IpsmoyronpHas cuctemMa  KOOpAMHAT B
npoctpanctBe. Koopnunatel BekTtopa. CBA3b MEXIAYy KOOpPAMHATAMU BEKTOpA U
KOOpJAMHATAMH TOYEK. YTOJI MeXAy Bekropamu. CKalsipHOE TMPOU3BEACHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[TonsiTs: TWIMHAPUYECKAas TIOBEPXHOCTh, KOHHUYECKAsl IOBEPXHOCTD,
chepuyeckas TMOBEPXHOCTh, OOpasyrwomue TmoBepxHOCcTeil. Tema BpamieHus:
UJIUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxenue cepbl
U TUTOCKOCTH, KacaTellbHas MIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CumMetpust chepsl 1 mapa.

O6bEéMm. OcHoBHBIE CBoOMcTBa 00BEMOB Ten. Teopema 00 o00bEME
IpsIMOYTOJILHOTO Tapajulenenunena U ciaeActBuss u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, IMINHIPA, MUPaMHUIbl 1 KoHyca. O0BEM mapa u mapoBOTro
CETMEHTA.

KomOuHanuu Ten BpaieHus W MHOTOrpaHHuUKoB. [Ipu3ma, BmucaHHas B
HWINHAP, ONHCAaHHAas okojo muiuHapa. [lepeceuenue cdepsl W 1mapa ¢
iockocThio. Kacanme mapa u chepsl miockocThio. [loHSTHE MHOTOrpaHHUKA,
OMUCAaHHOTO OKO0JIO cdepbl, cdepbl, BOUCAHHOW B MHOTOIPAaHHUK WM TEJO
BpaIlleHUsI.



[Inomans MOBEPXHOCTU LUIUHAPA, KOHyCa, TUIOMAAs chepbl U €€ JacTew.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpazoBanue mnogodusi, romoreTus. PemieHue 3agau Ha
MJIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoenue ceueHnii MHOTOTPaHHUKOB M TE€J BPAILlEHUs: CEUYCHHS LUIIMH]Ipa
(mapayuienbHO M NEPHEHAMKYJSIPHO OCH), CEYeHHUs KOHyca (MmapasuiesibHbIe
OCHOBAHHUIO U MPOXOIAIINE YePe3 BEPIIMHY), CEUEHUS I1apa, METOIbI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJ MEepeHoca
CEKYILEH TIOCKOCTH.

BekTopbl U KOOPANMHATHI B POCTPAHCTBE

Bexkrtopsl B mpoctpancTBe. Onepainuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXKeHHUA. [IpsMoyrojibHas cucTeMa
KoopAuHAT B mpoctpancTtBe. KoopaumHaTel BekTopa. PasioxeHue BeKTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIN METO] IPH PEIICHUU T€OMETPUIECKUX 3a1ad.

JABUKEeHMSI B IPOCTPAHCTBE

JIBixenus: mpoctpanctBa. OtoOpakeHus. [[B>kKeHUsT W paBEHCTBO (puryp.
OO6uue cBoicTBa JBWXKEHUM. Buibl JABUXKEHUN: MapajuleibHBIM IMEPEeHoC,
LHEHTpaJdbHas CHUMMETPHS, 3€pKajlibHasi CUMMETPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus mogobus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

1) rpakaaHcKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUUCKOr0 00IECTBA, MPECTABIECHUE O MATEMATUYECKHUX
OCHOBax (DYHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MNPOUETYP
rpaXJaHCcKoro  obmectBa  (BBIOOpPBI,  OMpPOCBI W JApPYyroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHKHU, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIOJIb30BAaHUE ATUX JOCTIXKEHHM B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMMKU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEM POCCHICKOIO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTUKEHUN HAYKH U JESTEIBHOCThIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO;

4) 3cTeTHYeCcKOE BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, peUIeHUH, paccy AeHUI, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM acCIeKTaM Pa3JIMUYHbIX BUJIOB UCKYCCTBA;

5) pusunuyeckoe BocnMTaAHME:

c(hOPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
MHTEpEcax 310pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pusmyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTENBHON J€ATEIbHOCTBIO;

6) TpynoBO€E BOCIIUTAHHE:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oyaymeil mpodeccun U peaan30BBIBATh COOCTBEHHBIC JKU3HEHHbBIE IIJIaHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W



caM000Opa30BaHUIO Ha TMPOTSHDKEHHH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTeMaTUYeCKON HalpaBJICHHOCTH;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUE BIIMSHUS
COI[MAJIbHO-D)KOHOMUYECKUX IPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBbHON
Cpelbl, 0OCO3HaHUE MI00ANTBHOTO XapaKTepa KOJIOTMUECKUX MpoOsieM, OpUEHTAIUS
HAa TPUMEHECHHE MaTEMAaTHMYECKUX 3HAHUM IS pelieHus 3a7ad B 00JacTu
OKpYy>Karolllel cpenbl, IUIAHUPOBAHUE TMOCTYNKOB M OIIEHKHM WX BO3MOKHBIX
MOCJICICTBUI JIJISL OKPY KAIOILIEN CPEbI;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 00I1IE€CTBEHHOMN MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HAyKH Kak chepbl YeIOBEUECKOM AESATEILHOCTH, ATANIOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISl pa3BUTHUSI LIMBWIN3ALIMH, OBJIAJICHUE SI3bIKOM MAaTEMAaTHKUA U MAaTeMaTUYECKOU
KyJbTYPOU KaK CpEICTBOM IMO3HAHUS MHPA, TOTOBHOCTh OCYILIECTBIISITH IPOECKTHYIO
U UCCIIEIOBATENBCKYIO JEATeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue aAeiicTBU:

BBISIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy TMOHATUAMH, (POPMYIUPOBATH
ONpeIeJICHHs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHWUS JJIs1 0000IICHNS ¥ CPAaBHEHHS, KPUTEPUU ITPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOII1E, YCIOBHbIE;

BBISIBJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUHUS
B (pakTax, NaHHBIX, HAOMIOJACHUSAX W YTBEPKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHHS 3aKOHOMEPHOCTENW U MPOTUBOPEYU;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MAaTEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTpAUBATh APTyMEHTAIIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3amayd  (CpaBHUBAaTh HECKOJBKO
BApUAHTOB pPEIICHUsI, BRLIOUpATh HanboJIee MOAXOAIIUN ¢ YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3soBble uccienoBare/ibCKue 1eiCTBUA:



MCII0JIB30BaTh BOIIPOCHI KaK HCCIIEI0BATEIbCKUM HMHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MNpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, ApryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, HCCIEIOBaHUE
10 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTEMaTHYECKOT0 0OBEKTa, SIBIECHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00bEKTaMU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENIbHO (OPMYyIUpPOBaThH OOOOIIEHUS W BBIBOABI MO PE3yJbTaTaMm
OpOBEAEHHOTO  HAONIOACHUSA, HCCJIENOBAaHUS, OLIGHHWBATh  JIOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
IPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nuHpopmanueii:

BBISIBJISITh JePUIUTHl MHPOPMAIUH, JaHHBIX, HEOOXOJUMBIX NIl OTBETa Ha
BOIIPOC U JJIs PELICHUS 3a]a4H;

BbIOMpATh MH(OPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3HPOBATh U HHTEPIIPETUPOBATH MH(DOPMALIUIO PA3IUYHBIX BUIOB U OpM
IPEICTaBIICHNUS;

CTPYKTYpUpPOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B pPa3IMYHBIX (opMax,
WIITIOCTPUPOBATh IpapuuecKy;

OLICHUBATh HaAEKHOCTh uHpopmauu o CaMOCTOSITEJIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OoO1enne:

BOCIIPHUHUMATH U (POPMYJIMPOBATH CYXKACHHUSI B COOTBETCTBHH C yCIOBUSIMH U
IEJSIMH OOIICHUS, ICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
W THCHbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHHMS II0 XOJy peIlIeHUs 3aJauu,
KOMMEHTHUPOBATD MMOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ 0OCYXXJI€HMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMON TEMBI,
npoOJieMBl, pelraeMoi 3ajadyd, BBICKA3bIBaTh HJEH, HAIleJCHHBIE Ha TIOHMCK
pCILICHUs, COTMOCTAaBIATh CBOM CYXKIEHUS C CYXKJICHUSIMM JPYTHUX YYaCTHHUKOB
Jyanora, oOHapyXKUBaTh Pa3jiMyue M CXOJICTBO MO3UIIMM, B KOPPEKTHOH (opme
dbopMyIIHpOBaTh pa3HOTIIACHS, CBOM BO3PAXKECHHUS;

NPEACTaBIATh PE3YIAbTAThl PEUICHUS 3a/laud, SKCIIEPUMEHTA, UCCIEIOBaHMUS,
IIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (opMarT BBICTYIUICHHS C YYE€TOM 3ajad
MIPE3CHTAIMY U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHHBepPcaJbHbIE YueOHbIE NeicTBUSA
Camoopranusanus:



COCTaBJISITH IJIAH, AJITCOPUTM PEILICHUs 3a/1au, BEIOUpATh CIIOCOO pEelIeHus C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOU UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH NHTEJJIEKT:

BJIAJCTh HABBIKAMH  TIO3HABATENBbHON  pediieKCHUd KaK  OCO3HAHUS
COBEPILIAEMbIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocobamMu CaMOIMPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yjbTaTa pelieHus
MaTeMaTHYECKOM 3a/1auu;

NpEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NPU PEIICHUU 3a7ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEIU U YCIOBUSM, OOBSICHITH TPUUNHBI
JOCTUKEHUS WIN HEJOCTUKEHUS PE3yJbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1€ATEJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pelmIeHUH Y4YeOHBbIX 3aJay, NPUHUMATH I€Ib COBMECTHOM
JESTENHHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisiTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYXKIATh MPOIIECC U PE3yJIbTAT padOThI, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCyXkaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD) U UHBIE), BBIMOJIHATH CBOIO YaCTh paOOThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIA/1a
B OOmUNA TPOAYKT TO KpUTEpHUsiM, CGHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aUMO/JIEUCTBUSL.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyvaromuics HayYuTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHATHSIMH CTEPEOMETPUM MPU
pEeLIeHUH 3a7a4 U TPOBEACHUN MaTEMaTHUYECKUX PACCyKICHH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUMU U CIEACTBUS U3 HUX IPHU PELICHUU
reOMETPUYECKHX 3a/a4;

e KIAcCCHU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IIJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEU B IIPOCTPAHCTBE;

e CBOOOAHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C yIJIaMH B
IIPOCTPAHCTBE: MEXAY MPSAMBIMH B TIPOCTPAHCTBE, MEXKAYy MNPSIMON U
IJIOCKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TIpHU3Ma,
nupamMuaa, NpsMOYroJIbHBIN Napaiesaenunes, Kyo0);

e KiJaccuuIUpoBaTH  MHOTOTPAHHUKM, BbIOMpas  OCHOBaHUS  JUIs
KJ1accH(pUKaIIH;

e CBOOOJHO ONEPUPOBATH TOHATHUSMHU, CBSI3AHHBIMU C  CEYCHHEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBIOJIHSTH napajijiebHOe, LHEHTPAIbHOE U OpTOTOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIIOCKOCTh, BBIMOJHATH U300pakeHUsT HUTyp
Ha MJIOCKOCTH;

e CTPOWUTHh CEUYECHMS]I MHOTOTPAHHUKOB PA3JIMUYHBIMU METOJAMH, BBIMOIHSATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUKCIATH IUIOMIAAM  [OBEPXHOCTEH  MHOTOTPaHHUKOB  (MpU3Ma,
nupamMuia), TEOMETPUIECKUX Tell C TPUMEHEHUEM (HOPMYIT;

e CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh U INIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPHUU (PUTYPHI;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpPaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKAa3aTelbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0XXJICHUE TECOMETPUYECKUX BEIMYMH, MPUMEHSISI W3BECTHBIC METOJIbI
IpU PEIICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATH TMPOCTEHIIMEe MPOrpaMMHBIE CpPEACTBA M  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

e U3BJEKaTh, MNpPeoOpa3OBBIBATH M HWHTEPIPETUPOBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
yepTekax U pUCYHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS HA TPAKTUKE: CpaBHUBATh U
aHAJTM3UPOBATh PealbHbIC CUTYyalldd, NMPUMEHSATh U3y4YCHHBIC MOHSATUS B
npolecce IOMCKAa  peuieHuss MaTeMaTUyecKd CcQOopMyIHpPOBAHHON
npoOIeMBbI, MOJEITUPOBATh pEajJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJEIHN C HCIIOJIB30BAHUEM TI'€OMETPUUYECKUX
NOHATUN U TeopeM, ammapara ajreOpbl, peliarh MpPakTUYECKHUe 3a1auyd,
CBSI3aHHBIC C HAXOXJCHUEM IeOMETPUUYECKUX BEIUYMH;

e HMETh MPEJCTABIEHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOW yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kjaacca oOyyaromuiics HayIuTCs:



CBOOOJITHO OIEPUPOBATH TMOHATUSAMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTIEpUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C TEJIAMH BPAIECHUS: IIMIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Teia BpaunleHus (UWIUHApP, KOHYC, cdepa U 1map) u
OOBACHSTH CIIOCOOBI MOJIYYEHUS TEJl BpALEHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIONKEHUE CPEPhI U IIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpAaIICHHS,
00BEMBI U TUIONIAJM TIOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallCHHS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYJT;

CBOOOJTHO OTEPUPOBATh MOHITHSAMH, CBS3aHHBIMH C KOMOWHAITUSMHU TEJ
BpaIieHNs 1 MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OTHCaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAaIlCHMUS;

BBIYHCIIATh COOTHOIICHHSI MEXIY TUIONIAIIMH TTOBEPXHOCTEH N 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3y4aemble (UTYPHI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJ BpaIlICHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJACTABICHHYIO0 Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOP/IMHAT;
penraTh TEOMETPUUYECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;
CBOOOJITHO ONEPUPOBATH TMOHATUSAMHU, CBS3aHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKECHHUIA;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEN BpaleHUs MpHU
[apajyIe]IbHOM  IIEPEHOCE, LEHTPAIBHOM CUMMETPUM, 3€pPKAIbHOU
CUMMETpPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus 0100US;
CTPOUTH CEUCHUS MHOTOTPAHHUKOB W TEJ BpAICHUS: CEUEHUsS IIJIMHIpA
(mapayienbHO U NEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuieNibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY ), CEUCHUS 11apa;
UCIOJIb30BaTh METOJbl TOCTPOCHUSI CEUEHUI: METOJ CJIEIOB, METO]
BHYTPEHHETO MPOEKTHUPOBAHUS, METO/] MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUYECKHUE YTBEPKICHUS;

MPUMEHSITh TeoMeTpUYecKre (AKThI ISl PElIeHUsS CTEPEOMETPUUYCCKUX
3a7a4, MPEANOJIATAlOIINX HECKOJbKO IIAaroB pEIICHUs, €CIH YCIOBUS
IIPUMCHEHHUS 33/I1aHbI B SIBHOW 1 HESIBHOH (hopme;

pemarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHN H
HaX0XKJICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHUKAIIUOHHbBIE
CHUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSITh MMOJTy4YCHHbIC 3HAHUS HA TPAKTHKE: CPABHUBATh, AHATM3UPOBATH
U OLCHUBATh pEaJbHbIE CUTyallUH, NPUMEHSATH H3yYECHHBIC TOHATHA,
TEOpPEMBbI, CBOICTBA B TMPOIECCE IOUCKA PEIICHUS MaTeMaTHYECKU
chopMyIMpOBaHHON MPOOIEMBI, MOJEIUPOBATh PEAbHBIE CUTyallUH Ha
SI3bIKE TEOMETPHH, UCCIE0BATh TOCTPOCHHBIE MOJIENIU C UCTIOIb30BaHUEM
TEOMETPUYECKUX TIOHATUA ¢ TEeopeM, armaparta aireOpsl, penaTh
NPAaKTUYECKUE 3aJauM, CBS3aHHBIE C HAXOXKJACHUEM T'€OMETPUYECKHUX
BEJIUYMH;

UMETh TpeAcCTaBiIeHUs 00 OCHOBHBIX 3Tamax Pa3BUTHS TE€OMETPUHU Kak
COCTaBHOW yacTu (hyHIAaAMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
Ne HaumeHoBaHHe pa31e/ioB U KoanecTso 1acos AyekTpoHHbIE (IUPOBDIE)
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
1 BBenenue B crepeoMeTprio 23 bubmuoteka I{OK https://m.edsoo.ru/aecc77cd
) B3aumHoe pacnonoxenue 6 bubnuorexa [IOK
IIPSMBIX B IPOCTPAHCTBE https://m.edsoo.ru/2d8a9¢99
3 [TapamienbHOCT IPSIMBIX U 3 bubnuoreka [IOK
IIJIOCKOCTEMN B IIPOCTPAHCTBE https://m.edsoo.ru/db685¢73
[leprieHANKYASIPHOCTH
4 MPSIMBIX U TIJIOCKOCTEH B 25
IIPOCTPAHCTBE
5 VYTIuIBl M pacCTOSHUS 16
bubnuoreka [IOK
6 MrororparHKi1 ! https://m.edsoo.ru/la;[@959ed
7 Bekrtopsl B mpocTpaHCcTBE 12 https://resh.edu.ru/subject/17/10/
2 [ToBTOpEHME, 0606HIGHI/IGV u 5
cucTeMaTH3alys 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102
I[MPOI'PAMME




11 KUIACC

Ne i/ HaumeHoBaHue pasaesioB U TeM Kosmmyecrso 1acos DaeKTpoHHbIE (HH(PPOBHIE)
NporpamMmmasI Bcero o0pa3oBaTe/IbHbIC PECYpPChI
1 AHaJIUTHYECKAsI TEOMETPUS 15
) [ToBTOpEHwMeE, 0606H.I€HI/Iﬁi u 15
CUCTeMAaTH3AIIVsI 3HAHHA
3 O0BEM MHOTOTpaHHUKA 17 bubnnoreka [{OK https:/m.edsoo.ru/1¢209¢37
Tena BpameHus 24 bubnnoreka [{OK https://m.edsoo.ru/1¢209¢37
5 [Tnomaan moBEpXHOCTU U OOBEMBI 9
KPYTJBIX TET
6 JBmxeHus 5 https://resh.edu.ru/subject/17/11/
7 [ToBTOpeHwme, 0606H1€HI/Iﬁi u 17
CUCTeMAaTH3AIIHsI 3HAHHIA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne n/n

Tema ypoka

KoauuyecTBo yacoB

Bcero

DJIeKTpOHHbIe U poBbIe 00pa3oBaTeIbHbIE
pecypchbl

OcHOBHBIE IIpaBUIIa U300pAKEHMSI Ha
PHUCYHKE MJIOCKOCTH, MapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA

[TonsATHSA cCTEpEOMETPHH: TOUKA, IpsIMAs,
IUIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiia H300paKEHUS HAa PUCYHKE
TUTOCKOCTH, MAPaISIbHBIX MPSMbBIX
(O0Tpe3KoB), cepeMHBI OTPE3Ka

bu6mmoreka [{OK https://m.edsoo.ru/aecc77cd

[TonsiTust: mepecexkarouecs MmI0OCKOCTH,
nepecekaronuecs npsimMasi ¥ miocKoCTh;
MOy IPOCTPAHCTBO

bubnuoteka I{OK https:/m.edsoo.ru/2d8a9¢99

[MousTHA: IEpeceKaroIInecs IIOCKOCTH,
HIePECEKAIOIINECS IPSMasi U TNIOCKOCTb;
HOJYIPOCTPAHCTBO

bubnuoteka [{OK https:/m.edsoo.ru/db685¢73

MHororpaHHuKH, H300paKeHne
NPOCTEHIINX NMPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB

bubnuoreka I{OK https:/m.edsoo.ru/a63959ed

MHororpaHHHKH, U300paKeHHE
MPOCTEHINNX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOMNUX O0OHEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HuX. CriocoObl 3a1aHuA
IPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U TUIOCKOCTEH

10

N306paxenue ceuenunii nupamubl, Kyoa u
NPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 uX
p€6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MIOCTPOSHHBIX CEUEHHUH pa3HBIMU LIBETAMU

bu6mmoreka LIOK https://m.edsoo.ru/b30dff38

11

N306paxenue ceuenunii nupamubl, Kyoa u
NPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 uX
p€opa. N3o0pakeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MIOCTPOSHHBIX CEUEHHUH pa3HBIMU LIBETAMU

bu6mmoreka LIOK https://m.edsoo.ru/3d8ffd32

12

N3006paxkenue ceuenunii nupamubl, Kyoa u
NPU3MBI, KOTOPBIE POXOIAT Yepe3 uX
p€6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MIOCTPOSHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

13

N306paxkenue ceuenunii nupamubl, Kyoa u
NPU3MBI, KOTOPBIE POXOIAT Yepe3 UX
p€6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MIOCTPOEHHBIX CEUEHHUH pa3HBIMU LIBETAMH

14

Merton cieoB it MOCTPOSHUS CeUeHUN

15

Mertopa cie0B /Ui HOCTPOCHUS CEUCHU.
CBolicTBa nIepecedeHnil PSIMBIX U
IUIOCKOCTER

https://resh.edu.ru/subject/17/10/




16

Mertoz cie10B /Uil HOCTPOCHUS CEUEHU.
CBolicTBa nIepecedeHU MPSIMBIX U
IJIOCKOCTER

17

[TocTpoenue ceuenuii B nmupamuze, Kyoe no
TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh LIaroB
IIOCTPOCHHUS

18

[Toctpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3znanue
BBIHOCHBIX YEPTEKEHN U 3aIIUCh 11aroB
[IOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
IIOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHHUS

21

[ToBTOpenue mianumerpun: Teopema o
MIPOMOPLUMOHANIBHBIX oTpe3kax. [logodue
TPEYroJbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B CEUCHUSIX Ha
BBIHOCHBIX 4epTexax. Mctopust pa3BuTHs
TJITAHUMETPUH U CTEPEOMETPUH

23

Konrpomabnas padora "AKCHOMBI
crepeomerpun. Ceuenus"




BzaumHoe PacCIoJIOKCHHUC IPSAMBIX B

24

[Ipu3Haky CKpeIMBarOMIMXCS MPSAMBIX.
[TapamtenbHbIE IPSIMBIE B IPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U

npocTpancTBe. CKpelMBaroLUIUecs MpsMBbIE.

https://resh.edu.ru/subject/17/10/

25

€MHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JAHHOM MPSIMOMU, ITPOXOMSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIICH HA JaHHOU
npsMoi. JleMma o nepecedeHnu

napajjiCJIbHBIX NPAMBIX IJIOCKOCTBIO

[TapamiensHOCTB Tpex mpsMbIX. Teopema o

26

TPEX MapajuleIbHbIX NPsAMBIX. Teopema o

CKpCHIMBAIOIHNXCA MTPSAMBIX

Hapanneanoe IIPOCKTUPOBAHUC. OCHOBHBIE

bubnuoreka I{OK https://m.edsoo.ru/635¢5087

27

CBOICTBA NapaJlJIEIbHOTO IPOEKTUPOBAHUS.
N300pakenue pa3HbIx Guryp B
NapajuIeIbHON MPOEKIINU

28

[lenTpanbHas MpoeKIus. YTOII ¢
COHANpPABJICHHBIMU CTOPOHAMHU. YTOJI

MCKAY NPpSIMbIMHA

29

3aauy Ha JOKa3aTeJNIbCTBO U HCCIIEI0BaHuE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

IlonsATHA: MapauIeIbHOCTD IPSIMOM U

30

31

MJIOCKOCTH B MpocTpaHcTBe. [Ipu3nak
MapajyIeIbHOCTH MPSIMON U TIOCKOCTH.
CBolicTBa mapauieIbHOCTH IPSIMOU U
TIOCKOCTH

FGOMeTpI/I‘-IeCKI/IG 3aJa41 Ha BBIYHMCICHUC U

but6mmoreka [{OK https://m.edsoo.ru/ed9e2a8e




JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
MapajIeIbHOCTHIO MPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, NPOXOIAIIEro Yepes
JIAHHYIO IIPSIMYIO Ha YepTEkKe U
[apajuIeIbHOTO APYrou npsMon. Pacuér
OTHOILLUEHUN

33

HapannenLHa;I IMPpOCKIHA, IPUMCHCHUC JIJISA
IMOCTPOCHUA ceueHui KY68. n
napajijiejacnuicaa. CBoiicTBa
napajjiejcnmiic1a 1 Mpru3mMbl

34

[TapannensHbie 1ockocTu. [Ipu3Haku
napajuiebHOCTU JABYX IIOCKOCTEH

35

Teopema o0 mapaieIbHOCTH U
CIUHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[HHIGﬁ
yepe3 TOUKY, He MPUHAAJIeKAIyl0 JaHHON

IUIOCKOCTH U CJIE/ICTBUS U3 HEé

36

CBolicTBa napauleIbHbIX MIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NIEPECEUEHUs IIPU
NePEeCceYeHNH IBYX MapajliebHbIX
IIJIOCKOCTEN TpEThen

37

CBoiicTBa mapasienbHbIX IOCKOCTEH: 00
OTpE3Kax MapajuieIbHbIX NMPSAMBIX,
3aKJIFOUYEHHBIX MEX]y MMapajjielbHbIMU
IUIOCKOCTSIMU; O NIEPECEUEHUH MPSAMOI ¢
JBYMsI apaJJIeIbHBIMU MIIOCKOCTSIMU

38

[ToBTropenue: Teopema [udaropa Ha
IJIOCKOCTH




[ToBTOpEHUE: TPUTOHOMETPHUS

39 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
40 CaoiicTBa Ky0a  MPSMOYTOIBLHOTO
napasuieNenumne1a
41 Boruncnenue 1aMH 0Tpe3KoB B KyOe U
MPSIMOYTOJIBHOM Tapajuiesenuresie

[leprieHIUKYIAPHOCTH NPSAMOU U

42 m1ockocTy. [Ipu3Hak nepnesauKyIsIpHOCTH
IIPSAMOM U INIOCKOCTH

[leprieH UKy ISIPHOCTD MPSMOM U

43 iockocTy. [Ipu3Hak nepneHauKyIsIpHOCTH
IPSIMOMN U TIOCKOCTH
Teopema o CyleCTBOBAaHUU U
44 €IMHCTBEHHOCTHU MPSIMOM, IPOXoAAIIEeH
4yepe3 TOUKY MPOCTPAHCTBA U

NEPIEHIUKYIISIPHON K IJIOCKOCTH

45 [LocioetH i MepHEHAKy IApHbie HM https://resh.edu.ru/subject/17/10/
IpsIMble B MHOTOTpaHHHUKAX
46 IlaocKocTH it MepreH Ay TIPHEIC 1M https://resh.edu.ru/subject/17/10/
MpsIMbIE B MHOTOTPAaHHHKAX
47 Hepretuiiynap i Haromnas. Hocrpoeie https://resh.edu.ru/subject/17/10/
NEPIEeHIUKYIIpa U3 TOYKU Ha MPAMYIO
48 Heprienzuxytsip it aicionnas. Hoctpoerite https://resh.edu.ru/subject/17/10/
NEePIEeHIUKYIIIpa U3 TOYKU Ha MPSAMYIO
49 Teopea 0 TpEX nepueHANKy Iipax (IpAMas https://resh.edu.ru/subject/17/10/
u oOpaTHas)

50 Teopema o Tpéx nmepneHAUKYIApax (mpsmas

u oOpaTHas)




51

Yron mexay CKpeluBarOIUMUCS IPIMbIMU

[Touck neprneHANKYISIPHBIX MPSMBIX C

32 MIOMOILBIO IEPIEHIUKYJIPHBIX INIOCKOCTEH
53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, MPU3MBI,
54 IIPABWJIBHOM MUPaMU/IBI C IOMOIIBIO https://resh.edu.ru/subject/17/10/
OpPTOTOHAJILHOM MPOEKIINH
[Toctpoenue ceueHuit kyda, MIpU3MBIL,
55 MPaBUIILHON MTHUPAMUJIBI C TTIOMOIIBIO https://resh.edu.ru/subject/17/10/
OpPTOTOHAJILHOM MPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
56 miockoctH. [ImockocTu cummerpuii B https://resh.edu.ru/subject/17/10/
MHOT'OI'paHHHKaX
57 [Ipu3Hak neprneHauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUH
53 ITpaBuIbHBIE MHOTOTPAHHUKHU. Pacuér
paccTOsIHUN OT TOUKH JI0 TUIOCKOCTH
59 [IpaBHuiBHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKHU 70 TIOCKOCTH
Crioco0bl OIyCTUTD MEPIIECHAUKYIAPHL:
60 CUMMETpHUS, CABUT TOYKH 110 NIapAJIICIbHON
IpsIMOI
61 CnBur o HenapajieJIbHOU MPSMOH,
MU3MEHEHHUE PacCTOSIHUN
KonTponbnas padota "B3aumnoe
62 pacmoJIOKEHUE MPSIMBIX U MIIOCKOCTEN B
npocTtpaHcTae"
63 [ToBTOpeHue: yroi Mexay NpsMbIMA Ha https://resh.edu.ru/subject/17/10/




IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHUE: YTOJI MEXTY
CKPELIMBAIOIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

65

FCOMeTpI/I‘I€CKI/I€ MCTOJbI BEIYUCIICHUSA yIJia
MCKAY NPAMBIMU B MHOT'OT'PaHHHUKAX

66

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOTIO yTia

67

IlepnenqukynsipHele miockoctu. CBoiicTBa
B3aMMHO NEPIEHINKYJISPHBIX INIOCKOCTEN

https://resh.edu.ru/subject/17/10/

68

[TpusHak neprneHuKyJISpHOCTH

IJIOCKOCTEM; Teopema o0 IpsiMOoi

nepeceyeHust IByX MI0CKOCTeN
NEPHEHANKYISIPHBIX TPEThEU MIOCKOCTH

https://resh.edu.ru/subject/17/10/

69

[IpsimoyronbHBIN Napaienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiesenumne1a

70

Teopema o nuaroHanu nNpsIMOYroJIbHOTO
napajuiesienue a v CeCTBUE U3 Heé

https://resh.edu.ru/subject/17/10/

71

CTepeOMeTpI/I‘leCKI/IC U MPUKJIAAHBIC 3a/1d4H,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHUCM
MMPAMBIX U TIJIOCKOCTU

72

[ToBTOpEHME: CKpELMBAIOLIUECS MPSMBIE,
napaJuieNbHbIe TIOCKOCTH B CTaHJapTHBIX
MHOTOTpaHHUKAX

https://resh.edu.ru/subject/17/10/

73

[Tapa mapaenbHbIX II0CKOCTEH Ha

https://resh.edu.ru/subject/17/10/




CKPELIUBAIOIINXC NPSMBIX, PACCTOSTHUE
MEXYy CKPEIIUBAIOLIUMUCS IIPSIMBIMU B
IIPOCTHIX CUTYaLHUsAX

PaccrostHue oT TOUKH 710 IIJIOCKOCTH,

74 . https://resh.edu.ru/subject/17/10/

paccTosiHuE OT IPSIMOM 10 TUNIOCKOCTH

Beruucnenue paccTossHUNA MEXKIY
75 CKPEIIMBAIOIIUMHUCS TPSAMBIMU C TIOMOILBIO
NEPIEeHIUKYISIPHON MII0CKOCTH

TpéxrpaHHslid yroj, HEpaBeHCTBA AJIs

76 TpexrpaHHbIX yrioB. Teopema [ludaropa,
TEOpPEMbl KOCUHYCOB U CUHYCOB JJIsi
TPEXTPAHHOTO yTJIA
77 DeMeHTHl CPepruIecKoil reoMeTpun:
reoIe3NYeCKUe JIMHUU Ha 3emiie
78 KontposbHas padota "Yribl u pacctosHus"
79 CHOTCMATI3AMH JHARHiL "M,I,mrorpaHHHK 1 https://resh.edu.ru/subject/17/10/
€ro 2JIEMEHThI
[Iupamupa. Buasl nupamun. [lpaBunbnas )
80 https://resh.edu.ru/subject/17/10/
nUpamMuia
81 Hpusna. IpsMast H HAICIOHHAS IPHIMEL https://resh.edu.ru/subject/17/10/
[TpaBuibHas mpu3ma
82 Hpsmoii Mapa uIeAeIHIIes, IPIMOYTONEHE https://resh.edu.ru/subject/17/10/
napajuienenumnes, Kyo
23 Brinykiibie MHOrOrpannuku. Teopema
Olinepa

Breinykibeie MHOrOrpanHuku. Teopema

84 Oitnepa. [IpaBubHbIE U TOTYNPABUIIbHbBIC

MHOT'OI'paHHHUKH




85 Konrponbnas padora "MHororpaHHUKH" 1
86 HonsiTe BeKTOpa Ha IWIOCKOCTH H B | hitps://resh.cdu.ru/subject/17/11/
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 bubnmoreka [{OK https://m.edsoo.ru/23f4f089
88 Pa3HocTh BEKTOpPOB 1 https://resh.edu.ru/subject/17/11/

89 [IpaBumno mapasienenumnea 1

90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1 bubnunoreka L{OK https://m.edsoo.ru/dee379eb
91 Pasnoxketiie BeKTopa 1o 6a3lelcy TPEX 1 bu6mmoreka LIOK https://m.edsoo.ru/a28fd74e

BEKTOPOB, HE JIXKAIIUX B OJTHOM IIIOCKOCTH
92 CkansipHO€ ITPOU3BEIECHNE 1 https://resh.edu.ru/subject/17/11/
93 BEIHCICHHE yII1a MCLY BEKTOpaMH B 1 https://resh.edu.ru/subject/17/11/
MIPOCTPAHCTBE

94 [Ipocreiimme 3aga4n ¢ BEKTOpaMU 1 bu6nmoreka [{OK https://m.edsoo.ru/d3alfe30
95 [Ipocreiiine 3a1aun ¢ BEKTOpaMU 1

96 [Ipocreiimune 3a1a4u ¢ BEKTOpamMu 1

97 [Ipocreiiiue 3a1aun ¢ BEKTOpaMU 1

98 O0600meHne u cucTeMaTu3alus 3HaHAN 1

99 O06o01eHre U cucTeMaTr3aIus 3HaHUH 1 bubnuoreka I{OK https://m.edsoo.ru/f7792ba9
100 Hrorosasi koHTpobHAs paboTa 1 bubnuoteka [{OK https:/m.edsoo.ru/b9146bc0
101 HToroBas KOHTpOJIbHAsA paboTa 1

102 O00011eHne U cUCTEMaTU3AIINS 3HAHUI 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KUIACC

KoaudecTBO 9acoB

JIeKTPOHHbIE HU(PPOBLIE

Ne i/m Tema ypoka
Bcero oGpasoBaTebHbIE PECYPCHI
IToBTOopenue TeMul "KoopanHaTel BEKTOpa .
1 P p Ny p 1 https://resh.edu.ru/subject/17/11/
Ha IJIOCKOCTH U B IPOCTPAHCTBE
[ToBTOpenue tems! "CkanspHoe .
2 " 1 https://resh.edu.ru/subject/17/11/
MIPOU3BEICHNE BEKTOPOB
[ToBTOpenue Temsl "Borunciienue yria i
3 MG)K[[I; BeKTOpAMIH B HpOCTpaHCTze" 1 https://resh.edu.ru/subject/17/11/
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOM, |
MPOXOJIAILIEH yepe3 ABE TOUKU"
5 YpaBHEHUE JIOCKOCTH, HOPMaJb, 1
ypaBHEHHUE TJIIOCKOCTH B OTpE3Kax
6 VYpaBHEHHE MIIOCKOCTH, HOPMAaJb, 1
ypaBHEHHUE MJIIOCKOCTH B OTPE3Kax
7 BektopHoe npousBeneHue 1
g JIuneliHble HEPABEHCTBA, JINHEUHOE 1
porpaMMHUpOBaHUE
9 JIuHeiitHbIe HEPaBEHCTBA, TUHEUHOE |
IpOorpaMMHUpPOBaHUE
10 AHQJIUTUYECKHE METOBI pacuéra yria 1
MEXIy MPSMBIMUA B MHOTOTpaHHUKAX
1 AHaJIUTUYECKHE METO/Ibl pacuéTa yria 1
MEXIY MJIOCKOCTSIMUA B MHOTOTpaHHUKAX
12 ®opmya pacCTOSHUS OT TOUKH J10 |

IJIOCKOCTHU B KOOpJAHHATaXx




HaxoxneHue pacCcTositHUM OT TOYKHU 10

13
IJIOCKOCTH B KyOe
14 HaxoxaeHnue paccTossHui OT TOYKHU 10
TUIOCKOCTH B MPABUJILHON MTUPAMHU/IE
15 KonTponbhas padbota "AHanuruyeckas
reomerpus”
16 CeueHnss MHOIOIPaHHUKOB: CTaHAAPTHBIE
MHOTOTpPaHHUKHU
17 CedeHuss MHOTOTPAHHUKOB: METO/T CIEI0B
CeueHust MHOIOIPaHHUKOB: CTaHAAPTHBIE
18 IJIOCKOCTH, IIEPECEUEHUS IPSAMBIX U
IJIOCKOCTEN
19 [TapanienpHble MPSMBIE U TUNIOCKOCTH:
HapajuleJIbHbIE CEYEHUS
20 [TapanienbHble MpsIMbIE U TNIOCKOCTHU:
pacdér OTHOIICHUN
21 [TapannenbHble psAMBIE U TUIOCKOCTH: YTJIBI
MEX/1y CKPELIMBAIOLIUMUCS NPSIMbIMU
[lepnieHIuKyJISIpHBIE IPSIMBIE U TUIOCKOCTH:
” CTaH/IapTHbIE Napbl IEPIEHANKYIISIPHBIX
IUIOCKOCTEN U MPSIMBIX, CHMMETPUH
MHOTOTPaHHHUKOB
7 [lepnieHAUKYNSIPHBIE IPSIMBIE U TNIOCKOCTH:
TEOpeMa O TPEX MEPIEHANKYIIIpax
24 [leprnieHauKyISIpHBIE MIPSIMbIE U TNIOCKOCTHU:
BBIYMCIICHUS IJTMH B MHOTOIPaHHUKAX
)5 IToBTOpEHME: IO MHOTOYTOJIbHUKOB,

(hOopMyJIIBI IS TUTOIIAICH, COOOpaKEHUS




nonoous

26

[ToBTOpEHME: IUIOMIAIX MHOTOYTOJIbHUKOB,
(hopMyJIBI JIIS TUTOINACH, COOOpaXKEHUS
nmonoous

27

HOBTOpCHI/IeI miom@aan MHOTOYT'OJIbHUKOB,
(dbopMyITBI 1715 TUTOMIAAEH, COOOpaKEHUS
mogoous

28

[Tmomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIIAAN TOBEPXHOCTEN, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOA00us

https://resh.edu.ru/subject/17/11/

29

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOINAAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs TOA00US

https://resh.edu.ru/subject/17/11/

30

Kontposnbnas padota "[loBropenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

32

3anmaun 00 yZIBOEHUH Ky0Oa, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yria

33

CrepeomMeTpHueCKHUe 3a/1a41, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO
napaenenumneaa

34

[Ipuknagueie 3a1a4n, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMa IPSIMOYTOJILHOTO
napajuienenumnena

35

O0BbEM IpsAMON TPU3MBI

36

CTepeOMeTpI/I‘{eCKI/Ie 3aga4u, CBA3aHHBIC C




BbIYUCIIEHEM 00BEMOB TPSMO TPU3MBI

[Ipuknagueie 3a1a4n, CBSI3aHHBIE C 00BEMOM

37 MPSMON MPU3MBbI
Brruncnenue 00bEMOB TEN ¢ TTOMOIIIBIO

38 onpenenéHHoro uHTerpaita. O0beEM

HAaKJIOHHOM MPHU3MBI

Brrurcnenue 00bEMOB TEN ¢ TOMOIIIBIO

39 ornpenenéuHoro uaTerpana. O0bpEm https://resh.edu.ru/subject/17/11/

TTUPAMHU/TBI
40 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BEMOB MUpaMU ¢ OOIITUM YTIIOM
A1 ®opmyina o0béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPaMHU/I C OOITUM yTIIOM
4 CrepeoMeTpHUeCKHe 3a/1a4H, CBSI3aHHBIE C
00bEMaMU HAKJIIOHHOW MTPU3MBI
13 CrepeoMeTpHueCcKHe 3a/1a4H, CBA3aHHbIE C
o0BEMamMu UpaMUIbI

[Tpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM

MIPU3MBI

45 [Ipuknanueie 3axaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM NMUPAMUIbI

46 [Ipumenenne 00bEMOB. Beruncnenue

PacCTOsIHUSA A0 TUIOCKOCTH
47 Kontponbnas padota "O0bEM
MHOTOTpaHHHUKA"
48 Lnnnitpireckas HOBepXHOCT®, https://resh.edu.ru/subject/17/11/

o0pa3yroIine UIHHIPHISCKON




IIOBEPXHOCTHU

Humuaap. [Ipsamoit KpyroBoil HUIUHAD.

49 https://resh.edu.ru/subject/17/11/
[Tnomaap MOBEPXHOCTH IMIIMHIPA
50 Komrieckas H?Bep XHOCT, 00pasyioue https://resh.edu.ru/subject/17/11/
KOHHMYECKOU MoBepxHOCTH. KOHyC
51 Ceuenne KOoHycCa MIOCKOCTHIO,
napaiesIbHON TIOCKOCTH OCHOBAHUS
57 VYceuéHHblil koHyc. M300paskeHne KOHyCOB
U yCEYEHHBIX KOHYCOB
53 [Tnomane 60KOBOI MOBEPXHOCTH U MOJTHOM
MIOBEPXHOCTH KOHYCa
54 [Tnomank 60KOBOM MOBEPXHOCTH M ITOJTHOM
IIOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4u Ha
55 JI0OKA3aTeJIbCTBO U BHIYMCIICHHE, https://resh.edu.ru/subject/17/11/
MOCTPOCHUEM CEUYECHUH IIMINHIPA, KOHYyCa
CrepeomeTpuueckue 3aa4u Ha
56 JI0Ka3aTeJIbCTBO U BHIYHUCIICHUE, https://resh.edu.ru/subject/17/11/
MOCTPOCHUEM CEUSHHH IIMIINHIPA, KOHyCca
57 Hpuicnazmste saaa-in, CoAsaHHbIe C https://resh.edu.ru/subject/17/11/
[UIHHIPOM
53 [TpuknanHeie 3a1a4u, CBSI3aHHBIE C
UIHHIPOM
59 Cdepa u map
[lepeceuenue chepsl U 11apa ¢ IIOCKOCTIO.
60 Kacanue mapa u cdepsl miaockoctso. Bug u
n300pakeHue mapa
61 [Tepeceuyenue cdepsl 1 mapa ¢ MI0OCKOCTHIO.




Kacanue mapa u cdepsl miockocTsro. Bun u
n300pakeHue mapa

VYpasuenue cepsl. [Lnomanp chepsl u e

62 .
yacten
63 Cummerpus chepsl 1 mapa
CrepeoMeTpuyecKue 3aa4u Ha
64 JT0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii 1 mapom, MOCTPOCHUEM UX
CEUYEHUM MIOCKOCTBIO
CrepeoMeTpuyecKre 3ajauu Ha
JT0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
65 ’
co cepoii 1 mapom, MOCTPOCHUEM UX
CEYEHHUM IIOCKOCTHIO
[Tpuxnanueie 3a1aun, CBA3aHHbIE CO chepoit
66 ’
U I1apOM
[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
67 BBIYMCIICHHS B OKPY)KHOCTH, CTAHIapTHBIC
Yy s
mogoous
68 Pasnuynapie KOMOWHAIIMY TEI BPAIICHUS 1
MHOTOTPaHHHUKOB
69 3agaum o Teme ""Tena U MOBEPXHOCTH
BpaueHus"
70 3anaun o teme "Tena U MOBEPXHOCTH
BpameHus"
71 Konrposbnas padora "Tena u moBepXHOCTH
BparieHus"
O0péM mmnaIpa. Teopema 00 00BEME )
72 P P https://resh.edu.ru/subject/17/11/

MMpAMOIo NUJIMHApPA




73

Brruncnenue 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uHTerpaita. O0bEM KoHyca

https://resh.edu.ru/subject/17/11/

74

[Tnomaau 60KOBOM U MOTHON OBEPXHOCTU
KOHYycCa

https://resh.edu.ru/subject/17/11/

75

CrepeoMeTpHUECKUE 3a/1a4H, CBSI3aHHBIE C
BBIUUCIICHUEM 00BEMOB IIMIIMH/IPA, KOHYCa

https://resh.edu.ru/subject/17/11/

76

[Ipuknanueie 3agaun no teme "OOBbEMBI U
TIJIOIA M TTIOBEpXHOCTEN Ten"

77

OOBéM 1mapa u mapoBoro cekropa. Teopema
00 00béme mapa. [Inomane chepsl.
CrepeomeTpryecKHe 3a/1a4H, CBSI3aHHBIC C
BBIYHCIICHHEM 00BbEMOB TI1apa, MapoBOTO
CErMEHTA U IapOBOTO CEKTOPa

78

[Tpuxnanusie 3anaun no Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomanbio ceprl. COOTHOMICHUS MEXKITY
TUTOMIA/ISIMH TTOBEPXHOCTEN U 00bEMaMHU
MOAOOHBIX TEJ

79

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenne o0nEma mpu mo100uu.
CrepeoMeTpHUeCKHE 33/1a4H, CBSI3aHHBIE C
BBIYHMCIICHHEM 00BEMOB TEJ U IO e
ITOBEPXHOCTEN

80

KonTponbnas pabota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX Te"

81

JBmwxenus npoctpanctBa. OToOpakeHUS.
JIBwkeHus u paBeHCTBO uryp. O0mue
CBOMCTBA IBWKEHUN

https://resh.edu.ru/subject/17/11/




82

Bupl 1BukeHunii: napajuiebHbINA IEPEHOC,
LICHTPAJIbHASL CUMMETPUS, 3€pKajbHAs
CUMMETPHUS, TOBOPOT BOKPYT MPSIMOI1

https://resh.edu.ru/subject/17/11/

83

[IpeobpazoBanus nogodus. [Ipsmas u chepa
Diinepa

https://resh.edu.ru/subject/17/11/

84

F€OM€Tqu€CKHC 3ala4i Ha IPUMCHCHUC
JBWKCHUA

&5

Konrponsnas padora "BekTops! B
npoctpaHcTae”

86

O6o06matomee moBTopeHue 11 moHATHI 1
MeTOJ10B Kypca reometpun 10-11 knaccos,
cuctemarusanus 3Hauuii: "[lapamiensHOCT

MPSIMBIX U MJIOCKOCTEH B IpocTpaHCcTBE"

87

O6o06matomee moBropeHue 11 moHaTHii u
METOJI0B Kypca reometpun 10—11 knaccos,
cucTeMaru3alus 3HaHuii: "BekTopsl B
npocTpaHcTae”

88

O6o06matomee moBropenue 11 moHsaTHii u
METOJI0B Kypca reometpun 10—11 knaccos,
cucTeMaru3alus 3HaHuii: "BeKkTopsl B
npocTpaHcrae”

89

O6o6maromiee noproperue 11 nousTuii u
METOJI0B Kypca reometpur 10—11 knaccos,
cucremarusanus 3Hanuii: "O0pemM
MHOTOTpaHHHUKA"

90

Ob6o6maromee moBTopenue 11 moHATHH U
MeToA0B Kypca reometpun 10—11 kmaccos,
cucremarusanus 3gaguii: "O0bem




MHOTrOrpaHHHKa"

91

O6o06matomee moBTopenue 11 moHsaTHii u
MEeTOJI0B Kypca reometpun 10—11 knaccos,
cucrteMartusanys 3Hagui: "Thiomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Te"

92

O6o6mmaromiee nopropenue 11 noustuii u
METOJI0B Kypca reometpur 10—11 knaccos,
cucrteMartusanys 3Hagui: "Thiomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Tel"

93

HtoroBast KOHTpoJIbHAs paboTa

94

Hrorosas KOHTPOJIbHAasA pa60Ta

95

[ToBTOpenue, o600mEeHNE 1
cUCTeMaTu3alus 3HaHu!

96

Hcropus pa3BuTHSA CTEPEOMETPUM KaK
HayKH U €€ pojib B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUH

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPHH KaK
HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

99

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

100

Wcropus pa3BuTHS CTEPEOMETPUM KaK
HayKH U €€ pojib B pa3BUTUH COBPEMEHHBIX
MHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT U




Hcropus pa3BuTHs CTEPEOMETPUM KaK

101 HayKH U €€ POJIb B Pa3BUTHHU COBPEMEHHBIX 1
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH
HcTopus pa3BUTHS CTEPEOMETPUH KaK
102 HayKH{ U €€ POoJIb B Pa3BUTUU COBPEMEHHBIX 1
MHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTHI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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