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IMNOACHUTEJIBHASA 3AIINCKA

['eomerpust sBasieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
o0miero o0pa3zoBaHus, TaK KaKk 00ECIeUnBaeT BO3MOXHOCTh U3yUEHUs TUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTM M MPEIMETOB T'yMaHMTapHOIO IUKJIA.
IlockonbKy  JIOTUYECKOE  MBILUIEHHE,  (OpMUpPYEeMOE€  HpU  U3Y4YEHUHU
00y4JaronMMucss MOHATUHHBIX OCHOB F'€OMETPHHM, MPHU J0KA3aTeIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEPKICHHUM NPU PEIICHUU N€OMETPUUYECKUX
3a1a4, YMEHUE BBIIABUIaTb W  ONPOBEpPraTbh THUIIOTE3bl  HENOCPEICTBEHHO
UCIIOJIB3YIOTCS IIPU PEILICHUU 3aa4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTHU
du3nyUecKux 3aaay.

[lenas ocBoeHUs mporpaMMbl yueOHoro Kypca «l'eomerpus» Ha yriyoaéHHOM
YpOBHE — pa3BUTHE WHIWBUIYAIBHBIX CIIOCOOHOCTEH OOydarommxcsa mpu
W3YUYCHUH T€OMETPHUH, KaK COCTABJISAIONICH IpeaMeTHON oOmactu «MaTeMaTtuka u
uHpoOpMaTUKa»  yepe3  0OecleyeHUE  BO3MOXHOCTU  NPUOOpETeHHs] U
UCIIOJIb30BaHUsl 0Oojiee TINyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHeU(pUIHBIX TEOMETPUU, H HEOOXOIUMBIX JIJISl YCHEIIHOTO MPOECCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuopureTHpIMM 3aJauyaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
PacIIMPSIIOUIMMU U YCUJIMBAIOLIUMU KypC 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paclIMpeHne NPEICTABIEHUS O T€OMETPUH KaK 4YaCTH MHUPOBOW KyJIbTYpHI U
¢dbopMupOBaHrE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLTIM MHPOM;

(GopMupoBaHHE TMPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJSAIOIIMX OINUCHIBATL U H3y4aTb
pas3HbI€ SBJICHUS OKPY>KAIOLIEr0 MUpa, 3HaHUE MOHATUHHOTO anmnapara o pasaeiny
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpuu;

dbopMHpOBaHHE  yYMEHMS  BIAJETh OCHOBHBIMM  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
GopMysl U yMEHHE UX IPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMbl M HAXOJUTh
HECTaHJapTHbIE CIIOCOOBI PEICHUS 3a/1aY;

(opMHpOBaHNE YMEHUS PACIIO3HABATh HA YEPTEkKAX, MOACIIAX U B pPEaIbHOM
MHpE MHOTOIPaHHUKM M Te€ja BpallCHUs, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJIEIH;

(opMupOBaHHE MOHHMMAaHUS BO3MOKHOCTH aKCHMOMAaTHYECKOI'O INOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, (OpMUpPOBAHUE MOHUMAHUS POJIM AKCUOMATUKU MpHU
IIPOBEJCHUHN PACCYKICHUN;

dopMupoBaHHE YMEHHs BJaJE€Thb METOJIAaMHU JI0Ka3aTeJIbCTB U aJTOPUTMOB
pellIeHns], YMEHUS UX IPUMEHSTH, NPOBOAUTH J0KA3aTEIIbHBIE DPACCYKICHUSA B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMHpOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU



000CHOBAaHMY MAaTEMAaTUYECKUX YTBEPKICHUA U POJIM AKCHOMATUKU B TIPOBEJICHUN
JNEAYKTUBHBIX PaCCyKJICHUM;

pa3BUTHE M COBEPILICHCTBOBAHME MHTEIJIEKTyalbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEN 00y4aroIIMXCs, MO3HABATEIbHOW aKTUBHOCTH, MCCIIEIOBATEIHCKUX
YMEHUM, KPUTUYHOCTH MBIILICHHS, THTEPECA K U3yUYEHUIO TE€OMETPUH;

dbopmupoBanre (PyHKIIMOHATILHONW TPAaMOTHOCTH, PEICBAHTHON T€OMETPHH:
YMEHUSI Paclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaJIbHBIX KU3HEHHBIX CUTYAlMSX U MPU U3YUYCHUH JPYTHUX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCHUMOCTEHl M 3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEANbHBIX CUTYyallUi, HCCIEIOBAHMS MOCTPOEHHBIX MOJIEIIEH,
WHTEPIPETALUU MTOJTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JUHUSAMU y4eOHOro Kypca «['eomerpusi» B
10-11 xkmaccax sBusaworcs: «lIpsiMble HW  MIOCKOCTH B MNPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BekTopsl W  KOOPAWHATHI B
MPOCTPAHCTBEY, «JIBHKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
HNOHATUSMUY», PEIEBAHTHBIMU T€OMETPUM Ha YriayOJE€HHOM ypOBHE OOy4yeHHUs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJEPk ATEIbHBIM JIMHUSAM Y4EOHOro Kypca, a
(opMHpOBaHHE JIOTMYECKMX YMEHMH  pacnpenensieTcsi He  TOJBKO 110
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O TojgaM oOydenwus. ConmepikaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHust DeepanbHON paboueit
IPOrpaMMbl, paclpeleaEHHbIM IO TogaM OOyYeHHs, CTPYKTYpPHUPOBAHO TaKUM
00pa3zoM, 4TOOBI KO BCEM OCHOBHBIM, IPUHUMIIMAIBHBIM BOIIPOCAM 00yYarouecs
oOpamaiucb HEOAHOKPATHO. OTO  TO3BOJSET OPraHU30BaTh  OBJIAJICHUE
reOMETPUYECKUMHU MOHATUAMH M HABBIKAMU IOCJIEI0BATEIBHO U MOCTYNATENbHO, C
coOJII0/IeHHEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YyUYalOIUXCs, pacCIupsst U yriayOmss
e€, 00pa3ys NPOYHbIE MHOXKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE I1O3BOJISIET:

co3gath  ycioBus ans  auddepeHuHanvii  OOy4eHHs, OCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa30BaTelIbHBIX MpOrpaMM, OOECHeuUuTh YIrIIyOJIEHHOE
U3Yy4YEHUE T€OMETPUH KaK COCTaBIAONIEH yueOHoro npeamera «MareMaTukay;

HOJITOTOBUTH OOYYAlOMIMXCA K MPOJODKCHHIO HM3YyUYEHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyaymiel mpodeccuu, obecrneunBas IMPEEMCTBEHHOCTh MEXKTY
0o0muM 1 podeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wusydenue ydeObHOro kypca «l'eomeTpusi» Ha YriayOJIEHHOM YpPOBHE
otBoautcs 204 gaca: B 10 knmacce — 102 4gaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 yaca B HEZeN0).



COJEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble H VIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. IloHsATHE 00 aKCMOMATHYECKOM IIOCTPOEHHUHU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIEIACTBUS U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpPECEKarOIIKecs,
napajulelibHble W CKpelluBaromuecss npsmble. [IpU3HakuM CKpemMBarOIUXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B IMPOCTPAHCTBE: NapaJuIeIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX NPSIMBIX, TAPAJUIEIBHOCTD IPIMON
U 1iockoctu. [lapanenbHoe W LIEHTpallbHOE MPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OcCHOBHbIE CBOMCTBa MapajyIeNbHOIO NPOEKTUpOBaHus. HM300pakeHue
¢buryp B mapajyuiesibHONW MPOEKUHUH. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NPSAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTD NIIOCKOCTEN: NapajuieiIbHbIC
IJIOCKOCTH, CBOMCTBA MapauIeabHbIX IJIOCKOCTEMN. [Ipocreitmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napaulelenuinen,
IIOCTPOCHUE CCYCHUM.

[leprieHIUKYJISIPHOCTD NPSIMOM M TUIOCKOCTH: MEPIIEHIUKYIJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, TeopeMa O IIpsAMOU
NEPIECHIUKYJIAPHON IIJIOCKOCTH. OproronansHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT  HOpsAMOM 10  IUIOCKOCTH,  HpoeKuuss  (GUrypel Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ IUIOCKOCTEW:  NPHU3HAK  IEPIECHIMUKYJSIPHOCTH — JBYX
IockocTer. TeopeMa 0 TpEX NEePIEHIUKYIIApaXx.

VYIibl B HNPOCTPAHCTBE: YroJl MEXAY IPSIMOM U IIJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIM yroJl ABYIPAHHOIO yrya. TpEXrpaHHbIi U MHOTOI'PaHHbIE YIJIbI.
CBOWMCTBAa IUIOCKHMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYI'PAHHBIX YTJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHOrorpaHHuKu

Buapel MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma, npsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasl U MOJIHAS MOBEPXHOCTh IPU3MBI.
[Tapaienenunen, NOPSAMOYIOJIBHBIA — NApajulesienuIe] ©W  €ro  CBOMCTBA.
Kparyaiimme mnyTM Ha DIOBEPXHOCTM MHOrorpaHsHuka. Teopema Oinepa.
[IpoctpanctBenHnas Tteopema Iludaropa. Ilupamupa: n-yroiapHas nHpaMuna,
npaBwibHas W ycedy€HHass nupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHei
NIPaBWIBHOW mnupamuabl. lIpaBruibHBIE MHOTOIpAaHHUKH: IIPaBUJIbHAS IIpU3Ma U



IIpaBWIbHAS IHUpPAMUJA, [PABUJIbBHAS TPEYrOJjbHAS MNHUPAMUIA W MPABUIIBHBIN
TeTpadip, KyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadp,
JNOAECKAdIP U UKOCADIP.

Boruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, OuaroHaiH, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTM W IOJHOM MOBEPXHOCTH HPSIMOU IPHU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTH MPSIMON TMPHU3MBI.
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWIHHOW NUPaMUIBbI,
TeopeMa O IUIOIIAAN YCEUEHHON TUPAMUIBI.

CummeTpuss B NOPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM  NPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOTIOTPaHHUKE: CHUMMETPUS
napajuieliennuneaa, CUMMETPHUS MPABWIbHBIX MPHU3M, CUMMETpPUS NPaBUIBHOU
MAPaAMHU/IBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. J€CTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucio. CBOWCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOpPA HA YHUCIIO.
[lonATHEe KOMIUTaHApHBIE BEKTOPHI. lIpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmwiio mapamtenenunena. Teopema O pas3oKEHUMM BEKTOpa II0  TPEM
HEKOMIUIaHApHbIM  BeKkTopaMm. [IpsmoyronpHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel Bektopa. CBs3b MEXAy KOOpAMHATAMHM BEKTOpa W
KOOpJAMHATAMH TOYEK. YTOJI MeXIy BekTopamu. CKalspHOE NPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHA: LWIMHIPUYECKAsT IOBEPXHOCTb, KOHHUYECKas ITOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, OOpaszyomue moBepxHOcTell. Tena BpamieHus:
UWIMHAP, KOHYC, YyCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacnonoxxenue
cheppl W IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHApa u KoHyca. CummeTpus cdepsl U
nrapa.

O6bEM. OcHoBHBIE CcBOiicTBa 00BEMOB Teil. Teopema 00 o00BEME
NpsSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3z He€. OObEM mnpsmoil u
HAKJIOHHOM MPU3MBI, IMIIMHAPA, MUPaMHUAbl 1 KoHyca. O0bEM mapa U mapoBOro
CerMeHTa.

KoMOuHnanmy Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucanHas B
UWIMHAP, ONHMCAaHHAas oOKojo wwiuHapa. Ilepeceuenue cdepsl U mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [IoHATHE MHOTIOrpaHHHKA,



OTMHMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpaLICHUS.

[lnomans MOBEPXHOCTH LUIWHJpA, KOHYyca, IJomaas chepbl U e€ dacteil.
[Tomobue B mpoctpancTBe. OTHOmIEHWE OO0BEMOB, IUIOMAACH TMOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpasoBanue mogoOusi, romoTteTHs. Pemenue 3amay Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALCHUS: CEYEHHUS LUIIMHIpa
(mapaJienbHO MW MEPNeHAUKYISIPHO OCH), CEYeHHUs KoHyca (mapajuiesibHbIe
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPUIMHY), CEUECHHU 11apa, METObI TOCTPOEHUS
CEUYEHMIl: METOJ| CJIEA0B, METOJ BHYTPEHHErO0 IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYILEH IIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bekropel B mpocrpaHcTtBe. Omnepauuy HaJx BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsmoyronpHas
cucTeMa KoopAuHaT B npocTpaHcTBe. KoopnuHnatel BekTopa. PasznoxeHnue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJ TPH PEHICHHUH TIeOMETPUUYECKHUX
3a/1a4.

JBMKEeHHUs B IPOCTPAHCTBE

JIBmxxenust mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss U paBEHCTBO (Quryp.
OO6mme cBoiicTBa JBWKCHWH. BuIbl JIBWKCHUN: TMapauleIbHBIA IEPEHOC,
LEHTpaJbHas CHUMMETPUS, 3€pKajlbHas CUMMETpHs, IOBOPOT BOKPYT IMPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJIEHHBIA YPOBEHb) HA VYPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaaHckoe BOCIIMTAHKE:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MOZHUIIMKI 00YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  00IlecTBa,  NPEICTaBIE€HUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
OpoleAyp TPaKIaHCKOTO o0OIiecTBa (BBIOOpPHI, ONPOCHI W JIPYroe), yMEHHue
B3aUMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUU C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOe BOCTIUTAHUE:

c(hOPMUPOBAHHOCTh POCCUUCKON Tpa)kAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
IIPOLIJIOMY M HACTOSILIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHOE OTHOILIEHHUE K
JOCTHKEHUSAM POCCHUUCKUX MATEMATUKOB U POCCUUCKONW MAaTE€MaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JIOCTMXKEHHM B APYrMX HayKax, TEXHOJOTHX, cdepax
DKOHOMUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUKCKOro Hapoaa, CPOPMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHHMS, 3TUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHUH HAyKH M JEATEIbHOCTbIO YYEHOrO0, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYyLIErO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOWIEHHE K MHPY, BKIIOYAS OJCTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEHICHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MAaTeMAaTHYeCKUE 3HAHUS B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 37I0pPOBbIO (30pOBOE NHUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTZIbIXa, peryisipHas (pu3uveckas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOW  ACSTENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUWIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymeil mnpodeccuu U peajn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI,
TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHUIO U



caM0OOpa30BaHUIO HA TMPOTSHDKEHWH BCEW JKMU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHIO B PEIICHUU IPAKTUYECKUX 3a]1a4 MaTeMaTUYECKOW HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEC BIIASHUS
COLUAITIBbHO-IKOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPUPOJHOW M COLMAJIBHOU
Cpelnbl, 0CO3HAHUE TJIO0ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM, OpPUEHTAIUS
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKMX 3HAHWM [UIs peuieHus 3agady B 00JacTu
OKpYXaloUEl Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBUH JIJISL OKPYKAIOILIEH CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKH M OOIIECTBEHHOM  MPaKTUKH, [MOHUMAaHUE
MaTeMaTUYeCKOW HayKh Kak c]epbl u4enoBEeYeCKOW MJesTeTbHOCTH, JTamnoB €&
pa3BUTUA M 3HAYUMOCTH JUISI PA3BUTUSL LMBUIU3AIMHU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOoll KakK CpEJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBJISAITh IPOEKTHYHD M HUCCIEHOBATEIbCKYHO JESITEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue AeicTBu:

BBISIBIISITh M XapaKTepHU30BaTh CYIIECTBEHHBIE NMPHU3HAKKM MAaTEMaTUYECKHUX
00BEKTOB, TIOHATUH, OTHOIICHUH MEXAY TOHATHAMH, (OPMYIHPOBATH
OTIpe/IeIICHUS TIOHATHI, YCTAHABIMBAThH CYIECTBCHHBIN MPHU3HAK KiIacCU(DHUKAINH,
OCHOBaHWUS /711 0000IICHHS ¥ CPABHEHH S, KPUTEPUHU MTPOBOIUMOTO aHAJN3A;

BOCIIpUHUMATh,  (opMynupoBaTb U  NIPEeOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, AMHUYHbIE, YACTHBIE U O0IINE, YCIOBHbIE;

BBISIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TTPOTHUBOPEUHS
B (pakTax, JAaHHBIX, HAOIOJCHUIX W YTBEPKIACHUSAX, MPEIIaratb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEYUN;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAECIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIOUEHU 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEIHHO JIOKA3aTEIhCTBA MATEMATHUYECKUX YTBEPIKICHUH
(psiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIINIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pCIIEHHUs, BHIOMpAaTh HauOoJiee TMOAXOMAIMHMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBarelbcKkne 1eiicTBUs:



UCIIOJIb30BaTh BOIPOCHl KAaK MCCIEIOBATEIbCKUM WHCTPYMEHT TO3HAHUS,
dbopMyaupoBaTh  BOMPOCH,  (PUKCUPYIOUIME  MPOTUBOpEUYHEe,  MOpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (DOPMHUPOBATH THUIOTE3y, apryMEHTHPOBATH
CBOIO TTO3UIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIA SKCTICPUMEHT, HCCIICOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHUYeCKOTr0 00bEKTa, SBIICHHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEXITy 00bEKTaMU, SIBICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITeNIbHO (HOPMYIMPOBaTh O0OOIIEHUS W BBIBOABI MO pe3yJbTaTam
MPOBENCHHOTO  HAOMIONECHMS, WCCIICNOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IIPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKe BbIJIBUTATh
MPEANOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATH JAChUIIMTHI HHPOpPMAIUH, JAaHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U JJIA PEIICHUS 3a]1a4H;

BBIOMpATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMATU3MPOBATh M HWHTEPIPETUPOBATh WH(OpPMAINIO pPA3IMYHBIX BUIOB W
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUPOBaTh WH(POPMAIHMIO, TPEICTABIATh €€ B PAa3IUYHBIX (OpMax,
WUTIOCTPUPOBATH TpadUUIECKH;

OLICHUBATh HaAEKHOCTD uH(popMaIuu 1o CaMOCTOSATENIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOIIEHUs, SCHO, TOYHO, I'PaMOTHO BBbIpaXXaTh CBOIO TOYKY 3pEHUSI B
YCTHBIX M THCHbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOAYy PEIICHHUs 3aJadH,
KOMMEHTHPOBATH MMOJYYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYX IAaeMON TEMBI,
npoOieMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIlIeHUs, COIMOCTABJATh CBOM CYXICHHUS C CYXXJICHUSMH JPYyTMX YYaCTHHUKOB
Jajgora, oOHApYXKUBaTh Pa3lIMude M CXOJICTBO IO3UIIMH, B KOPPEKTHOH (opme
bopMyIIMpOBaTh Pa3HOTIIACHS], CBOM BO3PAYKEHHUS;

NPEACTaBIATh PE3YIbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIEOBaHMUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATH (POpMAT BBICTYIUIEHUS C Y4YE€TOM 3ajad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PerJIHTHBHbIe YHUBEPCAJIBHLIC yqeﬁnble I[eﬁCTBHH
CaMOOpI‘aHI/I3aIII/IHZ



COCTaBJISITh IUJIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO peIeHus C
y4€TOM MMEIOILIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOU MH(OpMaLUu.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIeKT:

BIAJICTh HABBIKAMH  TIO3HABATEILHON  pedJeKcHud KaK  OCO3HAHUS
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB, BIIAJICTh
crnoco0aMy CaMOMPOBEPKH, CAMOKOHTPOJIS Mpolecca M pesyibTaTa perieHus
MaTEMaTHYECKOM 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH TP PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUUHbI
JTOCTIDKCHUS VI HEIOCTHIKCHUS PE3YJIbTaTOB JICITCIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYIINECTBA KOMAHAHOW W MHAUBUIYAJIBLHON
paboThl TpHM pEHICHWM YYEOHBIX 3a7a4, MPUHUMATH I1I€Jb COBMECTHOM
NEATENHHOCTH, TUIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW PabOTHI, pacmpeneisiTh
BUIBI pabOT, IOTOBApWBATHCS, OOCYXHAaTh TMPOIECC W Pe3yiabTaT padoTHI,
000011aTh MHEHHUS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCyxkaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYpMBD» H HWHBIC), BBIIOJHATH CBOK 4YacTh pabOTBl |
KOOPJIMHUPOBATh CBOWM JCHCTBUSA C JPYTMMH YICHAMH KOMAaHIbI, OIICHUBATH
KauecTBO CBOETro BKJaJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyJarouuicst Hay4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TMOHSTUSMH CTEPEOMETPUU TIPU
pELIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCYKIACHUM;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEJCTBUSA M3 HHUX MPHU PEUICHUU
reOMETPUYECKUX 3a/1aY;

e KJaccU(PUIMPOBATh B3aMMHOE PACIIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEpUPOBATH TOHSATHUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXIY HPsIMON U
MJI0CKOCTHIO;

e CBOOOJIHO ONIEPUPOBATH MOHSATUAMH, CBA3aHHBIMUA C MHOTOT'PaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (IIpU3Ma,
nupamuza, NpsSMOYyTOJIbHBIN Mapaienenumnes], Kyo);

e KJaccuuIUMpOBaTH  MHOTOTPAHHUKM, BbIOMpas  OCHOBaHUS  JUIs
KJ1acCu(UKAIUY;

e CBOOOJIHO ONEPUPOBATH  MOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOT'OTPAHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATH napajiesibHOE, LEHTPAJIbHOE U OpTOrOHAJIBHOE
MPOCKTUPOBAHUE (PUTYpP HA TUIOCKOCTh, BBIMOJHATH U300paKeHUST QUTYD
Ha MJIOCKOCTH;

e CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIIOJIHSIThH
(BBIHOCHBIE) IIOCKHE YEPTEXKHU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUTyp:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIUKMCIATH IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (MpU3Ma,
nUpamMua), TCOMETPUISCKUX TE C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CAMMETPHS B MPOCTPAHCTBE, IIECHTP,
OCb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOJIHO OIEPUPOBATH MOHSITUSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACUCTBUS HaJl BEKTOPAMH;

e pelarh 3aJa4d Ha JO0Ka3aTEIbCTBO MATEMAaTUYECKUX OTHOLIECHUH U
HaXO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHsISI U3BECTHBIE METOJbI
MIPU PEIICHUU MaTEMAaTUYECKUX 3ajad MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CJIO’KHOCTH,;

e TMPHUMEHATH MPOCTEUIINE MPOrPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKATh, MPeOOPa3OBBHIBATH U HHTEPHPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QuUrypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax;

e TMPUMEHATH I[OJYYECHHBIE 3HAHUS HA INPAKTUKE: CpaBHUBaTh U
aHAJIM3UPOBATh PEalbHbIE CUTYyalluU, MPUMEHSATh U3yYCHHBIC MOHSTUS B
mporecce TMOWCKA  pEelIeHUusT MaTeMaTW4ecKd  CQOpMYyITHpPOBAHHON
poOIeMBbI, MOJAEIUPOBATh peaJbHbIC CHUTYaIllMd Ha SI3bIKE TEOMETPHH,
HCCIIEIOBATh MMOCTPOEHHBIE MO C UCIOIb30BAHUEM I'€OMETPUUYECKUX
MOHATUN M TEopeM, ammapara ajreOpbl, peliarb MPaKTUYECKHE 3a/layw,
CBSI3aHHBIC C HAX0XKJICHUEM FeOMETPUUYECKUX BEIMYHH;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pa3BUTUS TEOMETPUM KaK
COCTaBHOM 4acTu GyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOy4Jaronuicst Hay4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IHJIMHJIPUYECKOM,
KOHUYECKOW U c(epruyeckord MOBEPXHOCTAMH, OOBICHATH CIIOCOObI
TIOJTYYCHHUS;

OTIEpUPOBATh MOHSATHUSIMH, CBI3aHHBIMH C TEJIAMH BPAIICHUS: IIUITHHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Teia BpamieHus (MWIMHAP, KOHYC, cepa W Mmap) u
OOBSCHATH CIIOCOOBI OJTYYESHHUS TeJl BpaIllCHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEePhl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpaIICHHS,
O00BEMBI W TUIONIAIM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIlCHHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HopMyIT;

CBOOOJIHO OIEPUPOBATH MOHATHUSIMH, CBA3aHHBIMU C KOMOMHAIIMSIMU Te
BpaIlicHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy U
OMHMCAaHHBIA OKOJO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEJIO
BpaICHMUS;

BBIYHCIIATh COOTHOIICHUSI MEXAY IUIOIIAIIMH TTOBEPXHOCTEN U 00bEMaMu
IMOJJOOHBIX TEIN;

n300pakaTh MW3y4aembie (UTYpHI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YePTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QUrypax, MPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOPJIUHAT;
pelaTh reOMETPUYECKHIE 3a/1a4l Ha BBIYMCIICHUE YIJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUW OT TOYKH IO IIJIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH,
CBOOOJHO ONEPUPOBATH TMOHATHSIMHU, CBSI3AHHBIMU C JIBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUMN;

BBITIOJIHATh HW300paX€HUST MHOTOTPAaHHWUKOB W TEJ BpalICHUS MPHU
[IapajuIeIbHOM  NEPEHOCE, LEHTPAIBHOM CUMMETPHH, 3€PKaIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, mpeoOpazoBanus mo100us;
CTPOUThH CEUEHUSI MHOTOTPAHHUKOB M TE€J BPAIICHUS: CEUCHUS LMJIMHIpA
(mapajuienbHO U MEPIEHIUKYJISIPHO OCH), CEUCHUS KOHYca (TapajuiesibHbIe
OCHOBAHUIO U MPOXOAAIIUE Yepe3 BEPIINHY ), CEUCHUS I1apa;
UCIOJIb30BaTh METOJIbI TOCTPOCHHUS CEUEHHUIl: METOJ CJEN0B, METOJ]
BHYTPEHHETO MPOEKTUPOBAHHUSI, METO/] IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

NPUMEHATh TreoMeTpuueckre (akTbl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararmlliuX HECKOJBKO IIaroB pELICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pemarh 3ajJadyd Ha JIOKa3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUUECKUX BEJINYMH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKALIMOHHbBIE
CHUCTEMBI IIPU PEUICHUU CTEPEOMETPUYECKUX 3a/1a4;

MPUMEHATh  TOJYYEHHbICE  3HAHUSA  HA  MPAKTUKE:  CPABHUBATS,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHSITh U3YUYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA  PELICHUs
MaTeMaTuyecku  cHOpPMYJIMPOBAaHHOM  MpOOJEMBI,  MOJAEIHUPOBATH
pealibHbIE CHUTYallMd Ha SI3bIKE T€OMETPUHU, UCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C HCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHH U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3a/aud, CBS3aHHBIE C
Hax0>XXJICHUEM F€OMETPUUECKUX BEJINYUH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS T'€OMETPUU Kak
COCTaBHOM 4acTu GyHIAAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

BBenenue B crepeoMeTpuro

B3aumHoe pacnonoxeHue npsiMbIx B
MIPOCTPAHCTBE

[TapamienbHOCTh IPSIMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

[leprieHAUKYISPHOCTH NPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE

VYTrasl ¥ paccTosTHUA
MHororpanHuku
BekTopsl B mpocTpaHCcTBE

[ToBTOpeHue, 06001IeHNE U CHCTEMATH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

KoanuecTBo 4acoB

Bcero

23

25

16

12

102

KonTpoibHble
padoThI

IIpakTHYecKue
padoTbI

DJIEKTPOHHBIE

(uu¢possbie)
o0pa3oBaTe/ibHbIE

pecypcebl

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/



11 KUIACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Ne i/

AHanuTnyeckas TreoMEeTpus

[ToBTOpenue, o6o0IIeHNE 1
cUCTEMaTU3allis 3HaHUI

OO0BEM MHOTOTpaHHUKA
Tena BpaieHus

[Tnomaan moBEPXHOCTU U OOBEMBI
KPYTJIBIX TEI

JIBH>KEHUSA
[ToBTOpenue, o6o0IIeHNE 1

CUCTEMAaTU3alUg 3HAHUU

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

15

15

17
24

17

102

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE

(uudposbie)
oOpa3oBaTte/ibHbIE

pecypcbl

https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/






IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
wn Tema ypoka

OcHOBHBIE TIpaBUIIa U300paKEHHS Ha
PHUCYHKE IJIOCKOCTH, MapaljIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[ToHsATHS cTepeoMeTpHH: TOUKa,
npsMasi, INOCKOCTb, IPOCTPAHCTBO.
OcHOBHBIE TIpaBUIIa U300paKEHHS Ha
PHUCYHKE IJIOCKOCTH, MapaljIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[TonsATHS: EepeceKarouecs MI0CKOCTH,
nepeceKarouecs npsiMas v II0CKOCTb;
MOJIyIPOCTPAHCTBO

[NonsTHA: MEepeceKkaromuecs IOCKOCTH,
HepeceKarouecs mpsMasi ¥ IIO0CKOCTE;
HOJYTIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHe
HPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HECYIIECTBYIOIINX 00HEKTOB
MHororpaHHuKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOIUINX 00bEKTOB

AKCHOMBEI CTCPCOMETPHUU U IICPBLIC

KoanyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

JlaTa
H3YYeHHs

JIEKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

https://myschool.edu.

https://myschool.edu.

https://myschool.edu.

https://myschool.edu.

https://myschool.edu.

https://myschool.edu.

https://myschool.edu.

ru/

ru/

ru/

ru/

ru/

ru/

ru/
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12
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CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
ciencteus u3 HUX. CrnocoObl 3ajaHus
MPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTRBE.
O0603Ha4eHUs MPSAMBIX U TIOCKOCTEH

N3o0pakeHne ceUeHHI MIpaMHuIbI,
Ky0a ¥ IpU3Mbl, KOTOPbIE IPOXOJIAT
yepes ux péopa. M3obpaxenue
[IEPECEUECHUS TTOITYYEHHBIX IIJIOCKOCTEN.
PackpamnBanue NOCTpOCHHBIX CEYCHUN
pa3HbIMM LIBETaMU

N3o0paxeHne ceueHni mupaMubl,
Ky0a ¥ IpU3Mbl, KOTOPbIE IPOXOJAT
yepe3 ux péopa. zobpaxenue
[IEPECEYCHUS TI0JyYEHHBIX IUNIOCKOCTEH.
PackpamnBanue NOCTpOCHHBIX CEYCHUN
pa3HBIMM LIBETaMU

N3o0paxeHune ceyeHni mupamMubl,
Ky0a ¥ IPU3MbI, KOTOPBIE IPOXOJISAT
gyepes ux péopa. M3obpaxenue
IepECEYECHUS TIOJYYECHHBIX INIOCKOCTEH.
PackpammBaHue NOCTPOCHHBIX CEYEHUN
pa3HBIMM LIBETaMU

N300paxxeHne ceueHni mupaMubl,
Ky0a ¥ IPU3MBbl, KOTOPBIE TPOXOIAT
yepes ux péopa. M3obpaxenue
MEPECEUCHUS MTOTYUYCHHBIX INTIOCKOCTEM.
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19

20

21

PackpaivBanue mocTpOEHHBIX CEYEHUN
pa3HbIMU LIBETaMU

Meron cinenoB 1 MOCTPOEHHUS
CeYeHUM

Meton cieoB U1l MOCTPOEHUS
ceyeHnid. CBOMCTBA NIEpeceYeHUN
IPSIMBIX U IIJIOCKOCTEMN

Merton cieoB U1l MIOCTPOEHUS
ceyeHnid. CBOMCTBA NIEpeCceYCHUN
IPSIMBIX U IIIOCKOCTEHN

ITocTpoeHne ceueHnuii B mupamMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co31aHue BEIHOCHBIX YEPTEKEN U
3aIUCh MIaroB MOCTPOSHUS

ITocTpoeHne ceueHnuii B mupamMu/e,
KyOe 1o Tpém ToukaMm Ha pEdpax.
Co31aHue BEIHOCHBIX YEPTEKEN U
3aIlUCh 1IAroB OCTPOEHUS

IlocTpoeHue ceueHuil B mupamMu/e,
KyOe 1o TpéM ToukaMm Ha pEdpax.
CozniaHue BIHOCHBIX YepTeKer 1
3aIKCh IIaroB MOCTPOCHUS

[TocTpoeHue ceueHuii B mUpamuie,
KyOe 1o TpéM ToukaM Ha p&bpax.
CozniaHue BIHOCHBIX YepTeken 1
3aITUCh [IAroOB MOCTPOCHUS

[ToBTOpenue manumeTpun: Teopema o
IIPONOPLIUOHAIIBHBIX OTpPE3KaXx.
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27

[TogoGue TpeyroJbHUKOB

IToBTOpenue mianuMmerpun: Teopema
Menenas. PacdeTsl B c€UEHUSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus
pa3BUTHS TTITAHUMETPUU U
CTEpEOMETPUH

KonTtponbHas padora "AKCUOMBI
p p
crepeomerpun. Ceuenus"

B3aumHOe pacnonoxeHue npsiMelx B
npocTtpaHcTBe. CKpenyBaronmecs
npsimble. [Ipu3Haku ckpemuBarommxcs
npsimbix. [lapannenbHble npsiMele B
IIPOCTPAHCTBE

Teopema 0 CyIeCTBOBaHUM U
€IMHCTBEHHOCTH MIPSIMOU
NapaJuIeIbHOM TaHHOU IIPSIMOi,
MPOXOIALLEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKALLEH Ha
JTaHHOM npsiMoii. JIleMMa o nepecedyeHnn
MapaJUIETIBHBIX MPSAMBIX INIOCKOCTHIO

[TapanienbHOCTb TPEX MPSAMBIX.
Teopema o0 TpEX nmapajuIeaIbHbIX
npsiMbIX. TeopeMa o CKpeuBarouXcs
TPSIMBIX

[TapannenbHoe NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA NapaJlJIEIbHOTO
npoeKTHpoBaHus. M3o0paxenue
pasHbIX (GUryp B napamieabHOU
MPOEKLINU
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34

35

[lenTpanbHas NpoeKIusi. Yo ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOI
MEX1y IPSIMBIMU

3amaun Ha 10KA3aTeIbCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacIoJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

ITonsATHA: MapauIEIBHOCTD IPSIMOM U
IJIOCKOCTH B IpocTpaHcTBe. IIpu3Hak
MapaJUIEIbHOCTH NPSAMOU U IIJIOCKOCTH.
CBolicTBa napauieIbHOCTH IPSIMOU U
IUIOCKOCTH

I'eomeTpuyeckue 3a1aun Ha
BBIYHMCIICHHE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C NMAPAIICIIBHOCTHIO
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOASILErO
4yepe3 JaHHYIO NIPSIMYIO Ha YEPTEXKE U

MapajIeabHOTO IPYTron npsmoil. Pacuér

OTHOIIEHUH

[TapatenpHas MpOEKLUs, IPUMEHEHUE
JUIS IOCTPOCHMS CEeUeHUi Kyba u
napauienenunena. CeoncTaa
napaJuieNienuIe/1a U Ipru3Mbl

ITapamiensHbie mIockoctu. IIpusHaku
MapaJUIEIbHOCTH IBYX IUIOCKOCTEU

TeopeMa o0 mapamienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKy, He
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MPUHAJIEHKAIYIO TAHHOM TJIOCKOCTH U
CJIEJCTBUS U3 HEE

CBolicTBa napajuIeIbHbIX MNIOCKOCTEH:
0 MapaJJIEIbHOCTH MPSAMBIX
nepeceyeHus! pyu NepecedeHnt IByX
NapayieIbHbIX MIOCKOCTEN TPEThEU

CBolicTBa napajuleIbHbIX MNIOCKOCTEH:
00 oTpe3Kax napaiesbHbIX MPSIMBIX,
3aKIHOYEHHBIX MEKY [TapajuIeIbHBIMU
IJIOCKOCTSIMU; O IIEPECEYEHUN IIPSIMOM
C ABYMs MapaJUIeIbHBIMU IIJIOCKOCTSAMH

[ToBTOopenue: Teopema [Mudaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHUS
OPSMOYTOJIBHOTO TPEYTOJIbHUKA

CoiicTBa Ky0a U MPsIMOYTOIHLHOTO
napajuiejenumnena

Brruucienue yiMH OTpPE3KOB B KyOe U
IIPSIMOYT'OJIBHOM I1apajuleIIeIUIIe e

[leprieHAMKYASAPHOCTD MPAMOUN 1
rwiockocTH. [Ipu3nak
NEPIECHIUKYISIPHOCTH TIPSIMON U
MJIOCKOCTH
[leprieHAMKYASAPHOCTH MPAMOU 1
mockoctu. [Ipu3nak
NEPIECHIUKYISIPHOCTH IPSIMON U
TIOCKOCTH

TeopeMma 0 CylIeCTBOBAaHUU U
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55

€MHCTBEHHOCTHU MPAMOM, NPOXOAAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
NEPIEeHIUKYISPHON K MIOCKOCTH

[InockoCTH M MEpIIEHANKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIISIPHBIC UM
MMpAMBbIC B MHOT'OI'paHHUKAX

[lepnieHIUKyIAp U HAKIOHHAS.
[TocTpoeHnne neprneHuKyIsapa u3 TOUKU
Ha TPAMYIO

[lepnieHauKyIsIp ¥ HAKJIOHHAS.
ITocTpoeHne neprneHauKyIsapa u3 TOYKU
Ha TPAMYIO

Teopema 0 TpEX NEPHEHAUKYIIAPAX
(mpsiMast u oOpatHas)

Teopema 0 TpEX MEPHEHAUKYIIAPAX
(mpsiMast u oOpaTHas)

Yroa Mmexay CKpelrBarIIMUC
IPSIMBIMU

[Touck nepneHANKYJISPHBIX MPSIMBIX C
MOMOUIbIO EPIEHANKYIISIPHBIX
IIJIOCKOCTEN

OpToroHanbHO€ IPOEKTUPOBAHNE
[Toctpoenue ceueHuii kyda, MpU3MBL,
IIPABWJIBHOM MUPaMUABI C IIOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU
[Toctpoenue ceueHmit Kyoa, IpU3MBI,
[IPABWJIbHOM MUPaMUbI C TIOMOILBIO
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64

65

OPTOTOHAJILHOW MPOEKIUU

CuMMeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO II0cKoCTU. [lnockocTu
CUMMETpPUN B MHOTOTpaHHHUKAX

[Tpu3Hak neprneHAuKyYISIPHOCTH MPSIMOM
U IJIOCKOCTH KaK CJIEJCTBHE
CUMMETPUHU

[IpaBunbHbIE MHOTOTpaHHUKH. Pacyér
paccTOSHUI OT TOYKHU A0 TUIOCKOCTH

IIpaBunbpHBIE MHOTOTPaHHUKH. Pacdyér
pacCTOSHUN OT TOYKH 10 INIOCKOCTH

Crioco0Ob!I OIyCTUTh MEPIEHAUKYIISIPBI:
CUMMETpHUs, CABUT TOYKH I10
MapajuIeIbHON NPAMOU

Casur 1o HenapasulebHON TPSMOH,
W3MEHEHHUE PaCCTOSTHUMA

Kontponbhas padota "B3aumnoe
pAacmoJIOKEHHUE NPSIMBIX U TNIOCKOCTEN B
npocTpaHcTBe"

IToBTOpEHME: YrOJI MEXKY NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

IToBTOpEHME: YroJI MEKIY
CKPELIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpryeckue METOIbI BEIYNCICHHUS
yIia MEXIy MPSIMBIMHU B
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67
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69

70

71

72

73

74

MHOI'OIrpaHHHUKax

JIByrpansslii yroia. CBONCTBO
JMHEVHBIX YIJIOB IBYTPAHHOIO yIjla

[TepieHANKYASAPHBIE TIIIOCKOCTH.
CBoiicTBa B3aUMHO NEPIIECHIUKYJIISPHBIX
IIJIOCKOCTEN

[Tpu3Hak neprneHIuKyISpHOCTH
IJIOCKOCTEH; TeopemMa 0 MpsiMO
nepeceyeHusl IByX MiIOCKOCTe
NEPIECHIUKYISIPHBIX TPEThei
TIOCKOCTH

[IpsamoyronbHBIN TapauieenuIe]t;
Ky0; U3MEpEeHHsI, CBOMCTBA
MPSIMOYTOJIBHOTO TIapajuieNenune1a

TeopeMa 0 AuaroHany NpsIMOYTOJIBHOTO
napajuiesIenune1a v CIeCTBUE U3 Hee

CTCpeOMeTpI/I‘-IeCKI/Ie " NPpUKIIaAHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PacCIOJIOKCHHUEM MPAMBIX U INIOCKOCTU

[ToBTOpEHME: CKPEITUBAIOLITUCCS
npsIMbIC, TIApAJIJICITbHBIC TUNIOCKOCTH B
CTaHJAPTHBIX MHOTOTPaHHUKAX

[Tapa mapanneapHbIX TIOCKOCTENW HA
CKPEIIMBAIOIINXCS TPSAMBIX,
paccTosiHUuE MEXTY
CKPEIIMBAIOIIUMHUCA TIPSIMBIMU B
MPOCTHIX CUTYAIUSIX

Paccrosane oT TOUKH J0 IINIOCKOCTH,
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78

79

80

81

82

83

84

85

paccTostHAE OT MPSMOU J0 TUIOCKOCTH

Beluncnenue paccTosHUN MEXKIY
CKPEILIUBAIOIIMMUCS IIPSIMBIMHU C
ITOMOIIBIO NIEPIEHANKYJISIPHON
IUIOCKOCTH

TpéxrpanHblil yroy, HEpaBEHCTBA IS
TpeXrpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB H
CHHYCOB ISl TPEXTPAHHOTO yTJia

DJeMeHTHI CPepUIecKoil TeOMETPHUH:
reoJIe3N4eCcKue JIMHUM Ha 3eMIie
KonTtponbhas padota "Y1l u
pacctosHus"

CucremaTu3zanus 3HaHUN
"MHOrorpaHHMK 1 €ro 3J1€MEHThI"
[Iupamuna. Buasl nupamu.
[IpaBunpHas nupamuia

IIpusma. [IpssmMast v HAKIIOHHASI IPU3MBL.

[IpaBunbHasa npuzmMa

[IpsiMo¥t napayenenunes,
IPSIMOYTOJIBHBIN Mapajienenunen, Kyo
Beinykiibie MHOTOrpaHHUKH. Teopema
Olinepa

Brinyxiible MHOTOrpanHukd. Teopema
Oitnepa. [IpaBunbHbIE U
MOJIYITPaBUJIbHBIE MHOTOTPAaHHUKHU

Konrpomnsnas padora
"MHororpaHHuku"
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102

[ToHsiTHE BEeKTOpa Ha IJIOCKOCTHU U B
MPOCTPAHCTBE

CyMMa BEKTOpOB

Pa3HocTh BEKTOpOB

IIpaBuno napasienenunena
YMHOK€EHNE BEKTOpa Ha YNCIIO0

PasnoxeHnne Bekropa 1o 6asucy Tpéx
BCKTOPOB, HC JIC)KAIIUX B OI[HOﬁ
TUTOCKOCTH

CkansgpHOe pou3BeACHNE

Brruncnenue yria Mexry BEKTOpaMu B
MIPOCTPAHCTBE

IIpocreiimue 3a1a4u ¢ BEKTOPaMHU
[Ipocreimue 3a1a4u ¢ BEKTOpaMHU
IIpocreiimue 3a1a4u ¢ BEKTOPaMHU
[Ipocreimue 3a1a4u ¢ BEKTOpaMHU
O000611eHre U crucTeMaTu3alys 3HaHUH
O06001IeHre U cucTeMaTu3alus 3HaHUN
Hrorosasi koHTpObHAs paboTa
HToroBas KOHTpOJIbHAsA paboTa

O00011eHre U CUCTEMATU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

[SRE O I G SR —

G i W G O G GG GG i —y
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11 KUIACC

Ne
n/n

10

11

Tema ypoka

[ToBTOpenue Temsl "KoopanHatel
BEKTOPA Ha IUNIOCKOCTH U B
npocTpaHcTse"

[ToTOpenue Temol "CkansipHoe
MIPOU3BEJICHUE BEKTOPOB"

[ToBTOpenue Tems! "Boruncnenue yria
MeX/ly BEKTOpaMU B IPOCTpaHCTBE"

[ToBTOpenue Tems! "YpaBHeHME
IIPSIMOM, IPOXOJAIIEH Yepe3 ABe
TOYKH"

YPaBHeHI/IC IJIOCKOCTH, HOPpMAJIb,
YpaBHCHHE IIJIOCKOCTU B OTPE3KaAX

YpaBHEHHE IOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTpPE3Kax

BekropHoe npousseneHue

JIvHeitHbIe HEpaBEHCTBA, JTUHEMHOE
pOrpaMMHUpPOBaHUE

JInneliHble HEPABEHCTBA, JIMHEWUHOE
IpOrpaMMUpPOBaHNE

AHanuTH4ecKne MCTOJbI pacqéTa yria
MCKAY NPsIMBIMHA B MHOT'OT'PaAHHHUKAX

AHaIUTHUYECKHEe METO/Ibl pacuéra yria

KoanyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUs

JJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl
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13
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15
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17

18

19

20

21

22

MECXKAY IMIIOCKOCTSMU B
MHOI'OI'paHHHUKax

dopMyIa pacCTOSHUS OT TOYKH 10
IJIOCKOCTH B KOOpAMHATAX

Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH OO0
IIIIOCKOCTHU B KY6G

Haxoxnenve paccTossHUM OT TOYKH 10
MJIOCKOCTH B MIPABWJIBHOW MTUPaAMUIE

KonrtponbHas pabora "AHanutudeckas
reomerpus"

Ceuenuns MHOT'OT'PAaHHUKOB:
CTaHAAPTHBIC MHOTOT'PAHHUKHU

CC‘-ICHI/I?I MHOFOFpaHHI/IKOBI METO/
CIIENIOB

CeueHunst MHOTOIPaHHUKOB:
CTaH/IapTHbBIE TUIOCKOCTH, NIEPECEUEHUS
IPSIMBIX U IJIOCKOCTEN

HapaJ'IJ'IeJ'ILHBIe MMpAMBIC U TIJIIOCKOCTH:
napajiCJIbHbIC CCUCHUS

[TapannenbHbie MpsIMbIE U TUIOCKOCTH:
pacu€T OTHOLIECHMI

[TapannenbHble IpsIMBIE U TUIOCKOCTH:
YIJIBI MEXKY CKPELIUBAIOIIUMHUCS
IPSIMBIMU

[IepnieHauKyIsIpHBIE NIPSMBIE U
IJIOCKOCTH: CTAHIAPTHBIE ITAPbI
NEPIEHANKYJISIPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOIPAHHUKOB
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30

31

32

[IepnieHauKyIApHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEPIIEHIUKYIIApax
[lepnenukynsipHbIE IPSMBIE U
IUIOCKOCTH: BBIYUCIICHHUS JUIMH B
MHOTOTpaHHHUKaX

[ToBTOpeHue: muomanu
MHOTOYTOJTbHUKOB, (POPMYIIBI JJIsI
TIoIIa e, cooOpakeHUs 10 100us

[ToBTOpeHnue: miomiau
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
TIomIaiel, cooopakeHus moaoous

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
ioniaen, cooopakeHus mnoaoous

[Tnomaan cedeHwnii MEHOTOTPAaHHUKOB:
TUTOIIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha 4acTH, COOOpaKEHHUs MOA00HS

[Inomany ceyeHnii MHOTOTPaHHUKOB:
TJIOIIAIU TTIOBEPXHOCTEH, pa3pe3aHust
Ha YacTH, COOOpaKeHUs MOA00us

KonTponbnas pabora "[loBTopenue:
MHOTOTPaHHHMKH, CEUYEHUS
MHOTOTpaHHHUKOB"

O06BEM Tema. O0BEM PSIMOYTOJILHOTO
napaiesienumne1a

3ama4un 00 yaBOCHUHU Ky0a, O
KBaJpaType Ky0a; 0 TPHCEKIIUU YyTJia
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36

37

38

39

40

41

42

43

CrepeomeTpruyeCcKHe 3a/1auu,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO Tapasuieienuneia

[puknaaHbie 3a1a4u, CBSI3aHHBIC C
BBIUUCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO MapasuIesenumneia

O06BEM npsMON TIPU3MBI

CrepeomeTpruyeCcKHe 3a/1auu,
CBSI3aHHBIE C BBIYHCIEHUEM 00BEMOB
MIPSMOU IPU3MBI

[IpuknagHeie 3a1a4n, CBI3aHHBIE C
00BEMOM TIPSIMOI TIPU3MBI

Brrancienne 00bEMOB TeI ¢ TOMOIIBIO
omnpenenénHoro uHTerpana. OobEm
HAKJIOHHOW MPU3MBI

Brruncienue 06bEMOB Tel ¢ TOMOLIbIO
omnpenenénHoro uHTerpana. O0bEM
UPAMHUJIBI

®dopmyrna 00bEMaA TUPAMUIBIL.
OTtHoO1IeHNEe 00LEMOB TUPAMUJL C
00IINM YTIIOM

®opmyna 00bEMa MUpaMUIBI.
OTtHO1IeHNEe 00HEMOB TUPAMUJL C
00IIM yTIIOM
CrepeoMeTpuuecKue 3a/1auu,
CBSI3aHHBIE C 00bEMAMH HAKIIOHHOHN

IIPU3MBI

CTCpCOMeTpI/I‘leCKI/IC 3aJa4u,
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CBSI3aHHBIE C 00BEMaMU TUPAMUIBI

[Ipukiagueie 3aga4u 10 TeMe
"O0BEMBI TeN", CBSI3aHHBIE C 00BEMOM
HAKJIOHHOU MPU3MBI

[IpuknanHeie 3a1a4u MO TEMe
"OOBEMBI TeN", CBSI3aHHBIE C 00BEMOM
TTUPAMU/TBI

[Ipumenenue 00bEMOB. Beruncnenue
paccTosHUS 10 TUIOCKOCTH
KonTponbras padota "O0bEM
MHOTOrpaHHHKa"

Hunuaapudeckasi MOBEPXHOCTD,
o0pa3yromnue HUIHHIPUIeCKON
MOBEPXHOCTHU

Humunaap. [Ipsamoit kpyroBoi
muuHap. [Tnomaas moBepxHoCTH
UIMH]pA

Konnueckast nOBEpXHOCTB,
00pa3yroIme KOHHIeCKOM
noBepxHocTu. Konyc

CeueHune KOHyca MI0CKOCTHIO,
napajuIeIbHON MIIOCKOCTH OCHOBaHUS
VYceuénnslii konyc. M3o00paxenue
KOHYCOB U YCE€UEHHBIX KOHYCOB
[Tnomaas GOKOBOM MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTHU KOHYCa
[Tnomans 60KOBO MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
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64

CrepeoMeTpHUECKHUE 3a1a4X Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
MIOCTPOCHHUEM CCUCHHI ITUITMH/IPA,
KOHyca

CrepeomeTpriecKue 3a/1a4u Ha
JI0Ka3aTebCTBO U BBIYUCIICHHE,
MOCTPOCHHUEM CEUCHHI IIMIINH/IPA,
KOHyca

[IpuknagHeie 3a1a4n, CBI3aHHBIE C
UWJIAHIPOM

[Ipuknaanele 3a1a4u, CBsI3aHHbIE C
WJIMHAPOM

Cdepa u map

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepsl
IUIOCKOCTBI0. By u nzobpaxenue
mapa

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By u nzobpaxenue
mrapa

VYpaBuenue coepsl. [Tnomans cheps u
e€ yacten

Cummetpus chepsl U mapa
CrepeomeTpuueckue 3aj1ayu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO CPepoii U MapoMm,
IIOCTPOCHUEM UX CEUEHHH MIIOCKOCTBIO
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CrepeomeTpuuecKkue 3a1auu Ha
JI0Ka3aTeNbCTBO U BBIYUCICHHE,
CBsI3aHHBIE CO cpepoii U mapom,
IOCTPOCHUEM UX CEUEHHH MIOCKOCTBIO

[IpuknagHelie 3a1aun, CBA3aHHBIE CO
chepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH HA
TUTOCKOCTH, BEIYHCIICHUS B
OKPYKHOCTH, CTaHIAPTHBIE TTOJJO0US
Paznuynbie KOMOMHALIMY TEN
BpaIlleHUs] U MHOTOTPaHHUKOB

3agaum o TeMe ""Tena u MOBEpXHOCTH
BpaieHus"

3anauu o teme ""Tena U MOBEPXHOCTH
BparnieHus"

KonTponbnas pabora "Tena u
MOBEPXHOCTHU BpauieHus"

O6nEm mumuHapa. Teopema 06 00bEME
IPSIMOTO LUIHH]IpA

Brruncnenue 00bEMOB TN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpanga. Oopém
KOHYycCa

IIimomany OOKOBOM U ITOJIHOM
MMOBEPXHOCTU KOHYCA

CrepeomeTpuyeCcKHe 3a/1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00HEMOB
WIMH]pPA, KOHYCca

[IpukiagHele 3ana4u Mo TeMe
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"OOBEMBI ¥ TTOIIAIN TOBEPXHOCTEH

"

TCII

O06BEM mapa 1 mapoBOro CEKTOpA.
Teopema 00 00béme mapa. [lmomans
cheprl. CTepeoMeTprudecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIIEHUEM 00HEMOB
11apa, apoBOro CerMeHTa U IIapoBOTo
CEeKTopa

[IpukitagHele 3ana4u Mo TeMe
"O0BEMEI TEN", CBI3aHHBIE C 00BLEMOM
mapa 1 Iomajbsio cepol.
CooTHoIIEHHS MEX Y TUIOIIAIIMU
MOBEPXHOCTEH M 00bEMaMU MOT0OHBIX
TeN

[TomoOHBIE TeNIa B IPOCTPAHCTBE.
N3menenne o0bEMa rpu mogo0uu.
CrepeomeTpuyeCcKHe 3a/1auu,
CBsI3aHHBIE C BEIYMCIEHHEM 00HEMOB
TEJI Y IUIOIIAZEH TOBEPXHOCTEN

KonTponbras padora "[Tnomanm
MOBEPXHOCTH U OOBEMBI KPYTIIBIX TeT"

JIBM>KEHHUS IPOCTPAHCTBA.
OrobOpaxenus. JIBUKEHUS U PAaBEHCTBO
¢uryp. O61me cBoCTBa ABMKCHUI
Buael nBrkeHMi: napauieIbHbIN
NepPeHOC, LIEHTpalbHasi CHMMETPUS,
3epKajbHasi CHMMETPHSI, TOBOPOT

BOKPYT NPSIMOM

[IpeoGpazoBanust mogoous. [Ipsmas u
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chepa Ditnepa
I'eomerpuueckue 3agaun Ha
MPUMEHEHUE ABMKCHUS

KoHnTtponbhas padota "BekTops! B
npoctpaHcTee"

O6o6maromee moproperwue 11
HOHATHUI U METOAOB Kypca reOMeTpuun
10-11 xnmaccoB, cucTeMaTH3amus
3HaHuil: "[lapannensHOCTh NPSAMBIX U
IJIOCKOCTEN B MpocTpaHcTse"

O6o6maromee moproperue 11
HOHATHUI U METOAOB Kypca reOMeTpuu
10-11 xmaccoB, cucTteMaTH3aus
3HaHui: "BekTopsl B mpocTpancTse"

O6o6mraromiee moproperwue 11
MIOHATUM ¥ METOJIOB Kypca F€OMETpUHU
10-11 xmaccoB, cucTteMaTH3aus
3HaHui: "BekTopsel B mpocTpaHcTBe"

Ob6o6maromee nosropenue 11
MIOHATUHM U METOJIOB Kypca r€OMETpUHU
10-11 xnaccoB, cucTeMaTHU3aI s
3HaHui: "O0beM MHOTOTrpaHHHUKA"

Ob6o6maromee mosropenue 11
HOHATHHI U METOOB Kypca reOMeTpUu
10-11 xnaccoB, cucTeMaTHU3aI s
3HaHui: "OObeM MHOrOrpaHHUKa"

O6o6maromee nopropenue 11
MOHSTUN U METOJIOB Kypca reéOMETPUU
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10-11 xnaccoB, cucteMaTH3amus
3HaHui: "[lnomany moBepXHOCTH U
00BEMBI KPYTIBIX TEN"

O6o6maromee moproperue 11
MOHSTUN U METOJIOB Kypca T€OMETPUU
10-11 xnaccoB, cucTeMaTHU3amus
3HaHui: "[lnomany moBepXHOCTH U
00BEMBI KPYTIBIX TEN"

Wrorosas koHTposibHas paboTa
HToroBast kKoHTposIbHAs paboTa

[ToBTOpenue, 0600IICHNE U
CUCTEeMaTU3alus 3HaHuH

Hcropus pasBuTHs CTEpEOMETPUM KAK
HAyKHU U €€ POoilb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAyKHU U €€ POoilb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

HcTopus pa3BUTHS CTEPEOMETPUHN KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHSI CTEPEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

100 1 https://myschool.edu.ru/

Hcropus pasBuTHs cTEpeOMETPUM KaK

101 HayKH U €€ pOJib B Pa3BUTHH 1 https://myschool.edu.ru/
COBPEMEHHBIX HHKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOT UM

Hcropus pasBuTHs CTEpEOMETPUM KaK

102 HayKH U €€ POJTb B PAa3BUTUH 1 https://myschool.edu.ru/
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH
OBILEE KOJIMYECTBO YACOB I10 102 2 0

I[TPO'PAMME






YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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