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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust sBisieTcss OMHUM W3 0a30BBIX KYpCOB Ha YPOBHE CpEIHETO
o0rmiero oOpa3oBaHMs, TaK KaKk 00€CIIeYMBACT BOZMOXKHOCTh M3YUCHUS AUCLUTLINH
€CTECTBEHHO-HAYYHON HAINpaBICHHOCTH W MPEAMETOB TyYMaHUTAPHOTO LHUKJIA.
[lockonpky  Jormdeckoe  MbIIUIEHHE,  (opMmupyemMoe  Npu  HU3YyUYEHUH
00y4aIOIUMUCS TOHATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUU MPHU PEIICHUU Te€OMETPUUECKUX
3aJa4, YyMEHHE BBIABUIAaTh W ONpOBEpraTb TUIOTE3bl HEMOCPEACTBEHHO
UCHOJIB3YIOTCS MPU PELIEHUH 33]a4 €CTECTBEHHO-HAYYHOTO LUKJIA, B YACTHOCTH
(bu3nyUecKux 3aaay.

[enb ocBoeHus mporpaMMbl yueOHOTo Kypca «['eomeTpus» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE WHJIUBUIYAJbHBIX CIOCOOHOCTEH OOydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPUH, KaK COCTABIISIOIIEH ITpeIMeTHOM obsacTt «MaTtemaTuka u
uHpopmaTUKa»  4Yepe3  oOecrnedeHrue  BO3MOXKHOCTH  NpUOOpeTeHus u
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX T€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
cnenu@UIHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEITHOTO MpodheCcCHOHATBHOTO
o0pa3oBaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHBIME 3aJadyaMu Kypca TEOMETPHUH Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIONIMMH U yCUIUBAIOIIUME Kypc 0a30BOr0 YPOBHS, SIBISIOTCSL:

paciiMpeHue MpeACTaBICHUs] O TEOMETPUM KaK YaCTH MHPOBOU KYJIbTYPHI U
(opMUpOBaHKE OCO3HAHUS B3aMMOCBSA3H T'€OMETPUH C OKPYKAIOLIUM MHPOM,;

dbopMupoBaHrE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIINX MaTEeMaTHUYECKUX MOJENAX, IMO3BOJISIIOIIMX OMUCHIBATh U M3y4yaTh
pa3HbIe SABJICHUS OKPYXKAIOUIET0 MUpa, 3HaHWE MOHATUWHOTO amnmnapara o paseiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHATHSMH O
MPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
dbopMyll U yMEHUE MX NPUMEHATb, YMEHHS JOKa3blBaTb TEOPEMbl U HAXOAMTH
HECTaHJApTHBIE CIIOCOOBI PEIICHUS 3a/1ay;

dbopMupoBaHrE YMEHUS pacro3HaBaTh Ha YePTEKax, MOJCTIX U B PealbHOM
MHUpPE MHOTOIPAaHHUKM M Tella BpalIeHHs, KOHCTPYHPOBATb T€OMETPUUYECKHE
MOJIENIH;

(opMUpOBaHNE TOHUMAHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHi, (popMupoBaHNE TOHUMAHUS POJH AKCHOMATHKU IIPH
IIPOBEJICHNUN PACCYKICHUN;

dbopMupoBaHHE YMEHHS BJIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pElIeHUsl, YMEHHUSI UX HPUMEHSTh, NPOBOJUTH JOKA3aTEJIbHbIE PACCYKICHHS B
XOJI€ pEIICHNUS CTePEOMETPUUECKUX 3a/1a4 U 3a7a4 C PAKTUYECKUM COJIEpPIKaHUEM,
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dbopMupoBaHHE TPEICTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeNbCTB  IpH
000CHOBaHUY MAaTEMATUYECKUX YTBEPKJIECHUN U POJIM AKCHOMATUKH B IIPOBEJICHUU
JEAYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEpPLICHCTBOBAHWE HHTEJUIEKTyaJbHBIX M  TBOPYECKHX
CHOCOOHOCTEN 00yuarouxcs, Mo3HaBaTeNbHON aKTUBHOCTH, HCCIEI0BATEIbCKUX
yYMEHUH, KpUTUYHOCTU MBIIIJICHUS, UHTEPECa K U3YUCHHUIO T€OMETPHUH;

¢dbopmrpoBaHre (PYHKIIMOHATILHONM TPAMOTHOCTH, PEIEBAHTHOM T€OMETPUH:
YMEHUSI pPAclo3HaBaTh MPOSIBJIECHUS T'€OMETPUUYECKUX MOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX XKU3HEHHBIX CUTYAlUSX W MPU U3YUYECHHUH JIPYTHUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEIOBAaHUS IMOCTPOEHHBIX MOJENEH,
MHTEPHPETALNN [TOTYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMHU JIUHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xknaccax sBusroTcs: «lIpsiMble ©  TJIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema  BpameHus», «BekTopel UM  KOOpPAUHATHL B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHME «yMETh OINEPUPOBATH
HNOHATUSAMUY», PEICBAHTHBIMM T'€OMETPUU Ha YIIyOJIEHHOM YpPOBHE OOydeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTeNIbHbIM JIMHUSIM Yy4eOHOTO Kypca, a
(dbopMHpOBaHHE JIOTMYECKMX YMEHUH  pacupenensiercs He  TOJBKO 10
COJIEp>KaTENIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil padoueit
MpPOrpaMMbl, pacHpeleaEHHbIM IO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0yYaroIIHuecs
oOpamaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OPraHu30BaTh  OBJIAJCHHUE
r€OMETPUYECKUMHU MOHATUAMH U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHLIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUA BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEICTABICHUN 00YyYarolUXCsl, pacluupsis U yriryouss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUHU HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math yciuoBus i auddepeHumanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTENbHBIX MporpamMMm, OOECHeYuTh yriayOJa€HHOe
M3y4YEHHUE TEOMETPHUH KaK COCTaBIIsitoIIel yueOHoro mpeamera «MaTtemaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCSA K MPOJODKCHUIO HU3YYEHHUS MaTEMaTUKH C
y4uéToMm BbIOOpa Oyayiei mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHanbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «I'eomerpusi» Ha YIIIyOJEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 yaca B Hezento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  CTEpEOMETpUU. Touka, mpsMas, IUJIOCKOCTb,
npoctpancTBo. IloHsATHEe 00 aKCHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue MpsMBIX B IPOCTPAHCTBE: IE€pECEKaroLInecs,
IapajulesIbHble W CKpelIMBaromuecss mnpsmble. [IpU3HakuM CKpemmBarOIMXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE: MapalIeIbHbIE
IIpPsIMBIE B IIPOCTPAHCTBE, MAPAIICIIBHOCTD TPEX MPAMBIX, [1apaUICIbBHOCTD IIPSIMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OcCHOBHBIE CBOWCTBA MapajJIEIbHOTO NPOEKTHUpoBaHUs. W300paxeHue
buryp B nmapajuiebHOM MPOEKIUH. YTIbI C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIy IPSAMBIMUA B IpOCTpaHCTBE. [lapanienbHOCTh INIOCKOCTEN: MapajuiesibHbIC
IIJIOCKOCTH, CBOWCTBA MapajijIeIbHbIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpadlp, NapauleJenume],
MMOCTPOEHUE CCUCHU.

IleprieHIUKYJISAPHOCTD HPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAJJIEIABHBIE W IEPIECHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M INIOCKOCTH, TeopeMa O IpsAMOU
IIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYIISp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEM: NPHU3HAK  INEPHNEHIMKYJSIPHOCTH  JIBYX
wiockocter. TeopeMa o TpEX MEepIEHIUKYIIIpax.

Yribl B IPOCTPAHCTBE: YIroJl MEXAY IPSIMON U IUIOCKOCTBIO, ABYTI'PAaHHBIN
yIoJI, JIMHEWHBIM yIoJl ABYTPAHHOTO yria. TpEXIrpaHHBIM U MHOIOTPAHHBIE YIVIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpasHHuKH

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsAMOYTOJABHBIA — IAapajuleJIENUIE] U €ro  CBOWCTBA.
Kparuaiimme myTM Ha TIOBEpXHOCTHM MHOTOrpaHHuKa. Teopema OJiiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronpHas mnupamumia,
npaBwibHas W yceu€HHass nupamuabl. CBoilctBa pébep M OOKOBBIX TIpaHei



IIPaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIpaHHMKM: IIPaBUJIbHAS IIpU3Ma U
npaBUJIbHASI TNUMpaMUJla, MpaBWIbHAs TPEYTroJbHAsl NUpaMua WU TPaBUIbHBII
TeTpa’ap, KyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTa’3p,
TONEKAdP U UKOCABP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pE&Opa, JauaroHalid, YIJIbL
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMON MPHU3MBI.
[Inomanes OOKOBOM MOBEPXHOCTH U IOBEPXHOCTH NPABWIBHOW NUPAMUIBI,
TeopeMa O IUIOLAAU yCEUEHHON TUPaMUIbI.

CummeTpuss B NOPOCTPAHCTBE. DIJIEMEHThl CHMMETPUM  IPABWIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
NapajuleNIenuneaa, CUMMETPHUS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
MMUPAMU/IBI.

BekTOopbl 1 KOOPANHATHI B MPOCTPAHCTBE

[ToHATHS: BEKTOp B IMPOCTPAHCTBE, HYJEBOW BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE U  IPOTUBOIIOIOKHO
HalpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIOKEHUE
U BBIYUTAHHUE BEKTOPOB, CYMMa HECKOJbKHUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOMCTBA CIOKEHHS BEKTOpOB. CBOMCTBAa YMHOKEHHUSI BEKTOPA HA YHCIIO.
IloHATHE KOMIUTaHApHBIE BEKTOPHL. [IpH3HAaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamtenenunena. Teopema O pas3lIOKEHUH BEKTOpa II0  TPEM
HEKOMIUIAHApHBIM ~ BeKTopaM. [IpsMoyrosibHas  cucremMa  KOOpPJAMHAT B
npoctpadcTBe. KoopaunaTel BekTopa. CBs3b MEXIAy KOOPAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEXIy Bekropamu. CkalspHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsATHA: WIMHIPUYECKAs TOBEPXHOCTb, KOHUYECKAs IOBEPXHOCTB,
cepuueckas IOBEPXHOCTb, OOpasyrolue MoBepxHocTeld. Tema BpaleHUs:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmMmHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl u
mapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
NOpSIMOYTOJIBHOTO Tapajienenuneaa M ciueactsuss u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM NpU3MBI, IWIMHIPA, NUpaMHUIbl U KoHyca. OOBEM mIapa U HIapOBOTO
CErMEHTa.



KoMOuHanuu Ten BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
IWIMHIP, OINHKCaHHas oOKojo uwiuHApa. Ilepeceduenune cdepbl u mapa ¢
miockocThio. Kacanue mapa u cdepbl miockocTbio. [IoHATHE MHOTrOrpaHHHKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHUK WJIH TEJO
BpAaIlCHUS.

[1nomans MOBEPXHOCTH IWIMHApA, KOHYycCa, IUIONMIAlb cepbl U e€ YacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJCH MOBEPXHOCTEH
nono0HeIX Quryp. IlpeoOpazoBanue mnogodus, romoreTus. PemieHue 3agauy Ha
IJIOCKOCTH € UCITOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceyeHUt MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUEHUs LIIIMHIpA
(mapayyienbHO M TMEPIEHAUKYISIPHO OCH), CEUECHHS KOHyca (mapajieiabHble
OCHOBAHMIO U TIPOXOJIALIME YEPE3 BEPILHHY), CEUEHHS 1Iapa, METOAbI IIOCTPOCHHUS
CEYEHMI: METOJ CJIEI0B, METOJ] BHYTPEHHETO NMPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKyIIeH MIOCKOCTH.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpaHctBe. Omnepanmm Hajx BekTopamu. BekTopHoe
YMHOXEHHE BeKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXEHHs. IIpsmoyronpHas
cucTemMa KoopauHat B npoctpanctBe. Koopaunarel BekTopa. PaznoxkeHue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJ MNpPU PEIICHUH T'€OMETPUUYECKUX
3azay.

JIBHKeHUSI B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpakeHus. JIBuKeHUST U PaBEHCTBO GUTYP.
OO6mue cBoiicTBa JBIWKEHUH. Buasl JBIKEHUH: NapaUleIbHBIA TEPEHOC,
LEHTpaJIbHAsI CUMMETpHS, 3€pKajibHas CUMMETpPHs, IMOBOPOT BOKPYI MpPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BociMTaHMe:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXJAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COI[MAJbHBIMU HWHCTUTYyTAMH B COOTBETCTBHUM C UX
(YHKIUSMU 1 HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'PakTaHCKONW HIACHTUYHOCTH, YBOKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MATEMATUYECKOU IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHMA B JPYTUX HAyKaxX, TEXHOJOTHX, cdepax
SKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoiaa, ChOPMUPOBAHHOCTD
HPAaBCTBEHHOI'O0 CO3HAHUSA, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKCHUM HAyKd W JEATEIbHOCTBIO YUYE€HOTO, OCO3HAHHE
JUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOMUHUBOTO OYIyIIETo;

4) 3cTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs OSCTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUM, PACCYKIEHUN, BOCTIPUUMYNBOCTh
K MaTEMaTUYECKUM acCIleKTaM pa3jWyHbIX BUJOB UCKYCCTBa;

5) pusuveckoe BoCIUTAHHE:

chOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTEMaTUYeCKHe 3HAHUS B
MHTEpecax 3/I0pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTaHHUE, COATTAHCHPOBAHHBIM DPEXHUM 3aHATUNA H
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHON IEITENBHOCTBIO;

6) TpynoBOe BocniuTaHMe:

TOTOBHOCTh K TPYAYy, OCO3HAHHUE IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnuuHbiM  cepam  TPOdECCUOHATIBHOM  JIeSITEIbHOCTH,  CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymymieli mpodeccur W pealn30BBIBATH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,



TOTOBHOCTh M  CIHOCOOHOCTh K  MaTreéMaTHYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33J1a4 MaTEMaTHICCKON HAIPaBIICHHOCTH;

7) 3K0J10rH4ecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJNbTYpPhl, TIOHUMAaHHE BIUSHUS
COLIMAJIbHO-DKOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOJIHON M COLMAIBHOM
Cpellbl, OCO3HAHME TJI00ATLHOTO XapaKTepa dKOJIOTHICCKUX MPOOJIeM, OpUCHTAIIHS
Ha TPUMCHCHHE MAaTeMaTWYeCKMX 3HAHWWA IS pEIICHHWs 3aaad B 001acTH
OKpY XKaromel cpejpl, IIAHUPOBAHUE TIOCTYNIKOB M OIICHKM HMX BO3MOKHBIX
MOCJICJICTBUM ISl OKPY>KArOIIei Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMaHUE
MaTEMaTUYECKON HayKd Kak cQepbl YeIOBEUECKOW JIeATeTbHOCTH, JTaloB €&
pa3BUTHS W 3HAYUMOCTH I Pa3BUTHS ITUBWIN3AIAHA, OBJIAJCHHE SI3bIKOM
MaTeMaTUKH W MaTEeMaTHYeCKON KyJIbTypOH KakK CpEJCTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh TPOEKTHYIO W HCCIEIOBATENBCKYIO NEATEIbHOCTh
UHAUBUIYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIC YHHBEPCAJbHbIE YYeOHbIE JeHCTBUS

ba3oBbie Jiornyeckue JaeiicTBUA:

BBIABJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKH MATEMaTUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHHH MEXAy TMOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATHN, YCTAaHABIUBATH CYIICCTBEHHBIN MPU3HAK KiIacCU(BUKAIIIH,
OCHOBAHUS JIJIs1 000OIICHHS M CPAaBHEHMSI, KpUTEPUH TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (QOpPMYJIUpOBaTH W  NIPEoOpPa3oOBBIBATh  CYXKICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUYUS
B (¢akTax, JaHHBIX, HAOIIOJCHUSAX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUHU IS
BBISBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

J€NaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIHOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITEIIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBO/IBI;



BBHIOMpATh CMOCO0 pelieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pelIeHUs, BbIOMpaTh HaumOoJiee MOAXONAIIMA ¢ Y4€TOM
CaMOCTOATENLHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenabcKne 1eiicTBUA:

HCIIOJb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOEe, (OPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINIO0, MHEHHE;

MIPOBOAUTH CAMOCTOSATENIHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHHE
110 YCTAHOBJIEHHWIO OCOOEHHOCTEN MaTeMaTuuecKoro o0beKTa, sIBJIEHUs, MpoIlecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (HOPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIONCHHUS, HUCCIIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U O00OIIECHU;

MPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpoOllecca, a TaKXKe BbIJIBUIATh
MPEANOJIO0KEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJISTH JACPUIUTH MH(OpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U IS pELIeHUS 3a]1auH;

BbIOMpaTh MHPOPMAIIMIO U3 UCTOUHUKOB PA3JIMYHBIX TUIOB, aHATU3UPOBATD,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IWYHBIX BHUIOB H
dbop™m npeacTaBICHUS;

CTPYKTYpHUpPOBaTh WH(OpMAIHIO, MPEJACTABIATh €€ B Pa3IudHbIX (popmax,
WJUTIOCTPUPOBATh TpaUuecKH;

OLICHUBATH HaJIEXKHOCTh uHdopmauu 1o CaMOCTOSITEJIbHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMmyHuKaTHBHBIE YHHBeEpPCaJbHbIe YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMMATh U (DOPMYJIMPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/Jayd,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJIC OOCYKJIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIacMOM TEMBI,
mpoOJIeMBbI, pemaeMol 3adaud, BBICKA3bIBATh WJCH, HAIlCJICHHBIE HA TIOUCK
pEIICHHS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYaCTHHKOB
nuaiora, oOHapy>XKMBaTh Pa3jIudyue U CXOJICTBO IO3UIIMNA, B KOPPEKTHOU (dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;



MPEACTABIATh PE3YIbTATHI PEUICHUS 3a/1aud, SKCIIEPUMEHTA, UCCIIEOBaHMUS,
IPOEKTa, CaMOCTOATENIHHO BBIOMPATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajad
MPEe3eHTALU U OCOOEHHOCTEHN ayIMTOPHUH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PEIIECHHUS 3a/1ayy, BRIOUpATh COCOO pelieHus C
y4E€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI pElIeHUH ¢ Y4€TOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJIBHbII HHTEJJIEKT:

BJIAJETh HABBIKAMM  IIO3HABATEJIbHON  peQuieKCMM  Kak  OCO3HaHHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAIETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3yibTara pelieHHs
MaTeMaTUYeCKOH 3aauu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEIICHUU 3a]adH,
BHOCUTBH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUAM, OOBSCHATh PUUNHBI
JOCTUXKEHUS WM HEJIOCTHXKEHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAS 1eATEIBHOCTD:

NOHUMAaTh M KCIOJb30BaTh MPEUMYIECTBA KOMAaHIHONM M WHIWBHUIYyaTbHOU
paboThl Mpu pelleHHH Y4eOHbIX 3aJady, NpPUHUMATh IeJlb COBMECTHOMN
JESITENbHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboThl, pacrpeneisTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYX JAaTh TMPOIECC W pPe3yJabTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JTIIOJIEH;

y4acTBOBaTh B IPyNNOBBIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» W HHBIE), BBIIOJHATH CBOK 4YacThb pabOThl H
KOOPAMHUPOBATh CBOW JACHCTBUS C APYTMMH 4YI€HAMHU KOMAaHIbl, OLICHUBATH
KayecTBO CBOETO BKJIa/Ja B OOUIUH MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICHCTBHS.

NPEAMETHBIE PE3YJIBTATDI

K xoniry 10 kiaacca o0y4aronuics HayIuTCs:

e CBOOOJHO OINEPUPOBATh OCHOBHBIMHU TOHSATUSIMH CTEPEOMETPUU TPHU
pelIeHrHy 3a1a4 U MPOBEICHUN MAaTEeMAaTHUYECKUX PACCyKICHUM;

e TPUMEHSITh AKCHOMbBI CTEPEOMETPUU U CIEJACTBUSI U3 HUX IPU PEIICHUU
F€OMETPUYECKHUX 33/1a4;
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KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHHE NMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE;
CBOOOJHO  ONEpPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C yIrjJaMd B
MPOCTPAHCTBE: MEXIY MNPSAMBIMH B MPOCTPAHCTBE, MEXAYy MNPSIMONH U
IJIOCKOCTBIO;

CBOOOJTHO OMEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJTHO paclo3HaBaTh OCHOBHBIE BHUAbl MHOTOTPAaHHUKOB (IIPU3MA,
nupamuja, NpsMOYyToJIbHBINA Napaienaenunen, Kyo0);

KJIaCCU(pUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHMS  AJIs
KJ1accu(uKanuu;

CBOOOJHO  OMepUpoBaTh  MOHATHUAMM, CBA3AHHBIMM C  CEUYEHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

BBITIOJTHATD napasuieiabHOe, LEHTPaJIbHOE " OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BBITIOJHATh M300paskeHust puryp
Ha IJIOCKOCTH;

CTPOHUTH CEUEHHUS MHOTOTPAHHUKOB PA3TUYHBIMU METOIAMH, BBITIOIHSATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ] CBEpXY, COOKY, CHU3Y;

BBIYMCIIATh  TUIOHIAJAM  MOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpuU3Ma,
MMpaMKJIa), TEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOpMYII;

cBOOO/IHO ONEPUPOBATH MOHITUSIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHUMMETPHUM, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

CBOOOJHO OINEpUPOBAaTh MNOHATHSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpIHMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATD JIEHCTBUS HAJl BEKTOPaMU;

pemarb 3aJadyd Ha JJOKa3aTelbCTBO MAaTEMaTHYECKUX OTHOILICHUW U
HaXO0XKJEHUE T'€OMETPUYECKUX BEIMYUH, MPUMEHSSI W3BECTHBIE METO[bI
IpU PELICHUH MAaTEMaTHYECKUX 3a/1a4 MOBBIILIEHHOTO U BHICOKOTO YPOBHS
CJIOHOCTH;

NPUMEHATh NPOCTEHIINE MPOrPAMMHBIE CpPEICTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPEoOpa3oBbIBaTh M HMHTEPHIPETUPOBATH HH(OPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpeACTABICHHYIO Ha
yepTexax U pucyHKax;

OPUMEHATHh TONYYCHHbIE 3HAaHWS Ha TMpaKTUKE: CpaBHUBATh U
aHaAJIM3UPOBaTh pealbHbIE CUTYallUd, MPUMEHATh U3yYEHHbIE MOHSATHUS B
mpoliecce IMOMCKAa  pelieHusT MaTeMaTH4ecKd  CchopMyIHpoBaHHOM
npoOeMbl, MOJAEIUPOBATh peajbHblE CUTyallMd Ha SA3BIKE T'€OMETPHH,
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HCCIIEIOBATh MOCTPOCHHBIE MOJEIU C UCIIOJIb30BAHUEM I€OMETPUUYECKUX
MOHATUN U TEopeM, ammapara anreOpbl, peliath MPaKTUYECKUE 3aauH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEIIUYNH;

UMETh TpeACTaBiIeHUS 00 OCHOBHBIX A3Tamax pa3BUTUSI TE€OMETPHUM KaK
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kaacca oOyJaromuiicss HAyYuTCs:

CBOOOJTHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSICHITH CIHOCOOBI
MOJTyYEHUS;

ONEPUPOBATH MOHIATUSAMHU, CBSI3aHHBIMU C T€JIaMU BpPALICHUA: LWJIUHIPOM,
KOHyCOM, c(hepoii U mapowm;

pacno3HaBaTh Teia BpalleHus (UWIMHAP, KOHYC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOJIYYEHHUS TN BPAIICHHUS;

KJIacCU(DUIIMPOBATH B3aUMHOE PACIIONOXKEHUE C(Eephl U IIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB U TEJ BpallleHMS,
O0OBEMBI U IUIOIIAIM MOBEPXHOCTEH MHOTOIPAaHHHUKOB W TEJl BPAILEHUS,
reOMETPUYECKUX TEJI C IPUMEHEHHEM (popmy;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWHALUSIMH Tell
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHUCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, cepa, BOUCaHHAs B MHOTOTPAHHUK WJIU TEJIO
BpAaILICHHUS;

BBIYUCIISATH COOTHOIICHUS MEX]TY TUIOMIAIMU MOBEPXHOCTENH U 00BEMaMuU
IMOJOOHBIX TEN;

n300paxarh u3ydaeMble (UTYpbI, BBINOJHITH (BBIHOCHBIE) TUIOCKUE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HHPOPMALIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IpeACTABICHHYIO Ha
4yepTekax U pUCyHKax;

CBOOOJTHO OTNIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMHU;

3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelarb reOMETPUYECKHE 3a/1a4l HA BBIUYMCICHUE YIJIOB MEXKIY MPSAMBIMU
U IUIOCKOCTSIMU, BBIUYHCICHHE PACCTOSHUM OT TOYKM JI0 IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/a MPU PEIICHHH;
CBOOOJHO ONEPHPOBATH MOHATUSIMH, CBSI3AHHBIMU C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOWMCTBA JBUKCHUN;
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BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHMKOB W T BpAIICHUS TpU
MapajuieIbHOM  TEPEHOCE, ILEHTPAIbHOM CUMMETPUH, 3E€PKaJbHOU
CUMMETPHH, IPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB U TEJ BpAICHUS: CEYEHUS IUIUHIpPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUEHHUS KOHYcCa (MapaijieiabHbIe
OCHOBAHMIO U MPOXOJISAIIUE Yepe3 BEPIIUHY ), CEUEHUS 1apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUH: METOJ CJIeI0OB, METOA
BHYTPEHHETO IPOCKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEeH TIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

MPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUs CTePEOMETPUYECKUX
3a/lay, MPEANOJaralolIMX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pemaTth 3ajJadyd Ha J0Ka3aTelIbCTBO MAaTEMaTHYECKUX OTHOUIEHUW U
Hax0XJICHUE TEOMETPUUECKUX BEIINYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEJCTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/aY;

NPUMEHITh  TOJYYEHHbIE 3HAHWA HAa  MPAKTUKE:  CPaBHHUBATh,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluH, IPUMEHATh U3YUEHHBIE
MOHATUSI, TEOpPEeMbl, CBOWCTBA B TMpOIECce IOWCKAa  pEIIeHUs
MareMaTudecku  cHOpPMYJHUPOBAHHOM  MPOOJEMBI,  MOJIETUPOBATH
peajbHbIE CHUTYallMM Ha SI3bIKE T'€OMETPHUH, UCCIEI0BAaTh MOCTPOCHHbBIC
MOJEIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3ajlaud, CBSI3aHHBIE C
Hax0XXJICHUEM T€OMETPUYECKUX BEJIMUMH;

UMETh TPECTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoianbnsie | IIpakTnyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
1 BBenenue B crepeoMeTpurro 23 2 resh.edu.ru
5 B3anMHOe pacnionokeHue npsMbIX B 6 | resh.edu.ru
IIPOCTPAHCTBE
3 [TapaniaenbHOCTb NPSAMBIX U INIOCKOCTEN B g resh.edu.ru
IIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD NPSIMBIX U 25 resh.edu.ru
MJIOCKOCTEH B IPOCTPAHCTBE
5 VYTiabl ¥ pacCTOSIHUS 16 1 resh.edu.ru
6 MHororpaHHuKu 7 1 resh.edu.ru
7 BexkTops! B mpocTpaHCcTBE 12 resh.edu.ru
2 [ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS 5 | http://www fipi.ru/
3HaAHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3neioB U TeM nuppoBbIe
Ne n/m P KoHTpobHBI IIpakTHyeckue (upp )
NPOrpamMMblI Bcero ¢ paGoTbI paGoTh: o0pa3oBaTebHbIE
pecypcsl
1 AHanuTH4YeCKask FeOMETPHUs 15 1 resh.edu.ru
) [ToBTOpeHME, 00600IICHUE U 15 ! resh.edu.ru
CUCTEMaTU3alus 3HAHUU
3 OO6BEM MHOrOrpaHHUKa 17 1 resh.edu.ru
4 Tena BpaleHus 24 1 resh.edu.ru
5 [Tnomaau noBepxXHOCTH U 00BEMBI 9 1 resh.edu.ru
KPYTJIBIX TEJ
6 JIBHKeHHs 5 1 resh.edu.ru
. [ToBTOpeHme, 0000IIEHNE U 17 5 http://www. fipi.ru/
CUCTEMAaTH3aLMsl 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IHOYPOYHOE IIJIAHUPOBAHHUE
10 KITACC

Konu4yecTBo yacos Hdara

/ Tema ypoka Konrtpoasnsbie | IIpakrunyeckue | H3Y'UeHH
n/n Bcero

DJIeKTPOHHbBIE N (ppoBbIE

o0pa3oBaTe/bHbIE PECYPChI
padoTbl padoThI A

OcHoOBHbIE NpaBUIIa U300paXKEHUs Ha resh.edu.ru
1 PHUCYHKE IIJIOCKOCTH, MapalaeIbHBIX 1 05.09
NPSMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka

[TonsiTHs cTepeoMeTpHn: TOUKA, resh.edu.ru
npsiMas, MI0CKOCTb, POCTPAHCTBO.
2 OcHOBHBIE TIpaBWIIa H300paKEHUS Ha 1 06.09
PHUCYHKE IJIOCKOCTH, MapauieIbHbIX

IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[TonsTs: nepecexaronmecs resh.edu.ru
3 IUTIOCKOCTH, IIEpPECEKAIOIIUECS psAMast U 1 07.09
IJIOCKOCTD; ITOIYIIPOCTPAHCTBO

[TonsTus: nepecexaronmecs resh.edu.ru
4 IUIOCKOCTH, IIEpECEKAIOIINECS IIpsIMast U 1 12.09
IUIOCKOCTD; IOJIyIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHHe resh.edu.ru
5 MIPOCTEUIINX IPOCTPAHCTBEHHBIX 1 13.09
(dburyp, HECyIEeCTBYIOIIHNX 00BEKTOB

MHororpaHHuKH, U300paKeHne resh.edu.ru
6 MPOCTEHIINX NPOCTPAHCTBEHHBIX 1 14.09
¢buryp, HeCyImeCTBYIOUIMX 00BEKTOB

7 AKCHOMBI CTEPEOMETPUN U TIEPBHIE 1 19.09 resh.edu.ru




CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
CJIEICTBHS U3 HUX

20.09

resh.edu.ru

N300paxkenne ceueHnii mupamMuibl,
KyOa ¥ IpU3MbI, KOTOPBIE POXOISIT
yepes ux péopa. M3zobpaxenue
repeceyeHus MOIYyYEHHBIX MIIOCKOCTEH.
PackpamBanue NoCTpOCHHBIX CEYEHUN
pa3HBIMHU [IBETAMH

21.09

resh.edu.ru

10

Bxoanasi koHTpoJIbHAsSI padoTa B
¢popmarte EI'D

26.09

resh.edu.ru

11

N3006paxkenne ceueHnil mupamMuibl,
Ky0a U IPU3Mbl, KOTOPBIE IPOXOISAT
yepes ux péopa. M3zobpaxenue
IepeceyeHms! MOIYUYEHHBIX IIOCKOCTEH.
PackpammBaHye NOCTPOEHHBIX CEYEHUM
pa3HbIMM LIBETaMU

27.09

resh.edu.ru

12

N3o0pakenne ceueHuil mupamuspl,
Ky0a 1 MpU3MBbl, KOTOpPbIE IPOXOJAT
yepes ux péopa. M3zobpaxenue
IIepeCceYeHMs TOJTYUYEHHBIX INIOCKOCTEN.
PackpamnBanue nocTpOCHHBIX CEYCHUN
pa3HbIMM LIBETaMU

28.09

resh.edu.ru

13

N300paxkeHne ceueHUi MPaMUIbL,
Ky0a U IpU3MbI, KOTOPbIE TPOXOIAT
yepes ux péopa. M3zobpaxenue
nepecedeHust MOoyYeHHBIX TIOCKOCTEH.
PackpaiiBanye NOCTPOCHHBIX CEUYSCHUN

03.10

resh.edu.ru

18




Ppa3sHbIMU IBE€TaMU

14

Merton cnenoB 11l TOCTPOCHUS
CEUYECHUN

04.10

resh.edu.ru

15

Meropa cie10B AJisg IOCTPOEHUS
ceueHuii. CBOMCTBa nepecevyeHuit
MPSAMBIX U IIJIOCKOCTEU

05.10

resh.edu.ru

16

Mertopa cienoB Ui HOCTPOCHUS
ceueHuii. CBoOMCTBa nepecevyeHuit
NPSMBIX U IJIOCKOCTEH

10.10

resh.edu.ru

17

[TocTpoenue ceueHnit B mupamue,
KyOe 1o TpéM ToukaM Ha p&bpax.
Co31aHue BBIHOCHBIX YepTexel U
3aIUCh IIAr0B MOCTPOCHUS

18

[TocTpoenue ceuenuit B nupamuze,
KyOe 1o TpéM Toukam Ha péOpax.
Co3znaHue BBIHOCHBIX YEPTEKEN U
3aIACh 11aroB MOCTPOEHUS

12.10

resh.edu.ru

19

[TocTpoeHue ceueHnii B mUpaMu/Ie,
KyOe 1o TpéM Toukam Ha péOpax.
Co3gaHne BEIHOCHBIX YEPTEKEN U
3aMuch 1IaroB MOCTPOSHUS

17.10

resh.edu.ru

20

[ToctpoeHue ceueHuii B nupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3nanre BRIHOCHBIX YEPTEKEN U
3aMKCh IIaroB MOCTPOSHUS

18.10

resh.edu.ru

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIIOPLIMOHATIBHEIX OTPE3KaxX.
[Tonobue TpeyroapHUKOB

19.10

resh.edu.ru

19




22

[ToBTOpenue mranumerpuun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX uepTexax. Mcropus
Pa3BUTHS TUIAHUMETPHUH H
CTEpPEOMETPUU

24.10

resh.edu.ru

23

KonTpoabHas pabora " AKCMOMBI
crepeomerpuu. Ceyenus"

25.10

24

B3anMHOe pacnionioxeHue npsMbIX B
npoctpancTBe. CKpeluBaromumecs
npsiMble. [Ipu3Haky ckpemuBaromumxcs
npsMbix. [TapaniensHble npsiMbIe B
MIPOCTPAHCTBE

26.10

resh.edu.ru

25

Teopema o CylIeCTBOBAHUH U
€MHCTBEHHOCTH IPSIMOU
HapaJyIeIbHOW TaHHOM IIPSIMOI,
MPOXOISIIECH Yepe3 TOUKY
MIPOCTPAHCTBA U HE Jiexkallel Ha
JTaHHOU npsiMoil. JlemMa o mepeceueHnmn
MapajuIebHBIX IPSIMBIX IIJIOCKOCTHIO

07.11

resh.edu.ru

26

[TapamiensHOCTB TPEX NPSIMBIX.
Teopema 0 TpEX mapamieabHbIX
npsMbIX. TeopeMa 0 CKpEIIMBAOIIUXCS
NPAMBIX

08.11

resh.edu.ru

27

[TapannensHOE MPOEKTUPOBAHUE.
OcCHOBHbBIE CBOWCTBA MapalIeIbHOTO
npoektupoBanus. 300paxenue
pa3HbIX (pUryp B mapauienbHOM
MIPOESKITHH

09.11

resh.edu.ru
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28

IleHnTpanbHas mpoekIusa. YTOI C
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXAY MPSMbIMU

14.11

resh.edu.ru

29

3agaun Ha TOKa3aTeIbCTBO U
HCCIICI0BaHue, CBI3aHHEIC C
PaCITOJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

15.11

resh.edu.ru

30

[ToHsATHA: MapauIeIbHOCTD IPSAMOHN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH MPSIMOU U IIJIOCKOCTH.
CaolicTBa mapajuieIbHOCTH NPSIMOU U
IIJIOCKOCTH

16.11

resh.edu.ru

31

I'eomerpuyeckue 3anaun Ha
BBIYMCIICHUEC U JOKa3aTCIbCTBO,
CBSI3aHHBIC C N1APAIIJICIIBHOCTBIO
MPSAMBIX U IJTIOCKOCTEN B TPOCTPAHCTBE

21.11

resh.edu.ru

32

[TocTpoenune ceuenus, MPOXOASILETO
4yepe3 JaHHYIO NPSAMYI0 Ha YEPTEXE U
MapaIIETBHOTO IPYTOW MPSIMOIA.
Pacuér oTHOLICHMIT

22.11

resh.edu.ru

33

[TapannensHas npoeKLUsl, IPUMEHEHUE
JUTSI IOCTPOCHUS CEUCHUM Ky0a U
napauienenunena. Ceorcraa
napajuiesIenuIe1a U Mpu3Mbl

23.11

resh.edu.ru

34

HapaJ'IJ'IGJ'IBHLIe IIJIOCKOCTH. HpI/I3HaKI/I
MapajvieJIbHOCTU ABYX IIOCKOCTEH

28.11

resh.edu.ru

35

Teopema o mapauieIbHOCTH U
€IMHCTBEHHOCTH TJIOCKOCTH,

29.11

resh.edu.ru
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pOXOsIel yepes TOUKy, He
MIPUHAJISKAITYIO0 TAaHHOW MIIOCKOCTH U
CIIEJICTBUS U3 He

36

CBolicTBa mapajuiesIbHbIX MJIOCKOCTEM:
0 MapaJlyIeIbHOCTH MPSMBIX
NIEPECEUYCHHUs IIPU NIEPECECUCHNUN IBYX
MapajuIeIbHbIX IIJIOCKOCTEN TPEeThen

30.11

resh.edu.ru

37

CaolicTBa napasuieabHbIX MIIOCKOCTEH:
00 oTpe3Kkax mapasuiedbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXAY MTapalIeIbHBIMUA
IUIOCKOCTSIMH; O TIEPECEUSHUN MPIMOi
C ABYMs MapalyICJIbHBIMHA IIJIOCKOCTAMU

05.12

resh.edu.ru

38

[ToBTopenue: Teopema [udaropa Ha
TUIOCKOCTH

06.12

resh.edu.ru

39

ITIoBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

07.12

resh.edu.ru

40

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuienenumnena

12.12

resh.edu.ru

41

Boruncnenue 1iaMH 0Tpe3KoB B Ky0Oe u
MPSIMOYTOJILHOM Tapajuiesienure/ e

13.12

resh.edu.ru

42

[lepnieH MKy IAPHOCTD NPSMOM U
miockoctu. [Ipuznax
NEPIEHAUKYISIPHOCTH MIPAMOHN U
IUIOCKOCTH

14.12

resh.edu.ru

43

[lepnieHIMKYIAPHOCTD NPSMOM U
iockoctu. [IpusHak
MEPIEHANKYISIPHOCTH IPSIMOM 1
IJIOCKOCTH

19.12

resh.edu.ru
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TeopemMa o CyIIeCTBOBaHHH H
€IMHCTBEHHOCTHU MPSIMOM, TPOXOASAIIEH

resh.edu.ru

44 20.12
4yepe3 TOUKY IIPOCTPAaHCTBA U
NEPIEHINKYJIIPHON K IITIOCKOCTH
45 [ImockoCTH M EepIIeHINKYIISIPHBIE UM 21.12 resh.edu.ru
IIPSIMbIE B MHOTOTPAaHHUKAX
46 [ImockoCTH M EepIIeHINKYIISIPHBIE UM 26,19 resh.edu.ru
IIpsIMbIE B MHOTOTpPaHHUKAaX
[leprieHUKYyISp ¥ HAKIIOHHASA. resh.edu.ru
47 [TocTpoenue neprneHauKyIspa U3 TOYKU 27.12
Ha [IPSIMYIO0
[lepnenuKynsp U HaKJIOHHAs. resh.edu.ru
48 [TocTpoenue nepneHauKysgpa u3 TOUKU 28.12
Ha [IPSAMYIO
49 Teopema o TPEX MepreHANKyIAPax 00,01 gttps://www.uchportaI.ru/Ioad/24-
(mpsimast u oOpaTHast)
50 Teopema o TPEX MepreHINKYIAPAx 001 gttps://www.uchportaI.ru/Ioad/24-
(npsiMast u oOpatHas)
5 VTOI MEXITy CKPEIIHBAIOIIHMHCS ol l21ttps://www.uchportaI.ru/Ioad/24-
IPSMBIMU
[Touck neprneHauKyISIPHBIX NPSIMBIX C https://www.uchportal.ru/load/24-
52 MOMOIIBI0 NCPICHAUKYIISIPHBIX 16.01 2
IJIOCKOCTEN
https://www.uchportal.ru/load/24-
53 OpToroHanbHOE NPOEKTUPOBAHUE 17.01 2
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[TocTpoenue ceuenuii Kyda, MPU3MBI,

https://www.uchportal.ru/load/24-

54 MPaBWIHLHON MTUPAMHJIBI C TOMOIIBIO 18.01 2
OpPTOTOHAJIBHOUN MPOEKIINH
[TocTpoenue ceuenunii kyba, IpU3MBI, https://www.uchportal.ru/load/24-
55 MPaBWILHON MUPAMHJIBI C IOMOIIBIO 23.01 2
OPTOTOHAJIBHOUN MPOEKIINH
CummeTpust B IPOCTPAHCTBE https://www.uchportal.ru/load/24-
56 OTHOCHUTEJIBHO TUIOCKOCTH. [InockocTn 24.01 2
CUMMETpUI B MHOTOTPaHHHUKaX
[Ipu3Hak nepneHauKyJISpHOCTH https://www.uchportal.ru/load/24-
57 MPSAMOM U TUIOCKOCTH KakK CIIEICTBUE 25.01 2
CUMMETPUH
53 IIpaBunbHBIE MHOrOIpaHHUKH. Pacyér 30.01 gttps //www.uchportal.ru/load/24-
paccTOSIHUM OT TOYKHU 10 IUIOCKOCTH
59 [IpaBuiibHBIE MHOTOTpaHHUKU. Pacyér 3101 resh.edu.ru
pacCTOSTHUM OT TOYKHU 10 INIOCKOCTH
CriocoObl OIyCTHTh NEPICHIUKYISAPHI: resh.edu.ru
60 CUMMETpHUSI, CABUT TOUYKH IO 01.02
MapayieabHON MPAMOU
61 Cnsur no Henapannem:Hoﬁ IIPSAMOM, 06.02 resh.edu.ru
N3MEHEHHUE PACCTOSIHUM
KontpoabHnas padora ""B3aumnoe
62 pacnoJjiokeHue NpsiMbIX U 07.02
IUIOCKOCTEH B IpocTpaHcTBe'
63 [ToBTOpEHME: YrOa MEXy IPSIMBIMUA HA 08.02 resh.edu.ru

IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
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KOCHHYCOB

64

[ToBTOpEHME: yrosm MexIy
CKpCHIMBAIOIIUMUCH IIPAMBIMU B
IIPOCTPAHCTBE

13.02

resh.edu.ru

65

I'eomeTpuueckne METObI BBIYUCIICHUS
yIila MeXAy NpsSIMBIMU B
MHOT'OIPAHHHMKAX

14.02

resh.edu.ru

66

JIByrpansbiii yroa. CBoicTBO
JMHEWHBIX yTJIOB IBYTPAHHOIO yTIia

15.02

resh.edu.ru

67

[lepneHIuKyISIpHBIE MIOCKOCTH.
CBoiicTBa B3aIMHO
NEePIEeHINKYISIPHBIX TIOCKOCTEN

20.02

resh.edu.ru

68

[Ipu3Hak nepneHauKyIIpHOCTH
IJIOCKOCTEN; TeEOpeEMa O IMPSIMOM
IIEPECEUYCHMS] IBYX IIJIOCKOCTEN
NEePIEHAUKYIISPHBIX TPEThEU
IUIOCKOCTH

21.02

resh.edu.ru

69

[IpssMOyTONBHBIN Mapajuieaenunes;
KyO; u3MepeHus, cBoicTBa
IPSIMOYTOJIBHOTO NTapajuleyIeuIe1a

22.02

resh.edu.ru

70

Teopema o quaroHanu
MPSIMOYTOJIBHOTO MapajulelieuIe1a u
CIIEJICTBUE U3 HEE

27.02

resh.edu.ru

71

CrepeomeTpuyuecKkue u IpUKIaJIHbIe
3aJla4M, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U INIOCKOCTHU

28.02

resh.edu.ru

72

HOBTOpCHI/IeZ CKpCHINBAIOIINUCCA
MMPAMBIC, TAPAJIJICTIBHBIC ITJIOCKOCTH B

29.02

resh.edu.ru

25




CTaHAAPTHBIX MHOI'OI'paHHUKAX

73

[Tapa mapaienbHbIX IIOCKOCTEH Ha
CKPEIIUBAIOIINXCS MPSMBIX,
paccTosiHuEe MEXTY
CKPENTUBAIOIIUMHUCS TIPSIMBIMH B
IPOCTBIX CUTYaIUSIX

05.03

resh.edu.ru

74

PaccrosiHue OT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT NPSIMOM A0 IUNIOCKOCTH

06.03

resh.edu.ru

75

Beluucnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMHUCS TIPSIMBIMU C
IIOMOILBIO NIEPIEHAUKYJIIPHON
IJIOCKOCTH

07.03

resh.edu.ru

76

TpéXrpaHHbIil yroj, HepaBeHCTBa s
TpeXrpaHHbIX yriaoB. Teopema
[Mudaropa, TeopemMbl KOCUHYCOB H
CUHYCOB JJIsl TPEXTPAHHOIO YIJIa

12.03

resh.edu.ru

77

DneMeHTHI chepUIecKoil TeOMETPHH:
reoJIe3n4eCcKre JTMHUU Ha 3emie

13.03

resh.edu.ru

78

KonTpoabnas pa6ora "Yribl u
paccrosinus"

14.03

79

Cucremarusanus 3HaHUI
"MHOrorpaHHuK U €ro 3JeMeHThI"

19.03

resh.edu.ru

80

[Inpamupa. Buael nupamu.
[IpaBunbHasa nupamua

20.03

resh.edu.ru

81

IIpusma. IIpssmas v HaKIOHHAA
npusMsl. [IpaBunbHas npusma

21.03

resh.edu.ru

82

[IpssmMoit napainenenunen,

02.04

resh.edu.ru
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NPSIMOYTOJIBHBIN Mapaenenumnes, Kyo

23 Brinykiieie MHOrOorpanHuku. Teopema 03.04 resh.edu.ru
Ditnepa '
Brinykiieie MHOrorpanHuku. Teopema resh.edu.ru
84 Diinepa. [IpaBuibHbIC U 04.04
10JIyIPaBUIIbHBIE MHOTOTPAaHHUKHU
KonTtpoJsbnas padora
85 SomTp pabo 09.03
MHoOrorpaHHUuKH
26 [lonsTHE BEKTOpA HA IIJIOCKOCTH U B resh.edu.ru
IIPOCTPAHCTBE 11.04
87 CymMmma BEeKTOpOB
88 Pa3HOCTH BEKTOPOB 16.04 resh.edu.ru
89 ITpaBuI0 MapasIenenunesa 17.04 resh.edu.ru
90 YMHOKXEHHE BEKTOpa Ha YHCII0 18.04 resh.edu.ru
Pasnoxxenne BekTopa 1o 0azucy Tpéx resh.edu.ru
91 BEKTOPOB, HE JISKAIIUX B OJTHON 23.04
IJIOCKOCTH
92 CKaJpHOE TIPOM3BEICHNE 24.04 resh.edu.ru
93 Boruncnenue yriia Mexy BEKTOpamMu B 25 04 resh.edu.ru
IIPOCTPAHCTBE '
94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 02.05 resh.edu.ru
95 [Ipocreiiue 3a1a4u ¢ BEKTOpaMu 07.05 resh.edu.ru
96 IIpocreiiine 3aaa4u ¢ BEKTOPaMHU 08.05 resh.edu.ru
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97 [IpuMeHeHnEe BEKTOPOB K PELICHUIO | 14.05 resh.edu.ru
3a/a4
98 O0001IeHre U cucTeMaTH3alluA 3HaHNUH 1 15.05 resh.edu.ru
99 O0600111eHre U cucTeMaTU3aIis 3HaHUM 1 16.05 resh.edu.ru
100 EZ;L(;I;ZZIEI;?;TPOHLHaH padora B 1 21.05
101 O06o001IeHre U crucTeMaTH3alus 3HaHU ! 1 22.05 http://www.fipi.ru/
102 O0001IeHrEe U cUcTeEMaTH3allus 3HaHUI 1 23.05 http://www.fipi.ru/
OBIIEE KOJIMYECTBO YACOB ITO 102

I[TPOTPAMME
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11 KIIACC

Kosnn4yectBo 4yacos i DJIEKTPOHHBIE
ara
undposbie
Nen/m | Tema ypoka Konrpoabubie | Ilpakruuyeckne | H3yYeHH
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI b
pecypchl

1 IToBTOpenue TeMsl "KoopauHaTel BEKTOpa |

Ha TJIOCKOCTH U B MPOCTPAHCTBE"
) IToBTOpenue temsl "CkansipHoe 1

IIPOU3BENIEHUE BEKTOPOB"
3 [ToBTOpenue Tembl "Beruucienue yria |

MEX/1y BEKTOpaMHU B IIPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPAMOMH, |

MPOXOISIIECH Yepe3 B TOUKH"
5 YpaBHEHHE TOCKOCTH, HOPMAJIb, |

ypaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHUE TIOCKOCTH, HOPMAJIb, |

aBHEHHE IJIOCKOCTU B OTPE3KAX

y
7 BekropHoe nmpousseneHue 1
2 JIuHeiiHble HEPABEHCTBA, JTMHEHHOE |

MIpOrpaMMHUpOBaHUE
9 JIuHeiiHble HEPABEHCTBA, JTMHEHHOE |

[IPOrpaMMHUpPOBAHUE
10 AHanutnyeckue METobl pacuéra yria |

MEX/1y NPSIMbIMU B MHOTOI'PaHHUKAX
1 AHanutnyeckue METobl pacuéra yria |

MEXy TUIOCKOCTSIMA B MHOTOIPaHHUKAX

29




®opmyna pacCTOSHUS OT TOUKH J10

12 IUIOCKOCTH B KOOpAMHATaX

13 HaxoxpaeHnue paccTosiHUI OT TOUYKH 10
IUIOCKOCTH B KyOe

14 Haxoxpaenue paccTosiHUI OT TOUYKH 10
IUIOCKOCTH B IIPABUJIIbHOW TUPAMU/JIE

15 KonrponbHas padora "AHaiuTHueckas
reomeTpus”

16 CeueHysi MHOTOIPaHHUKOB: CTaHIapTHbIE
MHOT'OTPaHHUKHU

17 CedeHunst MHOTOTPAHHUKOB: METOJI CJIEA0B
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbIE

18 IIJIOCKOCTH, TEPECEYEHUs MPSMBIX U
IIJIOCKOCTEMN

19 [TapanienbHble NPsIMbIE U TUIOCKOCTH:
napauiesIbHbIe CEYEHMSI

20 [TapanienbHble NIPsIMbIE U TUIOCKOCTH:
pacy€r OTHOLIEHUN
[TapannenbHble NPsAMBIE U IUIOCKOCTH:

21 YTIIBI MEXKY CKPELIMBAIOIIUMUCS
IPSIMBIMU
[lepnieHuKyNsIpHBIE IPSIMBIE U

” IUIOCKOCTH: CTaHJAPTHBIE Mapbl
NEPIEHIUKYJIAPHBIX TUIOCKOCTEH 1
IPSIMBIX, CHMMETPUHA MHOTOTPaHHHUKOB

23 [TepnienauKyAsipHBIE TIPSIMbBIE U

IIJIOCKOCTU: TCOpEMA O TPEX

30




MePIEeHIUKYIIpax

24

[lepnenukynsipHbIE PSAMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIVH B
MHOI'OIPaHHHUKaX

25

[ToBTOpEenue: mIomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI 15
TJIOMIAJIEH, COOOPaKEHUS TIOJ00US

26

[ToBTOpEnue: mwIomanu
MHOT'OYTOJIEHUKOB, (hOPMYJIBI JJIs
II0IaeH, COOOpakeHUs 1O 100Us

27

[ToBTOpEHME: MIomaan
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
Iomael, CoOoopakxeHus Moa00ust

28

[Tnomany ceveHuit MHOrOrpaHHUKOB:
IUIOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHsI MOA00MS

29

[Tnomanu ce4eHUi MHOTOTPaHHHKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOA00Hs

30

Kontponbnas padota "[loBTOpeHue:
MHOTI'OTpaHHUKH, CCUHCHUS
MHOTOTPAaHHUKOB"

31

O6béM Testa. O6beM IPSIMOYTOJIBHOTO
napaJuleenuneaa

32

3agaun 00 yABOCHHH Ky0a, O KBaIpaType
Ky0a; 0 TPUCEKLUH yTiia

33

CTepeOMeTpI/I‘ICCKI/Ie 3aga4u, CBA3aHHBIC C

31




00BEMOM MPSMOYTOIBHOTO
napajuiefienumnena

HpI/IKJ'[a)IHI)IC 3aJa4u, CBA3aHHBIC C

34 BBIYUCIICHHEM 00BEMA MTPSMOYTOJIHBHOTO
napajuiesenumneia

35 O0BEM NpsIMOI TPU3MBI

16 CrepeoMeTpHuyeCcKue 3aJjaui, CBA3aHHBIE C
BBIUUCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI

37 [IpuknagHeie 3aa4n, CBsI3aHHBIE C
00BEMOM TMPSMOIA TPU3MBI
Boruncnenne 00bEMOB TEN ¢ TOMOIIBIO

38 onpenenéHHoro uHTerpana. Oobém
HaKJIOHHOUW PU3MBI
Boruncnenne 00bEMOB TeN ¢ TOMOIIbIO

39 onpenenéHHoro uHTerpana. Oobém
MAPaMUJIBI

40 ®opmyna 00bpéMa nupamuiel. OTHOIIEHHE
00BEMOB NUpamMuJl ¢ OOLIUM YIJIOM

41 ®opmyna 00bpéMa nupamuiel. OTHOIIEHHE
00BbEMOB MUPaMHUJ] ¢ OOIIUM YTIIOM

4 CrepeomeTpHuuecKkue 3aJjauu, CBSI3aHHbIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeomeTpHuuecKkue 3aJjauu, CBSI3aHHbBIE C
00BEMaMK TUPAMHUTBI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00HEMOM HAKIIOHHOM

IIPU3MBI
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[Tpuknagueie 3agaun mo Teme "OO0bEMBI

45 Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI

46 [Ipumenenue 00bEMOB. Boruncnenue
paccTostHUSA 10 MIIOCKOCTH

47 Kontponbnas padora "O0bEM
MHOTOrpaHHuKa"
Hunuuapuueckas TOBEPXHOCTD,

48 o0pa3yroIue MUIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psamoit kpyroBou HUIUMHAD.
[1nomaae MOBEpXHOCTU HUIUHAPA

50 Konunueckas moBepxHOCTb, 00pa3yroIiue
KOHMYECKOM nmoBepxHocTu. Konyc

51 CeueHnune KOHyca TIOCKOCTHIO,
MapajuIeIbHOM MIOCKOCTH OCHOBAHUS

5 VYceuénnslil konyc. M300pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOYM ITOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MTOJIHOW MTOBEPXHOCTU KOHYyCa
CrepeoMeTpuiecKHe 3a1a4r Ha

55 JI0KA3aTeNbCTBO U BBIYHCIICHUE,
ITOCTPOEHUEM CEUEHUH HUINHAPA, KOHyCa
CrepeomeTpuueckue 3aa4u Ha

56 JIOKa3aTeIbCTBO M BRIYMCIICHHE,

MOCTPOEHUEM CEYEHUH LWJIUH]IPA, KOHYyCa
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57

HpI/IKJ'IaI[HLIC 3aJa4u, CBA3aHHBIC C
MUIMHIPOM

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUIMHIPOM

59

Cdepa u map

60

[lepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bun u n3o0pakeHue mapa

61

[Tepeceuenue cdeps! u mapa c
iockocThio. Kacanue mapa u chepbl
IJIOCKOCTHIO. Buj 1 n300paxkeHue mapa

62

Ypasuenue chepsl. [Lnomans chepsl u e
yacTei

63

CummMmertpust cepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIIbCTBO M BHIYHCIICHUE,
CBsI3aHHBIE CO CPepoii U apoM,
MMOCTPOCHUEM UX CEUCHHH ITIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeNIbCTBO M BHIYHCIICHUE,
CBsI3aHHBIE CO CPepoii U MapoMm,
MMOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

66

[MpuknanHbie 33124, CBSI3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTD HA IJIOCKOCTH,
BBIYHCJICHHS B OKPY>KHOCTH, CTaHIaPTHBIC
mogo0ust
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68

Paznuunbie KOM6I/IHaI_[I/II/I TCJI BpalllCHUA U
MHOTI'OI'paHHHUKOB

69

3anaun no Teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3anaun no Teme "Tena U MOBEPXHOCTH
BpaiieHus"

71

Konrponbnas padora "Tena u
MIOBEPXHOCTHU BpalleHus"

72

O06wém nnnunapa. Teopema 06 00bEME
OPSIMOTO LMJIMH/IPA

73

Brruucnenne o0EMOB TN ¢ ITOMOIIBIO
onpenenéHHoro uHTerpana. Oobém
KOHycCa

74

TTmommaan OOKOBOH U TIOTHOM
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BEMOB IIMIIMH/PA,
KOHYycCa

76

[Ipuknanueie 3agaun 1no teme "OO0bEMBI U
IJI0IIA I TOBEpXHOCTEN Ten"

77

OO0BEM 11apa M MapoBOro CEKTOpa.
Teopema 06 06véme mapa. [lnomans
cdepsl. CTepeoMeTprUECKHEe 3a1a9H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BHEMOB
IIapa, MapoBOro CErMEHTa U IapOBOT0
CeKTopa

78

[Ipuknanueie 3anauyn mo Teme "OOBEMBI
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Ten", CBSI3aHHBIE C 00BEMOM II1apa u
rioniaibio ceprl. COOTHOIICHUS MEXIY
IUIOUIA/IIMU TTOBEPXHOCTEN U 00bEMaMHU
MMOIOOHBIX TEI

79

[TomoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu moao0ouu.
CrepeoMeTpHUYECKUE 3319, CBA3aHHBIC C
BBIYHCIIEHHEM O00BEMOB TEJ U IIIOIIAIEHN
MOBEPXHOCTEN

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTH U 0OBEMBI KPYTIIBIX TET"

81

JiBuxenus npocrpancTsa. OToOpakeHusl.
JIBmkeHus U paBeHCTBO Guryp. O0rmme
CBOMCTBA JBH)KCHUI

82

Bupl n1BukeHUi: napaiebHbII
MIEPEHOC, LICHTPAJIbHAS CUMMETPUS,
3€pKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
IpsIMOI

83

[Ipeo6paszoBanus nogo6us. [Ipsmas u
cdepa Ditnepa

84

FGOMeTpI/I‘IeCKI/IC 3ala4y Ha IPUMCHCHUC
JABUKCHU S

85

Kontponbnas padota "BekTops! B
npocTpaHcTse"

86

O6o61matomiee nopropenue 11 nouaruit u
MeToA0B Kypca reomeTpun 10—11
KJ1aCCOB, CHCTEMaTH3aINs 3HAHMII:
"[lapayiiesIbHOCTh NPSIMBIX U IJIOCKOCTEN
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B MpocTpaHcTBe"

87

O6o6mmatomiee nopropenue 11 nonaruit u
MeToA0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMAaTHU3aLMsl 3HAHUI:
"BexTops! B mpocTpaHcTee"

88

Ob6o6maromee noropenue 11 noHsTHi U
METOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTHU3allus 3HAHWIA:
"Bekrops! B mpocTpaHcTBe”

89

O6o61matomiee nosropenue 11 nonaruit u
MeToA0B Kypca reomerpun 1011
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

90

Ob6o06maromiee noropenue 11 noHsaTuit u
MeToA0B Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTHU3aIMsl 3HAHUH:
"O6beM MHOTOrpaHHHUKA"

91

Ob6o6maromiee noropenue 11 noHsTuit u
MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUIL:
"[1nomaau MOBEPXHOCTU U OOBEMBI
KpYyIibIX Ten"

92

Ob6o06maromee noropenue 11 noHsTuit u
METOJI0B Kypca reometrpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[1nomaan MOBEPXHOCTU U OOBEMBI
KpYyTJibIX Ten"

93

HToroBasi KOHTpOJIbHAsA paboTa
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94

HroroBas koHTpoNbHAs paboTa

95

[ToBTOpeHme, 0600IIEHNE 1
cUcTeMaTu3alus 3HaHUI

96

Hcropust pa3BUTUS CTEPEOMETPUN KaK
HayKH U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX MHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3BUTHs CTEPEOMETPUU KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3BUTHs CTEPEOMETPHUH KaK
HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

99

Ucropust pa3BUTHS CTEPEOMETPUN KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIBbIOTEPHBIX TEXHOJIOTHM

101

Hcropus pa3BuTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B pa3BUTHH
COBPEMEHHBIX NH)KECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3sBuTHS CTEPEOMETPUN KaK
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HAyKH U €€ poJb B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

: T'eometpus. 10-11 xnaccer. ba3oBeriii u npodunbHbid ypoBHU. YueOnuk / Atanacss JI.C. u ap.-
M.: TlpocBenienue;

- I'eometpus (yriy6nenssiii yposens). 10 kmacc. A.I'. Mepsnsak, . A. Homuposckuii, B. M.
[Tossikos.

METOINYECKHUE MATEPUAJIbBI VIS YUUTEJIA

VMK «OKuBasg mateMaTuka»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

resh.edu.ru
https://www.uchportal.ru/load/24-2

http://www fipi.ru/
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