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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBasieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHErO
oOuiero o0pa3zoBaHusl, TaKk Kak 00€CIEeYMBAET BO3MOKHOCTh U3YUYEHHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIpPaBIEHHOCTH U MPEAMETOB T'YMAHUTAPHOIO IMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIeHHE,  (OpMHpyeMOe  MpU  U3YYEHUH
00y4YarOIIMMUCS TOHATHUIHBIX OCHOB I€OMETPUHU, NIPHU JI0KA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIEMIOYKH JIOTUYECKUX YTBEPXKIACHUM MPHU PEIICHUH T€OMETPUUYECKUX
3a7ay, YMEHHE BBIJIBUTaTb M ONPOBEPraTb TIUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl MPU PEIICHUH 33Ja4 €CTECTBEHHO-HAYYHOI'O LUKJIA, B YACTHOCTHU
dusnyeckux 3amad.

Llenp ocBoeHuss mporpaMmbl yd4eOHOro Kypea «l'eomeTpus» Ha yriayOia€éHHOM
YpOBHE — pa3BUTHE HHIMBUIYAIBHBIX CIIOCOOHOCTEH OO0y4aroumxcs mpu
U3YYEHUU T'€OMETPHUH, KaK COCTABIISIONICH mpeamMeTHON obnactu «MaTtemaTuka u
nHpopMaTuka»  depe3  OOECIICUCHHE  BO3MOXKHOCTH  IPHOOpETCHHS U
UCTIOJIb30BaHUsI OoJjiee TIIyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu@UIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPo¢heCcCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopureTHBIMM 3a/ladaMy Kypca TE€OMETpUM Ha YriayOJnEéHHOM YpOBHE,
PACHIMPSIIONIMMHI M YCUIIMBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

paclIMpeHne NpPeICTABICHUSI O TEOMETPUM KaK 4acTH MUPOBOUM KYJIbTYpbl U
dbopMupoBaHUE OCO3HAHUS B3AMMOCBSI3U TEOMETPUHU C OKPY>KAIOIIUM MUPOM;

dbopMuUpoBaHUE TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (QUTypaX Kak o
BOKHEUIINX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJISIOIIMX ONUCHIBATH U H3y4daTh
pa3HbIe SBIICHUS OKPY>KAIOIIET0 MUPA, 3HaHWE MOHATUIHOIO anmapara 1o pas3zieiny
«CtepeoMeTpus» y4eOHOTO Kypca reOMETPHUH;

dbopMupoBaHME  YMEHHMS  BJIaJIeTh ~ OCHOBHBIMM  TOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (PUTrypax M WX OCHOBHBIMU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMyn U yMeHUE WX MPUMEHSITh, YMEHHUS JIOKa3bIBaTh TEOPEMBbl U HAXOAUTH
HECTaHAApTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpOBaHUE YMEHHMS PACIIO3HABATh HA YEPTEkKaX, MOJACIAX U B PEabHOM
MUPE MHOTOIPAHHMKM M Tejla BpalleHUs, KOHCTPYHPOBAaThH T€OMETPUUECKHUE
MOJIETIH;

dbopMUpoBaHUE TOHMMAaHUS BO3MOXHOCTU AKCMOMATUYECKOI'O MOCTPOEHUS
MaTeMaTUYEeCKUX Teopui, (pOpMUpOBaHHE TOHMMAHHUS POJIU AKCHOMATUKHU IPH
IIPOBEJICHUU PACCYKICHUM;

dbopMuUpOoBaHUE yYMEHHS BIaJE€Th METOJaMHU JO0Ka3aTelIbCTB U aJITOPUTMOB
pelIeHusl, YMEHUSI WX MPUMEHATh, MPOBOJMUTH J0KA3aTEIbHBIE PACCYXKIACHHS B
XO/JI€ PEILICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIEpKaHUEM,

TaBJICHUS O e00X0auM JIOKAa3aTe]

d\yﬁgpmnnoganne HpeJCTaBACHUS O Heobxo
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000CHOBaHMHU MaTEMAaTUYECKUX YTBEP)KJIEHUHN U POJIM aKCUOMATUKU B MIPOBEICHUHU
JeTYKTUBHBIX PAaCCyKICHU;

pa3BUTUE M COBEPILICHCTBOBAaHME WHTEJUIEKTYaJIbHBIX UM  TBOPYECKHUX
CIOCOOHOCTEN 00yyarouxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, MCCIIEOBATEIbCKUX
YMEHUN, KpUTUUHOCTH MBIIIJICHUS], UHTEPECA K U3YUEHUIO T€OMETPUH;

dbopmupoBanue (HyHKIIMOHAIBHON TPAMOTHOCTH, PEIEBAHTHOM T€OMETPHH:
YMEHHSI PACIO3HABaTh IMPOSIBICHUS TE€OMETPUYECKUX TOHATUM, OOBEKTOB W
3aKOHOMEPHOCTE B pealbHBIX >KM3HEHHBIX CUTYallMsIX W MPU U3YUECHUU JIPYTUX
yu4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS PEATbHBIX CHUTYallUid, HCCJEI0BAHUS MOCTPOEHHBIX MOJIETEH,
UHTEPIPETALMU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «knaccax sBistoTcsi:  «lIpsiMble W IMIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukn», «Tena Bpamenus», «Bekrtopel ©  KoopAMHATHI B
IPOCTPAHCTBEY, «JIBMKEHUS! B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HNOHATUSMUY», PENEBAHTHBIMM I'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOyYEHHs B
10-11 kiaccax, OTHOCHTCS KO BCEM COAEPKATEIbHBIM JUHUSAM Y4E€OHOTO Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMHM  pachpeiensieTcss He  TOJbKO 110
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 rofaMm oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHoi padboueit
IpOrpaMMBbl, pacTpeAeNEHHBIM MO ToJaM OOYyYeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIuecs
oOpaliajiucb  HEOJHOKPATHO. ODTO MO3BOJISIET  OPraHU30BaTh  OBJAJCHHE
Te€OMETPUYECKUMHU TMOHATUAMHU U HaBBIKAMU MOCIIEA0BATENIBHO U MOCTYMATEIBHO, C
cOOJII0/IEHNEM MPUHLMIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HaHUSI BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00yYalOmUXCsl, paCIIUpss U yriTyOusis
e€, o0pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3gate ychnoBus ansd  auddepeHunanuu  o0yueHUs, MOCTPOCHUS
WHAVNBUAYaTbHBIX O0pa30BaTENbHBIX MpOTrpamMM, OOECIeYuTh  yriayOn€HHOe
U3Y4YECHHE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro npeaMera «MaTtemaTukay;

HNOJrOTOBUTh OOYYAIOIIUXCS K MPOAODKEHUIO H3YYEHHUS MaTEeMaTHKU C
yuétoM BbIOOpa Oynymied npodeccun, obecrneuuBasi MPEEMCTBEHHOCTh MEXKIY
oOmuM 1 podeccuoHaIbHBIM 00pPa30BaHUEM.

Ha wusyuyenue yuebHoro kypca «l'eomerpus» Ha yriayOiaEHHOM YpOBHE
orBogutcs 204 vaca: B 10 kmacce — 102 gaca (3 yaca B Hegento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).
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COJEPKAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, mOpsmMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnofiokeHWe MpsSIMBIX B MPOCTPAHCTBE: IMEPECEKAIOLIUECS,
napajuielibHble W CKpelluBarolmuecs mnpsMbie. [Ipu3HaKM CKpelMBarOIIMXCS
npsMbIX. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlieIbHbIE
IpsIMBIE B IPOCTPAHCTBE, MAPAJUIENbHOCTh TPEX NPSIMBIX, MAPAIIIETBHOCTD MPSAMOU
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, N300paKeHue
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOrO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapajiesbHOW MPOEKUUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJl
MEXIy NpSAMBIMHA B IpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: MapaJlieIbHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHBIX IIJIOCKOCTEMN. IIpocreimue
OPOCTPAaHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpajap, MapajulelienuIe],
MTOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYIAPHOCTH MPSMOW M ILIOCKOCTH, TEOpeMa O NpsIMOH
NEPIEHINKYIISIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IIJIOCKOCTEW: TNPHU3HAK  MEPIECHIUKYJISAPHOCTH  JIBYX
m1ockocTer. Teopema o TpEX NEePIEeHINKYIIAPaAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY NPSAMOM MU IUIOCKOCTBIO, JABYTPAaHHBIN
yroJj, JUHEWHBIA YroJl IBYTPAaHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpanHuka. [Ipmsma: n-yrompHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAas U MOJIHAsI MOBEPXHOCTH MPU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIM — MHapajulesIeNUNe]] W  €ro  CBOWCTBA.
Kparuaiimne mnyTd Ha TOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema Iludaropa. I[lupamuma: n-yrompHas mnupamuiaa,
npaBuibHas W yceu€HHass nupamuabl. CBoiictBa pébep U OOKOBBIX T'paHel
IPaBUIBHOW nupamuibl. lIpaBuUIbHbIE MHOTOIDAHHUKM: IPABUIIBHAS IpU3MA U
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IIpaBUJIbHAS IIMpPaMUJA, IPaBWIbHASA TPEYroJibHAs IMpaMHUIAa W IPABUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O NpaBWIBHBIX MHOTOIPAHHUKAxX: OKTasp,
JNOACKAdIp U UKOCABIP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pE&Opa, JuaroHaiu, YIJIbI.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMON IPHU3MBI,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOl MOBEPXHOCTH NPSIMON MPU3MBI.
[Inomane OOKOBOM TOBEPXHOCTH U IOBEPXHOCTH MPAaBUIBHOM NHUpPaMUbI,
TeopeMa O IUIOLAAU YCEYEHHON TUPAMUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUSi B IIPaBUJIBHOM MHOTOIPDAHHHUKE: CHUMMETPUS
napajuielienunea, CUMMETPUs IPABUIBHBIX IIPU3M, CHUMMETPHUS IPaBUIBHOMN
UPaMU/IbI.

BekTOpbl 1 KOOPpAUMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE W I[POTUBOIIOIOKHO
HaIIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHUE BEKTOpA Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOMCTBA YMHOYKEHHSI BEKTOpPA HA YHCIIO.
[TonsaTue xoMIUTaHapHblE BEKTOpHI. [IpU3HAK KOMIUIAHApDHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenumnena. TeopemMa O Pa3lnoOKEHUHM BEKTOpa IO TpPEM
HEKOMIUIaHapHbIM  BeKTOopaM. [IpsAmoyronbHas  cucrema  KOOpAMHAT B
npoctpancTBe. KoopanHatel Bektopa. CBsi3b MEXAY KOOPAMHATAMHM BEKTOpA M
KOOpAMHATAMU TOYEK. YTON Mexay BekTopamu. CKalnspHOE NPOU3BEICHHE
BEKTOPOB.

11 KVIACC

TeJia BpaleHust

[TonATHs: UWIMHAPUYECKAs MOBEPXHOCTb, KOHHYECKash IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTedl. Tenma BparieHus:
IJIMHAP, KOHYC, YCeY€HHBI KOHyC, cdepa, map. BszaumHoe pacmonoxeHue
chepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M300paxeHue Ten
BpallleHNs Ha IUIOCKOCTH. Pa3BépTka nmnmuiapa u konyca. Cummerpust cdepsl U
mapa.

O0béM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
OpsIMOYTOJIBHOTO Mapajuienenunena v ciaeactsus u3 He€. OO0bEM mnpaAMon H
HAKJIOHHOM TPU3MBI, WIMHIPA, MUPaAMUAb U KoHyca. OO0BEM ImIapa M MIapoBOTO
CerMeHTa.

KomOuHaiuu Tenm BpaleHuss U MHOTOrpaHHHKOB. [Ipw3ma, BmmcaHHas B
IWUIMHJp, ONHCaHHas okojo uwimHapa. Ilepeceuenne chepsr u mapa ¢

maockocTthio. Kacague mana 1
HAO TR U1 bIo-—I\do < apa—¥

aHUE I chentr _nnockoetTeo. [HowgaTue MHEOTOTHAHHUKA
P CPEPBI-HHOCKOCTHIO—LIOHATHC MH OFOTpaHHUK a,
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OTIMCAHHOTO OKOJIO c(depbl, cdepbl, BNHCAHHOW B MHOTOIPAHHUK WJIH TEJIO
BpaILICHUS.

[Tnomane MOBEPXHOCTH IWJIMHIpPA, KOHYyCa, IUIOMaas chepbl U e€ JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IMOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpa3zoBanue moao0usi, roMoTeTHs. PelieHne 3agad Ha
IIJIOCKOCTH C UCTIOJIb30BaHUEM CTEPEOMETPUYECKUX METOOB.

[TocTpoenue ceyeHrii MHOTOIPaHHUKOB M T€JI BPALICHUS: CEYEHUS LIWIIMHIpa
(mapaJyienbHO W TMEPICHANKYJSIPHO OCH), CEUYCHHS KOHyca (mapalieiabHble
OCHOBAHUIO U MPOXOAAIIME YEPE3 BEPIIMHY), CEUCHHUS 11apa, METOJIbI MOCTPOCHUS
CEUCHMU: METOJ| CJIEAOB, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIIEH MJIOCKOCTH.

BekTOopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHOe
YMHOXXE€HHE BEKTOpoB. (CBOMCTBa BEKTOPHOTO YyMHOXeHHUs. [IpsMoyrosbHas
cucTeMa KoopauHaT B mpocTtpancTBe. Koopaunatel BekTopa. PasznoxkeHnue BekTopa
no ©Oazucy. KoopJIHWHATHO-BEKTOPHBI METOJA MPU PEHICHUU TE€OMETPUUYECKUX
3a/1ad.

JIBUKeHUs B IPOCTPAHCTBE

JIBwxenust mpoctpanctBa. OTtoOpaxeHus. [[BrkeHUss U paBEeHCTBO (uryp.
O6mme cBoiicTBa JBIWKEHUN. Buapl JBWXEHUN: MapauledbHbIA TMEPEeHOC,
LEHTpaJIbHAasl CUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Diinepa.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTD TPAXKTAHCKOMW MO3UIIMKM 00YUaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOIIecTBa,  IPEJACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
Iporeayp TpakJaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI M JPYroe), yMEHHE
B3aMMOJICMCTBOBAaTh C COLUAIBHBIMU HHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) naTpHMOTHYECKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY W HACTOSIIIIEMY POCCHUMCKONM MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, CHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJICHMS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUNW HAyKu U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOrO OYIYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHUE

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETHUKY MAaTEeMaTUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUH, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHe:

c(OPMHPOBAHHOCTh yYMEHHUS TPUMEHSATh MaTeMaTUYeCKWe 3HAHUS B
WHTEPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOC THTaHHE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH U
OTJIbIXa, PETYIsIpHAs hU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENIBHOMN €SI TENbHOCTHIO;

6) TpynoBOe BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasiuuHBIM  cepaM  TPOPECCHOHABHOM  JEeSITCIBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W € TPHIOKCHHSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymieit mpodeccun u peaau3oBBIBaTh COOCTBEHHBIC KWU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CHOCOOHOCTb K  MaTeMaTHYeCKOMY  OOpa30BaHHIO U
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caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YUYaCTHIO B PEIICHUHU MPAKTUIECKUX 3a]]a4 MaTeMaTHUYE€CKOM HAPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYphl, TIOHMMAHHE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOMN
Cpelbl, 0CO3HaHUE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIEeM, OpUCHTALIHS
HAa TPUMEHEHHE MATeMAaTUYeCKHX 3HAaHUM JUIsi penieHus 3agady B 00JacTu
OKpYXalolel cpefpl, IUIAHUPOBAHUE IIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM ©  OOIIGCTBEHHOW  TPAKTUKH, IMOHUMaHUE
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUIU3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MU,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYID M HCCIIEIOBATEIbCKYIO ACSTEIbHOCTD
WHIVBUAYAJIHHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

Ba3oBble oruyeckue aeiicTBus:

BBISIBIISITH M XapaKTEpHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKHX
OOBEKTOB, TIOHATHH, OTHONICHUH MEXKAYy TMOHATHAMH, (HOPMYITUPOBATH
OTIpeieTICHUs TIOHSATHH, yCTaHABINBATh CYIIIECTBEHHBIN MPU3HAK KIACCU(PUKALINH,
OCHOBaHUS 7151 0000IICHHS U CPAaBHEHHUSI, KPUTEPHUH MMPOBOJMMOTO aHAIH3a;

BOCIIpUHUMATh,  (QOPMYIUPOBaTH W  NPEoOPa3OBBIBATH  CYKICHUS:
yTBEpAUTENbHBIE U OTPUIIATENIbHBIE, €AUHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEUHS
B (hakTax, MaHHBIX, HAOMIONEHUAX W YTBEPKACHHSIX, MpEJJIaraTh KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JIeNiaTh BBIBOJIBI C HWCIOJIB30BAHMEM 3aKOHOB JIOTHKHU, JEAYKTUBHBIX W
MHIYKTUBHBIX YMO3AKIIOUeHNUH, YMO3aKIIOUEHUH 0 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTeIbCTBA MATEMATUIECKUX YTBEPIKICHHM
(MpsiMBIE U OT MMPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHS U BHIBOJIBI;

BBIOMpaTh crmocod pereHus: y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHHWs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTenbckue qecTBUS:
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UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEILCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOATENBHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEIOBAHHE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, MPoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
IPOBEIEHHOTO  HAOMIONIEHWs,  KCCIEIOBAHUS, OILIEHUBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIIICHHIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpollecca, a TakKKe BbIIBUTAThH
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTH MH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JJIS PEIICHUS 3aa4H;

BBIOMpaTh MH(OPMAIIHIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npeacTaBiIeHUS;

CTPYKTYypUpOBaTh WH(GOPMAIMIO, MPEICTaBIATh €€ B PasIUYHBIX (Qopmax,
WUTIOCTPUPOBATh rpaduyuecKy;

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIIPHHHMATh U (POPMYJIUPOBATh CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
HEISIMU  OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M ITUCBMEHHBIX TEKCTaX, JiaBaTh IOSCHEHUS IO XOJy PEIICHUS 3a/ayd,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
npoOJIeMBl, pemiaeMOi 3ajJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a7ad
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHUBepPcaJbHbIe YUeOHbIe JIeiicTBUS
CamMoopranuszanus:
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COCTaBJIATh IJIaH, aITOPUTM pEIICHUs 3aJlauM, BEIOUpaTh CIOCOO pelieHus ¢
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BapUaHThI PEIICHUN ¢ Y4ETOM HOBOM MH(pOpMauu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT !

BIaJeTh ~ HABbIKAMU  IIO3HABAaTENbHOM  pedrexkcun Kak  OCO3HaHUs
COBEpIIAEMBIX JECUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJCTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Ipolecca MU pe3yibTara peLIeHHs
MaTeMaTUYeCKOM 3a/1auu;

OpeIBUAECTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a]lauH,
BHOCHUTb KOPPEKTUBBI B JIESTEIIbHOCTb HA OCHOBE HOBBIX OOCTOSITEILCTB, JJAaHHBIX,
HalIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSCHATh MPUUUHBI
JOCTHXKEHHUS WM HEJIOCTHIKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOJUTh OLIHUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U WCIOJIb30BaTh NPEUMYIECTBA KOMAHIHON M WHIMBHUAYaTbHOU
paboThl mMpU pEHIeHUH YYeOHbIX 3aJa4, MPUHUMATh 1EJIb COBMECTHOMU
NEeSTENbHOCTH, TJIAHUPOBATH OPraHU3alMI0 COBMECTHOM pPabOThI, pacrpeacisiTh
BUJIbI palOT, JIOroBapuBaThbCs, OOCYXAAaTh TPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHEHHST HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYXIEeHHs, OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTb pabOTBl U
KOOPJMHUPOBATh CBOU JEUCTBUS C JPYTMMHU YJI€HAMU KOMAaH/bl, OLEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CHPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATBI

K konny 10 knaccaoOyyaromuiics HayquTcs:

e CBOOOJHO OIEpUPOBATh OCHOBHBIMU MOHATHUAMH CTEPEOMETPUU IPHU
pELIEeHNH 3a7a4 ¥ IPOBEICHUU MAaTEMATUYECKUX PACCYKICHUM;

e IPUMEHATH AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
Tr€OMETPUYECKUX 3a/1a4;

e KJaccuUIUPOBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B IIPOCTPAHCTBE, NMPAMBIX U IIJIOCKOCTEU B IIPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSMH, CBSI3AHHBIMM C yIJIaMd B
IIPOCTPAHCTBE: MEXAY IPSAMBIMA B IMPOCTPAHCTBE, MEXKAY MNPAMOU U
IIJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
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e CBOOOJIHO pacno3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
nUpaMua, IPsIMOYTOJIbHBIN Tapajuiesenune, Kyo);

e KJIAaCCH(PUIUPOBATH  MHOTOTPAHHHWKH, BBIOMpas  OCHOBAaHMS  JIs
KJ1accupuKaIum;

e CBOOOJIHO  OMNEPUPOBATH TOHATHSIMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATH napasuiesibHOE, LEHTPaJIbHOE U OpPTOTOHAJIBHOE
IPOEKTHUpPOBaHKE (UTYP HA TIIOCKOCTb, BBIMOJIHATH M300pakeHust puryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTYp:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUMCIISITH  IUIOHIAJM  IOBEPXHOCTEH  MHOTOIPaHHUKOB  (MpU3Ma,
NUpaMKIa), TEOMETPUUECKUX TeJl C MPUMEHEHUEM HOpMYIT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU: CHMMETPUSI B MPOCTPAHCTBE, LICHTD,
OCh M IUIOCKOCTh CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
durypsr;

e CBOOOJHO OIEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBINOJIHITHACHCTBUSIHAIBEKTOPAMU;

e pemaTh 3aJa4yd Ha JOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLUEHUU U
HaxO0XXJICHUE TECOMETPUYECKUX BEJIMYMH, MPUMEHSISI U3BECTHBIE METOJIbI
MIPU PEIICHUU MaTEMAaTUYECKUX 3aJ]1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CpPEACTBA U  JJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUUECKHUX 3a]1ay;

e WU3BIICKATh, MPEOOPa30BBIBATH WU HUHTEPHPETUPOBATH HUHPOPMAILUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QUTrypax, MPEACTABICHHYIO Ha
YyepTekax U pUCYHKax;

e TMPUMEHATH TMOJYYEHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATH W
aHaJIM3UPOBATh PEalbHbIE CUTyalldd, MPUMEHSATh U3yYCHHBIE MOHSTUS B
mpolecce TMOMCKAa PELIeHUS MaTeMaTH4eckd  CcopMyIMpOBaHHOU
poOJieMbl, MOJEIUPOBATh PEAJIbHBIE CHUTYyallMM Ha SI3bIKE T'€OMETPHH,
HCCIIEIOBAaTh MOCTPOCHHBIE MOJIENM C MCIOJIB30BAHUEM T€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, peraTh MPaKTUYECKHE 3aJ1auyH,
CBSI3aHHBIE C HAXO0XKJIECHUEM I€OMETPUUYECKUX BEJIMYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX OJTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM 4acTu HyHIaMEHTA PA3BUTHUS TEXHOJIOTUHA.

K xoniry 11 kinaccaobyuaromuics HayquTCs:
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e CBOOOJHO OINEPUPOBATH MOHATUSMH, CBSI3AHHBIMH C IWJIMHIPUYECKOI,
KOHUYECKONM U c(hepudyecKkor TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
NOJIyYEHUS,

e OINEpUPOBATH MOHATHUIMU, CBA3aHHBIMU C TE€JIAMH BPAILICHUS: LUIUH]IPOM,
KOHYCOM, c(hepoil 1 mapom;

e pacrmo3HaBaTh Tela BpalieHus (UWIUHIpP, KOHYC, cdepa U map) u
OOBSCHATH CIIOCOOBI TTOJIYYECHHUSI TEJ BpAIllCHUS;

e KJIacCHU(pUIMPOBATHh B3aUMHOE PACIOIOKEHHUE CPEephl U MIOCKOCTH;

e BBIUKCIISITh BEJIIMYMUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJl BpAILLICHUS,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB U TeJl BpallleHHUS,
Tr€OMETPUYECKUX Tell C TPUMEHEHUuEM (HopMyIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMHU, CBA3AHHBIMU C KOMOMHAIMSMU TEJ
BpallleHWs] 1 MHOIOTPaHHUKOB: MHOT'OIPAHHUK, BIMCAaHHBIA B cdhepy U
OMMCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpalllCHMUS;

e BBIYUCIIATH COOTHOIIEHUS! MEXK/Y IUIOMIAIIMU [TOBEPXHOCTEN U 00bEMaMu
I10JTIOOHBIX TEJI;

e u300paxaTb H3y4yaeMmble (UTYpbI, BBINOJHATH (BBIHOCHBIE) IIJIOCKUE
YepTEkKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BPAICHUS;

e W3BJEKaTh, WHTEPHPETUPOBATH U MPeoOpPa3OBbIBATH HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QUrypax, MPEACTABICHHYIO Ha
YepTekKax U pUCyHKax;

e CcBOOOJIHO ONEPUPOBATH NOHITHUEM BEKTOP B IPOCTPAHCTBE;

e  BBINOJHATHONEPALIMUHAIBEKTOPAMU;

e 33/1aBaTh IUVIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPAMUHAT;

e pemiaTb r€OMETPUYECKHE 3a/1a4M Ha BBIUMCIIECHUE YIIIOB MEXIY IMPSIMBIMU
U IUJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSHUA OT TOYKM JIO IUIOCKOCTH, B
L[E€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/A MPU PEIICHHH;

e CBOOOJHO OIEPUPOBATH MOHSATUSAMH, CBA3AHHBIMU C JBWKEHUEM B
NPOCTPAHCTBE, 3HATh CBOMCTBA JIBH)KECHUU;

e BBINOJHATH M300paKEHHS MHOTOTPAHHUKOB M TeJ BpAILEHUS NpU
MMApAJUICIIBHOM  T[EPEHOCE, LEHTPAIBHOM CHMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IIPU IIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus 000U,

e CTPOWUTH CEYEHUS MHOTOI'PDAHHMKOB U TE€J BPAILEHUS: CEUYCHMs LMIMHAPA
(mapajuiesbHO M NEPIEHIMKYJISIPHO OCH), CEUEHHS KOHYcCa (MapaJiebHbIe
OCHOBAHMIO ¥ IIPOXOJSAIIME YEPE3 BEPILINHY), CEUEHUS 11apa;

e HCIOJb30BAaTh METOJbI IOCTPOEHUS CEYEHHH: METOJ CJIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILEN TIIOCKOCTH;
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e JIOKa3bIBATbI'€OMETPUUECKUEYTBEPKICHHUS;

e TMPUMEHATH TeOMETpUYeCcKue (PaKThl AJisi pEHIeHUs CTEPEOMETPUUYECKUX
3a7a4, IPEANOJIArarluX HECKOJIbKO IIArOB pPELICHUs, €CIHU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW 1 HESIBHOH (hopMe;

e pemarh 3aJa4d Ha JO0KAa3aTeIbCTBO MAaTEMATHYECKUX OTHOLICHUW W
HAXOXKJICHUE TEOMETPUUYECKUX BEIINYMH;

e TMPUMEHATH MPOTPAMMHBIE CPEJICTBA U JJIEKTPOHHO-KOMMYHUKAIMOHHBIC
CHUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKUX 3a/1aY;

e TMPUMEHATH MOJYYECHHbIC 3HAHWUS HA  MPAKTUKE.  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATH PEAJbHBIE CUTYAllMU, IPUMEHSITh U3yUYECHHbIC
IOHATHS, TEOPEMBI, CBOMCTBA B MPOLECCE IIOWCKA  PEIICHUS
MaTeMaTH4eCcKu  CPOPMYJIUPOBAHHOMW  MPOOJIEMBbI,  MOJCIUPOBATH
pealIbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPUM, HUCCIIEIOBATh MOCTPOCHHBIC
MOJIEJIM C MCIIOJIb30BAHUEM TEOMETPUUYECKUX TIOHATUU U TEOPEM,
ammapara anreOpbl, peniaTh MPaKTHYECKUE 3a/auyd, CBSI3aHHBIE C
HAXOXJICHUEM F€OMETPUUECKUX BEJIUYHH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTamax pa3BUTHS T'EOMETPUU KakK
COCTaBHOM 4yacTu (pyHIaMEHTa pa3BUTHS TEXHOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HauMeHOBAHMEPATIEIOB I KoanyecTBouacos DJIeKTPOHHBIE
n/m | TeMHOporpaMMmel Bcero KouTtposbHbiepadornl | IlpakTuuecknepadoTbl (unpponric)
o0pa3oBaTe/ibHbIepecypChl
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3anmHoe pacnionoxenne 6 1
IPSIMBIX B TIPOCTPAHCTBE
3 HapaJIHeJIBuHOCTB NPSMBIX U 3
TUTOCKOCTEH B IPOCTPAHCTBE
4 HepHeHI[I/IEyJ'I}IpHOCTL IPSMBIX U o5
IUTOCKOCTEH B IPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16 1
MHoOrorpaHHUKH 7
BexTopsl B mpocTpaHcTBe 12
3 [ToBTOpEHwme, o6o6meHI/uIe u 5 )
CHCTeMaTH3aLUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB 10 102 5 0
I[MPOT'PAMME
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11 KIIACC

N HanvenoBannepasieion KonunyecrBouacos JIEeKTPOHHBIE
n/m TEMIIPOTrpaMMbl Bceero Kontpoabubiepadorsl | IlpakTnueckuepadoTsl (wndposie)
o0pa3oBaTe/IbHbIEpeCcypChI
1 AHanutuyeckKasreoMeTpus 15 1
5 [ToBTOpeHme, 06001ICHIE U 15 1
cucTeMaTH3alus 3HaHU
3 OO6BEMMHOrOrpaHHUKa 17
TenaBpaiuenus 24
5 [Lnomaan noBepxXHOCTH U 9 1
00BEMBI KPYIJIBIX TeJl
6 JBrxeHust 5 1
7 IToBTOpeHme, 0606H.ICH?C u 17 5
cucTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 8 0
[MPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne ni/m

Temaypoxa

KoaudecTBouacoB

Bcero

KouTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIEN
¢posricoOpa3oBa
TeJIbHbIepecypc
bl

OcHOBHBIE MpaBUJIa U300paXKEHUs Ha
PHUCYHKE IIOCKOCTH, MapauleIbHbIX
HpPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

IToHsTHSA CTEpeOMETpUN: TOUKA, IpsAMas,
TIOCKOCTh, MPOCTPAaHCTBO. OCHOBHEBIC
npaBuIia H300paKEHHUS HAa PUCYHKE
IJIOCKOCTH, MapaJVICIIbHBIX MMPSAMBIX
(OTpe3KOB), cepeIMHbI OTpE3Ka

[TonsiTus: nepecekarommecs mIOCKOCTH,
nepeceKaroIuecs mpsiMast v MI0CKOCTh;
MOJTYIIPOCTPAHCTBO

IHonsaTus: MEPECCKAIMECA IIIIOCKOCTH,
NnepeceKarommecsa npsamasa U mIOCKOCTb,
MMOJIyIpoOCTPAHCTBO

MHororpaHHUKH, U300paKeHHE
MIPOCTEHUIINX MPOCTPAHCTBEHHBIX (pUTYP,
HECYIIIECTBYIOMUX 00BEKTOB

MHororpaHHUKH, H300paxeHne
MPOCTEHIINX MTPOCTPAHCTBEHHBIX (PUTYD,
HECYILECTBYIOLINX 00bEKTOB

AxcroMBI CTCPCOMCTPHUHU U TICPBLIC

1
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CIICACTBUA U3 HUX

AXCcHOMEI CTCPCOMCTPHUHU U TICPBLIC
CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBHIC
cienctsus n3 HuxX. CriocoOb!I 3a1aHus
MPSAMBIX U IIOCKOCTEW B TPOCTPAHCTBE.
O0603HaYEHUSTIPSIMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil nupamupl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pédpa.
N300pakeHunenepece4eHusA oy YeHHBIXIUIO
CKOCTEH.
PackpammBaHnenocTpOeHHbIXCEYEHUMPA3H
BIMULIBETAMU

11

N300pakeHne ceueHuil nmupamupl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pEdpa.
N300pakeHunenepece4eHusA oMy YCHHBIXILIO
CKOCTEH.
PackpammBaHnenocTpOeHHBIXCEYEHUMPA3H
BIMULIBETAMU

12

N300pakeHne ceueHuil mupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOISAT YEPE3 UX
pEdpa.
N300pakeHnenepece4eHusA 0Ny YCeHHBIXILIO
CKOCTEH.
PackpammBannenocTpoOeHHBIXCEUEHUMPA3H
BIMUIIBETAMU

13

N300paxeHne ceueHH MUPaMIJIbI, Kyoa 1

1

ApTyp Cepreesuy, vpekTop
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MPU3MBI, KOTOPBIE MPOXOAT Yepe3 X
pédpa.
N300paxeHunernepeceueHU 0N yIeHHBIXILIO
CKOCTEM.
PackpammBaHuenocTpoeHHbIXCEUEHUMPa3H
bIMUIIBECTAMHN

14

Merton cnenoB Il TOCTPOSHUS CEUCHUM

15

Merton ciiefioB s IIOCTPOCHUST CEUSHHH.
CBoiicTBa nepecevyeHnuii MpsMbIX U
IIJIOCKOCTEH

16

Meron cnefoB i1l HOCTPOEHUS CEYEHU M.
CaoiicTBa nepece4eHui MpsSIMbIX U
IIOCKOCTEN

17

[TocTpoenue ceueHuit B nupamue, Kyoe mo
TpéM TouKkaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh LIAaroB
IIOCTPOEHUS

18

[TocTpoenue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEXKEH U 3allUCh 11AaroB
MTOCTPOCHUS

19

[TocTpoenue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aITUCh IIaroB
MOCTPOEHUS

20

[TocTpoeHue ceyeHuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX qepTemef/'I U 3aI1MCh 111aroB
MOCTPOCHHUS

ApTyp Cepreesuy, vpekTop
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21

[ToBTOpenue mannmeTpun: Teopema o
HPOIOPIHOHANBHBIX OTPE3KaX.
[TonoGueTpeyronsHUKOB

22

[ToBTOpenue mnanumerpuu: Teopema
Menenas. PacueTsl B ceUeHHIX HA
BBIHOCHBIX YepTEKaxX.
Ucropusipa3BUTUSTUIAHUMETPUN U
CTEPEOMETPUHU

23

KonTtponbnas pabora "Akcuomsl
P p
crepeomerpun. Ceuenus"

24

B3aumHoOe pacnonoxeHne npsiMbIX B
npocTpaHcTBe. CKpeIMBarOIKEcs MpsIMbIE.
[Ipu3Haky CKpeIyBarOMUXCs IPSIMBIX.
ITapannenpHbIENIpsAMBIE B IPOCTPAHCTBE

25

TeopeMa 0 CyIIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSMON MapajuieIbHON
JTAHHOM MPAMOU, IPOXOSILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIEH HA JaHHOU
npsmoi. Jlemma o
[IEPECEUCHUHNIAPAIUIEIBHBIXIIPSIMBIXIIIIOCKO
CTBIO

26

[TapannenpHOCTB Tpex npsiMbIX. Teopema o
TpEX MapauieNbHbIX NPAMBIX. Teopema o
CKPEUIUBAOIIMX CANPAMBIX

27

[TapannensHoe mpoekTupoBanue. OCHOBHBIE
CBOICTBA MapajlIeIbHOT O MPOEKTUPOBAHUS.
N3o6paxenunepazHbxpuryp B
napauieIbHOUIIPOCKIINH

28

[{enTpanbHast MPOSKIKs, YTOI C

1

ApTyp Cepreesuy, vpekTop
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COHAIPABJICHHBIMUA CTOPOHAMH.
YronMexaynpsSaMbIMU

29

3agauu Ha J0Ka3aTesIbCTBO U MCCIIEI0BaHMUE,
CBS3aHHBIE C PACIIOJI0KEHUEM NPSMBIX B
IIPOCTPaHCTBE

30

ITonsTHA: MapaJUIEIbHOCTD IPSIMOU U
IJIOCKOCTH B npocTpaHcTse. [Ipu3Hak
HapajyIeIbHOCTH NMPSIMOM U MJIOCKOCTH.
CpoiicTBanapamuieIbHOCTUIIPSIMON U
IJIOCKOCTH

31

I'eomeTpuyeckue 3a1aun Ha BBIYUCIECHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
[apaJUIETbHOCTBIO MPSIMBIX U IJIOCKOCTEHN B
IIPOCTPaHCTBE

32

ITocTpoenue cedeHus, IPOXOIAILErO Yepes
JAHHYIO MIPSMYIO Ha YEPTEXKE U
MapaJUIEIbHOr O IPYTOM IPSIMO.
PacuérorHomenunit

33

[TapatenpHas MpoeKUUs, IPUMEHEHUE IS
NIOCTPOCHHS CEYCHUH Ky0a U
napaJuleNIeuIe/a.
CpoiicTBanapaienenurena 1 npu3Mbl

34

[Tapannensuble wiockocty. I[Tpusnaku
NapaAJUIETbHOCTH IBYX INIOCKOCTEN

35

TeopeMa 0 mapajieIbBHOCTU U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAIIEH
yepe3 TOUKY, He IPUHAIEKALYI0 TaHHOM
IJIOCKOCTH U CJEJICTBUS U3 HEE

ApTyp Cepreesuy, vpekTop
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36

CBolicTBa napauieNbHbIX INIOCKOCTEN: O
[apaJJIEIbHOCTH MPSIMBIX IIEPECEYEHUs IIPU
MEPECECUEHUH IBYX MapATIIETbHbBIX
IJIOCKOCTEN TPEThEU

37

CBoiicTBa mapayuieIbHbIX IIOCKOCTEH: 00
OTpe3Kax NapajiebHbIX MPSIMBbIX,
3aKJIFOUEHHBIX MEXK]Ty MapalieIbHbIMU
IJIOCKOCTSIMM; O IIEPECEUEHNUHN ITPSIMON C
JBYMs TapaJljIeIbHBIMU IJTIOCKOCTSIMU

38

[ToBTopenue: Teopema ITudaropa Ha
IUIOCKOCTH

39

[ToBTOpEHME:
TPUTOHOMETPHUAIIPAMOYT OJbHOT OTPEYT OJIbH
uKa

40

CaoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO
napaenenumnena

41

Brruucnenue JUinH OTpe3KoB B KyOe U
IPSIMOYTOJIBHOM IapajuleenuIese

42

[leprieHAMKYISAPHOCTH MPSMOU U
10cKOCTH. [Ipr3HaK nepnesauKyIspHOCTH
MPSIMOM U TJIOCKOCTH

43

IlepneH UK YJIAPHOCTD IPSIMOU U
IJI0CKOCTH. [Ipu3HaK nepneHuKyIspHOCTH
MPSAMOU U TNIOCKOCTH

44

Teopema o CylecCTBOBaHUH U
€IUHCTBEHHOCTH MPSAMOM, MPOXOISIIECH
4yepe3 TOYKY IPOCTPaHCTBA U
MEPIEHINKYISIPHON K MIIOCKOCTH
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IInockoctu u NEPNCHAUKYISAPHBIC UM

45 IpsiMble B MHOT'OTPaHHUKAX !

46 [T10cKOCTH ¥ NIepHEeHANKYISIPHBIE UM 1
MpsIMBbIE B MHOT'OTPaHHHUKAX

47 [Meprienukyssip u HakioHHAsA. [locTpoeHne 1
MEPIICHIUKYIISIpa U3 TOYKU Ha TPSIMYIO

48 [Tepnienaukyinsip u HakioHHAsA. [locTpoeHne 1
MEPIEeHIUKYIsApa U3 TOYKU Ha MPIMYIO

49 Teopema o TpéX MepHneHAUKYIspax (mpsmas 1
1 oOpaTHas)

50 Teopema o Tpéx nepneHAUKyIspax (mpsmas 1
1 oOpaTHas)

51 YroamexayCKpemrBaro MU CATIPSIMBIMA 1

59 [Touck nepneHAUKYISPHBIX TPSIMBIX C 1
TIOMOIIBIO TIEPIICHTUKYIISPHBIX TUIOCKOCTEH

53 OpTOroHAJILHOCTIPOSKTUPOBAHNE 1
[TocTpoenue ceueHuit Kyoa, IpU3MBIL,

o4 IIPaBUIILHOM ITUPAMU/IBI C IIOMOIIBIO 1
OpPTOTOHANILHOW MPOEKIINH
[TocTpoenue ceuenuii Kyoa, MpU3MBI,

55 MPaBUIILHON TTUPAMHUJIBI C TTIOMOIIIBIO 1
OpPTOTrOHAJILHOU MPOEKIIUH
CummeTpust B TPOCTPAHCTBE OTHOCUTEIHLHO

56 iockocTH. [TnockocTucummeTpuii B 1
MHOTOTpaHHHKaX

57 [Tpu3Hak neprneHIuKyIIpHOCTH IPSIMON 1 1
TUTOCKOCTH KaK CJIEJICTBHE CHUMMETPHH

58 [TpaBunbHBIE MHOTOTpaHHUKH. Pacuér 1

ApTyp Cepreesuy, vpekTop
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paCCTOHHI/Iﬁ OT TOYKH JO IIJTOCKOCTH

59

IIpaBunbHbIE MHOrOrpaHHUKH. Pacuér
pPaccTOSTHUM OT TOYKH J0 IUVIOCKOCTH

60

CrnocoObl OMYCTUTh EPIEHIUKYIISAPHI:
CUMMETpPHS, CABUT TOUYKH 110 MapAJIEIIbHON
IPSAMOM

61

CaBur no HenapajuieJbHON NPSAMO,
U3MEHEHUE PACCTOSHUN

62

KontponbHas pabora "B3anumHoe
pacIoaoXkeHue NPSIMbIX U IJIOCKOCTEH B
npocTpaHcTse"

63

IToBTOpEHME: Yroa MeXay NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYr OJIBHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yroa MexIy
CKpCHINBAOIUMUCH TIPAMBIMU B
IIPOCTPAHCTBE

65

FCOMCTpI/I‘-IeCKI/Ie MCTOAbI BEIYUCIICHUS yTIJIa
MCXKIY MMPAMBIMHA B MHOI'OI'paHHUKaX

66

JByrpanHsblil yron. CBOWCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[lepnennukynsapHsie miockoctu. CBoiicTBa
B3aUMHO IIEPIIECHIUKYIISPHBIX IUIOCKOCTEN

68

IIpu3Hak nepneHuKyIspHOCTH
IJIOCKOCTEN; TEOpema O MpsMOi
MIEPECEUCHHUS IBYX IIOCKOCTEN
MEPIEHAUKYIIPHBIX TPEThEN IIJIOCKOCTH

ApTyp Cepreesuy, vpekTop
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69

[TpsiMoyronbHBIN Mapaienenunesn; Kyo;
U3MEpPEHUs, CBOMCTBA MPAMOYT OJIBHOIO 1
napasuiesenunena

70

Teopema 0 1uaroHany NPSAMOYTOJIBHOTO
napajuleJenues1a u ciaeacTBUe U3 Heé

71

CrepeomeTprueckre U MPUKIATHBIC 3aa4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOI0KEHUEM 1
MPSIMBIX U TTTIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAIOLINECS MPSMBIE,
napajuieIbHbIe INIOCKOCTH B CTaHAAPTHBIX 1
MHOTOTpPaHHHKAX

73

Hapa MapauiCIbHBIX ILIOCKOCTEH Ha
CKPCIIUBAOIIHUXCA IMTPAMBIX, PACCTOAHUC
MCKAY CKPCHIUBAOIIUMHUCA IMTPAMBIMHA B
MMPOCTBIX CUTYallUAX

74

PaccTosiHuE OT TOUYKH A0 IIJIOCKOCTH,
pacCTodHuC OT HpHMOﬁ J0 IIJIOCKOCTH

75

Beruncienue pacCTOSHUN MEXAY
CKPEIIMBAIOIINAMUCS IPSIMBIMH C IIOMOIIBIO 1
MEPIEHAUKYIIAPHON IIOCKOCTH

76

TpéxrpanHblid yroi, HEpaBeHCTBaA IS
TpexrpaHHbix yrinoB. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB UL
TPEXTPAHHOIO yTila

77

DJIeMEHTHI ChepUIECKON T€OMETPUH:
reo/Ie3MUeCKUe JIMHUK Ha 3eMJie

78

Kontponbnas padora "Yrisl u paccrosHus" 1 1

79

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK U 1
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€ro 3JIEMEHTHI"

80 [Tupamuna. Bunael nupamun. [paBunsHas 1
nupamMua

81 [Tpu3ma. [IpsimMast u HaKIOHHAS PU3MBI. 1
IIpaBunbHasIpHU3Ma

82 [Ipsmoii mapannenenunen, npsiMOyroJIbHBIN 1
napaieNnenunes, Kyo

83 BBITyKITBIEMHOT OTPaHHUKH. 1
Teopemaldiinepa
Beimykieie MHOTOrpanHukd. Teopema

84 Oiinepa. [IpaBuiibHbIC U TOYIPABUIIbHBIC 1
MHOTOTPAaHHHKHU

85 KonTtponsHaspabora "MHuororpanHuku" 1 1

86 [TonsiTve BeKTOpa Ha TIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CyMMaBeKTOpOB 1

88 Pa3HOCTBBEKTOPOB 1

89 [TpaBunonapasmienenureaa 1

90 YMHOXKEHUEBEKTOPAHAYHCIIO 1

91 Pasnoxenue BexkTopa o 6asucy Tpéx 1
BEKTOPOB, HE JICKAITUX B OJHOM IITIOCKOCTH

92 CkansipHOCTIPON3BEICHUE 1

93 Brruncnenue yria Mexx1y BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [Tpocreiimmesanauu ¢ BEKTOpaMH 1

95 [Ipocretimuesagaun ¢ BEKTOpaMu 1

96 [Tpocretimuesagaun ¢ BEKTOpaMu 1
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97 IIpocreiimnesanauu ¢ BEKTOpaMu 1

98 O06o01IeHre U cucTeMaTHu3alusI3HaHUA 1

99 O0o01IeHre U CHCTeMaTH3alusI3HAHHA 1

100 HToroBasikoHTpoIbHasspaboTa 1

101 UroroBaskonTponbpHasipaboTa 1

102 O06o01IeHre U CHCTeMaTU3 a3 HAHHIA 1
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[MPOT'PAMME
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11 KIIACC

Ne KonunyecrBouacos
JeKTPOHHBbIeU(POBbICOOPA30BATEN b
o/ Temaypoka Bce | Konrpoabnbiepa | IlpakTuyeckuep HBIEpeCypChI
. ro 00TBI a0doThI
[ToBTopenue Temsl "KoopauHaTel
1 BEKTOpa Ha MJIOCKOCTH U B 1
npocTpaHcTse"
5 [ToBTOpenue temsl "CkansipHoe 1
IIPOU3BENIEHNE BEKTOPOB"
IloBTOpEeHue TeMsbl "Bpruncienue
3 yrila MeXay BEKTOpPaMH B 1
npocTpaHcTse"
[ToBTOpeHue TeMbl "YpaBHEHKE
4 MPSMOH, TIPOXOASIIEH Yepes3 ABe 1
TOYKH"
5 YpaBHEHME MIJIOCKOCTH, HOPMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHME IIIOCKOCTH, HOPMaJlb, 1
ypaBHEHUE IIOCKOCTH B OTpe3Kax
7 BekropHoenpounsseaeHue 1
8 JInHelHbIEHEPABEHCTBA, 1
JIMHEWHOEIPOrPaMMHUPOBAHHE
9 JInHelHbIEHEPABEHCTBA, 1
JIMHENHOEIPOrpaMMHUPOBaHNE
10 AHanuTryecKue METOAbI pacyéra 1
yria MeXAy IpsMbIMU B
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MHOT'OIr'paHHUKax

11

AnanuTHdeckue MCTOIBI pacqéTa
yriia MExAy IIIOCKOCTAMHU B 1
MHOT'OIr'paHHUKax

12

dopmyiia pacCTOSIHUSA OT TOYKHU 110
IJIOCKOCTH B KOOPIMHATAX

13

Haxoxnenue paccTOIHUN OT TOYKHU
710 TUIOCKOCTH B KyOe

14

Haxoxnenue paccToSHUN OT TOUYKU
JI0 TUIOCKOCTH B MPABUIILHOM 1
MUpaAMUIE

15

KonTponbnaspabora
"AnanutnyeckasreoMmerpus"

16

CeuyeHMSIMHOT OTpaHHUKOB:
CTaHJAPTHBIEMHOT OT PAHHUKHU

17

CeueHnsAMHOT OTPaHHUKOB:
METO/ICIIENOB

18

CeueHust MHOTOrpaHHUKOB:
CTaHJIapTHHIE TIJIOCKOCTH, 1
MepeCceUeHUs MPSIMBIX U TIOCKOCTEN

19

[TapamensHble npsMbIe U
TUIOCKOCTH: MTapaJulebHbIe CeYEHUS

20

HapaHHeHLHLIC MpsMbIC U
IIJIOCKOCTH pacqéT OTHOIIICHUH

21

[TapannenbHble IpsMBbIE U
IIJIOCKOCTH: YIJIBI MEXIY 1
CKpCIINBAOIIUMUCH IPAMBIMU

22

[IepnieHIuKyIsIpHBIE IPSIMBIE U 1
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IIJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEePIEHIUKYIISIPHBIX INIOCKOCTEN U
MPSIMBIX, CHMMETPUU
MHOT'OTPaHHHKOB

23

IlepnieH qUKyIISIpHBIE TIPSIMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEPIEHINKYIIAPAX

24

[lepnieH uKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIIEHUS JUIVMH B
MHOI'OI'PaHHHUKAX

25

[ToBTOpEeHMeE: MmIomaaH
MHOT'OYT'OJTbHHUKOB, ()OPMYJIBI JIJIs
TIoMIaied, cOOOpaskeHUs Mo100us

26

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, )OPMYJIIBI JUIS
IO EH, COOOpaXKeHUs MTOA00us

27

[ToBTOpEHUE: TUTOIIATH
MHOT'OYT OJTIbHUKOB, (DOPMYJIIBI JJIs
IoMIaed, cooopakeHus mooous

28

[Lnomaau ceuenuia
MHOTOTPAaHHHUKOB: TLTOIIAAH
MOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAXKECHHUS TTOT00HS

29

IInomagu ceuenunit
MHOTOTPaHHHUKOB: TLTOMIAIH
MOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOA00us

30

Kontponbnas padora "IloBTopenue:

1

1
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MHOT'OTPAaHHUKHU, CEYCHUS
MHOTI'OI'paHHUKOB"

31

O0BéM Terma. O0bLeM
MPSIMOYTOJIBHOT O TIapaJlIeyIeTTHIIe 1A

32

3amgaun 00 yaBOCHUH Ky0Oa, O
KBaJIpatype Ky0a; 0 TPUCEKIIHH yria

33

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00BEMOM 1
MPSMOYTOJIBHOTO TTapalieyIeIuIe/ia

34

[IpukianHbie 3a/1a49M, CBSI3aHHBIC C
BBIUHCIIEHHEM 00BEMA 1
MPSIMOYTOJILHOT O Tapasieenue1a

35

OOBEMITPAMONUIIPU3MBIL 1

36

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BHIYUCIICHHEM 00BEMOB 1
MIPSIMOM PU3MBI

37

[TpuknanHpie 3a1a4u, CBSI3aHHbIC C
00BEMOM TIPSMOI TTPU3MBI

38

Brruucnenue o0bEMOB TeI €
IIOMOUIBIO ONPEIETEHHOT O
WHTerpana.
O06bEMHAKIIOHHONTIPU3MBI

39

Brruucnenue o0bEMOB eI €
IMOMOUIBIO ONPEIETEHHOT O 1
uHTerpana. OobEMIUpPaMHU/IbI

40

®opmyna o0bEMa MUPaMUIBL.
OTHoIIeHHe 00bEMOB IMUPAMHU]T C 1

o0IUM yrioMm

[IOKYMEHT MOATMWUCAH 3IEKTPOHHOM MOANUCHIO

MYHULUWUNANTbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE YYPEXXEHUE
"BEPTUKOCCKASl CPEAHSASA OBLLEOBPA3OBATEJIbHASA LUKOJIA", KuHuenb
ApTyp Cepreesuy, vpekTop

26.09.24 10:48 (MSK)

CepTudukat 7E7665290D57002A84F1E81FEB5545AE




41

dopmyna 00bEMa MUPaMUIBL.
OTHomeHne 00bEeMOB UPAMUL C
00IUM yTII0M

42

CrepeomeTpuueckue 3aa4u,
CBsI3aHHBIE ¢ 00BEMAaMU HAKJIIOHHOM
MPU3MBbI

43

CrepeomeTrpruueckue 3a1aun,
CBSI3aHHBIE C 00BEMaMU UPAMU/IbI

44

[IpuknanHeie 3a1a4M 110 TEME
"O0BEMEI TeN", CBA3aHHEIC C
00bEMOM HAKJIOHHON MPU3MBI

45

[Ipuknagaeie 3a1a4u 10 TEME
"O0BEMEI TEN", CBI3aHHEIE C
00BEMOM TTUPaAMUIBI

46

[Ipumenenne 00bEMOB. Brruncienue

pacCcTodHud 0 IMJIOCKOCTU

47

KontponbHaspabora
"O6BpEMMHOrOrpaHHuKa”

48

unuHapuyeckast MOBEPXHOCTb,
oOpa3syromuye UIHHIPHICCKON
MTOBEPXHOCTHU

49

Humanp. [psmoit kpyroBoi
nunuHap. [hiomans noBepxHocTu
LUINHIpA

50

Konnueckasi moBepXHOCTb,
o0Opa3yromne KOHMIeCKOn
nosepxHoctu. Konyc

51

Ceuenne KoHYyca MIOCKOCTHIO,

1
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HapaHHeHBHOﬁ INJIOCKOCTH
OCHOBaHUA

52

VYceuéunslif konyc. M300paxenue
KOHYCOB M YCE€UEHHBIX KOHYCOB

53

[Tmomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTU KOHYCa

54

[Inomane 60KOBOIM OBEPXHOCTH U
MIOJTHOM MOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckue 3ajaun Ha
JIOKA3aTeNIbCTBO U BBIYHCIICHUE,
IIOCTPOEHUEM CEYEHUHN UINHAPA,
KOHYyCa

56

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTelbCTBO U BHIYHCIICHHE,
IIOCTPOEHUEM CEYEHUHN NUINHAPA,
KOHYCa

57

HpI/IKJIaI[HBIe 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'Ia}IHBIe 3aga4u, CBA3aHHBIC C
OUWJINHAPOM

59

Cdepa u map

60

[epeceuenue cdepsl 1 mapa ¢
mI0ckocThio. Kacanue mapa u
cdepbl IIOCKOCThI0. Bua n
n3zo0pakeHuenapa

61

[Tepeceuenue chepsl u mapa ¢
IockocThio. Kacanue mapa u
cdepbl IIOCKOCThI0. Bua n
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n3zo0pakeHuenapa

62

VYpasuaenue chepsl. [Lnomans chepor
u e€ yacreu

63

CummMmetpusicdepsl U mapa 1

64

CrepeoMeTpuyecKue 3aa4n Ha
JI0Ka3aTeNbCTBO U BBIYHCIICHHUE,
CBSI3aHHBIE CO Cepoil U mapom, 1
MMOCTPOCHUEM UX CEUCHHI
TJIOCKOCTBIO

65

CrepeomeTpuieckue 3aJaun Ha
JI0Ka3aTebCTBO U BBIYHCIICHHE,
CBsI3aHHBIE cO c(hepoit U mapom, 1
MIOCTPOCHHUEM HX CEUYCHHH
TUIOCKOCTBIO

66

[IpuknagHeie 3aa4u, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYMCIIEHUS B 1
OKPY>KHOCTH, CTaHJapTHBIE T0100US

68

Pazauunnie KOM6I/IHaI_[I/II/I TCJI
BpaliCHUA 1 MHOI'OI'PaHHUKOB

69

3agaun mo teme "Tena u
IIOBEPXHOCTH BpaleHus"

70

3agaun mo teme "Tena u
MOBEPXHOCTHU BpamieHus"

71

Konrtponbnas pabora "Tena u

1 1
MOBEPXHOCTH BpalleHus"

72

O06bém mummHapa. Teopema 00 1

[IOKYMEHT MOATMWUCAH 3IEKTPOHHOM MOANUCHIO

MYHULUWUNANTbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE YYPEXXEHUE
"BEPTUKOCCKASl CPEAHSASA OBLLEOBPA3OBATEJIbHASA LUKOJIA", KuHuenb
ApTyp Cepreesuy, vpekTop

26.09.24 10:48 (MSK)

CepTudukat 7E7665290D57002A84F1E81FEB5545AE




00BbEMe MpsAMOro IUIMHAPA

73

Brrunciaenue 006EMOB TeI C
MTOMOIIIBIO OIPEICIEHHOTO 1
unTerpana. O6bpEMKOHYca

74

ITmomaan GOKOBOM M MOIHOMI
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BHIYHCIICHHEM 00BEMOB 1
WIMHIPA, KOHYyCa

76

[TpuknagHblie 3a1a4n IO TEMe
"OOBbEMBI U MJIOLIAAN TOBEPXHOCTEN 1

TCI

77

O0bEM 11apa U MapOBOro CEKTOpA.
Teopema 06 00béme mapa. [Lnomanp
ctepsl. CTepeoMeTprIeCcKue 3a/1a4H,
CBSI3aHHBIE C BEIYHCIICHHEM 00BEMOB
1rapa, IrapoBOro CerMeHTa u
IIapOBOTr0 CEKTOpA

78

[IpuxnanHele 3a1a4uu 10 TeMe
"O0BEMEBI TEN", CBSI3aHHEIC C
00BEMOM I11apa U IIIOMAAbI0 chephl.
COOTHOIIEHUAMEK TYTUTOIASIMUIIO
BEPXHOCTEN U
00bEMaMUTIONOOHBIXTEI

79

[Tono6OHbIe Tena B MPOCTPAHCTBE.
N3menenne o0bEMa mpu o 1001 H.
CrepeomeTpuueckue 3a1auu, 1
CBSI3aHHBIE C BHIYMCIIEHUEM 00hEMOB
TEJ U TUIOIIA IeH TTOBEPXHOCTEH
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80

Kontponbnas pabora "Tlnomanu

MTOBEPXHOCTU U 00BEMBI KPYTIIBIX 1 1

Ten"

81

JIBM>KeHUs MpOCTPaHCTBA.
OTtobOpaxenusi. J|pmwxeHus u
paBeHCTBO (uryp.
OO01mmecBoicTBAABIKEHNI

82

Bupl nBukeHuUil: mapauieIbHbIN
IIEPEHOC, UEHTPAJIbHAs! CAMMETPHUS,
3€pKajJbHAsi CAMMETPHS, TOBOPOT
BOKPYT MPSMOM

83

[IpeobpazoBanus mogodust. [Ipsmas
u chepa Diinepa

84

I'eomeTpuyeckue 3a1aun Ha
MIPUMEHEHUE IBUKEHUS

85

Kontponbhas pabora "Bektopsl B
npocTpaHcTBe"

86

Ob6o06maromee nopropenue 11
MOHATUI U METOJIOB Kypca
reometrpuu 10—11 xmaccos,
CUCTEeMAaTH3allus 3HAHH:
"[TapanneabHOCTh MPSIMBIX U
IJIOCKOCTEH B MpOCTpaHcTBe"

87

O6o0maromee moBropenue 11
MOHATUN U METOJ0B Kypca

reometpuu 10-11 kiaccos, 1
CUCTeMaTHU3alMs 3HaHu: "BekTopbl

B IIpocTpaHcTBE"
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88

Ob6o06maromee nopTopenue 11
MOHATUI U METOJIOB Kypca
reometrpuu 10—11 xmaccos, 1
CUCTEeMaTu3alus 3HaHHi: "BeKkTopbl
B mpocTpaHcTae”

89

O6o6maromee nmopropenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10-11 xnaccos, 1
cucreMaTuzanys 3HaHui: "O0peM
MHOTOrpaHHHKa"

90

O6o6maromee noropenue 11
MOHATUI U METOJ0B Kypca
reometpuu 10-11 kiaccos, 1
cucreMaTuzanys 3HaHui: "O0peM
MHOTrOrpaHHukKa"

91

O6o6maroiee nopropenue 11
TIOHSITUI U METOJIOB Kypca
reometrpun 10—11 kmaccos,
cucremaTuzanuus 3uanuii: "Thiomaamn
MOBEPXHOCTU ¥ 00BEMBI KPYTIIBIX

n

TCI

92

O6o6maromee moprTopenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10—-11 xnaccos,
cucreMaTusanud 3Haguii: "I iomanu
TTOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCII

93

HroroBasikoHTpoIbHAsIpAOOTA 1

1

94

HroroBasikoHTpoIbHAsIpAOOTA 1

1
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95

[ToBTOpenue, o6o0IIEeHNE U
cucTeMaTu3anus 3HaHu|

96

Hcropus pa3BuTHS CTEPEOMETPUN
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3BUTUSA CTEPEOMETPUHA
KaK HayKH U €€ posib B Pa3BUTHH
COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropust pa3BuUTHS CTEPEOMETPUN
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

99

Hcropust pa3BuTHS CTEPEOMETPUN
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX 1
KOMITbIOTEPHBIX TEXHOJIOTUI

100

Hcropust pa3BUTUSA CTEPEOMETPUA
KaK HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTUHI

101

Hcropus pa3BUTHS CTEpeOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTHI

102

Hcropust pa3BUTHSA CTEPEOMETPUA
KaK HayKU U €€ posib B Pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX U
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KOMITBIOTCPHBIX TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB I10 102 8 0
[TPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

Marematuka: anrebpa U Hadajla MATEMaTUYECKOTO aHAIN3a,IeOMETPHUS.
I'eomeTpus. 10—11 knaccsl : yued. s o61meoOpa3oBat. opraHusaiuii : 6a30BbIid
u yray6n. yposau / [JI. C. Atanacss u np.]. — 7-¢ u3n., nepepad. u gon. — M. :
[Tpoceemenwne, 2019. —287 c. : un. — (MI'Y — mkone). — ISBN 978-5-09-

071730-4.

METOANYECKHUE MATEPUAJIBI JIsA YUUTEJA

Marematuka: anredpa 1 Hauajla MATEMaTUYECKOI0 aHaIN3a, FEOMETPUSI.
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