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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBasieTcss OOHUM M3 0a30BBIX KypCOB 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  U3YYEHUU
00y4YarOIIMMHCS TOHATHUIHBIX OCHOB I€OMETPUHU, NIPHU JI0KA3aTEIIbCTBE TEOPEM H
NOCTPOEHUU LIEMIOYKH JIOTUYECKUX YTBEPXKIACHUM MPHU PEIICHUH T€OMETPUUYECKUX
3a7ay, YMEHHE BBIJIBUTaTb M ONPOBEPraTb TIUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl MPU PELICHHH 33/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, 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
uHpopMaTuka»  depe3  OOECIICUCHHE  BO3MOXXHOCTH  IpPHOOpEeTeHHS 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€OMETpHH Ha yriayOJIEHHOM 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;

dbopMupoBaHUE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UTypaX 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 (PUTypax W MX OCHOBHBIMU CBONCTBAMH, 3HAHHE 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, KOHCTPYHPOBATh TIE€OMETPUUYECKHE
MOJIETIH;

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

dbopMUpoBaHUE yYMEHHS BIaJE€Thb METOJaMHU JO0Ka3aTelIbCTB W 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 MaTEMATUYECKUX YTBEP)KJIEHUHN U POJIM aKCUOMATUKU B MPOBEICHUU
JeTYKTUBHBIX PAaCCyKICHU;

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

dbopmupoBanue (HyHKIIMOHAIBHONW TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
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, HCCJEJI0BAaHUS 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 u  koopAMHATHL 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, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JUHUSAM Y4EOHOTO 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
IpOrpaMMBbI, 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 3HAHUS 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 TNEPHEHAUKYIAPHOCTH 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, JuaroHanu, YIJIbl.
[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 IPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE W I[POTUBOIIOIOKHO
HaIIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHME 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  cuctemMa  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, oOOpasymomue mnoBepxHocTed. Tema BpamieHus:
IJIMHAP, KOHYC, YCeY€HHBI KOHyC, cdepa, map. BszaumHoe pacmonoxeHue
chepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxkeHue Ten
BpalleHUs Ha TIOCKOCTH. Pa3BépTka munuHapa u koHyca. CummeTpus chepsl u
mapa.

O0béM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
OpsIMOYTOJIBHOTO Mapajuienenunena v ciaeactsus u3 He€. OO0bEM mnpaAMon H
HAKJIOHHOW TMPU3MBI, WIMHIpPA, MUpaMuIbl 1 KoHyca. OO0BEM Iapa U MapoBOTo
CerMeHTa.

KomOuHanmu Tenm BpamieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BrHucaHHas B
IWUIMHJp, ONHCaHHas okojo uwimHapa. Ilepeceuenne chepsr u mapa ¢

naockocThlo. Kacague mapa 1 cdepbl MI0CKOCTLI0. [HousgTHe MHOTOTDAHHMKA
HJIOCKOCThIO—RKacaHuCHapa—HU - CPCPhl-HIOCKOCTHIO—OHITHC MH OFOTpaHHUK &
[OKYMEHT MNOAMNNCAH 3IEKTPOHHOM NOANNCLIO
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OTIMCAHHOTO OKoJIO cdepbl, cdepbl, BNHCAHHONW B MHOTOTPAHHHK HWJIH TEJO
BpaILICHUS.

[Tmomanae MOBEPXHOCTH IWJIMHIpPA, KOHYCa, IUIomaas chepsl u e€ gacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IMOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpa3zoBanue moao0usi, roMoTeTHs. PelieHne 3agad Ha
IIJIOCKOCTH C UCMOJIb30BAaHUEM CTEPEOMETPUYECKUX METOOB.

[TocTpoenue ceyeHrii MHOTOTPAaHHUKOB U TEJI BPAILLCHUS: CEYEHUS LIWIIMHIpa
(mapaJyienbHO W TMEPICHANKYJSIPHO OCH), CEUYCHHS KOHyca (mapalieiabHble
OCHOBAHUIO U MPOXOAAIIME YEPE3 BEPIIMHY), CEUCHHUS 11apa, METOJIbI MOCTPOCHUS
CEUCHMI: METOJ| CJICJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIIEH TJIOCKOCTH.

BekTOopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHOe
YMHOXXE€HHE BEKTOpoB. (CBOMCTBa BEKTOPHOTO YyMHOXeHHUs. [IpsMoyrosbHas
cucTteMa KoopauHaT B mpoctpancTBe. Koopaunartel Bektopa. Paznokenue BekTopa
no Oazucy. KoopJIWHATHO-BEKTOPHBI METOJA MPU PEHICHUU TE€OMETPUUYECKUX
3a/1ad.

JIBUKeHUs B IPOCTPAHCTBE

JIBwxenust mpoctpanctBa. OTtoOpaxeHus. [[BrkeHUss U paBEeHCTBO (uryp.
O6mme cBoiicTBa JBWKEHUN. Buapl JBWXEHUN: TapauiesibHBIM MEepeHoc,
LEHTpaJdbHasl CUMMETpPHUS, 3€pKaJibHasi CUMMETPHUs, MOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Diinepa.

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW MOAMMCHIO

MYHULIUNAJIbHOE OBLLIEEOBPA3OBATE/IbBHOE ABTOHOMHOE 24.10.24 10:16 (MSK) CepTudukat 6742DA0772D01C52D236D36F5B6EAADD
YYPEXXAEHME "JINLIEU N2 1 I'. HOBOTPOULIKA OPEHBYPICKOU
OBJIACTHN", Tapckux HaTtanbst AnekcaHgposHa, AVPEKTOP




IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YUaIOIIEeTrocs Kak akKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOIIecTBa,  IPEJACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
mporeayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, ONPOCHI W JIPYroe), YMEHHE
B3aMMOJICMICTBOBATh C COLUUAIBHBIMA MHCTUTYTAMHM B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) naTpHMOTHYECKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MATEMATUYECKOM IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE AYXOBHBIX IIEHHOCTEM pPOCCHUHCKOro Hapoaa, cOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO MOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUNW HAyKu U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOrO OYIYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETHUKY MAaTEeMaTUUYECKUX
3aKOHOMEPHOCTEM, 0OOBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUI, BOCIIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHe:

c(OPMHPOBAHHOCTh yYMEHHS TPHUMEHSATH MaTEeMaTUYeCKHe 3HAHUS B
WHTEpECcax 3I0POBOTO U 0€30MacCHOT0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE 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, HHTEpPEC K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccun u peaau3oBBIBaTh COOCTBEHHBIC KWU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CHOCOOHOCTb K  MaTEeMaTHYeCKOMY  OOpa30BaHHUIO U
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caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUH MTPAKTUYECKUX 3a]1a4 MATEMaTHIECKON HAMPaBICEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYpPhl, TIOHUMAaHHE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOMN
Cpelbl, 0CO3HaHUE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIEeM, OpUCHTALIHS
HAa TMPUMEHEHHE MAaTeMaTUYeCKUX 3HAaHUU JUId pelieHus 3afgad B 00JacTH
OKpYXalollel cpefpl, MIAHUPOBAHUE IIOCTYNKOB W OIEHKH HX BO3MOXHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIICCTBEHHOW  TPAKTUKH, IOHUMaHUE
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JICSITEIBbHOCTH, JTaroB €&
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUIU3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MU,
TOTOBHOCTh OCYIICCTBIISATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JACSATEIbHOCTh
WHIVBUAYAJIHHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

Ba3oBble oruyeckue aeiicTBus:

BBISIBIISITH M XapaKTEpHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKHX
OOBEKTOB, TIOHSATHH, OTHONICHUH MEXAy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeieTICHUS TOHSATHH, yCTaHABINBATh CYIIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHUS 7151 0000IICHHS U CPAaBHEHHUSI, KPUTEPHUH MMPOBOJMMOTO aHAIH3a;

BOCIIpUHUMATh,  (QOPMYIUPOBaTH W  NPEoOPa3OBBIBATH  CYKICHUS:
yTBEpAUTENbHBIE U OTPUIIATENbHBIC, €MHIUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEUNS
B (hakTax, MaHHBIX, HAOMIONEHUAX W YTBEPKACHHSIX, MpEJJIaraTh KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JIeNiaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUeHNUH, YMO3aKIIOUEHUH 0 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTeIbCTBA MATEMATUIECKUX YTBEPIKICHHM
(MpsiMBIE U OT MMPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJCHHSI U BBIBOJIBI;

BbIOMpaTh crmoco® perneHuss y4eOHOM 3amayu  (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;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, MPoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEHN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIIICHHIA;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpollecca, a TakKe BBIJIBUTATh
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTH MH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

BBIOMpaTh MH(OPMAIIHIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh WHOOPMAIUIO PA3IMYHBIX BHUIAOB H
dbopm npeacTaBiIeHUS;

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

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHbIE YHHUBEPCAJIbHbIE YUeOHbIe TelicTBUS

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 TOJYICHHBIN PE3YJIbTAT;

B XOJI¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, pemiaeMOi 3ajJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYaCTHHKOB
nuanora, oOHapy)KWBaTh Pa3IMude M CXOJCTBO IMO3WIMKA, B KOPPEKTHOU (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

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

PeryisiTuBHbIE YHHBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
CamMoopranuszanus:
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COCTaBJIATh IJIaH, aITOPUTM pEIICHUs 3aJlauM, BEIOUpaTh CIOCOO pelieHus ¢
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BapUAHTHI pEIICHU ¢ Y4ETOM HOBOM MH(pOpMaLUu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVICKT:

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

OpEeIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUU 3aJauu,
BHOCHUTb KOPPEKTUBBI B JIESTEIIbHOCTb HA OCHOBE HOBBIX OOCTOSITEILCTB, JJAaHHBIX,
HalIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa LEIN U YCIOBUSAM, OOBIACHITH TPUUUHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U WCIOJIb30BaTh NPEUMYIECTBA KOMAHIHON M WHIMBHUAYaTbHOU
paboThl mMOpU pEHIeHUH YYeOHbIX 3a7ad, MPUHUMATh 1EeJdb COBMECTHOM
NEeSTENbHOCTH, TUJIAHUPOBATH OPraHU3alMI0 COBMECTHON palOoThl, pachpeneisiTh
BUJIbI palOT, JIOroBapuBaThbCs, OOCYXAAaTh TPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHEHHST HECKOJILKUX JIFOJIEH;

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

INPEJMETHBIE PE3YJIBTATBI

K konmy 10 kinacca o0yyaronuiuiicss HAy4uTCs:

e CBOOOJIHO OIEpUPOBATh OCHOBHBIMU MOHATUAMH CTEPEOMETPUU IPHU
pELIEeHNH 3a7a4 ¥ IPOBEICHUU MAaTEMATUYECKUX PACCYKICHUM;

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

e KJacCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEH B POCTPAHCTBE;

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

e CBOOOJHO ONEPUPOBATH NOHATUSMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;
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e CBOOOJIHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOTPAaHHHMKOB (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 OpPTOrOHAJIBHOE
IPOEKTHUpPOBaHKE (UTYP HA TIIOCKOCTb, BBIMOJIHATH M300pakeHust puryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX DUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUMCJISITH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPaHHUKOB  (TIpu3Ma,
NUpaMKIa), TEOMETPUUECKUX TeJl C MPUMEHEHUEM HOpMYIT;

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

e CBOOOJHO OINEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBITNIOJIHATH JACHCTBUS HaJl BEKTOPAMH;

e pemaTh 3aJa4yd Ha JOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLUEHUU U
HaXO0XJICHUE TE€OMETPUYECKUX BEJIMYMH, MPUMEHSS W3BECTHBIC METObI
MIPU PEIICHUU MaTEMaTUYECKUX 3aj7a4 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 TEOMETPHUCCKUX (PUTypax, MPEACTABICHHYI0 Ha
YyepTekax U pUCYHKax;

e TMPUMEHATH TMOJYYEHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATH W
aHaJIM3UPOBATh PEalbHbIE CUTyalldd, MPUMEHSATh U3yYCHHBIE MOHSTUS B
mpolecce TMOMCKAa PELIeHUS MaTeMaTH4eckd  CcopMyIMpOBaHHOU
mpoOIeMbl, MOJCITUPOBATh pEabHBIC CHUTyaIllMd Ha SI3bIKE TEOMETPHH,
HCCIIEIOBAaTh MOCTPOCHHBIE MOJIENM C MCIOJIB30BAHUEM T€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, peraTh MPaKTUYECKHE 3aJ1auyH,
CBSI3aHHBIE C HAXO0XKJIECHUEM I€OMETPUUYECKUX BEJIMYUH;

e HMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTamax Pa3BUTHS TE€OMETPUH Kak
COCTaBHOM 4acTH GyHIaMEHTA PA3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiacca o0yyaromuics HayquTCs:
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e CBOOOJIHO OINEpPUPOBATH TOHITHSIMHU, CBS3aHHBIMH C IMJIWHIPUYECKOM,
KOHUYECKONM U c(hepudyecKkor TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
NOJIyYEHUS,

e OIEPUPOBATH MOHATHUIMH, CBA3AHHBIMU C TE€JIAMH BPALLICHUS: TUIUHIPOM,
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 BBIYUCIIATH BEIUYMHBI SJIEMEHTOB MHOTOTPAHHUKOB M TeJl BpaIlEHUs,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB U TeJl BpallleHHUS,
Tr€OMETPUYECKUX Tell C TPUMEHEHUuEM (HopMyIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMHU, CBA3AHHBIMU C KOMOMHAIMSMU TEJ
BpallleHUss ¥ MHOTOIPAaHHUKOB: MHOTOIPaHHUK, BIHCAHHBIA B cdepy u
OMHCaHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM 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 CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI 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 BBINOJIHATH ONEPALMU HAJl BEKTOPAMH;

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-KOOPJAUHATHOIO METO/a MPU PELICHHH;

e CBOOOJIHO OIEPUPOBATH IOHATUSAMH, CBA3AHHBIMU C JBWKEHUEM B
NPOCTPAHCTBE, 3HATh CBOMCTBA JIBH)KECHUU;

e BBINIONHATh HW300pPKCHHUSI MHOTOTPAHHUKOB W TEJl BpalieHUs Mpu
MMApAJUICIIBHOM  T[EPEHOCE, LEHTPAIBHOM CHMMETPHUM, 3€PKaJbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa30BaHus MOA00uS;

e CTPOUTH CEYEHUS MHOTOTPAHHUKOB U TEJI BPALICHUS: CEUEHUs LUIUHIIpA
(mapajuiesbHO M NEPIEHIMKYJISIPHO OCH), CEUEHHS KOHYcCa (MapaJiebHbIe
OCHOBAHMIO ¥ IIPOXOJSAIIME YEPE3 BEPILINHY), CEUEHUS 11apa;

e HCIOJB30BAaTh METOJbI IOCTPOEHUS CEYEHHMI: METOJ CJIEI0OB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN TIIOCKOCTH;
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e JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

e TMPUMEHATH TeOMETpUYeCcKue (PaKThl AJisi pEHIeHUs CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIArarolINX HECKOJbKO IIAaroB pELICHUs, €CJIM YCIIOBUS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOM (hopMme;

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 IMPUMEHATH  MOJYYECHHbIC 3HAHUA Ha  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATH PEAJbHBIE CUTYAllMU, IPUMEHSITh U3yUYECHHbIC
IOHATHS, TEOPEMBI, CBOMCTBA B MPOLECCE IIOWCKA  PEIICHUS
MaTeMaTH4eCcKu  CPOPMYJIUPOBAHHOMW  MPOOJIEMBbI,  MOJCIUPOBATH
pealibHbIE CUTYyallud Ha SI3bIKE T€OMETPUU, UCCIENOBATh MOCTPOECHHBIC
MOJIEJIM C MCIIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHA 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 (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
n/n NMporpamMmsblI Bcero Kontpoanueie | Mpakruteckue o0pa3oBaTtejibHbIE
padoThI padoThI pecypen
1 BBenenue B ctepeoMeTpuio 25 1
5 B3anmMHoe pacrionoxeHue npsMbIxX B 6
IPOCTPAHCTBE
3 [TapannensHOCTh NPSAMBIX U IUNIOCKOCTEN B 3 1
IIPOCTPAHCTBE
4 HepneHz[mfyﬂﬂpHocn, HPSMBIX U 93 1
IUIOCKOCTEH B IPOCTPAHCTBE
) VYTibl ¥ paccTosTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBToPeHHe, 0000111eHNE U CUCTEMATU3ALMS 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM undpoBbIe
Ne i/ P Konrpoasnsie | IlpakTnyeckue (1upp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHue, 06001IEHIE U 15 1
cUCTEMaTH3aIns 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tema BpameHus 24
5 [Tmomam moBEPXHOCTH U 00BEMBI 9 1
KPYTJIBIX TeJT
6 JIBmxeHust 5 0
7 [ToBTOpEHME, o6o6meH%e u 17 1
CUCTEMAaTH3aIHs 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
KosaunyectBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrpoasnsie | IlpakTnyeckue
n/n Bcero U3yueHusi | oOpa3oBaTesibHbIE
padoTbI padoThI
pecypcsl
1 IToBTopenue: Teopema Iludaropa na 1
IIJIOCKOCTH
5 [loBTOpEHME: TPUTOHOMETPUS 1
MPSIMOYT OJIBHOT O TPEYT OJIbHUKA
[ToBTOpenue mianumerpun: Teopema o
3 MIPOMOPITMOHATFHBIX oTpe3kax. [Togooue 1

TPEYT'OJIbHUKOB

[ToBTOpenue mnanumerpuu: Teopema
Menenas. PacdeTsl B ceueHHIX Ha
BBIHOCHBIX uepTexax. Mctopust pa3Butus
MJITAHUMETPUU U CTEPEOMETPUHI

[ToHsATHS cTepeoMeTpHUM: TOUKA, IPSIMas,
TUIOCKOCTB, MMPOCTPAaHCTBO. OCHOBHEBIC

5 MpaBHJIa N300paKEHHSI HA PUCYHKE 1
TUIOCKOCTH, NMapajlICIbHBIX MPSIMBIX
(OTpe3KOoB), cepeIMHBI OTPE3Ka

OcHoBHbIE MpaBuiia U300paKeHUs Ha
6 PHUCYHKE TIIIOCKOCTH, IMapaJIICIIbHBIX 1
MpsIMBIX (OTPE3KOB), CEPEIMHBI OTpE3Ka

IlonsTus: IepeCCKaromurecs mI0CKoCTHu,

nepeceKkarommecs npsAamasa U nNJI0CKOCTb,
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MOJIYIIPOCTPAHCTBO

[TonsiTUA: nepecekaronmecs mIOCKOCTH,
nepeceKarommecs mpsiMast v MiI0CKOCTh; 1
MOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300paxeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD, 1
HECYIIECTBYIOIUX 00bEKTOB

10

MHororpaHHUKH, U300paX eHHE
MPOCTEUIITNX TIPOCTPAHCTBEHHBIX PUTYD, 1
HECYIIECTBYIOIUX 00bEKTOB

11

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBUS U3 HUX

12

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEIICTBHS U3 HUX

13

Crioco0blI 3aaHus IPSIMBIX U TJIOCKOCTEH B
npoctpancTBe. O003HAYEHUS IPSMBIX U 1
IJTIOCKOCTEN

14

N3o0pakeHne ceueHnit mupaMuibl,
KOTOpBIE TPOXOIAT uepe3 e€ peodpa.

15

N300pakeHne ceueHuil Kyoa, KOTOphIe
HPOXOJAT uepe3 ero péopa.

16

N300pakeHre ceueHuil MPU3MBbI, KOTOPBIC
poxX oAt uepes e€ peopa.

17

N3o0pakeHre ceueHni mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 X

pEbpa. N300pakeHue nepecevdeHus 1
MOJYYCHHBIX TUIOCKOCTEH. PackpammBanue

IMOCTPOCHHBIX ceueHni Pa3sHbIMU LBETaAMU
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18

Meron cnefoB i1l TOCTPOEHUS CEYEHU M 1

19

Meron cnefoB sl HOCTPOEHUS CEYEHU M.
CaoiicTBa nepecedeHud MPSIMbIX U 1
IIJIOCKOCTEN

20

Merton ciiefioB sl IIOCTPOCHUS CEUCHHIA.
CBolicTBa nepeceyeHnii MpsIMbIX U 1
IIJIOCKOCTEH

21

ITocTpoenue cedyeHU B MUpaMULIE 110 TPEM
TOYKaM Ha pEopax.

22

[TocTpoenune ceyeHut B kyoe 1o Tpém
TOYKaM Ha pEopax.

23

[TocTpoenue ceyenuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3allUCh 111ar0B
MTOCTPOCHUS

24

[TocTpoenue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEpPTEXKEH U 3aMKCh 111aroB
IIOCTPOEHUS

25

KonTtponbnas padora Nel "Akcruombl
crepeomerpun. Ceuenus"

26

B3anMHOe pacnonoxeHue npsiMbIX B
npocTtpaHcTBe. [lapannensHble npsiMble B
npoctpaHcTBe. Teopema o CylecTBOBaHUH
MIPSIMOM, MMapauIeIbHON JAaHHOMU.

27

Jlemma o mepecedyeHnun napauieabHbIX
HpsIMBIX II0CKOCTRIO. [TapamiensHOCTh 1

Tpex npsiMbIX. Teopema o Tpex
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apaJuICJIbHBIX MIPAMBIX

28

CKpCIJ_[I/IBaIOH_II/ICCH MpsIMBbIC. TeopeMa 0

CKpCIIMNBAOIIUXCS ITPAMBIX

29

[TapannensHOe MPOSKTUPOBAHHUE.

OCHOBHBIE CBOMCTBA MapAJIJICIIBHOTO

npoekTupoBanus. M3o0paxenue

¢buryp B napasuieabHOI NpoeKIuu

pa3HbIX

30

enTpanpHas npoekuus. YToiu ¢

COHAIPABJIEHHBIMU CTOPOHAMH. YTOJI 1

MEXAY IIPAMBIMU

31

3aayn Ha J10Ka3aTeIbCTBO U
HCCIIEN0BaHUE, CBSA3AaHHBIE C

PaACIIOJIOKCHUEM IIPAMBIX B IIPOCTPAHCTBEC

32

Ilonstus: apayiCJIbHOCTD IIPAM

IIJIOCKOCTH B IIPOCTpaHcTBE. [Ipu3Hak
MapaJUIEIIbHOCTH NPSMOM U IIJIOCKOCTH. 1
CaolicTBa napajuIeNbHOCTH NPSIMOH U

IIJIOCKOCTH

OU U

33

FCOMeTpI/ILIeCKI/IC 3aa4Y1 Ha BBIYMCIICHUC U

J0Ka3aTcIbCTBO, CBA3aHHBIC C

MapaJuICJIbHOCTBIO IPAMBIX U ILIOCKOCTEH B

MIPOCTPAHCTBE

34

[TocTpoenue cedeHus, IPOXOIAIIEro Yyepes

JAHHYIO IPSIMYIO Ha YEPTEXKE U
[apaJuIeIbHOr O APYTr O IIPSIMOM.
OTHOLIEHUH

Pacuér

35

HapaJ'IJ'IeJ'IBHaH IPpOCKI M, IPUMCHCHUC IJIA

MOCTPOEHUS CEUeHU KyOa 1
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apajiiejenumIicaa. CBoiicTBa
napajjiClICIIuIcaa u Mmpru3Mabl

36

[Tapannensubie maockocTH. [Ipuznak
MapajuIeIbHOCTH IBYX IJIOCKOCTEN

37

Teopema 0 mapayIeIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOHSIH.IGfI
yepes3 TOUKY, He MPUHAIICKALLYIO TaHHOU
IJIOCKOCTH U CJIIEACTBUS U3 HEE

38

CBoiicTBa mapaylieabHbIX MIOCKOCTEN: O
[apaJuIeIbHOCTH IIPSAMBIX IIEpECEUECHUs IIpU
MEPECEUCHHH JIBYX NapaJlIeIbHBIX
TJIOCKOCTEN TPEThEil

39

CBoiicTBa MapauIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapauiebHBIX MPSIMBIX,
3aKTIOYEHHBIX MEXIY MapajlieIbHbIMU 1
IJIOCKOCTSIMH; O TIEPECEUSHUHU MIPSIMOU C
JTBYMSI TTApAJJIEIbHBIMU TTIOCKOCTSIMU

40

Kontponbnas padora Ne2
"ITapanienbHOCTb MPSAMBIX U MJIOCKOCTEN B 1 1
pocTpaHcTBe"

41

CaoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napasuienenunesna. Beraucnenne mmH
OTpPE3KOB B KyOe M MPsIMOYT'OJIbHOM
napaiesnenumee

42

[lepnienqukynsipHble TPsIMbIE B
npoctpaHcTBe. [lapannensHble npsmele, 1
MEPIEHIUKYIIPHBIE K MJIOCKOCTH

43

[lepneH IMKyYISIPHOCTE IPSAMOM U 1
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IIJIOCKOCTH. HpI/I3HaK NECPpHUCHAUKYIIAPHOCTU

NPSAMON U TIIOCKOCTH

44

[leprieHAMKYASIPHOCTH IPAMOU U
mockoctd. [Ipu3HaK nmepneHuKyISpHOCTH 1

IIPSIMOM U INIOCKOCTH

45

Teopema 0 CylIeCTBOBAaHUH U
€AMHCTBEHHOCTH NPSIMOU, TPOXOASAIIEH
Yyepe3 TOUKY IPOCTPaHCTBA U
MEePHEHANKYIIIPHOHN K MJIOCKOCTH

46

[ImockocTH U nepIeHINKYISIPHBIE UM
IIPsIMBIE B MHOI'OT'paHHUKAX

47

Ilepnennukynsap u HakioHHas. [locTpoenue
NEepPIEHANKYIAPA U3 TOYKU HA IPSIMYIO

48

[Tepnennukynsap u HakinonHas. [loctpoenue
MEePIEHIUKYIISIPA U3 TOYKHA HA MPSAMYIO

49

Teopema o Tpéx nepreHnKysIpax 1

50

Vron MECXKIY CKPEIUBAOIIUMHACA

IMpsAMBIMHA

51

[Tonck nepneHuKyISIPHBIX NPSIMBIX C
IIOMOILBIO NEPIIEHINUKYJIISIPHBIX IIJIOCKOCTEN

52

OpToroHanbHO€E NPOEKTUPOBAHUE 1

53

ITocTpoenue ceuennii Kyoa, IpU3MBl,
MIPaBUJIBHON MUPaMUBI C IIOMOIIBIO 1
OPTOrOHAJILHOM NMPOEKLUU

54

[TocTpoenune ceueHuit Kyoa, MPU3MBI,
MPaBUIILHON MTUPAMUJIBI C TTOMOIIBIO 1
OpPTOr OHAJILHOW IPOEKLIUU

55

OO6partnas Teopema o TpEX

1

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO

MYHULUNAJIbHOE OI-.:»’LI.IEOBPABOBATEHI:HOE ABTOHOMHOE .
YYPEXXAEHUE "JIMLIEU N2 1 I'. HOBOTPOULIKA OPEHBYPICKOM
OBJIACTM", Tapckux HaTtanbst AnekcaHaposHa, AVPEKTOP

24.10.24 10:16 (MSK)

Ceptudukat 6742DA0772D01C52D236D36F5B6EAADD




NEpNCHAUKYIIApax

56

CI/IMMCTpI/I}I B IIPOCTPAHCTBC OTHOCUTCIIEHO
miockocTu. ITimockocT CI/IMMeTpI/Iﬁ B 1

MHOT'OI'paHHUKaxX

57

HpaBI/I.]'H)HBIC MHOT'OI'pPaHHUKHA

58

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
paCCTOSIHI/If/'I OT TOYKHU A0 IINIOCKOCTH

59

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PAacCTOSIHUM OT TOYKH [0 IIJIOCKOCTH

60

CriocoObI OMYCTUTh EPIEHINKYISAPHI:
CUMMETpPHUS, CIABUI TOUYKH I10 apaAJUIEIbHON 1

IPSIMOM

61

CnaBur 1o HenapauieJIbHOU MPSIMOH,

U3MEHEHUE PACCTOSHUN

62

Kontponbhas padora Ne3
"IlepneHIMKYISPHOCTD MPSIMBIX
IJTIOCKOCTEH B IPOCTPAHCTBE"

u 1 1

63

HOBTOpeHI/IeZ yYroja Mexay npsAMbIMHU Ha

IIJIOCKOCTH, TPUTOHOMETPHS B

IIPOM3BOJIBHOM TPEYrONbHUKE, TEOpEMa

KOCHHYCOB

64

IToBTOpEHUE: Yroma Mex Iy
CKPEILLMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘IeCKI/Ie METOJbI BEIYMCICHUSA
yriia MCKAYy MpsIMBIMHA B MHOTI'OI'pPaAHHUKAX

66

JIByrpanHbIil yron. CBONHCTBO JIMHEHHBIX

YIJIOB IBYTPaHHOTO yria
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67

[lepnengukynsipuble mockoctu. CBoiCTBa
B3aMMHO NEePIEeHANKYISIPHBIX MTOCKOCTEN

68

IIpu3Hak nepneHuKyJIIpHOCTH
IIJIOCKOCTEW; TeOpeMa O MPSAMOMN
[IEPECEUYCHHUS IBYX IIIIOCKOCTEU
NIEPIEHIUKYIISPHBIX TPETHEHN MIOCKOCTU

69

[IpsiMoyronbHBIN Napaienenunesn; Kyo;
M3MEpEHUs], CBOMCTBA MPSIMOYTOJIbHOTO 1
napajJesenumnesa

70

Teopema 0 nuaroHay NPSAMOYTOJIBHOTO
napajuleJenunesia u cieacTBUe U3 Heé

71

CTepeOMeTpI/ILICCKI/IC " NPUKIIaIHBIC
3a4a4u, CBA3aHHBIC CO B3aMMHBIM 1
PACIOJIOKCHUEM NIPAMBIX U ITJIOCKOCTHU

72

[ToBTOpEHME: CKPEMMBAIOIINECS MIPSMBIE,
napajuieiabHble IJIOCKOCTH B CTaHAAPTHBIX 1
MHOTOTpaHHHKaX

73

[Tapa mapanienbHbIX TUIOCKOCTEN Ha
CKPELLUBAOLINXCS IPSMBIX, PACCTOSHUE
MEXIY CKPEIIMBAIOIIMMUCS MIPSIMBIMU B
MIPOCTBIX CUTYAIIHSIX

74

PaccrosiHuE OT TOUKHU J0 IINIOCKOCTH,
pacCcTodHuEC OT HpﬂMOﬁ J0 IINIOCKOCTH

75

Brrunciienue pacCTostHuNA MEXIY
CKPEIIMBAIOIIHUMHUCS NPSIMBIMA C TOMOILBIO 1
MEPIEHIUKYIIIPHOHN IIIOCKOCTH

76

TpéxrpaHHblil yroyi, HepaBeHCTBa s

TpexrpaHHbIX yrino. Teopema Iludaropa,
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TEOpEMbl KOCUHYCOB U CUHYCOB ISl
TPEXTPAHHOTO YIJja

77 DneMeHTHI cpepruIecKoil FTeOMETPHH: 1
reoie3n4ecKre JMHUHN Ha 3emiie

78 Kontponbnas padora Ne4 "Vrisl u 1
paccrosiHus"

79 Cucremarusanus 3HaHuil "MHoOrorpaHHuK 1
U €ro 3JIeMEHTHI"

80 [Tpusma. [Ipsmast u HaKITOHHAS TPU3MBI. 1
[IpaBunbHast npuszmMa

81 [Ipsimoit mapasuienenunea, IpsIMOYrOJIbHBIHN 1
napajuienenunesn, Kyo

82 [Tupamuna. Bunsl nupamua. [IpaBunsHast 1
nupamuia

83 [Tupamupa. Bunel nupamua. [IpaBunbsHast 1
nupamMuia
Brinykibsie MHOrorpanHuku. Teopema

84 Diinepa. [IpaBuibHBIC U TOTYIPABUIBHBIC 1
MHOTOTPaHHUKH

85 Kontponbhas pabora No5 1
"MHororpaHHukun"

86 [TonsiTve BeKTOpa Ha TJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEeKTOpOB 1

88 Pa3zHoCTh BEKTOpPOB 1

89 [TpaBuiio mapamenenumena 1

90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1
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o1 Pasnoxxenue BekTopa mo 6a3HC}V/ TpEX 1
BEKTOPOB, HE JISKAIIUX B OHOM IIIOCKOCTH
92 CkamsipHOE TTPOU3BEICHUE 1
03 Brruunciienue yrita Mex 1y BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
97 IIpocreiine 3aa4n ¢ BEKTOpaMu 1
98 O060061eHre 1 cucreMaTH3aIus 3HaHu | 1
99 O06o0061menre u cucreMaTH3aus 3HaHu| 1
100 O06o00m1eHre 1 cucTeMaTH3alus 3HaHU | 1
101 Wrorosast KOHTpoJIbHAs paboTa 1 1
102 O0o01eHre 1 cucTeMaTH3aIus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
IMPOT'PAMME
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Nen/m | Tema ypoka Kontpoabubie | IlpakTnueckue Aara unpposrre
Bcero U3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI pecypebi

1 Koopaunatel BekTOpa Ha MIIOCKOCTH U B 1

MIPOCTPAHCTBE
2 IIpocrelimme 3a1a4m B KOOPAUHATAX 1
3 VYpaBHeHUEe NPSIMOiA, MPOXOISIICH yepe3 1

JIB€ TOUKHU
4 YpaBHEHHE MIIOCKOCTH, HOPMAJIb, 1

YpaBHEHUE IUIOCKOCTH B OTpe3Kax
5 CkansipHO€ TPOU3BEICHUE BEKTOPOB 1
6 Brruncnenue yria Mexx1y BEKTOpaMH B 1

IIPOCTPaHCTBE
7 Brruucnenue yriia Mex1y NpsiMbIMU B 1

MIPOCTPAHCTBE
8 Brruucnenue yria Mexay npsmMou u 1

IIJIOCKOCTBIO
9 AHanuTudeckue MeToAbl pacuéra yria 1

MEXAy MPSMBIMU B MHOTOI'PAaHHUKAX
10 BekropHoe npoun3BeneHne 1
11 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

IPOrpaMMHUpPOBaHUE
12 dopMyiia pacCTOSIHUA OT TOYKHU 10 1

MJIOCKOCTH B KOOpAMHATaX
13 HaxoxxeHue pacCcTOsIHUM OT TOUKH 10 1

OOKYMEHT MOAMNNCAH SNEKTPOHHOWM NMOAMUCHIO
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TJIOCKOCTH B KyOe

14

Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH OO0
IIJIOCKOCTH B HpaBHHBHOﬁ ImupamMuic

15

Kontponbnas padora Nel
"Ananutuyeckas reomeTpus”

16

Ceuenus MHOT'OI'PAaHHUKOB: CTAaHJAPTHBIC
MHOT'OI'PaHHUKHN

17

CeueHust MHOIOIPaHHUKOB: METO/I CJIEJIOB 1

18

CedeHust MHOTOTPAaHHUKOB: CTaH/IapTHBIE
MIJIOCKOCTH, MEPECEUCHUS MPSIMBIX U 1
IJIOCKOCTEH

19

HapamleanHe OpAMBIC U TINIOCKOCTH
napaijaCIbHbIC CCUCHUS

20

[TapannenpHble psMbIE U TUIOCKOCTH
pacy€T OTHOLIEHUI

21

[TapannenbHbIE TPSMBIE U TNTIOCKOCTH::
YIJIBI MEKTY CKPEILIMBAOIIUMHUCS 1
MPSAMBIMU

22

[lepnenauKynsipHbIE IPSIMbIE U
IIJIOCKOCTH: CTaHIAPTHBIE MAPbI
MEePHEHANKYIISIPHBIX IJTOCKOCTEN 1
MPSIMBIX, CHMMETPUU MHOI OI'PAaHHUKOB

23

IlepnieHIuKyNIsApHBIE IPSIMBIE U
IUIOCKOCTH: TEOpEMa O TPEX 1
HEpIEeHIUKYIIApax

24

IlepneHUKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JJIVH B 1
MHOI'OIPaHHMKaX
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25

[ToBTOpEHwUeE: MIoIIaaHn
MHOTOYT OJIbHUKOB, (DOPMYJIBI JIJIsI 1
TUTIOMIA IeH, COOOpaKeHUS TTOI00HST

26

IToBTOpEHME: MIIOIaAH
MHOT'OYT'OJIbHUKOB, ()OPMYJIbI JUIsI 1
TIomaaAeH, COOOpaXkeHUsI MOA00us

27

IToBTOpEHME: Momaau
MHOT'OYT OJIbHUKOB, (POPMYJIBI 1151 1
TUIOMIa IeH, COOOpakeHUS TO100UST

28

[Inomanyu ce4eHnii MHOrOTPaHHUKOB:
IUIOIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha 1
YacTH, COOOpaKEHUS MOA00HS

29

[Tnommamm ceyeHnii MHONOTPAHHHUKOB:
TJIOIIA/IM TOBEPXHOCTEM, pa3pe3aHus Ha 1
94acTH, COOOpaKeHUsI TOT00HS

30

Konrtponbnas padora Ne2 "[loBropenue:
MHOTOTPaHHHKH, CEYCHUS 1 1
MHOTOI'PaHHUKOB"

31

O06BEM Tena. O6beM NPSIMOYTOIILHOTO
napaienenunena

32

3amaun 00 ynBoeHUH Ky0a, 0 KBapaType
Ky0a; O TPUCEKIINH yIiia

33

CrepeomeTpuuecKue 3aJa4u, CBSI3aHHBIE C
00BEMOM MIPSIMOYT OJIBHOTO 1
napaJulenenuresa

34

[TpuknamHbie 3a1a49M, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMA MPSIMOYTOJIBLHOTO 1

napajicjIiclimIcaa
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35 O6BEM npsMOit TPU3MBI 1
36 CrepeoMeTpuyecKre 3aa4u, CBSI3aHHBIC C 1
BBIUHCIICHHEM 00BEMOB MPSMOM PU3MBI
37 [Tpuknanueie 3aa4u, CBA3aHHBIE C 1
00BEMOM MIPSIMON TPU3MBI
Brruncnenne 06bEMOB Tel C TOMOILBIO

38 ornpeaenéHHoro narerpana. Oobpém 1
HAKJIOHHOM MPU3MBI
Brruncnenne 06bEMOB Tell C TOMOIIBIO

39 onpenenéHHoro uHTErpana. Ooném 1
MU PAMHTBI

40 dopmyna 06béMa nupaMuel. OTHOLIEHHE 1
00bEMOB MUPaMHU/I ¢ OOIIKUM YIIIOM

41 ®opmyna o6béma nupamusl. OTHOLICHHE 1
00BHEMOB MUPAMUJ C OOIIUM YTIIOM

42 CrepeoMeTpuyecKre 3a1a4u, CBSI3aHHBIC C 1
00bEMaMH HAKJIIOHHOW TTPU3MBI

43 CrepeoMeTpuyecKre 3aJauu, CBSI3aHHBIE C 1
00bEMaMH MUpPaMUIbI
[Tpuknagaeie 3amaun o Teme "OO0BEMBI

44 Ten'", CBA3aHHBIE C 00HEMOM HAKIOHHOMN 1
MIPU3MBI

45 [Tpuknanueie 3agaun 1o Teme "O0bEMBI 1
Ten", cBsI3aHHBIE ¢ 00BEMOM MTUPAMHU/IBI

46 [Tpumenenue 06bEMOB. Beruucnenue 1
pPacCTOSHUS JI0 TUIOCKOCTH

47 KonTtponbsnas padora Ne3 "O0nEm 1 1
MHOTrOrpaHHMKa"
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[{unuHapuYecKas MOBEPXHOCTb,

48 00pa3yroIIHe TUITHHIPHICCKOMN 1
MTOBEPXHOCTH

49 [unuaap. [Ipsamon KpyroBoi HUIMHAP. 1
[Tnommaae TOBEpXHOCTH IIJIUHIPA

50 Konudeckast moBepXHOCTh, 00pa3yromue 1
KOHMYECKOH oBepXHOCTH. Konyc

51 CeueHue KOHyca MII0CKOCTBIO, 1
napajieIbHON TUIOCKOCTH OCHOBAHHSI

59 Yceu€Hnsii konyc. M3o0pakeHue 1
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomanas 60KOBOM MOBEPXHOCTH U 1
IIOJIHOM IIOBEPXHOCTH KOHYCA

54 [Tnommans 60KOBOM TOBEPXHOCTH H 1
TIOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpuyecKkue 3aauu Ha

55 JI0Ka3aTeIbCTBO U BEIYUCIICHHE, 1
MTOCTPOCHUEM CCUCHUH ITMIIMHIIPA, KOHYCa
CrepeomeTpuueckue 3a1a4u Ha

56 JI0Ka3aTeJIbCTBO M BEIYUCIICHUE, 1
MOCTPOCHUEM CEYCHHH IIMIIMHAPA, KOHYCa

57 [TpuknaaHbie 3a1a4M, CBI3aHHBIC C 1
IIATHHIPOM

58 [TpuknaaHbie 3a1a4M, CBSI3aHHBIC C 1
[THHIPOM

59 Cdepa u map 1

50 [Tepeceuenne cdepbl u mapa ¢ 1
TI0cKOCThI0. Kacanwe mapa u cdepbl
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IUIOCKOCTBI0. By u n3obpaxenue mapa

61

[Tepeceuenue cdepsl u mapa ¢
iockocTrio. Kacanue mapa u cdepsl 1
IUIOCKOCTRI0. By 1 m3o00paskeHne mapa

62

VYpasuenne cheprl. [Lnomans chepst u e€
yacTen

63

Cummetpus cdepsl 1 mapa 1

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeNbCTBO U BHIYHCIICHUE,
CBsI3aHHBIC CO chepoii U mapom,
MMOCTPOCHUEM MX CEYCHH MIIOCKOCTHIO

65

CrepeomeTpuuecKue 3aa4 Ha
JOKa3aTCJIbCTBO U BBHIYHUCIICHUC,
CBsI3aHHBIC CO chepol U mapom,
MTOCTPOCHUEM MX CEYCHHH IIIOCKOCTHIO

66

IIpuknagHeie 3a1a4n, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpCHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTHU, CTaHIapTHBIE 1
nmogoous

68

Paznuunsbie KOM6I/IH8.I_II/II/I TCJI BpallCHUA U
MHOT'OI'PaHHUKOB

69

3amauu o Teme "Tena u mMoBepXHOCTH
BpaieHus"

70

3anauu o reme "Tena u MoBepxXHOCTU
BpaieHus"

71

Kontponbnas padora Ned "Tena u
MOBEPXHOCTH BpalieHus"
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72

O6bém nununapa. Teopema 06 00bEMe
HPSIMOT0 LMJINHIIPA

73

Brruucnenre 00bEMOB TeJ ¢ TOMOIIBIO
onpenenéHHoro uHTerpaina. Ooném
KOHYCa

74

ITnomaau GOKOBOI U MOJTHON
MOBEPXHOCTH KOHYCa

75

CrepeomeTpruyeckue 3aJauu, CBSI3aHHBIE C
BBIYMCIICHHEM 00BhEMOB IMIIMH/IPA,
KOHyca

76

[Ipuknagaeie 3agaun 1o reme "OOBEMBI U
MJIOLIAAN TOBEpPXHOCTEHN Ten"

77

O0BEM 11apa v mapoBOro CEKTopa.
Teopema 00 00bEme mapa. [Tnomans
cheprl. CTepeoMeTprIecKue 3a/1a4H,
CBSI3aHHBIC C BEIYMCIICHUEM 00hEMOB
1rapa, IapoBOro CErMeHTa 1 MapoBOro
CeKTopa

78

[Tpuknagaeie 3apaun o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM L1apa U
iomaaso chepbl. COOTHOMICHUS MEXTY
TJIOMIASIMU TTIOBEPXHOCTEH U 00BEMaMH
MMOIOOHBIX TEI

79

[TomoOHBIE TE€Na B TPOCTPAHCTBE.
H3menenue o0bEMa mpu mog00uu.
CrepeoMeTpuyecKue 3aJauu, CBSI3aHHBIE C
BBIYMCIICHHEM 00BEMOB TEIl U TIIOMIA e
[IOBEPXHOCTEN
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80

Kontponbnas padora Ne5 "Tlnomaau
MTOBEPXHOCTU U 00BEMBI KPYTJIBIX TN

81

JBrxenus npoctpancTBa. OToOpakeHus.
JBmxenus u paBeHCTBO puryp. O6mme 1
CBOICTBA JBUKCHUI

82

Buapl nBrkeHUI: apaieabHbINA
IIEPEHOC, NEHTPAJIbHAsI CHMMETPHS,
3epKajbHasi CAMMETPHS], TOBOPOT BOKPYT
IPSAMOM

83

[TpeobpazoBanus mogodus. [Ipsimas u
cdepa Ditepa

84

FCOMCTpI/I‘IGCKI/IG 3a/la4y Ha IPUMCHCHUC
JBHMXXCHUA

85

O6o0maromiee moBTopeHue 11 moHaTuii u
MeTOo/10B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aIMsI 3HAHUI: 1
"B3anmMHOe pacroiokeHne MPSMBbIX U
IJIOCKOCTEW B TPOCTPAHCTBE"

86

O6o06maromiee moBTopenue 11 mouaTuii u
MeTOoJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATH3allMsl 3HAaHUI: 1
"B3zanmMHOE pacnosioKeHue IpsIMbIX 1
MJIOCKOCTEH B MpocTpaHcTre"

87

O6o6matomee nosropenue 11 nousaruit u
MeTo/10B Kypca reomerpun 10-11

KJIACCOB, CUCTEMAaTH3alMsl 3HaHUI: 1
"BeKTopbl 1 KOOPANHATHI B

npocTpaHcTse"
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88

O6o6maromiee nopropeHue 11 noHaTuit u
MeTO/10B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHWI: 1
"BeKTOopbl 1 KOOPANHATHI B
MpOCTpaHCTBE"

89

O6o06maromee moBTopeHue 11 nmoHaTHii u
MeTO/10B Kypca reomerpuu 10-11
KJIACCOB, CUCTEeMAaTH3aIMs 3HaHUH
"[1momaas MOBEpXHOCTH MPU3MBI"

90

O6o6maroriee nopropeHue 11 noHaTuit u
MeTOo/10B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIMsI 3HAHUI:
"O6beM mpu3mMb"

91

O6o6maromee nopropenue 11 nmouaruit u
MeTO/10B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aIHsI 3HAHWI:
"TInomaam noOBEpXHOCTH TUpaMuab"

92

O6o6maromee nopropenue 11 noHaTuit u
MeTO/I0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aIsI 3HAHWIA:
"O6BEM nupaMuas"

93

O6o6maromee nopropenue 11 nmouaTuit u
MeTOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aLUs 1
3HaHui: "Tlnomaas NoBEpXHOCTH
uuiauHapa"

94

O6o6maroriee nopropenue 11 noHaTuit u
MeTOo/10B Kypca reomerpuu 10-11 1
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:
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"O6béM uuHIpa"

95

O6o6maromiee nopropeHue 11 noHaTuit u
MeTOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aIHsI 3HAHWIA:
"ITnomaap mnoBEpXHOCTH KOHYyca"

96

Ob6o6maromee nopropeHue 11 nmoHaTuit u
MeTO/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIsl 3HAHUM:
"O0béM KoHyca"

97

Pemrenne 3amau "B3aumuoe
pacronoKeHue mapa 1 MHOTOTPaHHUKOB"

98

Pemrenne 3amau "B3aumuoe
pacnoyioKeHHe 11apa 1 MHOTOTpaHHUKOB"

99

Pemrenne 3amau "B3aumuoe
pacronoxeHue Teji BpaueHus"

100

Pemenne 3amag "B3anMHaoe
pacronoxeHue Te BpaeHus"

101

Wrorosast KOHTpoJIbHAs paboTa

102

Hcropus pa3BUTHS CTEPEOMETPUN KAK
HayKU U €€ poiib B PA3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10

102

[NPOI'PAMME
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