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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBasieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHErO
oOuiero o0pa3zoBaHusl, TaKk Kak 00ECIeYMBaET BO3MOKHOCTh U3YUECHUS TUCUUILIINH
€CTECTBEHHO-HAYYHOM HAIpPaBIEHHOCTH U MPEAMETOB T'YMAHUTAPHOIO IMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIeHHE,  (OpMHpyeMOe  MpU  U3YYEHUH
00y4YarOIIMMHCS TOHATHUIHBIX OCHOB I€OMETPUHU, NIPHU JI0KA3aTEIIbCTBE TEOPEM H
NOCTPOEHUM LEMOYKH JIOTUYECKUX YTBEPKIACHUN MPU PELIEHUU I€OMETPUUYECKHUX
3a7ay, YMEHHE BBIJIBUTaTb M ONPOBEPraTb TIUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl MPU PELICHHH 33/1a4 €CTECTBEHHO-HAYYHOI'O I[MKJIA, B YaCTHOCTH
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
uHpopMaTHKa»  depe3  oOecriedeHHe  BO3MOXKHOCTH  MPHOOpETeHUs |
UCTIOJIb30BaHUsI OoJjiee TIIyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu@UIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPo¢heCcCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopureTHpIMH 3a7ayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
PacCIIUPSIOUIMMH U YCUITUBAIOLIUMH KypC 0a30BOr0 YPOBHS, SIBISIFOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MHUPOBOM KYJIbTYpPbI U
(opMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U FEOMETPHUH C OKPYKAIOIIMM MUPOM;

(¢opMupoBaHUE MPEJCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MaTeMaTUYECKUX MOJIENAX, MO3BOJSIOIIMX ONUCHIBATH M H3y4YaTh
pa3HbI€ SBJICHUS OKPYKAKOLIEr0 MUPA, 3HAHUE MOHATHITHOTO almapara o pa3ieiy
«CtepeoMeTpus» y4eOHOTO Kypca reOMETPHUH;

dbopMupoBaHME  YMEHHMS  BJIaJIeTh ~ OCHOBHBIMM  TOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (PUTypax W UX OCHOBHBIMU CBOWCTBAMH, 3HAHUE 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
MUpPE MHOTOIPaHHUKM M Teja BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPUYECKHUE
MOJIEIIH;

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

dbopMupoBaHUE yMEHHS BIaJE€Th METOAaMH J0Ka3aTeNIbCTB M aJTOPUTMOB
pelIeHusl, YMEHHUSI WX MPUMEHSATh, MPOBOJMUTH JOKA3aTEIbHBIE PACCYXKACHHS B
XO/JI€ PEILICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIEpKaHUEM,

dbopmupoBaHue MPE/ICTABICHUS. O HEOOXOIUM OKa3aTeNbCTR— HpHU
[OOKYMEHT NOANWUCAH SNEKTPOHHOM NOANMUCHIO

MYHULUUNAJNIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE y‘-le)KAEHVIE CepTucmkat FDS8E6A387D6A81BC17F132143562939F
"CPE[AHSASA LUKOJIA N21" I.KOTEJ/IbHUKOBO BOJIFTOrPAZ1ICKON OBJIACTHU, [evicteyeT ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CTaHucnaBoBHa, vpekTop




000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPKJICHUH U POJIM aKCHOMATHKHU B MTPOBEICHUU
JeTYKTUBHBIX PACCYKICHU;

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

(opMupoBaHue (QYHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHHUSl PAclO3HaBaTh IMPOSBIECHUS T€OMETPUUYECKUX IMOHATHH, OOBEKTOB WU
3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX CUTyalMsIX U MPU U3YYEHUM IPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM W  3aKOHOMEpPHOCTEH,
MOJICJIUPOBAHMSI PEATBHBIX CHUTYyallMi, HMCCIEJOBAHMSI MOCTPOECHHBIX MOJEIIEH,
MHTEPIIPETALUU IOJYyYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «knaccax sBistoTcsi:  «lIpsiMble W IMIOCKOCTM B MPOCTPAHCTBEY,
«MHororpannukn», «Tena BpameHus», «BekToppl M KOOpIMHATHl B
IPOCTPAHCTBEY, «JIBUKEHUSI B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HNOHATUSMUY», PENEBAHTHBIMM I'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOyYEHHs B
10-11 kiaccax, OTHOCHTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4e€OHOro Kypca, a
dopMUpoBaHUE  JIOTMUECKMX YMEHHMH  pacrpeaenserca He TOJbKO 110
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 rofaMm oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHoi padboueit
OpPOrpaMMbl, paclpeleN€HHbIM IO ToAaM OO0Yy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4yTOObI KO BCEM OCHOBHBIM, IPUHIIUIIMAIBHBIM BOIIPOCAM OOy4YarOIIHecs
oOpaliajiucb  HEOJHOKPATHO. ODTO MO3BOJISIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUUYECKUMU MOHATUAMH M HaBBIKAMU IOCJIEI0BATENBHO U MOCTYNATENbHO, C
cOOJII0/IEHNEM MPUHLMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOMIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00yYalOmUXCsl, paCIIUpss U yriTyOusis
e€, o0pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

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

co3mate ycnmoBus ans  auddepeHunanuu  o0ydeHHUs, TOCTPOCHUs
UHAMBUYaIbHBIX ~ 00pa30oBaTEeNbHBIX MPOrpaMM, OOECHEeUUTh YriayOn€HHOE
U3Y4YECHHE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro npeaMera «MaTtemaTukay;

HNOJrOTOBUTh OOYYAIOIIUXCS K MPOAODKEHUIO H3YYEHHUS MaTEeMaTHKU C
yuétoM BbIOOpa Oynymied npodeccun, obecrieynBasi MPEEMCTBEHHOCTb MEXKIY
oOmuM 1 podecCuoHaTbHBIM 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 pacnosioxkeHHe MpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajuielibHble W CKpelluBaromuecss mnpsmble. [IpU3Haku CKpEeNIMBAIOIIUXCS
npsMbIX. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlieIbHbIE
IpsIMBIE B IPOCTPAHCTBE, MAPAJUIENbHOCTh TPEX NPSIMBIX, MAPAIIIETBHOCTD MPSAMOU
u 1ockoctu. [lapamnensHoe W UEHTpabHOE MPOECKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbIE CBOMCTBa MapajuIeIbHOrO MpoekTupoBanus. W3o0paxkenue
buryp B mapajiesbHOW MPOEKUUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJl
MEXIy NpSAMBIMHA B IpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: MapaJlieIbHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAaHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpajAp, MapajulelieuIie],
MTOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH IMPSMOW M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYIISIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM:  TNPU3HAK  IEPIECHIUKYJISAPHOCTH  JBYX
m1ockocTer. Teopema o TpEX NEePIEeHINKYIIAPaAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY NPSAMOM MU IUIOCKOCTBIO, JABYTPAaHHBIN
yroJj, JUHEWHBIA YroJl IBYTPAaHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yrua. Teopembl KOCMHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpanHuka. [Ipmsma: n-yrompHas
npu3Ma, IpsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBAasi U MOJHAsl MOBEPXHOCTb MPU3MBI.
[Tapayutenenunien, OPSAMOYIOJIBHBIA — NApajuleeNUNe]] HW  €ro  CBOMCTBA.
Kparuaiimne mnyTd Ha TOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema Iludaropa. I[lupamuma: n-yrompHas mnupamuiaa,
npaBuibHas W yceu€HHass mnupamuabl. CpoiicTBa pédbep M OOKOBBIX TpaHeil
IIpaBUIBHONW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKU: IIPABUIIbHAS IIpU3MA 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 MHOTOTPAaHHUKOB: pEOpa, JuaroHajiu, 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 IUIOAAU YCEUEHHON ITUPaMUIBI.

CuMmMmeTprss B HPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHM  MPaBHJIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUSi B IIPaBUJIBHOM MHOTOIPDAHHHUKE: CHUMMETPUS
napajuielienunea, CUMMETPUs IPABUIBHBIX IIPU3M, CHUMMETPHUS IPaBUIBHOMN
UPaMU/IbI.

BekTOpbl 1 KOOPpAUMHATHI B IPOCTPAHCTBE

IloHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA 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. CBOWCTBA YMHOKEHHUSI BEKTOpPA Ha YHCIIO.
[TonsaTue xoMIUTaHapHblE BEKTOpHI. [IpU3HAK KOMIUIAHApDHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenumnena. TeopemMa O Pa3lnoOKEHUHM BEKTOpa IO TpPEM
HEKOMIUIAHapHbIM  BekTopaM. [IpsAmoyrosbHas  cucremMa  KOOpAWHAT B
npoctpancTBe. KoopanHaTtel Bektopa. CBs3b MEXIQy KOOPAMHATAMHM BEKTOpa M
KOOpAMHATAMU TOYEK. YTON Mexay BekTopamu. CKalnspHOE NPOU3BEICHHE
BEKTOPOB.

11 KVIACC

TeJia BpaleHust

[TonATHs: UWIMHAPUYECKAs MOBEPXHOCTb, KOHHYECKash IOBEPXHOCTH,
cepuueckas IMOBEpPXHOCTb, oOOpasymoommue moBepxHocTeil. Tenma BpamieHus:
IJIMHAP, KOHYC, YCeY€HHBI KOHyC, cdepa, map. BszaumHoe pacmonoxeHue
chepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxkeHue Ten
BpallleHNs Ha IUIOCKOCTH. Pa3BépTka nmnmuiapa u konyca. Cummerpust cdepsl U
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Mapajuienenunena v ciaeactsus u3 He€. OO0bEM mnpaAMon H
HAKJIOHHOW TMPU3MBI, WIMHIpPA, MUpaMuIbl 1 KoHyca. OO0BEM Iapa U MapoBOTo
CerMeHTa.

KomOuHaiuu Tenm BpaleHuss U MHOTOrpaHHHKOB. [Ipw3ma, BmmcaHHas B
IWUIMHpP, ONHCaHHAas oOkojlo muiuHapa. Ilepeceuenue cdepbsl u 1mIapa ¢

I0CKOCThIO. Kacanue mapa 1 cdepbl MI10CKOCThIO. [IoHSTHE MHOrorpaHHUKa,
JIOKYMEHT MOZAMUCAH 3MEKTPOHHOW MOANMUCHIO
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OTIMCAHHOTO OKoJIO cdepbl, cdepbl, BNHCAHHONW B MHOTOTPAHHHK HWJIH TEJO
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 UCMOJIb30BAaHUEM CTEPEOMETPUYECKUX METOOB.

[TocTpoenue ceyeHrii MHOTOIPaHHUKOB M T€JI BPALICHUS: CEYEHUS LIWIIMHIpa
(mapayyienbHO M TMEPNEHAUKYJSIPHO OCH), CEYCHHs KOoHyca (mapalijieibHbIe
OCHOBAHUIO U MPOXOAAIIME YEPE3 BEPIIMHY), CEUCHHUS 11apa, METOJIbI MOCTPOCHUS
CEUCHMI: METOJ| CJICJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIIEH MJIOCKOCTH.

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. KoopJIMHATHO-BEKTOPHBIA METOJ MPU PEHICHUH TeOMETPUUYECKHUX
3a7ad4.

JIBUKeHUs B IPOCTPAHCTBE

JIBwxenust mpoctpanctBa. OTtoOpaxeHus. [[BrkeHUss U paBEeHCTBO (uryp.
O6mme cBoiicTBa JBWKEHUN. Buapl JBWXEHUN: TapauiesibHBIM MEepeHoc,
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 TPAXKJAHCKOW MO3ULIMKM 00YUaIOIIEeTroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOIIecTBa,  IPEJACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
mporeayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, ONPOCHI W JIPYroe), YMEHHE
B3aMMOJICCTBOBAaTh C COLUAJIbHBIMU HHCTUTYTAMH B COOTBETCTBUHM C HX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) naTpHMOTHYECKOE BOCITUTAHUE:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE AYXOBHBIX IIEHHOCTEM pPOCCHUHCKOro Hapoaa, cOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJICHUSI, CBA3AHHOTO 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, OOBEKTOB, 3a/1ay, PELICHUH, pACCYk ACHHUI, BOCOIPUUMUYHUBOCTD
K MaTeMaTUYECKUM acIleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHe:

c(hOPMHPOBAHHOCTh yYMEHHS TPUMEHSITh 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
[IPU 3aHITUSAX CIIOPTUBHO-03JJ0POBUTEIBHOMN €SI TENbHOCTHIO;

6) TpynoBOe BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymerd mpodeccun U peann3oBBIBATH COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI,
TOTOBHOCTh M CHOCOOHOCTb K  MaTeMaTHYeCKOMY  O0Opa30BaHHIO U
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caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUH MTPAKTUYECKUX 3a]1a4 MATEMaTHIECKON HAMPaBICEHHOCTH;

7) 3K0JI0THYeCKO€e BOCITUTAHME:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYphl, TIOHMMAHHE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOMN
Cpelbl, 0CO3HaHUE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIEeM, OpUCHTALIHS
HAa TPUMEHEHHE MAaTeMaTUYeCKUX 3HaHMM JUIs pelieHus 3aaad B 00JlacTu
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 ©  OOINECTBEHHOW  NPAKTUKH, ITOHUMaHHUC
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUIU3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MU,
TOTOBHOCTh OCYIIECTBJISATh TPOEKTHYIO M HCCIIEI0BATEIbCKYIO JACSATEIbHOCTD
WHIVBUAYAJIHHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

Ba3oBble oruyeckue aeiicTBus:

BBISIBIISITH M XapaKTEpHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHH, OTHOIICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeieTICHUs TIOHSATHH, yCTaHABINBATh CYIIIECTBEHHBIN MPU3HAK KIACCU(PUKALINH,
OCHOBaHUS 7151 0000IICHHS U CPAaBHEHHUSI, KPUTEPHUH MMPOBOJMMOTO aHAIH3a;

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

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

JIeNaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUeHNUH, YMO3aKIIOUEHUH 0 aHAJIOTHH;

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

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

Ba3oBble uccienoBaTenbckue qelcTBUS:
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UCIIOJIb30BaTh BOIPOCHl KaK KCCIIEIOBATEIHCKUM HHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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 JJIsl PEIICHUS 3a1a4H;

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 TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uHbOopMaIun o CaMOCTOSITENTHHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

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

B XOJI¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, pemiaeMOi 3ajJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJCHHUS C CYXKJICHUSIMH JPYTUX YYaCTHHUKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IIPOEKTa, CaMOCTOSATEILHO BBHIOMPATh (OpMAT BBICTYIUICHHS C YYETOM 3ajad
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 BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BapUaHThI PEIICHUN ¢ Y4ETOM HOBOM MH(pOpMauu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVICKT:

BIaJeTh ~ HABbIKAMU  IIO3HABAaTENbHOM  pedrexkcun Kak  OCO3HaHUs
COBEpIIAEMBIX JECUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJCTh
CrocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI IpolLecca M pe3yibTaTa pPELIeHUs
MaTeMaTUYeCKOM 3a/1auu;

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

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSCHATh MPUUUHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U KCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U MHAMBUIAYaJIbHON
paboThl mMpU pEHIeHUH YYeOHbIX 3aJa4, MPUHUMATh 1EJIb COBMECTHOMU
NEeSTENbHOCTH, TUJIAHUPOBATH OPraHU3alMI0 COBMECTHON palOoThl, pachpeneisiTh
BUJIbI palOT, JIOroBapuBaThbCs, OOCYXAAaTh TPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHEHHST HECKOJILKUX JIFOJIEH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYXIEeHHs, OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTb pabOTBl U
KOOPJMHUPOBATh CBOU JEWUCTBUS C JPYTMMHU YJI€HAMU KOMAaH/bl, OLEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CHPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

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

e TIPUMEHATH AKCHOMBI CTEPEOMETPUHU U CIEACTBUSA U3 HUX IIPU PELICHUHU
Tr€OMETPUYECKUX 3a/1a4;

e KJaccuUIUPOBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSMH, CBSI3AHHBIMM C yIJIaMd B
IIPOCTPAHCTBE: MEXAY IPSAMBIMA B IPOCTPAHCTBE, MEXAY NPIMOU U
IIJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
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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 CEYECHHUSI MHOTOI'PAHHUKOB PA3IUYHBIMU METOIAAMH, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTYp:
BUJ] CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO OMEPUPOBATH MOHSITUSIMU: CHMMETPUS B MPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
durypsr;

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

e BBITNIOJIHATH JACHCTBUS HaJl BEKTOPAMH;

e pewmiaTh 3aJadyd Ha JOKAa3aTeJbCTBO MAaTE€MaTUYECKUX OTHOLIEHUU U
HaxO0XXJICHUE TECOMETPUYECKUX BEJIMYMH, MPUMEHSISI U3BECTHBIE METOJIbI
MIPU PEIICHUU MaTEMaTUYECKUX 3aj7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CpPEACTBA U  JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 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 PEaJbHbIE CUTyallud, MPUMEHSATh HU3YYEHHBIE TMOHATHUS B
mpolecce TMOMCKAa PELIeHUS MaTeMaTH4eckd  CcopMyIMpOBaHHOU
npoOJieMbl, MOJEIUPOBATH PEAJIbHbIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUU,
HCCIIEIOBAaTh MOCTPOCHHBIE MOJIENM C MCIOJIB30BAHUEM T€OMETPUUYECKUX
MOHSATUN M TEopeM, ammapara aareOpbl, periarh MPaKTUYECKHUE 3a/aqd,
CBSI3aHHBIE C HAXO0XKJIECHUEM I€OMETPUUYECKUX BEJIMYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX OJTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM 4acTH GyHIaMEHTA PA3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiacca o0yyaromuics HayquTCs:
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CBOOOJIHO ONEPUPOBATh IMOHATUSIMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKONM U c(hepudyecKkor TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
NOJIyYEHUS,

ONEPUPOBATH MOHITUSIMHU, CBSI3aHHBIMU C TEJIaMU BPAICHUS: HWIUHIIPOM,
KOHYCOM, c(hepoil 1 mapom;

pacmo3HaBaTh Tejia BpalieHus (UWIUHApP, KOHYC, cdepa u map) u
OOBSICHATH CTIOCOOBI TTOJIYYEeHHS TeJl BpaIlleHUs;

KJIacCU(UIIMPOBATH B3aMMHOE PACIIOIOkKEHUE C(hephl U MITOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB U TeJl BpallleHHUS,
Tr€OMETPUYECKUX Tell C TPUMEHEHUuEM (HopMyIT;

CBOOOJIHO OINEpPUPOBATH MOHATHUSIMH, CBS3aHHBIMH C KOMOHHAIIMSIMU Tel
BpallleHWs] 1 MHOIOTPaHHUKOB: MHOT'OIPAHHUK, BIMCAaHHBIA B cdhepy U
OMHCaHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalllCHMUS;

BBIYHCIISATh COOTHOILLIEHUS MEXY TUIOLAAsIMU MOBEPXHOCTEW U 00bEMaMuU
I10JTIOOHBIX TEJI;

n300pakaTh M3ydaemble (UTYPbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TeJl BPAICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HH(POpPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MPEACTABICHHYIO Ha
YepTekKax U pUCyHKax;

CBOOOJHO ONIEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIINIOJIHATH OINEpalii HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKApPTOBOW CUCTEME KOOPIMHAT;
pemarb reOMETPUYECKHE 3a/1a4M Ha BBIUYMCIICHUE YIJIOB MEXAY IPSIMBIMU
U IUIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSHUA OT TOYKM JIO IUIOCKOCTH, B
L[E€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/A MPU PEIICHHH;
CBOOOJHO ONEPHUPOBATh MOHATHIMH, CBSI3aHHBIMA C JBHKEHHEM B
NPOCTPAHCTBE, 3HATh CBOMCTBA JIBH)KECHUU;

BBITMIOJHATh HM300paK€HHUsS MHOTOTPAHHUKOB M Tel BpAILEHUS NIpU
MMApAJUICIIBHOM  T[EPEHOCE, LEHTPAIBHOM CHMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IIPU IIOBOPOTE BOKPYT MPsIMOM, TpeoOpazoBaHus o 100us;
CTPOUThH CEYEHHs MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEYEHUs LWJINHIpA
(mapauiesnbHO M MEPIEHIUKYISIPHO OCH), CEUEHHS KOHYca (TapajielibHbIe
OCHOBAHMIO ¥ IIPOXOJSAIIME YEPE3 BEPILINHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHHUW: METOJ CIIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN TIIOCKOCTH;
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JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHATh TeoMeTpuueckre (akThl JJIs PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, IPEANOJIArarluX HECKOJIbKO IIArOB pPELICHUs, €CIHU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOM (hopMme;

pelmarb 3ajJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHUYECKUX OTHOLICHUH U
HAXOXKJICHUE TEOMETPUUYECKUX BEIINYMH;

MPUMEHSATh MPOTPAMMHBIE CPEJACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKUX 3a/1aY;

MPUMEHATh  IOJIYYCHHbICE  3HAaHUA HA  MNPAKTUKE:  CPAaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATH PEAJbHBIE CUTYAllMU, IPUMEHSITh U3yUYECHHbIC
IOHATHS, TEOPEMBI, CBOMCTBA B MPOLECCE IIOWCKA  PEIICHUS
MaTeMaTH4ecKu  CPOpMYJIUPOBAHHONW  MPOOJEeMBbl,  MOJCIUPOBATH
pealIbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPUM, HUCCIIEIOBATh MOCTPOCHHBIC
MOJIEJIM C MCIIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
ammapara anreOpbl, peniaTh MPaKTHYECKUE 3a/auyd, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUYECKUX BEJIUYNH;

MMETh TPEACTaBICHUS OO0 OCHOBHBIX ATalax pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM 4yacTu (pyHIaMEHTa pa3BUTHS TEXHOJOTHH.
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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 23 1
5 B3anmMHoe pacrionoxeHue npsMbIxX B 6
IPOCTPAHCTBE
3 [TapannensHOCTh NPSAMBIX U IUNIOCKOCTEN B 3
IIPOCTPAHCTBE
4 [TeprieHANKYIAPHOCTD MPSIMBIX U o5 1
IIJIOCKOCTEH B IIPOCTPAHCTBE
) VYTibl ¥ paccTosTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBToPeHHe, 0000111eHNE U CUCTEMATU3ALMS 5 5
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 1
7 [ToBTOpEHME, o6o6meH%e u 17 9
CUCTEMAaTH3aIHs 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

KoauuecTBO 9acoB 3HeKTp0HHLIe

Ne Hara undposbie
Tema ypoka Konrpoasnsie | IlpakTnyeckue
n/n Bcero U3yueHusi | oOpa3oBaTesibHbIE

padoTbI padoThI pecypebi

OcHOBHbIE NpaBUIIa U300paXKEHUS HA
1 PHUCYHKE TIJIOCKOCTH, IapajlieTbHbIX 1
IpSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA

[TonsiTHsI cTepeoMeTpHH: TOUKA, TIpsiMas,
TJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHEBIE

2 npaBujIa N300paKeHUs HAa PUCYHKE 1
TUTOCKOCTH, TTAPAJUICITLHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsiTua: nepecekaronIrecs mIOCKOCTH,
3 NepeceKaroIrecs IpsMas 1 IIOCKOCTh; 1
MOJTYTIPOCTPAHCTBO

[ToHsATHS: IepeceKaroNIecs TIOCKOCTH,
4 MepPECEeKAOIINECs MPSAMast U IIIOCKOCTh; 1
MOTYIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHUE
5 MPOCTEHIITUX MPOCTPAHCTBEHHBIX (DUTYD, 1
HECYIIECTBYIOMUX 00HEKTOB

MHororpaHHuKH, U300pakeHNE
6 NPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYILECTBYIOUINX 00bEKTOB

7 AKCHOMBI CTEPEOMETPUN U TIEPBHIE 1
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CICACTBUA N3 HUX

AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus n3 HuX. CriocoOb!I 3aJaHus
MPSMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaYeHHs MPSMBIX U TIIOCKOCTEN

10

N3o0paxenune cedeHunit mupamMuabl, Kyoa u
NIPU3MBI, KOTOpPBIE MTPOXOAAT Yepe3 MX
pé6pa. N3o0pakeHune nepeceueHus
MOJTyYEHHBIX TIIOCKOCTeN. PackpamBanue
MIOCTPOCHHBIX CEYCHUN PA3HBIMH I[BETAMHU

11

N300pakeHre ceueHni MUpaMuibl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
p€bpa. N3o0pakeHne nepeceyeHus
HOJIYYCHHBIX IJIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMU LIBETAMU

12

N3o06paxenue cedeHuii nupamuabl, kKyba u
IPU3MBI, KOTOPBIE IIPOXOAST YEPE3 UX
pEOpa. N300pakeHne rnepeceycHus
MOJIYYEHHBIX IJI0CKOcTel. PackpammBanue
IIOCTPOEHHBIX CEUEHUH Pa3HBIMU I[BETAMU

13

N3o0pakeHne ceueHuil mupaMupl, Kyoa u
IPU3MBI, KOTOPBIE IIPOXOAST YEPE3 UX
pé6pa. N3o0pakeHune nepeceueHus
IIOJIY4EHHBIX IUIOCKOCTeN. PackpammBanue
HOCTPOCHHBIX CEYCHUN PAa3HBIMU L[BETAMU

14

MeTton cnenoB Ui IOCTPOEHUSI CEYEHUM
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15

Meron cnefoB sl TOCTPOEHUS CEYEHU M.
CaoiicTBa nepeceyeHnii MpsIMbIX U
MIJIOCKOCTEN

16

Mertop cies10B AJIst TIOCTPOCHUS CEUSHHH.
CBolicTBa niepece4eHnil MPSIMBIX U
IJIOCKOCTEN

17

[TocTpoeHue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX qepTemeﬁ H 3aI1MCh 111aroB
MOCTPOCHUS

18

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX qepTemeﬁ " 3aI1MCh HI1aroB
MOCTPOCHUS

19

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEHN U 3aMUCh IAaroB
IIOCTPOCHUS

20

[MocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
IIOCTPOCHUS

21

[ToBTOpenue nnanumerpun: Teopema o
IPONOPIIMOHATBHBIX oTpe3kax. [Togodue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mranumerpuun: Teopema
Menenas. PacdeTsl B ceUeHHAX HA
BBIHOCHBIX uepTexax. Mcropus pa3Butus
TJIAHUMETPHUH U CTEPEOMETPHUH
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23

KontponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmMHoe pacnonoxkeHue npsMbIX B
npoctpancTBe. CKpenyBaromuecs
npsmsle. [IpusHaky ckperuBaromumxcs
npsaMeix. [lapamiensHble npsMble B
MIPOCTPAHCTBE

25

Teopema o CyllleCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMON IapaJuIeIbHOM
JAHHOW NPSAMOU, IPOXOAAILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIIEH HA JaHHOH
npsmMoi. Jlemma o nepeceueHnn
NapaJuIEIbHBIX MPSAMBIX INIOCKOCTBIO

26

[TapannensHOCTb Tpex NpsAMbIX. Teopema o
TPEX MapajuIeNbHbIX NPsAMBIX. TeopeMa o
CKPEILMBAIOIINXCS MPSAMBIX

27

[TapannenpsHOE TPOEKTHPOBAHUE.
OcHOBHBIE CBOWCTBA NApAIEIBLHOTO
npoekTupoBanus. M3o0paxeHue pa3HbIx
¢buryp B napajiesbHON NPOEeKINN

28

lenTpanbHas mpoekuus. YToiu ¢
COHAIIPABJICHHBIMU CTOPOHAMHU. YTOII
MEXIY NPSAMbIMU

29

3aauy Ha 10Ka3aTeabCTBO U
UCCIIEI0BAHUE, CBS3aHHBIC C
PacIoIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapauIenbHOCTE NIPSAMOMN U
IIJIOCKOCTH B npocTpaHcTse. [Ipru3nak
NapauIeIbHOCTH MPSAMOM U IIJIOCKOCTH.
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CBolicTBa napajiebHOCTH NPSMOM U
IUIOCKOCTH

31

I'eomeTprueckue 3a1a4n Ha BEIYUCICHUE U
JIOKA3aTeNIbCTBO, CBS3aHHBIE C
N1apaJUIEIbHOCTBIO IIPSIMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapajuiesIbHOr 0 Apyrou npsmou. Pacuér
OTHOILIEHU I

33

[TapannensHas IpoOeKIUs, IPUMEHEHUE
JUTSL TIOCTPOCHUS CCUCHHI Ky0a H
napayenenuneaa. CBoicTBa
napasuiefienuneia U mpu3Mbl

34

HapaHHCHBHBIC IIJIOCKOCTH. HpI/I3HaKI/I
napaiCIbHOCTU IBYX IUIOCKOCTEH

35

Teopema o mapannenbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH, TIPOXOJISAIIEH
yepe3 TOUKY, He MPUHAJIEKAIIYIO TaHHON
IUIOCKOCTH U CIEJICTBUS U3 Hee

36

CBoiicTBa napauiebHbIX MIOCKOCTEN: O
NapaJlyIeIbHOCTHU MPSAMBIX ITEpeceYeHUs
P MIEPECEUECHNUH IBYX MAPATIIENbHBIX
IJIOCKOCTEN TPEThEM

37

CpoiicTBa napayyienbHbIX IIOCKOCTEH: 00
OTpe3Kax NapajjieabHbIX MPSIMBIX,
3aKJIFOUEHHBIX MEXK]y MapajliieIbHbIMU
IUIOCKOCTSIMM; O IIEPECEUEHNH MTPSIMOM €
JBYMs TapaJljIeIbHBIMU MJIOCKOCTSIMU

[OKYMEHT NOZAMNWCAH 3MEKTPOHHOW MNOANUCHIO

MYHULWMNAJIbHOE KASEHHOE OBLLEOEPA3OBATEJIbHOE YYPEXXAEHNE
"CPEQHSASA LWKOJIA N21" I KOTEJIbHUKOBO BOJITOrPAICKOW OBJIACTU,
PomaHoBa OkcaHa CTtaHucnaBoBHa, AupekTop

Ceptudukat FDS8E6A387D6A81BC17F132143562939F
[evicteyet ¢ 15.07.25 no 08.10.26




38

[ToBTopenue: Teopema [Tudaropa na
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
IPSIMOYTOJIBHOTO TPEYT OJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYT'OJIBLHOTO
napaenenunena

41

Brruucnenue ajauH oTpe3KoB B Ky0Oe u
IPSMOYTOJIBHOM MapajlieIeunene

42

[leprieH IUKYISAPHOCTD IPSAMOMN U
1ockocTH. [Tpusnak
NEPHEHANKYJIAPHOCTH IPSIMOU U
IIJIOCKOCTH

43

[IeprieH IUKYISIPHOCTD IPSAMOM U
1ockocTy. ITpusnak
NEPHEHANKYIPHOCTH IPSIMOU U
IIJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUY U
€MHCTBEHHOCTH MPSIMOU, IPOXOASIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIECHINKYIISIPHON K ITNTIOCKOCTH

45

[1;mockoCTH M NEPIEHINKYISAPHBIE UM
IIpSIMBIE B MHOTOI'PaHHUKAX

46

[1;1ocKOCTH M NEPIIECHAUKYIISPHBIE UM
IIPSIMBbIE B MHOI'OTpaHHUKAaX

47

[leprienAuKynsip ¥ HAKJIOHHAS.
[TocTpoeHue nepneHMKyIsapa U3 TOYKH Ha

IPSIMYIO

48

[leprieHIUKYISIp M HAKJIOHHAS.

1
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[TocTpoenune nepneHaUKYIsIpa U3 TOUYKU HA
IPSIMYIO

49

Teopema o TpEX mepreHIUKYISIPax
(npsiMast u oOpartHas)

50

Teopema o TpEX MeprneHANKYIIpax
(mpsimast 1 oOpaTHast)

o1

Yron Mexay CKpenmBarOIUMUCS
IPSIMBIMU

52

[Touck nepneHIuKyISIPHBIX OPSIMBIX C
TTOMOIITBIO TIEPIICHIUKYISIPHBIX
IIJIOCKOCTEHN

53

OpToronajibHOE MPOEKTUPOBAHUE

54

[TocTpoenue ceueHuit Kyoa, MPU3MBI,
IIPaBUJILHOM MUPAMUJIBI C IIOMOILBIO
OpPTOTOHATILHOW MPOEKIINU

55

[TocTpoenue ceuenuit kyoa, mpu3Msl,
IIPABWJIBHOM MUPAaMUABI C TIOMOLIBIO
OpPTOTr OHAJIBHOW MPOEKIIUH

56

CumMeTpust B IPOCTPaHCTBE
OTHOCUTEINBHO Iu1ocKocTH. [Inockoctu
CUMMETpPUI B MHOTOTpaHHUKaX

57

[Ipu3Hak nepneHuKyIIpHOCTH MPSIMOHN U
IIJIOCKOCTH KaK CJIEJICTBUE CUMMETPUU

58

[IpaBunbHbIE MHOTOrpaHHUKU. Pacuér
pPacCTOSTHUM OT TOYKH 0 TJIOCKOCTH

59

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSTHUM OT TOYKH 1O IIIOCKOCTH

1

60

Crnioco0bl OMyCTUTh NEPHIEHANKYIISPHI:

1
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CUMMETpHUS, CABUT TOYKHU I10
napasuieIbHON IpsMoin

61

CaBur no HenapauieJIbHOW MpsiMOH,
WU3MEHEHUE PACCTOSHUN

62

Kontponbnas padora "B3anmnoe
pacIoN0KEHUE MPAMBIX U INTIOCKOCTEN B
npocTpaHcTse"

63

[ToBTOpEHUE: Yrom MeKy IPSIMbIMUA Ha
TUTOCKOCTH, TPUTOHOMETPHS B
IPOU3BOJILHOM TPEYroJbHUKE, TeOpeMa
KOCHHYCOB

64

[loBTOpEHME: Yyron Mexay
CKPELIMBAIOIUMHUCS MTPSIMBIMU B
IPOCTPAHCTBE

65

I'eomerpuyeckne METObI BHIYMCIICHHS
yrila MeXAy IPsIMBIMU B MHOTOIPaHHHUKAX

66

JIByrpanHbIil yron. CBOWCTBO JIMHEHHBIX
YIJI0B ABYTPAaHHOI'O yIJjia

67

[lepnien nukynsipubie iockoct. CBOMCTBA
B3aMMHO MEePHEHANKYISPHBIX MJIOCKOCTEH

68

[Ipu3Hak nepneHMKyJIIpHOCTU
IJIOCKOCTEM; TeOpeEMa O MPAMON
IIEPECEUCHHUS IBYX IUIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPETHEHN MIOCKOCTU

69

[IpsimoyronbHbIM napaienenunesn; Kyo;
U3MEpPEHUs], CBOMCTBA MPSAMOYT OJIBHOI'O
napasuiejenunena

70

Teopema 0 n1raroHany NpsAMOYTOJIbHOTO

1
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napaiejaenumneaa u CJICACTBUC U3 Hee

71

CTCpCOMCTpI/I‘-IeCKI/Ie " IPUKIAJHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOIOKCHHUEM NIPSAMBIX U IIJIOCKOCTH

72

[ToBTOpEHME: CKpEMMBAIOIINUECS MTPSMEBIE,
napajuielbHbIC MJIOCKOCTH B CTAaHAAPTHBIX
MHOT'OTPaHHHUKaX

73

[Tapa mapanienbHbIX IUIOCKOCTEH Ha
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSHUE
MEXIY CKPEUTUBAIOIIMMHUCS TIPSIMBIMH B
MPOCTBIX CUTYALUIX

74

PaccrosHue ot TOUKHU 10 IIITOCKOCTH,
pacCTOAHHUEC OT HpHMOﬁ J0 IINIOCKOCTHU

75

Beruncnenue pacCTosHUN MEXIY
CKPELIMBAIOIIHUMHUCS NPSIMBIMHU C
IIOMOLIBIO IIEPIIEHIUKYIISAPHON INIOCKOCTH

76

TpéxrpaHHblll yroyi, HepaBeHCTBa JUIs
TpexrpaHHbIx yriaoB. Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIsl
TPEXTPAHHOIO yria

77

DNEeMEHTHI CPepUICCKOM TCOMETPHH
reoie3snYeCKUe JIMHUU Ha 3eMIIE

78

Kontponbnas padora "Yrisl u
paccTostHuS "

79

Cucremartuszanus 3HaHui "MHOrorpaHHUK
U €70 JIEMEHTHI"

80

[Tupamuna. Buasl nupamua. [IpaBunbHas
nipamMua
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81 [Ipuzma. [Ipsmas u HaKITOHHAS TPU3MBI. 1
[IpaBunpHas npuzma

82 [Ipsimoit mapayienenunes, 1
IPSMOYTOJIHBIN TapayieNienuIe]], Kyo

83 Brimykitbie MHOTOrpaHHUKH. Teopema 1
Ditnepa
Brimykiibie MHOTOrpanHuKH. Teopema

84 Oitnepa. [IpaBuibHbIE U TONTYIPABUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonTtponbhas padora "MHororpaHHuku" 1 1

86 [TonsTre BeKTOpa Ha IVIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocth BekTOpOB 1

89 [IpaBuiio mapamenenurena 1

90 YMHO)K€EHNE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JICXKAITUX B OJHOU 1
TUIOCKOCTH

92 CkansipHOE TIPOU3BEICHUE 1

03 Brranciienue yria Mex1y BEKTOpaMH B 1
IPOCTPAHCTBE

94 [pocreiimme 3a1a4m ¢ BEKTOpaMH 1

95 [pocreiimme 3a7a4m ¢ BEKTOpaMH 1

96 [pocreiimme 3a1a4m ¢ BEKTOpaMH 1

97 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1

98 O0001IeHre 1 cucTeMaTu3alus 3HaHui 1
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99 O06o0menre u cucreMaTH3alus 3HaHu! 1

100 HToroBast KoHTposbHAs paboTa 1

101 Hrorosast KoHTpoONbHAs paboTa 1

102 O0o001IeHre U cucTeMaTH3aIus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Nen/m | Tema ypoka Kontpoabubie | IlpakTnueckue Aara unpposrre
Bcero U3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI pecypebi
1 [ToBTOpenue Tems! "KoopauHaTsl BEKTOpa 1
Ha TJIOCKOCTH U B MPOCTPaHCTBE"
5 IToBTOpenue tems! "CkasspHOE 1
IIPOU3BE/IEHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Bpluncienue yria 1
MEX]ly BEKTOpaMH B IIPOCTpaHCTBE"
4 IToBTOpeHue TeMsbl "Y paBHEHUE NIPSIMOH, 1
MPOXOJAIIEH Yyepe3 IBE TOUKU"
5 VYpaBHEHME IIJIOCKOCTH, HOpPMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHeHUE IOCKOCTH, HOPMAaJb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
8 JIuHeliHbIe HEpaBEHCTBA, TMHEHOE 1
IPOrpaMMHUpPOBaHUE
9 JIuHeliHble HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMHUPOBaHUE
10 AHanuTHUYECKUE METOBI pacuéTa yria 1
MEXy IPSIMBIMM B MHOTOI'PaHHUKAX
11 AHanuTHYECKHE METOBI pacyéra yria 1
MEX]y MIIOCKOCTSIMU B MHOTOTpaHHHKaX
12 dopMmyiia pacCTOSIHUSA OT TOYKHU 10 1
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IJIOCKOCTHU B KOOpAHWHATaxX

13

Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH OO0
IIJIOCKOCTH B KY66

14

HaxoxxeHue pacCcTOsIHUM OT TOUKH 10
IIJIOCKOCTH B MIPABUJIBHOW MMUPAMHU/JIE

15

KonTtponbHas pabora "AHanuTudeckas
reomeTpus"

16

CeueHus MHOT'OI'PaAaHHUKOB: CTAHIAPTHBIC
MHOT'OI'paHHUKHU

17

CeucHus MHOT'OI'PaHHUKOB: MCTO CJICIOB

18

CC‘ICHI/IH MHOFOFpaHHI/IKOBI CTaHI[apTHBIe
MJIOCKOCTH, TIepeceyeHus MPSIMbIX U
IJTOCKOCTEH

19

[TapannenpHble TPSIMBbIE U TITIOCKOCTHU
HapajuleIbHbIE CEUEHUS

20

[TapannenbHbIE TPSMBIE U TNTIOCKOCTH::
pac4€T OTHOILLECHUI

21

[TapannenbHble TPSAMBIE U TNIOCKOCTH:
YIJIBI MEK1Y CKPEILIMBAOIIUMHUCS
MPAMBIMU

22

[lepnieHiuKynsgpHbIE TPSIMbIE U
IJIOCKOCTH: CTaHJapTHBIE Mapbl
NEPIEHIUKYIIAPHBIX INIOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOTPAaHHHKOB

23

[lepnenauKynsipHbIE TPSIMBIE U
IJIOCKOCTH: TEOpEMa O TPeX
NepHeHANKYIIIpax

24

IlepnieHUKyISIpHBIE TIPSIMBIE U

1
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IJIOCKOCTH ! BBIYUCIICHUA JJIMH B
MHOTI'OI'paHHUKax

25

[ToBTOpEHME: MIOIIAIH
MHOTOYTOJTbHUKOB, (DOPMYITBI JJTsI
TIoMIaIeH, COOOpakeHUs MO100us

26

IToBTOpEHME: MIIOIanH
MHOT'OYT'OJIbHUKOB, ()OPMYJIbI JUIS
TJI0MIAAeH, COOOpaXkeHUsI MOA00us

27

[ToBTOpEHue: miomanu
MHOTOYT OJIbBHUKOB, (DOPMYITBI JJIsI
TIoMIa e, cOOOpakeHUs MoI00ust

28

[Tnomanu ceyeHnit MHOTOTPAHHUKOB:
IUJIOIIA/IU TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKeHUs MOA00us

29

[Tnommamu cedeHnii MHOTNOTPAaHHHUKOB:
TUTIOMIAIU TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

Kontponbnas padora "[loBTopenue:
MHOI'OI'paHHHUKH, CEUCHMUSI
MHOTI'OTpaHHUKOB"

31

O06BéM Tema. O0BEM MPSIMOYTOIBHOT O
napaJuieNenuresa

32

3agauun 00 yIBOSHHHM Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIMHU yriia

33

CTCpCOMCTpI/I‘{eCKI/IC 3aJa4u, CBA3aHHBIC C

00BEMOM TTPSAMOYTOJIBHOTO
napaienenumnena

34

[IpuknagHbie 3aa4u, CBSI3aHHBIE C

1
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BBIUHCIICHHEM 00BbEMa MpsAMOYT'OJIbHOT'O
napaujiciIcimicaa

35

OO0BEM TIPSIMOI TPU3MBI

36

CrepeoMeTpruuecKue 3aauu, CB3aHHBIC C
BBIUHCIICHHEM 00BEMOB MPSMOM MPU3MBI

37

[TpuknangHble 3a1a4n, CBI3aHHBIE C
00BbEMOM IIPSIMON TPU3MBI

38

Brruncnenne 06bEMOB TeJl C TOMOILBIO
ornpenenéHHoro uaTerpana. O0bEm
HAKJIOHHOM NPU3MBI

39

Brruuciienrie 00bEMOB TEJ ¢ TOMOIIBIO
onpenenéHHoro uHTerpana. Ooném
MMUupaMubl

40

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

41

dopmyna 06bpéMa mupaMuasl. OTHOILICHHE
00BEMOB MUPAMU/T C OOIIINUM yIIIOM

42

CrepeomeTprudeckue 3a1auu, CBI3aHHbIE C
00bEMaMH HAKJIIOHHOW TPU3MBI

43

CrepeoMeTpHUYECKHE 3a/1auH, CBSI3aHHBIE C
00BbEMaMH THPAMUIBI

44

[Tpuknamaeie 3agaun 1mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM HAKIIOHHOMN
MIPU3MBI

45

[Tpuknagaeie 3amaun o Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMUIBI

46

[Tpumenenue 00bEMOB. Borunicnenue
paccTosHUA 10 INIOCKOCTU

1
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47 Kontponbhas padora "O0bEmM 1 1
MHOTI'OrpaHHUKA"
[unuHapudeckas MOBEPXHOCTb,

48 00pa3yroIIHe IUITHHIPHICCKOI 1
MTOBEPXHOCTH

49 unuaap. [Ipsmoin KpyroBon HUIMHAD. 1
[Tnomans TOBEpXHOCTH IIJIUHIPA

50 Konunueckasi moBepxHOCTb, 00pa3yroniue 1
KOHHM4YeCcKoM noepxHoctu. Konyc

51 Ceuenne KoHyca MIOCKOCTHIO, 1
MapasuieIbHON MIIOCKOCTH OCHOBAHUS

59 VYceuénnplil konyc. M3o0paxkenue 1
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnommans 60KOBOM TOBEPXHOCTH H 1
MOJTHOW MTOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U 1
MOJTHOW MOBEPXHOCTU KOHYCa
CrepeoMeTpuyecKkue 3aauu Ha

55 JIOKa3aTeIbCTBO U BLIYUCIIEHHUE, 1
MIOCTPOCHUEM CEUCHUH IVMIIMH]IPA, KOHYCa
CrepeomeTpuueckue 3a1a4 Ha

56 JI0Ka3aTeIbCTBO U BHEIYUCICHHE, 1
MTOCTPOCHUEM CCUCHUH ITMIIHHIIPA, KOHYCa

57 [Tpuknanueie 3aa4u, CBA3aHHbIE C 1
[THHIPOM

58 [Tpuknamabie 3aa9H, CBSI3aHHBIE C 1
[UTTHAPOM

59 Cdepa u map 1
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60

[Tepeceuenue cdepsl U mapa ¢
iockoctrio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By 1 n3o6paskenue mapa

61

[Tepeceuenne cdeprl u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bun u n3obpaxenue mapa

62

VYpaBuenue coepsl. [Lnomans chepsl u e€
yacTen

63

CummeTtpus cdepsl U mapa

64

CrepeoMeTpuyecKkue 3aauu Ha
JIOKA3aTeNIbCTBO U BBHIYHCIICHUE,
CBsI3aHHBIE CO CEepol U mapom,
MOCTPOEHUEM MX CEYEHUI MIOCKOCTHIO

65

CrepeoMeTpUYECKHE 3a/1aud Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO c(epoii U mapom,
MOCTPOCHUEM HX CEYCHHI TUIOCKOCTHIO

66

[Tpuknanueie 3aa4u, CBSI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHHME: OKPYKHOCTh Ha IMIIOCKOCTH,
BBIYHUCJIICHUA B OKPY)KHOCTI/I, CTaH)IapTHI)Ie
ox00us

68

Paznuunsnie KOM6I/IHaI_II/II/I TCJI BpallICHUA U
MHOT'OI'PaHHUKOB

69

3anauu o reMe "Tena u moBepxHOCTH
BpaieHus"

70

3agaun o Teme "Tena U MOBEPXHOCTH
BpaieHus"
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71

Kontponbnas pabora "Tena u
MOBEPXHOCTH BpaleHus"

72

O06BeéM mumuHApa. Teopema 00 00bEMe
MIPSIMOT'O IIWJTHH]IPA

73

Brruncienne o0ObEMOB TEJI € TTOMOIIBIO
ornpenenéHHoro narerpana. O0bpém
KOHYyCa

74

[Tnomaayu 0OKOBOI U MMOJIHON
MOBEPXHOCTH KOHYCA

75

CrepeomeTpuuecKue 3a1a4u, CBSI3aHHbIE C
BBIUKCIIEHHEM 00BEMOB LIMIIMH/PA,
KOHYyCa

76

[Tpuknanaeie 3anaun 1o Teme "OO0bEMBI
IJIOIIA/IA TOBEPXHOCTEH Ten"

77

O06bEM 11apa 1 apoBOro CEKTOpa.
Teopema 06 00bEéme mapa. [lnomanp
cdeprl. CTepeoMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BbEMOB
1rapa, apoBOro CErMeHTa 1 MIapoBOro
CEeKTOpa

78

[Mpuknagaeie 3agauun 1o reme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
momaapio cepbl. COOTHOIICHUS MEXITY
TJIOMIASIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJI

79

[TomoOHbIE TeNa B MPOCTPAHCTBE.
N3menenne o0bEMa ipu o 100mH.
CrepeoMeTpHUUeCKUE 3a1a9H, CBS3aHHBIC C
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BBIUHCIICHHEM 00BEMOB TEJ U ILTOMIAACH
MOBEPXHOCTEN

80

KonTtponbsHas padora "Tlnomaau
MTOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

81

JBrxenus npoctpancrsa. OToOpakeHus.
JIBrxeHus u paBeHCTBO (uryp. O0mime
CBONCTBA JBUKCHUU

82

Buapl 1BuKeHUN: TapajieabHbINA
MEPEHOC, IIEHTPaJIbHAsI CAMMETPHUS,
3epKajbHasi CAMMETPHS], TOBOPOT BOKPYT
IIPSAMOM

83

[TpeobpazoBanus nmogodus. [psimas u
cthepa Diinepa

84

reOMeTpI/I‘ICCKI/Ie 3a/la4yi Ha IPUMCHCHUC
JBUXCHUA

85

KonTtponbsnas padora "BekTopsl B
npocTpaHcTse"

86

O6o6maromee nmopTopenue 11 moHATHH U
MeTO/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlHsI 3HAHHM:
"TlapamienbHOCTh NPSIMBIX U MJIOCKOCTEN
B IIpOCTpaHcTBE"

87

O6o6maromiee nopropenue 11 noHaTuit u
MeTOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3aIsl 3HAHMIA:
"BekTopsl B ipocTpaHcTBE"

88

O6o6maromee nopropenue 11 nmouaTuit u
MeTO/10B Kypca reomerpun 10-11
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KJIACCOB, CUCTEMATHU3ALIMs 3HAHUI:
"Bekropsl B mpocTpaHcTBe"

89

O6o06maroriee moBTopeHue 11 moHaTHii u
MeTO0/10B Kypca reomerpuu 10-11
KJIaCCOB, CHCTeMaTHU3allus 3HAHWI:
"O6beM MHOrOrpaHHuka"

90

O6o6maroriee nopropeHue 11 noHaTuit u
MeTOo/10B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aIMsI 3HAHWI:
"O6bpemM MHOrorpaHHuka"

91

O6o6maromiee nopropeHue 11 nouaTuit u
MeTO/10B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aIlHsI 3HAHWI:
"TInomany moBEepXHOCTH B 0ObEMBI
KpyrJibIx Ten"

92

O6o06maromee moBTopeHue 11 moHaTuii u
MeTOo/10B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTHU3aI1sl 3HAHHUIM:
"TTnomaam MOBEPXHOCTH U 00BEMBI
KpyIJIbIX Ten"

93

Wrorosast KOHTpoJbHAs paboTa

94

Hrtorosas koHTpoNbHAs paboTa

95

[ToBTOpEeHME, 0000IICHHE U
cucTeMaTH3alus 3HaHUH

96

Hcropus pa3BUTHS CTEPEOMETPUN KAK
HAyKU U €€ poiib B PA3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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97

Hcropus pa3BUTHUS CTEPEOMETPUN KaK
HAyKW U €€ pOJIb B Pa3BUTHH
COBPCMCHHBIX WHKCHCPHLBIX U
KOMIIBFOTEPHBIX TEXHOJIOTUU

98

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIHH

99

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

100

HcTopus pa3BUTHS CTEPEOMETPUM Kak
HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHM

101

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

102

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HayKU U €€ poiib B PA3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102 8 0
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsieMble MpeIMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
NnpoBepsieMoro .
00pa30BaTeIbHOI MPOrpaMMbI CpPeTHEro 001Iero 00pa3oBaHus
pe3yJbTaTa
7 I'eometpus
7.1 OnepupoBath NOHATHSIMHU: TOYKA, IPSMAsi, TNIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUU U CJICICTBHSI M3 HUX IMPH PEIICHUU
' reOMETPUYECKHX 3a71a4
73 OnepupoBaTh MOHATHSAMH: TAPAUICIBHOCTE M MEPHCHAUKYISPHOCTD
' HPSIMBIX U TIOCKOCTEH
74 KnaccudumupoBaTs B3aMMHOE PACHOJIOKEHUE MPSAMBIX W IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh MOHITHSIMH: IBYTPAHHBIA yroJl, TPaHU JBYTPAHHOI'O VIJIa,
7.5 peOpo IBYTrpaHHOrO yIJia, JIUHEHHBIH yroj JBYTPaHHOTO YIIia, rpajaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh TOHATHUSMHU: MHOTOIPDAHHUK, BBIMYKJIBIA W HEBBITYKIIbIHA
' MHOT'OIpaHHHK, 3JIEMEHTBI MHOTOTPAHHHUKA, TPABHJIbHBI MHOTOTPaHHUK
27 Pacrio3HaBaTh OCHOBHBIC BHBI MHOTOTPAHHUKOB (IIHpaMKaa, MPU3Ma,
' MPSIMOYTOJIBHBIN MapajliesICnuIe 1, Kyo)
KnaccupunupoBarh ~ MHOTOTPAaHHUKH,  BbIOMpas ~ OCHOBaHHS IS
7.8 KJIaCCH(PUKAIUHU (BBITYKIbIC W HEBBIMYKIbIE MHOIOIPAHHUKH, MTPaBUIIbHBIC
MHOT'OIPaHHHMKH, TIPSIMbIC U HAKIIOHHBIC TIPU3MBI, TIAPaJLICIICITHITE b )
7.9 OmnepupoBaTh MOHITHIMHE: CEKYIIasl INTIOCKOCTh, CCUCHNE MHOT'OTPAHHUKOB
710 OOBSCHATH MPUHITUIIBI IIOCTPOCHUS CEUYECHUH MHOTOTPAaHHUKOB, MCIIOIB3YS
' METOJ CJIEZIOB
CTpouTh CEYCHHS MHOTOI'PAHHHUKOB METOIOM  CJICJIOB, BBIITOJHSTH
7.11 (BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp:
BHJI CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOXKJICHHE I'€OMETPUUYCCKUX BEJIMYMH IO 0Opasnam
WIA aJIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAIUTHYECKHE METOMIbI MPH
7.12 pCLICHUHM  CTAHIAAPTHBIX MAaTEMaTHMYCCKMX 3aJad Ha  BBIUMCIICHUE
pPacCTOSTHUN MEXAY JABYMs TOYKAMH, OT TOYKH JO HPSIMOM, OT TOYKHJIO
TUTOCKOCTH, MEK/Ty CKPEITHBAOIIUMUCS MTPSIMBIMH
Pemarp 3amaun Ha HAXOXKJECHUE T'C€OMETPUYCCKUX BEJIMYMH IO oOpas3iam
713 WIA aJIrOpuTMaM, MPUMEHSS H3BECTHBIC AHAIUTHYCCKUE METOMABI IPH
' pCIICHUH CTaHJAPTHBIX MaTEMAaTUYCCKHX 3a7ad Ha BBIYMCIICHHUE YIJIOB
MEKIY CKPEHIMBAIOIIUMUCS MPSMBIMH, MEKIY HPSIMOH M IUIOCKOCTBIO,
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MEX]y TIOCKOCTSIMH, IBYT'PAHHBIX yIJIOB
Boeruncnsate 00bEMBI U TIJIOMIAIM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma,
7.14 nupamMua) ¢ MpUMEHEHHEM (OpMyJl, BBIYHUCIATH COOTHOIICHHUS MEXKTY
TIOMIAIIMU TTIOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh TMOHATHUSAMHU: CHMMETPHS B IPOCTPAHCTBE, IICHTP, OCh H
' IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (UTYPHI
W3Bnekarb, mNpeoOpa3oBbIBATh M HHTEPIPETUPOBATH HHPOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TEeOMETPUYECKHX (GUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCYHKax
[IpumensaTs reomerpuueckue (axkThl Ui PEIICHHS CTePEOMETPHUECKHUX
7.17 3a7a4, MPEANOoNararolMX HECKOJIBKO IIAaroB PELICHUS, €CIH YCIOBHUS
MIPUMEHEHHUS 3a/1aHbI B IBHOU opMme
718 [IpumeHsITh TpOCTeHIIne MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPHUUECKUX 3a1a4
719 [IpuBomUTH TpUMEpPHl MaTEeMaTHMUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
' KU3HH, PACIIO3HABATH MPOSIBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE
[IpuMeHSTh MONydeHHBIC 3HAHHUS HA MPAKTHKE: aHAJM3HPOBATH pPeallbHBIC
CUTYaIlUU W MPUMEHSITHh U3yYCHHBIC MMOHSATHUS B MPOIECCE TTONCKA PEIICHUS
MaTeMaTH4ecKu cHopMyIUpOBaHHON MPOOIEMBI, MOACTUPOBATH pEallbHbIC
7.20 CUTYyallUl Ha s3bIK€ T€OMETPHH, MCCIEeNIO0BaTh IOCTPOEHHBIE MOJEIH C
WCIIONB30BAaHUEM T€OMETPUYECKUX MOHSATUH U TEOpeM, ammapara aiareOphl,
pemate  MpakTUYeCKHe  3aJayd,  CBS3aHHbIE C  HAXOXKICHUEM
TCOMETPHUYCCKUX BEITUIHH
11 KJIACC
Kon o
IIpoBepsiemble npeaMeTHbIE Pe3y/JIbTATHI 0CBOEHHS] OCHOBHOI
NpoOBePsIeMOro .
0o0pa3oBaTe/IbHON MPOrpaMMBbl CpeHEro o0ero 00pa3oBaHus
pe3yJbTaTa
6 I'eometpus
OnepupoBaTh TOHATUSAMU: IMJIMHIPUYECKAS MOBEPXHOCTh, OOpa3yroIliue
6.1 IAJIHHAPUICCKONH TTOBEPXHOCTH, IWIMHJAP, KOHHWYECKAs ITOBEPXHOCTH,
o0pa3zyromye KOHHYEeCKOH MMOBEPXHOCTH, KOHYC, cheprueckast TOBEpXHOCTb
6.2 PacnioznaBath Tena BpateHus (UIUHIP, KOHYC, cdepa u map)
6.3 OOBSCHATH CITOCOOBI TIOTYYSHUS TEJ BPAIICHUS
6.4 KiaccudumupoBars B3auMHOE pacmoiiokeHune cPepbl U MITOCKOCTH
OnepupoBath MOHITUSIMH: IAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIapOBOM CIIOW, OCHOBAaHUE HIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO
CJIOs1, IIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI W TUIOMIAAM TOBEPXHOCTEH TNl  BpalleHus,
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TreOMCTPHUYCCKUX TCJI C IPUMCHCHUCM (I)OpMy.l'I

OnepupoBaTh TOHATUSAMU: MHOTOTPAHHMK, BIHCAaHHBIA B cdepy Hu
6.7 ONMHMCAaHHBIA OKOJNO cephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIICHUS

6.8 BrraucisTe cOOTHOMIEHHS MEXAY TIOMIAIIMUA TOBEPXHOCTEH M 00bEMaMu

MOAOOHBIX TEN

N300paxkaTh u3ydaemble (GUTypbl OT PYKH M C NPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.9

BoimonHATe (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB TMPOCTHIX
6.10 00BEMHBIX (UTYp: BHA CBEpXy, COOKY, CHH3Y, CTPOHTH CEUCHHS Tel
BpallleHU

W3BnekaTh, WHTEPHPETHPOBATH M TPEOOPa3OBBHIBATH HHQPOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (uUrypax, MpeICTaBICHHYIO Ha
4epTeKax U pUCYHKAX

[IpumeHnsaTh reomerpuueckue (GakTbhl IS PEHICHUS CTEPEeOMETPHUECKUX
6.12 3aja4, MPEINoJaralluX HECKOJIbKO IIAaroB pEIIEeHUs, €CIH YCIOBHS
NPUMEHEHMS 33J]aHbl B ABHOH hpopme

6.13 OnepupoBath MOHITHEM: BEKTOP B IPOCTPAHCTBE

BBIOMHATE JNEWCTBHSI CIIOKEHHST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
6.14 YMHOXKEHHSI BEKTOpa Ha YHCIO, OOBSCHATh, KAKUMHU CBONCTBAMH OHH
o0agaroT

6.15 [IpuMeHsTh MpaBWIIO MapaUIeNICIIUIIEeIa IPH CII0KEHHUH BEKTOPOB

OHCpHpOBaTB IOHATHUAMMK:. AOCKAPTOBBI KOOPAWMHATBI B IIPOCTPAHCTBE,
6.16 BCKTOp, MOAYJIb BEKTOpA, paBCHCTBO BCKTOPOB, KOOPANHATEI BEKTOpA, YyIroj
l MCKAY BCKTOpaMU, CKaJ[APHOC IMPOU3BCACHUC BCKTOPOB, KOJJIMHCAPHLBIC U

KOMILJITAaHAPHBIC BEKTOPLI

Haxomute cymMMy BEKTOPOB M INPOM3BEIECHHUE BEKTOpA HAa YHUCIO, Yroll
6.17 MEXIY BEKTOPAMH, CKAJSIPHOE IPOM3BEICHUE, PACKIAAbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpam

6.18 3asaBaTh IUIOCKOCTh YPAaBHEHUEM B IEKapTOBOM cUCTEME KOOpAUHAT

6.19 Pemats HpOCTCfIIHHe reoOMCTPHUYCCKUC 3aJa4 Ha IMPUMCHCHUC BCKTOPHO-
. KOOpAWMHATHOTO METOda

Pemate 3agaun Ha [JOKa3aTeIbCTBO MAaTeMaTHYE€CKHMX OTHOIICHHUM U
6.20 HaXO0XIACHUEC T'COMCTPHUUCCKUX BCIWYHH II0 06pa3uaM WK aJIrOpUTMaM,

IIPUMCHAA HN3BECTHBIC METOABI npu peIcHnn CTaHJAAPTHBIX
MAaTEMAaTUYCCKUX 3aJa4d

[IpuMeHATH INpocCTEHIIMEe MPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPHUUECKHX 3a]a4

6.21

HpI/IBOIlI/ITB OpUMEPBlI MATCMATUYCCKUX SaKOHOMepHOCTCﬁ B IpUpOAC U
KHN3HH, paCIIO3HABATH ITPOSABJICHUEC 3aKOHOB I'COMCTPHH B UCKYCCTBE

6.22

6.23 [IpuMeHsTh MONydeHHbIE 3HAHMSI HA MPaKTHKE: aHAIU3UPOBATh peabHbIC
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CUTYallUM U NMPUMEHSTh U3YUYCHHbIE TIOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu cHopMyIHpOBaHHON MPOOIEMBbI, MOAECTUPOBATh peaslbHbIE
CUTYyallUM Ha $S3bIKE TE€OMETPHH, HCCIIEOBaTh MOCTPOCHHBIE MOJETU C
HCIOB30BAaHUEM T€OMETPUUYECKUX MOHSATHI M TeopeM, ammapara aiareopsl,
pemiate  MpakTUYeCKHe  3a7aud,  CBSA3aHHBIE C  HaXOXKJIEHUEM
T€OMETPUYECKUX BETUINH
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

K IIpoBepsieMblii 3JIEMEHT COJEePKAHUSA
on

7 I'eomerpus

OcHoBHblE TOHATHS cTepeoMeTpun. Touka, npsiMasi, IIOCKOCTh, IPOCTPAHCTBO.
7.1 IToHsiTHE 00 AKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPUN: AaKCHOMBI CTEPEOMETPUH U
CJIEJICTBHSI U3 HUX

B3aumHoe pacrnosnoxxeHue IpsiMbIX B IPOCTPAHCTBE: MEpeCceKaroInecs, napaieibHble
U cKpemuBaromuecs mnpsmble. IlapamienpHOcTh MNpsAMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE: NapajljielibHble MpsMble B TMPOCTPAHCTBE, MapaUIEIbHOCTh TPEX
79 | TPAMBIX, NapajlIeNbHOCTS OpsIMOM M IUIOCKOCTH. YTJIBIC COHANpPaBICHHBIMU
' CTOPOHAMH, YroJl MEXAy NpsMBIMH B IpocTpaHcTBe. [lapansienbHOCTh IJIOCKOCTEN:
napajielibHble IUIOCKOCTH, CBOICTBa mapajulenabHbIX Iiockocteil. Ilpocreiimme
MIPOCTPAHCTBEHHbIE (QUIYpbl Ha IIJIOCKOCTH: TEeTpadp, KyO, mapaienenumnen,

IMOCTPOECHUE CEUYECHU I

[lepnieHIUKYISIPHOCTE NPSMOM M INIOCKOCTH: IEPHEHIUKYISIPHBIE IIPSIMBIE B
MIPOCTPAHCTBE, MPSAMbI€ MapajlIebHbIe U MEPIEHIUKYISIPHBIE K IIOCKOCTH, MPU3HAK
MEPIEHANKYJISIPHOCTH MPSIMOM M IUIOCKOCTH, TEOPEMa O MPSMOW MEPIEeHAUKYIISIPHON
73 IJIOCKOCTH. YTJIBI B MIPOCTPAHCTBE: YTOJI MEXKIY MPSAMON U TUIOCKOCTBIO, TBYTPAHHbBIN
' yroJl, TUHEHHBINA Yroa ABYrpaHHOro yria. [lepneHaukymnsp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUNIOCKOCTH, PACCTOSHUE OT MPSAMOM 10 IUIOCKOCTH, MPOEKIUs PUryphl Ha
MI0CKOCTh. [lepreHuKyIsIpHOCTh TIIOCKOCTEH: MPU3HAK MEPHEHINKYISPHOCTH IBYX

II0cKocTel. Teopema o TpEX NepHeHaUKYIApax

[loHsiTHE MHOIOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOTPaHHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKHM, pa3BEpTKa MHororpaHHuka. Ilpusma: nN-yronbHas
npu3Ma, TPaHH W OCHOBAHWS TPHU3MBI, MpsiMas W HAKJIOHHAS TPU3MBI, OOKOBas |
II0JIHAs TOBEPXHOCTH NpU3Mbl. [lapannenenunen, npsMOYToOJIbHbIN NapajuleIenunes u
ero cpoucrtBa. [lupammpa: N-yrompHas NupaMua, TpaHU M OCHOBAaHUE IMHPAMHUIBI,
7.4 | OoxoBas W TOJHAS TOBEPXHOCTh MUPAMUMABI, NMPABWIbHAS M yCEUEHHAs MUpaMUA.
OnemMeHTbl MNpu3Mbl W nupamuibpl. [IpaBuiibHBIE MHOIOTpaHHMKH: TIOHSATHE
MPaBUJIBHOIO MHOIOIPAHHMKA, NpaBWbHAs MpU3Ma M IPaBWIbHAs MNUPAMMJIA,
MpaBUIIbHAS TPEYroibHAs MUPaMUJA U MPABHIBHBINA TeTpadap, KyO. [IpencraBnenne o
IIPaBWJIBHBIX MHOTOIPAaHHUKAax: OKTa’Jp, IOAEKa’aAp u ukxocadapyrue CeueHus
MIPU3MBI U TUPaAMUbI

CummeTpust B IPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, MPSAMOMN, INIOCKOCTH.
7.5 DOneMeHThl  CHUMMETPUM B  NHpamMHAax, MapajUlesienuneaax, MpaBUIbHBIX
MHOTOrpaHHHKaX

76 BrruncneHne 3J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanw, yribl. l[Lmomans

OOKOBOI IMOBCPXHOCTHU U ITOJIHOM IMOBCPXHOCTH HpHMOﬁ IIPU3MBLI, 11001 1b OCHOBaHI/Iﬁ,
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TeopeMa 0 OOKOBOI OBEPXHOCTH MpsiMoit ipu3Mel. [1nomans 60KkOBO MOBEPXHOCTH U
MIOBEPXHOCTU IPABWJIBHON MUPAMUABI, TeOpeMa O IUIOUIAJM YCEYEHHOW MUpaMUIbL.
[Tonsitue 06 00pEMe. OOBEM MUPAMUIBI, TPU3MBI

1.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS] MEXAY IJIOLIASIMHU ITOBEPXHOCTEH,

00bEMaMu 1TOOOHBIX TEI

11 KJIACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

I'eomerpus

6.1

[{ununapuyeckasi MOBEpXHOCTh, 00pa3yroIIie LUIMHIPUYECKON MOBEPXHOCTH, OCh
WINHAPUYECKOW MOBEpPXHOCTH. [lMmuHAp: OCHOBaHHMS M OOKOBas IMOBEPXHOCTb,
oOpa3syromas U OCh, TUIOMIaAb OOKOBOHM U TOJIHON MTOBEPXHOCTH

6.2

Konunueckast moBepXHOCTh, 00pa3yrolue KOHUIECKOW TOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOW MoBepxHOoCcTU. KOHyc: OCHOBaHHWE W BepIIMHA, 00pa3yromias U OcCh,
IUIOMIa s OOKOBOM W TOJNHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymollue U
BBICOTA, OCHOBaHMS U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: meHTp, paamyc, Tuamerp, IIonaas NoBepxHocTH chepsl. Bzanmuoe
pacnionokeHne chepbl ¥ IUIOCKOCTH, KacarellbHas IUIOCKOCTh K cdepe, IIIoIab

cdepsl

6.4

I/I306pa)KGHI/Ie TCJI BpalllCHUS Ha MIJIIOCKOCTHU. Pa3BépTKa MUJIMHApPA 1 KOHYCa

6.5

KomOunanuu e BpaieHusi 1 MHOTOrpaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN OKOJIO
cdepsl, cepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIIH TEJIO BPALICHUS

6.6

[Tonsitue 06 o0BnEme. OcHOBHBIE CBoOicTBa 00bEMOB Ten. Teopema 00 00BEME
PSIMOYTOJIBHOTO TTapaljIesieThIiea U ciieAcTBUs u3 He€. OO0bEM NMIIMHIpPA, KOHYyCA.
O06BEéM mapa u rwiomazab chepbl

6.7

[TonoGuble Tena B mpocTpancTBe. COOTHOMICHHS MEKIY TUIOIMIASIMUA TOBEPXHOCTEH,
00bEMaMu MOOOHBIX TET

6.8

Ceuenuss munuHApa (MapajulelbHO M TEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapasuienbHOEe OCHOBaHMIO U IIPOXOJIAIIEE Yepe3 BEPIIMHY), CEUCHNUS IIapa

6.9

Bekrop Ha muockoctT U B mpocTpaHcTBe. ClokeHHE M BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PaznmoxeHue BekTOopa MO TpEM HEKOMIUIAaHAPHBIM
BekTopaM. [IpaBuiio napainenenunena. Pemenue 3aaay, CBsI3aHHBIX C IPUMEHEHUEM
MpaBWI ICUCTBUM C BEKTOpaMHU

6.10

[IpsimoyronbHas cuctemMa KOOpAMHAT B TpocTpaHcTBe. KoopawHaTel BeKTOpa.
[IpocTeiimine 3amgaum B KOOpAMHATaX. YTol Mexay Bekropamu. CkaisipHOe
MPOU3BEJICHUE BEKTOPOB. BhluucieHue yrioB MexAy MPSMBIMH U IUIOCKOCTSIMHU.

KOOpI[I/IHaTHO-BeKTopHHﬁ MCTOJ IIPpU pCIICHUU I'COMCTPHUUCCKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TpeGOBaHUS K IPEAMETHBIM Pe3yJbTATAM OCBOCHUS
MpoBepsieMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpPaMMbl CPeIHEro 0011ero
TpeGoBaHust o0pa3oBaHus

Bnagenue wmeromamMu J10Ka3aTenbCTB, aJrOPUTMAaMH pEIICHUs 3ajad;
yMmeHue GOpMyIUpOBaTH U ONEPUPOBATH TMOHSATUSMU: OMpEeNIeHuUE,
akcuoMa, TeopeMa, CIEACTBHE, CBOMCTBO, MpPHU3HAK, J0KAa3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKU; MPUMEHSTh MX; YMEHHE (OPMYINPOBATH
o0paTHOE W NPOTHBOIOJIOKHOE YTBEPXKIEHHE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOA MaTeMaTHYeCKOH WHIYKIIHH,
MIPOBOJIUTH J10KA3aTEIbHBIE PACCYKIACHUS MPU PELICHUH 33]1a4, OLICHUBATh
1 JIOTUYECKYI0  IIPABUIIBHOCTb  PACCYXKICHUN; yMEHHE OIEpHUpPOBATH
MOHATHUAMU. MHOXKCECTBO, IMMOAMHOXECTBO, OIICpallMl HaJl MHOXKCCTBAMMU;
YMEHHE UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar  Ajs
OINMCAHMS PEAJbHBIX MPOLIECCOB U ABJICHUI U MPHU PELICHUU 33/1a4, B TOM
YUCJIC U3 APpYIrux y‘-Ie6HbIX npeaAMETOB; YMCHUC OINICPUPOBATH ITOHATUAMMU
rpad, CBs3HBIN rpad, AepeBo, MUK, Tpad HA MIIOCKOCTH; YMEHUE 3a1aBaTh
U OMHUCHIBaTh Tpadbl pa3NIuYHBIMU CIOCOOAMU; MCIIONB30BATh Irpadbl MpH

pelICHUN 3a1a4

VYMeHHe ONepupoBaTh MOHITHUSAMH: HATYpaJbHOE YHCIO, IEJI0€ YHCIIO,
CTEIEHb C LENbIM MOKa3aTeieM, KOPEeHb HaTypaJbHOM CTENCHHU, CTEIICHD C
palMOHATILHBIM MTOKA3aTeJIeM, CTENEHb C JCHCTBUTEILHBIM TOKA3aTelIeM,
Jorapu(M dYuClia, CHHYC, KOCHHYC M TaHTE€HC IPOU3BOJILHOTO YHCIIA,
OCTaTOK IO MOJYJI0, PAIlMOHAIBHOE YHCJIO0, HPPAIMOHATIBHOE YHCIIO,
MHOXKECTBA HATypaJIbHbBIX, IEIbIX, PAIUOHAIBHBIX, JCHCTBUTEIBHBIX
2 YKCENT, YMCHHE UCIIOJb30BaTh MPU3HAKU JCTUMOCTH, HANMEHBIIUN 00N
JCeTUTeh W HaWMEHbIee oOIlee KpaTHoe, airoput™M EBkiuaa mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH TTO3UI[HOHHBIMH CHCTEMaMHU
CUHCIICHHUS; YMCHHUE BBITIOJIHATH BHIUMCICHUE 3HAYCHUH U ITPe0oOpa3oBaHHsI
BBIPOKEHUI CO CTEMEeHsSMH M JorapupmMamMu, mpeodpa3oBaHus IPOOHO-
pallMOHATIBHBIX  BBIPWKCHHI, yMEHHE  ONEPUPOBATH  IMOHATHSIMH:

IOCJICa0BAaTCIBHOCTD, apI/I(bMeTI/ILIeCKaH oporpeccusa, reoOMETprUICCKad
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nporpeccusi, OECKOHEYHO YOBIBAIOIIas TI'€OMETpPHUECKas IpOorpeccus;
YMEHHUE 33/aBaTh II0CIEIOBAaTEIbHOCTH, B TOM YHUCIE C IIOMOILBIO
PEKYpPEHTHBIX (POPMYN; YMEHHUE ONEpUPOBATh MOHATHUAMH: KOMILIEKCHOE
YHUCIIO0, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMeHT
KOMIUIEKCHOIO ~ 4Mcia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TpPUTOHOMETpUYECKas U airedOpanyeckas); YMETb
MIPOU3BOIUTHh ApU(PMETUUYECKHE JEHCTBHS C KOMILUICKCHBIMH YHCIIAMHU;
IPUBONUTH MPUMEPHI MCIIOIb30BaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUpOBaTh
NOHATUAMM: Marpuna 2x2 wu  3x3, ompeaenuTeNlb  MaTpHIIbI,

reom eTpI/I‘-IGCKI/Iﬁ CMBICJI OITPCACIIUTCIIA

YMeHHue ornepupoBaTh MOHATHSAMH: pPallMOHAIBHbBIE, HPPALUOHAIBHBIC,
MOKa3aTeNbHbIE, CTENEHHBIC, IOrapu(MHUUYECKHe, TPUTOHOMETPUUYECKUE
ypaBHEHUsST ¥ HEPABEHCTBA, MX CHCTEMbI, yMEHHUE OINEPUPOBATH
MOHATUSMU: TOXKJECTBO, TOXKIIECTBEHHOE TpeoOpa3oBaHUE, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YypaBHEHUN W HEPaBEHCTB, PaBHOCHIILHOCTb
yYpaBHEHUH, HEPABEHCTB U CHCTEM; YMEHHUE peliarb ypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IOMOIMIbIO PAa3IUYHBIX MPUEMOB; peIIaTh
ypaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl C T[apaMeTpOM; MPUMEHSATH
ypaBHEHHUS, HEPABEHCTBA, MX CHCTEMbI JUIS PEHICHUS MaTeMaTHUYECKUX

3aa4 1 3a1a4 U3 Pa3INYHbIX obnacrei HAaYKH U peanLHoﬁ JKHN3HH

YMeHue onepupoBaTh MOHATHAMHU: (QYHKUMS, YETHOCTh (QYHKLUHU,
NEPUOIUYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
byHKIMHU, KCTpeMyM (YHKIMH, HauOolbllee ¥ HaNMEHBIIee 3HAYCHUS
GyHKIMU Ha TPOMEXYTKE, HEMpepbIBHAs (DYHKIUS, aCHMIITOTHI Tpaduka
GbyHKIMU, TepBas M BTOpas MPOU3BOAHAS (YHKIMH, T€OMETPUUYECKHH U
¢u3nyeckuif CMBICI TIPOU3BOAHOM, TepBoOOpa3Has, ONpeaAeaEHHbIH
MHTETpaj, YMEHHME HaXOAWUTh ACHUMITOTHI rpaduka (QYyHKIUH; yMEHHE
BBIUUCIIATH  MPOM3BOAHBIE  CYMMBI, NpPOM3BEACHHSA, YacTHOTO U
KOMIO3UIMK (YHKLIMH, HAaXOIUTh ypaBHEHHME KacaTeJbHOW K rpaduky
(GyHKLIMU; YMEHHE HaxXOJUTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIMIA;
YMEHHE HCIIONb30BaTh NPOM3BOAHYIO Uil HCCIeNOBaHUA (YHKUHUH,
HaXOIUTh HAWOOJNbIIME W HAaUMEHbBIINE 3HAueHUS (YHKIMIA; CTPOUTH
rpadMKd MHOTOYICHOB C MCIIOIb30BaHMEM allapara MaTeMaTH4eCKOro
aHajaM3a; NPUMEHATHh IPOU3BOAHYIO JJIsI HAXOXKICHHUS HAWITY4dlIEero
pelieHusT B MPUKIAAHBIX, B TOM YHCJE COLUAIbHO-SKOHOMHUYECKUX U

bu3nUecKuX 3a7adax; HaXOAUTh IUIOMAIH U 00BEMBI (PUTYp C ITOMOIIBIO
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HHTCrpaia, HNpUBOAUTL HNPUMEPbI MATCMATHUYCCKOTO MOACIIUPOBAHUA C

noMoIbio tuddepeHuanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUSAMU: TpapuK QPYHKIMH, oOpaTHas (yHKIIHS,
KOMITO3UIMS (DYHKIMHA, JuHEHHas ¢QYyHKIUSA, KBaJapaTU4Has (QyHKIuS,
pannvoHanmbHAas (DYHKIUS, CTENeHHas (QYHKIHUS, TPUTOHOMETPHUECKUE
byHKIMKA, OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIMHU, IOKa3aTelbHAs M
norapupmuueckasl (QYHKIHUW; YMEHUE CTPOUTh TpapuKH H3YyYEHHBIX
GbyHKUMH,  BBIIONHATH  NpeoOpa3oBaHusl  rpadukoB  (QyHKIHIA,
MCTIONB30BaTh IpaUKH Ui U3YyUEHHs MPOIECCOB M 3aBUCHMOCTEH, MpH
pelIeHHH 3a7a4d U3 JPYTHX YYeOHBIX MPEAMETOB W 3alad W3 peabHON
KM3HH, BBIPOKATh (OPMYJIAMH 3aBHCHUMOCTH MEXIY BEIUYNHAMH;
UCIOJIb30BaTh CBOMCTBA M Trpaduku (GyHKIMHA Ui pelieHus ypaBHEHHUH,
HEPaBEHCTB M 3a/a4 C MapaMeTpamu;, H300paxaTb Ha KOOPIUHATHOM

IIJIOCKOCTH MHOXKECTBA PEIICHUN YPaBHEHUM, HEPABEHCTB U UX CHCTEM

VYMmenue peiiaTb TCKCTOBBIC 3ada4W pa3HbIX THUIIOB (B TOM 4YHUCJIIC Ha
MMPOLCHTBI, A0JIW W YaCTH, Ha ABHIKCHUC, pa60Ty, CTOMMOCTb TOBapOB H
yCIIyr, HaJIOru, 3aJia4v H3 o0tacTu YIIpaBJIICHHUA JIMYHBIMH U CEeMEHHBIMU
(bHHchaMPI); COCTAaBJIATHL BBIPAXKCHUS, YPABHCHUS, HCPABCHCTBA U HUX
CUCTCMbI IIO YCJIOBHUIO 3aJa4u, HCCICIOBATH IMOJIYYCHHOC PCHICHUC U
OLICHHUBATHh HpaBI[OHOHO6HOCTI) PE3yJbTAaTOB;, YMCHHC MOACINPOBATH
pC€aIbHBIC CHUTyallUM Ha s3bIKC MATCMAaTHUKH, COCTaBJISATH BBIPAXKCHUA,
YpaBHCHUS, HCPABCHCTBA U UX CUCTCMBI 110 YCJIOBHUIO 3aJla4U, UCCIICAOBATH
MOCTPOCHHBIC MOACIN C HCITIOJIB30BAHHUEM arrapara aJII‘GGPBI,

MHTEPIPETUPOBATH MTOJTYYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMH: CpelHee apudmMeTHueckoe, MeauaHa,
HanOoJbIlIee ¥ HAMMEHbIIICE 3HAUCHHS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOr0 HabOpa; yMEHHE H3BJIEKaTh, MHTEPIPETHUPOBATDH
nH(pOopMaIuIo, MPEACTaBICHHYIO B Ta0NHIlaxX, HA AUAarpaMMax, rpadpukax,
7 OTPaKAIOIYI0 CBOICTBA PEAIbHBIX MPOLIECCOB U SBICHUI; MPEACTABIATH
MHPOPMALIMIO C TOMOIIBI0 TaOMWII W JAMarpamMM; HCCIEJ0BaTh
CTaTUCTUYECKHE JaHHbIE, B TOM YHCJIE C MPUMEHEHUEM TpapuuecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; Ipa)UyecKu MCCIIEI0BATh COBMECTHBIE

HaOJI0IEHUS C TOMOILBIO AUAarpaMM pacCenBaHUs U JMHEHHON perpeccun

YMeHue omnepupoBaTh MOHATHUAMM: CIYYalHBIA ONBIT M CIydailHOe

C06BITI/IG, BCPOATHOCTDH CJ'Iy‘IElfIHOl"O CO6BITI/I$[; YMCHHUEC BbIYUCIIATH
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BEPOSITHOCTh C HCIHOJB30BAHWEM TIpaUUECKUX METOJO0B; HPUMEHSIThH
(bopMyNBl CIOKEHUS W YMHOXEHHUS BEpOSTHOCTEH, (QOpMyny IOIHOM
BeposATHOCTH, popMmyny bepHymiu, komOuHaTOpHBIE (aKThl U (OPMYIIBL;
OLICHMBATh BEPOATHOCTH pEAIbHBIX COOBITUH; YyMEHHE ONEepUPOBAThH
NOHATUAMU: CllydaiiHas BEJIMYMHA, paclIpelelieHUe BEPOSITHOCTEM,
MaTeEMaTHYECKOEe O)XXHMJaHUE, IUCHEpCUs M CTaHJApPTHOE OTKJIOHEHUE
CIly4ailHOM  BENMYMHBI, (QYHKIWUU paACIpENeNCHHS U  IUIOTHOCTH
PaBHOMEPHOI'0, MOKA3aTEILHOTO U HOPMAJILHOT'O pacIipe/ieNieHH; yMeHue
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACIpPEIEICHUN Ul pELICHUs 3a/1ay;
3HAaKOMCTBO C TIOHSITHSIMU: 3aKOH OOJBIINX YMCEN, METO/AbI BHIOOPOYHBIX
UCCJIEIOBAaHUM; YMEHHE TPUBOAUTH IPUMEPHl MPOSBICHUS 3aKOHA
OONMBIIMX 4YMCET B INPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHHE
OIEpPUPOBaTh MOHATHAMM: COYETAHUE, NEPECTAHOBKA, YHMCIO COUYETaHM,
YUCIO  TEepecTaHoBOK; OuHOM  HbIOTOHa;  yMeHHE  NPHUMEHATh
KOMOMHATOpHBIE (PAKTBI M PACCYXKACHUS Ul PEIICHUs 3ajad; OLEHUBAThH
BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTAaBJIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETHUPOBATH MOITYYEHHBIN pe3ysbTaT

YMeHue onepupoBaTh MOHATHSMH: TOYKA, MpsMasi, TUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JyY, BEIHMUMHA YIJa, IUIOCKUIA Yroi, ABYTPaHHBIHI
yroqi, TPEXTPaHHbIN Yroj, CKpelUBaIoIuecs NpsaMble, MapalieIbHOCTh U
MEePIEHANKYISPHOCTh TPSIMBIX U IUIOCKOCTEH, YroJll MEXIy MPsSMbIMU,
Yroa MeEXAy TpsSMOM M TUIOCKOCTBIO, Yrojl MEXKIy IUIOCKOCTSIMU,
9 paccTosHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHHUE MEXIY NpPSIMBIMHU,
PAcCTOSIHUE MEXIYy IUIOCKOCTSIMH; YMEHHME HUCIOJIb30BaTh MPU PELICHUU
3aa4 U3y4deHHbIC (DAKTBl U TEOPEMBI IJIAHUMETPUHU; YMEHUE OIICHUBATH
pasMepbl OOBEKTOB OKPYXAIOIMIET0 MHpPA; CTPOUTH MaTEMaTHYECKUE
MOJIEIM C TOMOIIBIO TE€OMETPUYECKUX TOHATUH M BEIUYHH, pelaTh

CBA3aHHBIC C HUMH MIPAKTUYCCKUEC 3a1a4r

YMeHue ornepupoBaTh MOHATHSAMHU: IUIOMATL (PUTYPBI, 00BEM (QHUTYDHI,
MHOTOTPaHHHK, TMPABUJIbHBIA MHOTOIPAHHUK, CEYEHHE MHOTOTrpaHHUKA,
KyO, mapajienenurnesl, Opu3Ma, NOHpamMuiaa, (Urypa M TOBEPXHOCTb
10 BpalleHus, MWINHAP, KOHYC, miap, cdepa, miomans cdepsl, IUIOMATb
MOBEPXHOCTH THPAMHJIBI, TPHU3MBI, KOHYycCa, IWIMHIpA, 00BEM KyOa,
NPSIMOYTOJIBHOTO ~ MapaJuleyeNuIe/ia, MMHPaMHJIbI, TPU3MBI, LHWIHHIPA,
KOHYCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUCHHs KOHYCa M LWIMHIPA,

napajijiCJibHbIE OCHM HWJIKM OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTb,
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Kacaromasicss ceppl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CeueHHe
MHOTOrpaHHHMKA, M300pakaTb MHOTOIPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs], UX CEYEHUsS, B TOM YHCIIE C ITOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (DUTYp, CaMOCTOSTENbHO
(bopmynupoBaTh OnpeeaeHNus U3y4yaeMbIX (QUryp, BBIABUTaTh THIIOTE3bI O
CBOMCTBaX M NPU3HAKAX T'€OMETPUYECKHX (UTYp, OOOCHOBBIBATH WIIH
OmpoBepratb MX; YMEHHE TNPOBOIUTH Kilaccuukamuio ¢uryp 1o
pasIMYHBIM TMPU3HAKaM, BBIIOJIHATH HEOOXOAWMBIE OMOJHUTEIbHBIE

MIOCTPOEHUS

VYMeHHe omepupoBaTh IOHATHSMHU: JBWXKCGHHE B  IIPOCTPAHCTBE,
napauleNbHBIA TEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHue MOa00us, TON00HBIE (UTYpBI; yMeEHue
pacrio3HaBaTh paBHbIE M IMONO0HBIE (HUTYpPHI, B TOM YHCIIE B TPHUPOJIE,
HCKYCCTBE, apXUTEKType; NCIOIH30BATh T€OMETPUIECKHE OTHOIICHUS TIPH
peUIeHUH 3ajady; HAaXOJUTh T'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YrOJ,
11 IUI0IAAb, 00bEM) MPHU PELICHUH 33734 U3 IPYTUX y4eOHBIX MPEAMETOB U
U3 peajbHON JKW3HM;, YMEHHE BBIYUCISATH T€OMETPHUUECKHE BETUYHUHBI
(wmHA, yrom, miIOMmA[b, OOBEM, IJIOMAIb IOBEPXHOCTH), HCIIONB3YS
U3y4deHHBbIC (QOPMYJIBI M METOJBI, B TOM YHCJE: IJIOMAAb MTOBEPXHOCTH
NUPaMU[IBI, MIPU3MBI, KOHYCa, LMIMHJIpA, IUlomaas chepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  MapajUleNienuIieia, MHPaMUIbI, TPHU3MBI, LIIMHJPA,

KOHYCa, I1apa; yMEHHE HaXOAUTh OTHOIIEHHE 00bEMOB TTOIOOHBIX (hUTyp

YMeHue onepupoBarh MOHATHUSMHU: NPSAMOYTOJbHAs CUCTEMAa KOOPJIMHAT,
BEKTOp, KOOPJAMHATHl TOYKH, KOOPAUHATBHl BEKTOpPA, CyMMa BEKTOPOB,
1 IIPOM3BEICHUE BEKTOpAa Ha YHUCIIO, DPA3JIOKEHHE BeKTopa Mo Oa3ucy,
CKaJSIPHOE IIPOM3BEJIEHUE, BEKTOPHOE IPOM3BEIACHHE, Yrol MEXKIY
BEKTOpPAMH; YMEHHE HCIIONb30BaTh BEKTOPHBI U KOOPAWHATHBIM METOJ

A pEIICHUA TCOMETPUUCCKHUX 3aJlad U 3aaa4 APYyrux y‘Ie6HI)IX npeamMcToOB

YMeHue BbIOMpaTh MOAXOISIINN METO JUIs pelIeH s 3a/1au; TOHUMaHHe
3HAYUMOCTH MaTEMATUKU B M3YYCHUM MPUPOIAHBIX M OOLIECTBEHHBIX
13 IIPOLIECCOB M SABICHMI; yMEHHE paclo3HaBaTh IIPOSIBICHUE 3aKOHOB
MaTeMaTHKH B UCKYCCTBE, YMEHUE NMPUBOAUTH IPUMEPbl MaTeMaTHUECKUX

OTKPBITUN POCCUMCKOM U MUPOBOM MaTEMaTUYECKON HAYKU
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D

IO MATEMATUKE
Kon ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BIYUCTIEHUS
1.1 Hatypanbnble u niensie uncna. [lpusHaku AeIMMOCTH LENbIX YHCel
12 Paunonaneupie uucna. OOBIKHOBEHHBIE U JIECATUYHBIC JApPOOM, MIPOICHTHI,
' OeCcKOHEYHbIE TIepUOIUYECKUe APOOHU
13 ApudmeTrnueckuii KOpeHb HATypaJbHOW cTeneHH. J[eHCTBHS ¢ apu(pMETHIESCKUMHU
' KOPHSIMU HaTypaJIbHOU CTEIIEHU
14 Crenenb c 1enbiM nmokasaresneM. CTeneHp ¢ palMoHaIbHBIM TToKa3aTeneM. CBoicTBa
' CTEIeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTAHTE€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTHuHbIe U HaTYpaJIbHBIE JIOTapU(BMbI
JeiictButenbHbie  yucna. Apudmerndyeckue onepanuu ¢ JIeHCTBUTEILHBIMU
1.7 gucnamu. [IpubnukEHHbIC BRIYUCICHUS, IPaBUJIa OKPYIJICHHS, TIPUKHIKA U OIICHKA
pe3yJibTara BEIYMCIEHUM
1.8 [IpeobOpazoBanue BhIpaKEHUN
1.9 KomrmnexcHplie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [enbie 1 1poOHO-paliMOHATBHBIC YPAaBHCHHS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUS
24 [TokazaTenbHbIC U TOrapuPMUUECKUE YPABHEHUS
2.5 Lenble 1 1poGHO-paliiOHAIbHBIE HEPABEHCTBA
2.6 HppannonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TOrapupMUUEcKre HEPaBEeHCTBA
2.8 Tpuronomerpuueckne HepaBeHCTBA
2.9 CucremMbl U COBOKYITHOCTH YPaBHEHUW U HEPABEHCTB
2.10 YpaBHEeHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cucTeMsl TMHEHHBIX ypaBHEHHH. OTpeaenTeh MaTPUIIBI
3 OyHKIMUU U TpaduKu
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OyHKIMs, crnocodbl 3amaHus QyHkuuu. I'padux ¢ynkuuu. B3anmuo obpaTHble

3 ¢ynkuuu. YétHele 1 Heu€THbIe pyHKUMU. [lepuoanueckue GyHKINHN
OOnacte ompeneneHUs] W MHOXKECTBO 3HaueHWH QyHKimuu. Hymn QyHKImm.
3.2 [IpomexyTkun  3HaKONOCTOSHCTBA. [IpoMeXyTkM  MOHOTOHHOCTH  (YHKIUH.
' MakcumMymbl U MUHUMYMbI (yHKOuU. HaubGonbliee u HauMeHblllee 3HAYEHUE
(YHKIIMM Ha IPOMEKYTKE
33 CreneHHass (QyHKUUS C HaTypajdbHBIM M LEJNbIM IOKa3aTreneM. EE cBoiicTBa u
' rpaduk. CBolicTBa u rpaduk KOpHs N-0i CTEHEHH
3.4 Tpuronomerpuueckue QyHKINH, UX CBOMCTBA U IpapUKU
3.5 [TokazarenbHas u norapupmMudeckas GyHKIUU, UX CBOMCTBA U TPaPUKH
16 Toukm paspeiBa. AcumnToTel TpadukoB (yHkiuid. CpolicTBa  (QyHKIUH,
' HENpEepbIBHBIX HA OTPE3Ke
3.7 ITocie qoBaTeNBHOCTH, CIIOCOOBI 3a4aHUs ITOCIEN0BATEILHOCTEH
3.8 Apudmerrnueckas 1 reomeTpuueckas nporpeccur. @opmyia CI0KHBIX POLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonnast pynkuuu. [Ipon3BonHbIe 2IEMEHTAPHBIX (HYHKIUI
[IpuMmeHeHHe NPOU3BOAHOW K HCCIEIOBaHMIO (GYHKUMH Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxaeHne HauOonbIIero 1 HaMMEHBIIEro 3HaYeHus (YHKLIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuTerpan
5 MHoxecTBa U JOrHKa
5.1 MHokecTBO, olepali HaJ MHOXecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTD U cTaTuCTHKA
6.1 OmnwucarenbHas CTaTUCTUKA
6.2 BeposatHocTb
6.3 Kombunatopuka
7 I'eomeTpust
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [Ipsimble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHHKH
7.4 Tena 1 MOBEPXHOCTU BpalCHUS
7.5 Koopaunats!l 1 BEKTOpPEI
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Marematuka. 'eometpus; 10 kiacc. yriyoaenHoe ooyuenne Mepsmsik AT,
Homupogckuii [I.A., ITonskos B.M.; nox penakiueii [Tononsckoro B.E.
OO0111€CTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO M31aTebCKUil LIEHTP
«BEHTAHA-T'PA®y»; AxtnonepHoe obmecTtBo «M3marenbcTtBo «IIpocsemnienney
» Marematuka. ['eomerpus; 11 kiace. yriyonennoe ooyuenue Mepsmsak AT,
Homuposckuii [I.A., ITonsakos B.M.; nox penakiuei [Tononsckoro B.E.
OO011ecTBO C OTPaHMYCHHOM OTBETCTBEHHOCTHIO M3 aaTeIbCKH IICHTP

«BEHTAHA-TPA®»; Axkunonepnoe odmectso «M3narensctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YAUTEJIA

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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