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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBasieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHErO
oOuiero oopa3zoBaHusl, TaKk Kak 00eCIeYuBaeT BO3MOKHOCTh U3YUYEHHUSI TUCLUUIIIINH
€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 YTBEPKACHUM MPHU PEILICHUH F€OMETPUYECKHUX
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 OOy4aroumxcs mpu
U3YYEHUU T'€OMETPHUH, KaK COCTABIISIONICH mpeamMeTHON obnactu «MaTtemaTuka u
uHpopMaTHKa»  depe3  oOecriedeHHe  BO3MOXKHOCTH  MPHOOpETeHUs |
UCTIOJIb30BaHUsI OoJjiee TIIyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu@UUHBIX TEOMETPUHU, U HEOOXOAUMBIX ISl YCIEITHOTO MPOodheCcCHOHATBLHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopureTHpIMH 3a7ayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
PacIIUPSIOUIMMH U YCUIIUBAIOIUMH Kypc 6a30BOr0 YpOBHS, SIBJISIFOTCS:

pacuIMpeHHe NPEICTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJbTYpbI U
(opMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U FEOMETPHUH C OKPYKAIOIIMM MUPOM;

(¢opMupoBaHUE MPEJCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJISIOIIMX ONUCHIBATH U H3y4daTh
pa3HbI€ SBJICHUS OKPYKAKOLIET0 MUPA, 3HAHUE MOHSITUIHHOTO anmnapara mo pa3aeiny
«CtepeoMeTpus» y4eOHOTO Kypca reOMETPHUH;

dbopMupoBaHME  YMEHHMS  BJIaJIeTh ~ OCHOBHBIMM  TOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (UTypax UM MX OCHOBHBIMU CBONCTBAMHU, 3HAHHE TEOPEM,
dbopMyn1 U yMeHUE UX MPUMEHSITh, YMEHHUS JIOKa3bIBaTh TEOPEMBI U HAXOIUTh
HECTaHAApTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpOBaHUE YMEHHMS PACIIO3HABATh HA YEPTEkKaX, MOJACIAX U B PEabHOM
MUpPE MHOTOIPAaHHUKM M Te€Ja BpalleHUs, KOHCTPYHPOBATH TIE€OMETPUYECKHUE
MOJIEIIH;

dbopMUpoBaHUE TOHMMAaHUS BO3MOXHOCTU AKCMOMATUYECKOI'O MOCTPOEHUS
MaTeMaTUYEeCKUX Teopui, (POpMUPOBAHHE MOHMUMAHHUS POJU AKCHOMATHUKH MPH
IIPOBEJICHUU PACCYKICHUM;

dbopMupoBaHUE yMEHHS BIaJE€Th METOAaMH J0Ka3aTeNIbCTB M aJTOPUTMOB
pelIeHusl, YMEHUSI WX MPUMEHATh, MPOBOJMUTH J0KA3aTEIbHBIE PACCYXKIACHHS B
XO/JI€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJICPKAHUEM,
dopMupoBaHUE TPEACTABICHUS O HEOOXOJMMOCTH  JIOKa3aTelbCTB  IpH



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

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

dbopmupoBanue (HyHKIIHMOHAIBLHON TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHHSI PACIO3HABaTh IMPOSIBICHUS TE€OMETPUYECKUX TOHATUM, OOBEKTOB W
3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX CUTYalMsIX W MPU U3YUEHUU JIPYTUX
yu4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS PEATbHBIX CHUTYallUid, HCCJEI0BAHUS MOCTPOEHHBIX MOJIETEH,
UHTEPIPETALMU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEp>KaTeIbHBIMU JIMHUSMHU y4eOHOro kypca «l'eomerpusi» B
10-11 «knaccax sBistoTcsi:  «lIpsiMble W IMIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukn», «Tena Bpamenus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBMKEHUS! B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «YyMETh ONEPUPOBATH
HNOHATUSMUY», PENEBAHTHBIMM I'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOyYEHHs B
10-11 kiaccax, OTHOCHTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4e€OHOro Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMHM  pachpeiensieTcss He  TOJbKO 110
coJiep KaTelIbHBIM JIMHUSM, HO U 10 rogam oOyuenud. ConeprkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHoi padboueit
IpOrpaMMBbl, pPacTpeAeNEHHBIM O ToJaM OOYyYeHHS, CTPYKTypUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIuecs
oOpaliajiucb  HEOJHOKpPATHO. DTO  TMO3BOJISIET  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:

co3mate ycnmoBus ans  auddepeHunanuu  o0ydeHHUs, TOCTPOCHUs
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, obecrieynBasi MPEEMCTBEHHOCTb 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 Heaento), B 11 kimacce — 102
yaca (3 Jaca B HEJIeJN).



COJEPKAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

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

B3anmHOe pacnosioxkeHHe MpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajuielibHble W CKpelluBarolmuecs mnpsMbie. [Ipu3HaKM CKpelMBarOIIMXCS
npsMbIxX. [lapamienbHOCTh IPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: MapalieIbHbIC
IpsIMBIE B IPOCTPAHCTBE, MAPAJUIENbHOCTh TPEX NPSIMBIX, MAPAIIIETBHOCTD MPSAMOU
u 1ockoctu. [lapamnensHoe W UEHTpabHOE MPOECKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOrO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapajiesbHONW MPOEKIHHU. YTIbl C COHAMPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIy NpSAMBIMHA B IpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: MapaJlieIbHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAaHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpajap, MapajulelienuIe],
MTOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHINKYJIIPHBIE MIPSMbIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpEMa O HPSIMOH
NEPIEHINKYIISIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSTHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPIECHAMUKYJISAPHOCTA  JIBYX
m1ockocTer. Teopema o TpEX NEePIEeHINKYIIAPaAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
yroJj, JUHEWHBIA YroJl IBYTPAaHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpanHuka. [Ipmsma: n-yrompHas
npu3Ma, IpsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBAasi U MOJHAsl MOBEPXHOCTb MPU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIM — MHapajulesIeNUNe]] W  €ro  CBOWCTBA.
Kparuaiimne mnyTd Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas Tteopema Iludaropa. I[lupamuma: n-yrompHas mnupamuiaa,
npaBuibHas W yceu€HHass mnupamuabl. CpoiicTBa pédbep M OOKOBBIX TpaHeil
IIPaBWIbHOW nUpaMubl. lIpaBriibHbIE MHOTOTpaHHUKU: NPABUJIbHAS NpPU3Ma U



IIpaBUJIbHAS IMpPaMUJa, IpaBWIbHAsA TPEyrojbHas INHPAMHUAA WU IPABUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHue O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTasp,
JNOACKAdIp U UKOCABIP.

Bbruncnenue 51€MEHTOB MHOTOTPaHHMKOB: pEOpa, JuaroHalid, YIJbl.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMON IPHU3MBI,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL.
[Inomane OOKOBOM TOBEPXHOCTH U IOBEPXHOCTH MPAaBUIBHOM NHUpPaMUbI,
TeopeMa O IUIOAAU YCEUEHHON ITUPaMUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IPABHIIBHBIX
MHOTOrpaHHUKOB. CHUMMETpUsi B IIPaBUJIBHOM MHOTOIPDAaHHHMKE: CHMMETpUS
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 U IPOTUBOIIOJIOXKHO
HaIIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHUE BEKTOpA Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOMCTBA YMHOYKEHHSI BEKTOpPA HA YHCIIO.
[ToHsaTe KOMIUTaHApHBIE BEKTOPBI. lIpU3HAaK KOMILIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenumnena. TeopemMa O Pa3lnoOKEHUHM BEKTOpa IO TpPEM
HEKOMIUIAHapHbIM  BekTopaM. [IpsAmoyrosbHas  cucremMa  KOOpAWHAT B
npoctpancTBe. KoopanHatel Bektopa. CBsi3b MEXAY KOOPAMHATAMHM BEKTOpA M
KOOpAMHATAMU TOYEK. YTOJN MexXIAy BekTopamu. CKaasipHOE IPOU3BENCHUE
BEKTOPOB.

11 KVIACC

TeJia BpaleHust

[TonATHs: UWIMHAPUYECKAs MOBEPXHOCTb, KOHHYECKash IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTedl. Tenma BparieHus:
IIJIMHAP, KOHYC, YCeU€HHBI KoHyc, cdepa, map. BsaumHoe pacmosioxeHue
chepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxkeHue Ten
BpallleHNs Ha IUIOCKOCTH. Pa3BépTka nmnmuiapa u konyca. Cummerpust cdepsl U
mapa.

O0béM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
OpsIMOYTOJIBHOTO Mapajuienienunena W ciaeactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TMPU3MBI, WIMHIpPA, MUpaMuIbl 1 KoHyca. OO0BEM Iapa U MapoBOTo
CerMeHTa.

KomOuHaiuu Tenm BpaleHuss U MHOTOrpaHHHKOB. [Ipw3ma, BmmcaHHas B
IWUIMHJp, ONHCaHHas okojo uwimHapa. Ilepeceuenne chepsr u mapa ¢
iockocThio. Kacanme mrapa u chepsl miockocThio. [IoHSATHE MHOTOTpaHHUKA,



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 (uryp. IlpeoOpa3zoBanue momoOusi, roMoTeTus. Pemienne 3amady Ha
IIJIOCKOCTH C UCMOJIb30BAaHUEM CTEPEOMETPUYECKUX METOOB.

[TocTpoenue ceyeHrii MHOTOIPaHHUKOB M T€JI BPALICHUS: CEYEHUS LIWIIMHIpa
(mapaJyienbHO W TMEPICHANKYJSIPHO OCH), CEUYCHHS KOHyca (mapalieiabHble
OCHOBAHHUIO M MPOXOJIAIINE YePe3 BEPIIMHY), CEUYSHHUS IIapa, METOIbI IIOCTPOCHUS
CEUCHMI: METOJ| CJICJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIIEH MJIOCKOCTH.

BekTOopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHOe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOTrO YyMHOXeHHUs. IIpsMoyrosibHas
cucTteMa KoopauHaT B mpoctpancTBe. Koopaunartel Bektopa. Paznokenue BekTopa
no ©Oazucy. KoopJIHWHATHO-BEKTOPHBI METOJA MPU PEHICHUU TE€OMETPUUYECKUX
3a/1ad.

JIBUKeHUs B IPOCTPAHCTBE

JIBmxkenus: mpoctpanctBa. OtoOpaxeHus. J[BMKEHUS U PaBEHCTBO (QUTYD.
O6mme cBoiicTBa JBWKEHUN. Buapl JBWXEHUN: TapauiesibHBIM MEepeHoc,
LEHTpaJIbHAasl CUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTD TPAXKTAHCKOMW MO3UIIMKM 00YUaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOIIecTBa,  IPEJACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (BYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
mporeayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, ONPOCHI W JIPYroe), YMEHHE
B3aMMOJICMCTBOBAaTh C COLUAIBHBIMU HHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) naTpHMOTHYECKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM T'PaKJIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
UCIIOIb30BaHUE OTUX JOCTIDKCHUN B JIPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHME AYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJICHMS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUNW HAyKu U JEATEeNbHOCThIO YYE€HOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOrO OYIYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETHUKY MAaTEeMaTUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUH, BOCIPUUMUYUBOCTh
K MAaTEeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHe:

c(OPMHPOBAHHOCTh yYMEHHS TPHUMEHSATH MaTEeMaTUYeCKHe 3HAHUS B
WHTEPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOC THTaHHE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH U
OTJIbIXa, PETYIsIpHAs (U3UYECKas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENIBHOMN €SI TENbHOCTHIO;

6) TpynoBOe BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasiuuHBIM  cepaM  TPOPECCHOHABHOM  JEeSITCIBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W ©€ NPWIOKCHHSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccun u peaau3oBBIBaTh COOCTBEHHBIC KWU3HCHHBIC TUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U



caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YUYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a]]a4 MaTEMaTHUYECKON HAMPaBIeHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYphl, TIOHMMAHHE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOMN
Cpelibl, 0CO3HaHUE TJI00ATBHOIO XapaKTepa dKOJIOTUUECKHUX MPoOIeM, OpUEHTALIHS
HAa TMPUMEHEHHE MAaTeMaTUYeCKUX 3HAaHUU JUId pelieHus 3afgad B 00JacTH
OKpYXalolel cpefpl, IUIAHUPOBAHUE IIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIICCTBEHHOW  TPAKTUKH, IOHUMaHUE
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUIU3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTUKd M MaTeMaTHYECKOW KYJIbTYpOM KakK CpEJACTBOM TIO3HAHUS MU,
TOTOBHOCTh OCYIICCTBIISATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JACSATEIbHOCTh
WHIVBUAYAJIHHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

ba3oBble jjornyeckue aeiicTBuA:

BBISIBJISITh U XAPAaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKK MaTeMaTUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXJy MOHATUSIMHU, (OPMYIUPOBATH
OTpe/IeSICHHs] TIOHSITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUu(pUKAIIY,
OCHOBAaHMSI 17151 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUU TPOBOJIUMOIO aHAIN3a;

BOCIIPHHUMATh,  (HOPMYIUPOBaTH W  TPEOOPa3OBBIBATH  CYKICHUS:
yTBEPAUTEIbHBIE U OTPUIIATENIbHBIE, € AMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIONEHUAX W YTBEPKACHHSIX, MpEJJIaraTh KPUTESPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U NPOTUBOPEY NI,

JenaTh BBIBOJABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSATENIBHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbIE ¥ OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTALINIO, IPUBOJIUTh IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS 1 BBIBO/IBI;

BBIOMpaTh crmocod pereHus: y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHHWs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPHEB).

ba3oBble uccienoBaTe/lbCcKie AeHCTBHUA:



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

MPOBOJUTH CAMOCTOATENILHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAHKE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, MPoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
IPOBEIEHHOTO  HAONIONEHUs, HCCIENOBAaHUSA, OLEHHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIIICHHIA;

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

Pabora ¢ undopmanmeii:

BBISIBIISITh ACPUIUTH MH(DOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETa HA
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

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

CTPYKTYypUpOBaTh WH(MOPMAIMIO, MPEACTABIATh €€ B Pa3IU4YHBIX (opMmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

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

B XOJI¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJieMBl, pemaeMoi 3ajJadd, BBICKA3bIBATh WJCH, HAIlCJICHHbIC Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, YKCIIEPUMEHTA, UCCIICI0BaHMUS,
IPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a7ad
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHUBepcaJbHbIE YueOHbIE 1elCTBUSA
Camoopranuszanus:



COCTaBJIAITh IJIaH, aJITOPUTM PELICHMs 3a]1a4H, BEIOMpATh CIIOCOO pEIICHUS C
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
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, CAMOKOHTPOJIA Ipolecca MU pe3yibTara peLIeHHs
MaTeMaTUYeCKOM 3a/1auu;

OpEeIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUU 3aJauu,
BHOCHUTb KOPPEKTUBBI B JIESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

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

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U WCIOJIb30BaTh NPEUMYIECTBA KOMAHIHON M WHIMBHUAYaTbHOU
paboThl mMpU pEHIeHUH YYeOHbIX 3aJa4, MPUHUMATh 1EJIb COBMECTHOMU
NEeSTENbHOCTH, TUJIAHUPOBATH OPraHU3alMI0 COBMECTHON palOoThl, pachpeneisiTh
BUJIbI palOT, JIOrOoBapuBaTbCs, OOCYXJaTh TIPOLIECC M pe3yiabTar padoThHI,
000011aTh MHEHHST HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (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
YYaCTHUKAMU B3aUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

e CBOOOJIHO OIEpUPOBATh OCHOBHBIMU MOHATUAMH CTEPEOMETPUU IPHU
pELIEeHNH 3374 ¥ POBEICHUN MAaTEMATUYECKUX PACCYKIACHUM;

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

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

e CBOOOJHO OIEPUPOBATH TMOHATHUSAMHU, CBSA3AHHBIMH C yIJlaMH B
IIPOCTPAHCTBE: MEXAY IPSAMBIMA B IMPOCTPAHCTBE, MEXKAY MNPAMOU U
IIJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJIHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOTPAaHHHMKOB (TIpH3Ma,
nUupaMuIa, IpsMOYTOJIbHBIN Tapaiienenunesa, Kyo);

e KJIAaCCH(PUIUPOBATH  MHOTOTPAHHHWKH, BBIOMpas  OCHOBAaHMS  JIs
KJ1accupuKaIum;

e CBOOOJIHO  OMNEPUPOBATH TOHATHSIMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATH napasuiesibHOE, LEHTPAJIbHOE U OpPTOrOHAJIBHOE
NPOEKTUpPOBaHKE (UTYP HA TIOCKOCTb, BBINOJIHATH M300pakeHUs puryp
Ha IJIOCKOCTH;

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

e BBIUMCJISITH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPaHHUKOB  (TIpu3Ma,
NUpaMmIa), TEOMETPUUYECKUX TeJl C IpUMEHEeHUuEM (HopMy;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU: CHMMETPUSI B MPOCTPAHCTBE, LICHTD,
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 pemaTh 3aJa4yd Ha JOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLUEHUU U
HaxO0XXJICHUE TECOMETPUYECKUX BEJIMYMH, MPUMEHSISI U3BECTHBIE METOJIbI
MIPU PEIICHUU MaTEMaTUYECKUX 3aj7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIOHOCTH;

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

e WU3BIICKATh, MPEOOPa30BBIBATH WU HUHTEPHPETUPOBATH HUHPOPMAILUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (PUTypax, MPEACTABICHHYI0 Ha
YyepTekax U pUCYHKax;

e TMPUMEHATH [OJYYEHHbICE 3HAHUS HA TPAKTUKE: CpaBHUBATh U
aHaJIM3UPOBATh PEalbHbIE CUTyalldd, MPUMEHSATh U3yYCHHBIE MOHSTUS B
mpolecce TMOMCKAa PELIeHUS MaTeMaTH4eckd  CcopMyIMpOBaHHOU
npoOJieMbl, MOJEIUPOBATH PEAJIbHbIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUU,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENU C MCIOJIb30BAaHUEM T€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara aareOpbl, peraTh MPaKTUYECKHE 3aJ1auyH,
CBSI3aHHBIE C HAXO0XKJIECHUEM I€OMETPUUYECKUX BEJIMYUH;

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

K xoniy 11 kiacca oO0yyaromuics HayquTCs:



CcBOOOJIHO ONEPUPOBATHh TMOHSATHUSMH, CBS3aHHBIMU C IHJIMHIAPUYECKOM,
KOHUYECKONM U c(hepudyecKkor TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
NOJIyYEHUS,

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

pacmo3HaBaTh Tejla BpamlieHus (UUIUHApP, KOHYC, cdepa U map) u
OOBSCHATH CIIOCOOBI TTOJIYYECHHUSI TEJ BpAIllCHUS;

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

CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBS3aHHBIMH C KOMOMHAIIMSIMHU Te
BpallleHWs] 1 MHOIOTPaHHUKOB: MHOT'OIPAHHUK, BIMCAaHHBIA B cdhepy U
OMHCaHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalllCHMUS;

BBIUYUCIIATH COOTHOILLIEHUS MEX/Y TUIOLAAIMU MOBEPXHOCTEN 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 U MPeoOpa3oBbIBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QUrypax, MPEACTABICHHYIO Ha
YepTekKax U pUCyHKax;

CBOOOJHO ONIEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIINIOJIHATH OINEpalii HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJUHAT;
pemarb reOMETPUYECKHE 3a/1a4M Ha BBIUYMCIICHUE YIJIOB MEXAY IPSIMBIMU
U IUJIOCKOCTSIMHM, BBIYHMCIIEHHE 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 JBUKCHUMN;

BBITIOJHATh HM300paK€HHUS MHOTOTPAHHUKOB M TeJ BpaILEHUS TIpU
MMApAJUICIIBHOM  T[EPEHOCE, LEHTPAIBHOM CHMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IIPU IIOBOPOTE BOKPYT MPsIMOM, TpeoOpazoBaHus o 100us;
CTPOUThH CEYEHUsT MHOTOTPAHHUKOB M TEJI BPAICHMS: CEYEHUs LIWIMHIpA
(mapajuiesbHO M NEPIEHIMKYJISIPHO OCH), CEUEHHS KOHYcCa (MapaJiebHbIe
OCHOBAHMIO ¥ IIPOXOJSAIIME YEPE3 BEPILINHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHHUW: METOJ CIIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILEN TIIOCKOCTH;



JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKICHUS;
MPUMEHATh TeoMeTpuueckre (aKThl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a7a4, IPEANOJIArarluX HECKOJIbKO IIArOB pPELICHUs, €CIHU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOM (hopMme;

pelmarb 3ajJadyd Ha JI0Ka3aTeabCTBO MATEMAaTUYECKUX OTHOLICHUM U
HAXOXKJICHUE TEOMETPUUYECKUX BEIINYMH;

MIPUMEHSATh MPOTPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKUX 3a/1aY;

MPUMEHATh  IOJIYYCHHbICE  3HAaHUA HA  MNPAKTUKE:  CPAaBHUBATh,
AHAJIM3UPOBATh U OLICHUBATH PEAJIbHBbIE CUTYaIlMU, TPUMEHATh N3YUYCHHBIC
IOHATHS, TEOPEMBI, CBOMCTBA B MPOLECCE IIOWCKA  PEIICHUS
MaTeMaTH4eCcKu  CPOPMYJIUPOBAHHOMW  MPOOJIEMBbI,  MOJCIUPOBATH
pealIbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPUM, HUCCIIEIOBATh MOCTPOCHHBIC
MOJIEJIM C MCIIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKUE 3ajJaud, CBSI3aHHBIE C
HAXOXJICHUEM F€OMETPUUECKUX BEJIUYHH;

MMETh TPEACTaBICHUS OO0 OCHOBHBIX ATalax pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM 4yacTu (pyHIaMEHTa pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHnoBaHue pa3jeioB 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 1
IPOCTPAHCTBE
3 [TapannensHOCTh NPSAMBIX U IUNIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepneHz[mfyﬂﬂpHOCTb HPSMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBToPeHHe, 0000111eHNE U CUCTEMATU3ALMS 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




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, 0606H_IGHI:IG u 17 1
CUCTEMAaTH3aIHs 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne

/o

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHnTpoibHbIe
padoTbI

IIpakTH4eckue
padoThI

JlaTa
H3y4YeHUs

DJIeKTPOHHbIE
nu@posbIe
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHbIE NpaBUIIa U300paXKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajlieIbHbIX
IpSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA

[lonsTHA cTepeoMeTprn: TOUKA, IpsMas,
IUIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIC
npaBuIia H300paKEHHUS Ha PUCYHKE
IJIOCKOCTH, NapaJJICIBbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

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

[ToasTus: MEPECCKAOIMNECA ITIIOCKOCTH,
MEepeCCKaAromUecs nmpsamMad U MmiIOCKOCTD,
MMOJIynpoCTpaHCTBO

MHororpaHHUKH, U300paKeHUE
MPOCTEHUIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOMUX 00HEKTOB

MHororpaHHuKH, U300pakeHNE
NPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOUINX 00bEKTOB

AXCHOMEI CTCPCOMCTPHU U IICPBLIC




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




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




23

KontponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmMHoe pacnonoxkeHue npsMbIX B
npoctpancTBe. CKpelmmBaromuecs
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)KAIICH HA JaHHOU
npsMoi. Jlemma o nepeceuenun
NapaJuIEIbHBIX MPSAMBIX INIOCKOCTBIO

26

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

27

[TapannenpsHOE TPOEKTHPOBAHUE.
OcHOBHBIE CBOWCTBA NApAIEIBLHOTO
npoekTupoBanus. M3o0paxeHue pasHbIx
¢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: MapamuIenbHOCTh NPSIMON U
IIJIOCKOCTH B npocTpaHcTse. [Ipru3nak
NapauIeIbHOCTH MPSAMOM U IIJIOCKOCTH.




CBolicTBa napajiebHOCTH NPSMOM U
IUIOCKOCTH

31

I'eomeTprueckue 3a1aun Ha BEIYUCICHUE U
JIOKA3aTeNIbCTBO, CBS3aHHBIE C
N1apaJUIEIbHOCTBIO IIPSIMBIX U IJIOCKOCTEH
B [IPOCTPAHCTBE

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
napasuieJienue1a ¥ mpu3Mbl

34

HapaHHCHBHBIC IIJIOCKOCTH. HpI/I3HaKI/I
napaiCIbHOCTU IBYX IUIOCKOCTEH

35

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

36

CBoiicTBa napasuieNbHbIX INIOCKOCTEN: O
NapaJlyIeIbHOCTHU MPSAMBIX ITEpeceYeHUs
P MIEPECEUECHNUH IBYX MAPATIIENbHBIX
IJIOCKOCTEN TPEThEM

37

CpoiicTBa napajieabHBIX IIIOCKOCTEH: 00
OTpe3Kax NapajjieabHbIX MPSIMBIX,
3aKJIFOUEHHBIX MEXK]y MapajliieIbHbIMU
IUIOCKOCTSIMM; O IIEPECEUEHNHN MTPSIMOM C
JBYMs TapaJljIeIbHBIMU MJIOCKOCTSIMU




38

[ToBTopenue: Teopema [Tudaropa na
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOT O TPEYT OJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYT'OJIBLHOTO
napaenenunena

41

Brrurcnenue UIMH OTPE3KOB B KyOe 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 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOU, IPOXOASIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIECHINKYIISIPHON K ITNTIOCKOCTH

45

[I;mockocTH U nepreHINKYISpHBIE UM
IIpSIMBIE B MHOTOI'PaHHUKAX

46

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

47

[leprienAuKynsip ¥ HAKJIOHHAS.
[TocTpoeHune nepneHuKyspa U3 TOYKH Ha

IPSIMYIO

48

[leprieHIUKYISIp M HAKJIOHHAS.




[TocTpoenune nepneHaUKYIsIpa U3 TOUYKU HA
IPSIMYIO

Teopema o TpEX meprneHIuKyIsIpax

49
(npsiMast u oOpartHas)

50 Teopema o TpEX neprneHaAnKyIsIpax
(mpsimast 1 oOpaTHast)

51 Yron Mexay CKpenmBarOIUMUCS
OpSMBIMU
[Torck nepneHAnKyISpHBIX TPIMBIX C

52 TTOMOIITBIO TIEPIICHIUKYISIPHBIX
IIJIOCKOCTEN

53 OproroHaibHOE MTPOSKTHPOBAHNE
[TocTpoenue ceueHuit Kyoa, MPU3MBI,

o4 IIPaBUJILHOM MUPAMUJIBI C IIOMOILBIO
OpPTOr OHAJILHOM MPOEKLINU
[TocTpoenue ceuenuit kyoa, mpu3Msl,

55 IPaBUIBHOM NMUPaMUBI C TOMOLIBIO
OpPTOTr OHAJIBHOW MPOEKIIUH
CumMeTpust B IPOCTPaHCTBE

56 OTHOCHUTEJBHO I10cKocTH. [liockoctn
CUMMETpPUI B MHOTOTpaHHUKaX

57 [Ipu3Hak nepneHuKyIIpHOCTH MPSIMOHN U
IIJIOCKOCTH KaK CJIEJICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOIpaHHUKH. Pacuér
paccTOsSHUM OT TOYKHU JI0 MIIOCKOCTH

59 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
paccTOSHUM OT TOYKH J0 INIOCKOCTH

60 CriocoObl OMMYCTHTDH NEPIIECHANKYISPHIL:




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: yroa MEeKIy NPSIMbIMU 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




napaiejaenumneaa u CJICACTBUC U3 Hee

71

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

72

[ToBTOpEHME: CKpEMMBAIOIINUECS MTPSMEBIE,
napajijieIbHbIE MJIOCKOCTH B CTaHAAPTHBIX
MHOT'OTPaHHHUKaX

73

[Tapa mapanienbHbIX IUIOCKOCTEH Ha
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSHUE
MEXIY CKPEUIUBAIOIIMMHUCS 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

TpéXrpaHHblid yroi, HEpaBeHCTBa IS
TpexrpaHHbIx yriaoB. Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIsl
TPEXTPAHHOIO yria

77

DNeMEeHTHI CPEPUICCKON TeOMETPHH:
reoie3snYeCKUe JIMHUU Ha 3eMIIE

78

Kontponbnas padora "Yrisl u
paccTostHuS "

79

Cucremartuszanus 3HaHui "MHOrorpaHHuK
U €70 JIEMEHTHI"

80

[Tupamuna. Buasl nupamua. [IpaBunbHas
nipamMua




[Tpusma. IpsimMast 1 HaKIIOHHASI IPU3MBI.

81 1
[IpaBunpHas npuzma

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

83 Brimykitbie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykiibie MHOTOrpanHuKH. Teopema

84 Oitnepa. [IpaBuibHbIE U TONTYIPABUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonTtponbhas padora "MHororpaHHuku" 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 yriia Mexry BEKTOpaMH B 1
IPOCTPAHCTBE

94 [pocreiimme 3a1a4m ¢ BEKTOpaMH 1

95 [pocreiimme 3a1a4m ¢ BEKTOpaMH 1

96 [pocreiimme 3a1a4m ¢ BEKTOpaMH 1

97 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1

98 O0001IeHre 1 cucTeMaTu3alus 3HaHui 1




99 O06o00mIeHre U CUCTEMATU3AIIMS 3HAHUIA 1
100 O000111eHIE U CUCTEMATU3alUs 3HAHUI 1
101 Hrorosas xonTponbHas pabota 1
102 O06001IeHNEe U CUCTEMATU3AIIMS 3HAHUMA 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Hara nudposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTnueckue
Bcero U3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue Tems! "KoopauHaTsl BEKTOpa 1
Ha TJIOCKOCTH U B MPOCTPaHCTBE"
5 [ToBTOpenue Temsl "CkansipHoe 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 npoussenenue 1
8 JIuHeliHbIe HEpaBEHCTBA, TMHEHOE 1
IPOrpaMMHUpPOBaHUE
9 JIuHeliHble HEPABEHCTBA, JIMHEMHOE 1
IpOrpaMMHUpPOBaHHE
10 AHanuTHyeCcKue METOBI pacuéra yria 1
MEXY IPSIMBbIMUA B MHOT' OT pAaHHHUKAX
11 AHaIuTHYECKUE METO/IbI pacyéra yria 1
MEX]y MIIOCKOCTSIMU B MHOTOTpaHHHKaX
12 dopMmyiia pacCTOSIHUSA OT TOYKHU 10 1




IJIOCKOCTHU B KOOpAHWHATaxX

Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH OO0

13
MJIOCKOCTH B KyOe

14 Haxoxenue pacCcTOsIHUM OT TOYKH J10
TUIOCKOCTH B MPaBUIILHON TUPAMU/IE

15 KonTtponbHas pabora "AHanuTudeckas
reomeTpus"

16 CeueHHsI MHOTOTPaHHUKOB: CTaH/IaPTHBIC
MHOTOTPAaHHUKHU

17 CedeHMsI MHOTOT'PaHHUKOB: METOJ] CJIEA0B
CedeHHsI MHOTOTPAaHHUKOB: CTaHIapPTHHIE

18 MJIOCKOCTH, TIepeceyeHus MPSIMbIX U
IIJIOCKOCTEN

19 [TapannenpHble TPSIMBbIE U TITIOCKOCTHU
napauIeTbHbIC CEUCHHUS

20 [TapamiensHbIC TIPSIMBIE W TITIOCKOCTH
pPacyET OTHOLIEHUN
[TapamienbHbIC TIPSIMBIE U TNTOCKOCTH

21 YIJIbI MEXKTY CKPELIUBAIOLUMUCS
PSIMBIMU
[lepnieHiuKynsgpHbIE TPSIMbIE U

29 TJIOCKOCTH: CTaHJaPTHBIC Maphl
MePIEeHIUKYISPHBIX TTOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOTPAaHHHKOB
[leprnieniuKynsapHbIEC TPSIMbIE U

23 TJIOCKOCTH: TEOpeMa O TPEeX
MEPIICHIUKYIIIpax

24 [TeprieHIUKYIIIPHBIC TIPSIMBIC U




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, coOOOpakeHus Mo100us

28

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

29

[Tnommamu cedeHnii MHOTNOTPAaHHHUKOB:
TUIOIIA U 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

CrepeomeTpuyecKue 3a7auu, CBI3aHHBIE C
00BEMOM TIPSIMOYTOJIBHOT'O
napaienenumnena

34

[IpuknagHbie 3aa4u, CBSI3aHHBIE C




BBIUHCIICHHEM 00BbEMa MpsAMOYT'OJIbHOT'O
napaujiciIcimicaa

35 OO0BEM TIPSIMOI TPU3MBI

36 CrepeomMeTpUUeCKHE 3a]1a4H, CBI3aHHbBIC C
BBIYHCIICHHEM O00BEMOB MPSMOM TPU3MBI

37 [TpuknagHbie 3a1a9n, CBSI3aHHBIE C
00BbEMOM IIPSIMON TPU3MBI
Brrauciaenue 00bEMOB T ¢ IIOMOIILIO

38 ornpenenéHHoro uaTerpana. O0bEm
HaKJIOHHOM MPU3MBI
Brrancienre 00bEMOB TEI ¢ IIOMOIIBIO

39 ornpeaenéaHoro narerpana. Oobpém
MU PAMH/TBI

40 ®opmyna oobéMa nupamuasl. OTHOLICHHE
00BHEMOB MUPAMUJ C OOIIUM YTIIOM

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

42 CrepeomeTpuueCcKHe 3a1a4H, CBI3aHHbBIC C
00bEMaMH HAKJIIOHHOW TPU3MBI

43 CrepeomeTpuuecKme 3a1a4H, CBI3aHHBIC C
00BbEMaMH THPAMUIBI
[Tpuknamaeie 3agaun 1mo Teme "OOBEMBI

44 Ten'", CBA3aHHBIC C 00BEMOM HAKJIOHHOM
MIPU3MBI

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

46 [Tpumenenue 00bEMOB. Borunicnenue

pacCTodHuAd 40 IJIOCKOCTH




Kontponbhas padora "O0bEmM

47 |
MHOTI'OTpaHHHKA
[unuHapudeckas MOBEPXHOCTb,

48 00pa3yroIIHe IUITHHIPHICCKOI
MTOBEPXHOCTH

49 unuuap. [Ipsamoin KpyroBou HUIMHAD.
[Tnomans TOBEpXHOCTH IIJIUHIPA

50 Konunueckasi moBepxHOCTb, 00pa3yroniue
KOHHM4YeCcKoM noepxHoctu. Konyc

51 Ceuenne KoHyca MIOCKOCTHIO,
MapasuieIbHON MIIOCKOCTH OCHOBAHUS

59 VYceuénnplil konyc. M3o0paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnommans 60KOBOM TOBEPXHOCTH H
MIOJTHOW MOBEPXHOCTU KOHYCa

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

55 JIOKa3aTeIbCTBO U BLIYUCIIEHHUE,
MOCTPOCHUEM CEUCHUH IUINHIPA, KOHYCa
CrepeomeTpuueckue 3a1a4 Ha

56 JIOKa3aTeJIbCTBO U BHIYHMCIICHHE,
MTOCTPOCHUEM CEUCHUH IUINHIpPA, KOHYCa

57 [Tpuknanueie 3aa4u, CBA3aHHbIE C
[THHIPOM

58 [IpuknagHeie 3a1au, CBSI3aHHBIE C
[UTTHAPOM

59 Cdepa u map




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(hepoii 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"




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 3agaun 1mo Teme "OObEMBI
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

[Tpuknamasie 3agaun 1Mo TeMe "OOBEMBI
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




BBIYHCIICHHEM 00BEMOB TeJ U IJIOMIAACH
MOBEPXHOCTEN

80

KonTtponbsHas padora "Tlnomaau
MTOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

81

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

82

Bupl nBrkeHni: mapauiesbHbIA IEPEHOC,
LEHTpaIbHAsl CHMMETPHS, 3€pKAJIbHAS
CHMMETPHUSI, [IOBOPOT BOKPYT MPAMOM

83

[IpeoGpazoBanus mogodbus. [Ipsamast u
cdepa Ditnepa

84

FCOMeTpI/I‘-IeCKI/Ie 3a/la4r Ha IPUMCHCHUC
JBHXXCHUA

85

KontponbHas pabora "BekTopsl B
pocTpaHcTBe"

86

O6o06maromee moBTopeHue 11 moHaTuii u
MeTOo/10B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATHU3ALIMs 3HAHUI:
"[TapanneabHOCTh NPSIMBIX U MIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o6matomiee nopropenue 11 nouaruit u
MeTO0/10B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3allMsl 3HaHUI:
"Bektopsl B ipocTpaHcTBe"

88

O6o06maromiee moBTopenue 11 mouaTuii u
MeTO0/10B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTU3aIHsl 3HAHUI:




"BekTopsl B ipocTpaHcTBe"

89

O6o6maromiee nopropeHue 11 noHaTuit u
MeTOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aIHsI 3HAHWIA:
"O6vemM MHOrOrpanHuka"

90

Ob6o6maromee nopropeHue 11 nmoHaTuit u
MeTO/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIsl 3HAHUM:
"O6vemM MHOTOrpanHuka"

91

O6o6maromee nmopropenue 11 moHATHi u
MeTO/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3allMsl 3HaHUM:
"Ilnomany noBepXHOCTU U OOBEMBI
KpYIJIbIX Ten"

92

O6o6maromiee nopropeHue 11 noHaTuit u
MeTO/10B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIHsI 3HAHWIA:
"TLnormaay mOBEepXHOCTH B 00bEMBI
KpyrJibix Ten"

93

O6o0maromiee moBTopeHue 11 moHaTHii u
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aIMsI 3HAHWI:
"TTomaam MOBEPXHOCTH U 00BEMBI
KpyrJibIx Ten"

94

Hrorosas koHTpONbHAS paboTa

95

[ToBTOpEHME, 000OIICHHE 1
cucTeMaTH3alus 3HaHuH

96

Hcropust pa3BUTHS CTEPEOMETPUN KAK




HayKu 1 €€ poiib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHM

97

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

98

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HayKU U €€ poiib B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIUH

99

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ pOojb B pa3sBUTUU
COBPEMEHHBIX HHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

100

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

101

Hcropus pa3BUTUSA CTEPEOMETPUHN KaK
HayKU U €€ pojIb B Pa3BUTUU
COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

102

Hctopus pa3BUTHUS CTEPEOMETPUN KaK
HAyKHU U €€ POJIb B Pa3BUTHH
COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME

102




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsieMble MpeIMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
NnpoBepsieMoro .
00pa30oBaTeIbHOI MPOrpaMMbI CpPeTHEr0 001ero 00pa3oBaHus
pe3yJbTaTa
7 I'eometpus
7.1 OnepupoBath NOHATHSIMHU: TOYKA, IPSMAsi, TNIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUU U CJICICTBHSI M3 HUX IMPH PEIICHUU
' reOMETPUYECKHX 3314
73 OnepupoBaTh MOHATHSAMH: TAPAUICIBHOCTE M MEPHCHAUKYISPHOCTD
' HPSIMBIX U TJIOCKOCTEN
74 KnaccudumupoBaTs B3aMMHOE PACHOJIOKEHUE MPSAMBIX W IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh MOHITHSIMH: IBYTPAHHBIA yroJl, TPaHU JBYTPAHHOI'O VIJIa,
7.5 peOpo IBYTrpaHHOrO yIJia, JIMHEHHBIN yrojl IBYTPaHHOTO yIJia, TPpajaycHast
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh TOHATHUSMHU: MHOTOIPDAHHUK, BBIMYKJIBIA W HEBBITYKIIbIHA
' MHOT'OIpaHHHK, 3JIEMEHTBI MHOTOTPAHHHUKA, TPABHJIbHBI MHOTOTPaHHUK
27 Pacrio3HaBaTh OCHOBHBIC BHJbI MHOTOTPAaHHUKOB (TMpamua, IPHU3MA,
' MPSIMOYTOJIBHBIN MapajliesICnuIe 1, Kyo)
KnaccupunupoBarh ~ MHOTOTPAaHHUKH,  BbIOMpas ~ OCHOBaHHS  JUIS
7.8 KJIaCCH(PUKAIUHU (BBITYKIbIC W HEBBIMYKIbIE MHOIOIPAHHUKH, MTPaBUIIbHBIC
MHOT'OIPaHHHMKH, TIPSIMbIC U HAKIIOHHBIC TIPU3MBI, TIAPaJLICIICITHITE b )
7.9 OmnepupoBaTh MOHATHIMHE: CEKYIas TNIOCKOCTh, CEYCHHE MHOTOTPAHHHKOB
710 OOBSCHATH MPUHITUIBI IOCTPOCHUS CEYSHUH MHOIOTPAHHHKOB, HCITOJIB3YS
' 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 T'€OMETPHYECCKUX BEJIMYUH 10 0Opasiam
WIA aJIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAIUTHYECKHE METOMIbI MPH
7.12 pCLICHUHM  CTAHIAAPTHBIX MAaTEMaTHMYCCKMX 3aJad Ha  BBIUMCIICHUE
pPacCTOSTHUN MEXAY JABYMs TOYKAMH, OT TOYKH JO HPSIMOH, OT TOYKHIO
TUTOCKOCTH, MEK/Ty CKPEITHBAOIIUMUCS MTPSIMBIMH
Pemarp 3amaun Ha HAXOXKICHHE T'€OMETPHUYCCKUX BEIMYUH IO 0Opasiam
713 WIA aJIrOpuTMaM, MPUMEHSS H3BECTHBIC AHAIUTHYCCKUE METOMABI IPH

pemiCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3aJa4 Ha BbIYHUCIICHUC YIJIOB
MCXKAY CKPCIIUBAIOMIUMUCA MPAMBIMHU, MEXIY Hp?[MOfI N TIJIIOCKOCTBIO,




MCKAY IIJIOCKOCTAMU, ABYI'PAHHBIX YTJIOB

Boraucisats 00bEMBI U iomanaun HOBCpXHOCTeﬁ MHOT'OI'PaHHUKOB (HpI/ISMa,

7.14 nupamMua) ¢ MpUMEHEHHEM (OpMyJl, BBIYHUCIATH COOTHOIICHHUS MEXKTY
TUTOIIAISIMUA TIOBEPXHOCTEH, 00BEMaMU TOZOOHBIX MHOTOIPaHHUKOB
715 OmnepupoBath MOHATHUSMH: CHMMETPUS B TIPOCTPAHCTBE, LEHTP, OCh W
' IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (PUTYPHI
W3Bnekath, mnpeoOpa3oBBIBATE M HMHTEPIPETUPOBATH HH(pOpMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TeOMETpUYECcKHX (Urypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCYHKax
[IpumensaTs reomerpuueckue (akTbl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3a7a4, MPEANOoNararolMX HECKOJIBKO IIAaroB PELICHUS, €CIH YCIOBHUS
MPUMEHEHUS 33aJ]aHbl B ABHOM popme
718 [IpumeHsTh TpocTeiiline mNporpaMMHBIE CpPEICTBA M IJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPHUUECKUX 3a1a4
719 [IpuBomuTH TpUMEpPhl MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOAE U
' KU3HH, PACIIO3HABATH MPOSIBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE
[TpuMeHsTh MONydeHHBIE 3HAHUS HA MPAKTHUKE: aHAJIH3UPOBATh peabHBIC
CUTYallUU M MPUMEHATh U3y4YEeHHBIC MOHATHS B MPOIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cHopMyIHUpOBAHHOU MPOOIEMBI, MOAECTUPOBATH peallbHbIC
7.20 CUTYyallUl Ha s3bIK€ T€OMETPHH, MCCIEeNIO0BaTh IOCTPOEHHBIE MOJEIH C
UCTIOJIb30BaHNUEM T€OMETPUYECKUX TMOHATHIA U TeopeM, armapara anredpsl,
pemate  MpakTUYeCKHe  3aJayd,  CBS3aHHbIE C  HAXOXKICHUEM
Te€OMETPHUECKUX BEITMYNH
11 KUIIACC
Kon o
IIpoBepsiemble npeaMeTHbIE Pe3y/JIbTATHI 0CBOEHHS] OCHOBHOI
NpoOBePsIeMOro .
0o0pa3oBaTe/IbHON MPOrpaMMBbl CpeHEro o0ero 00pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OmnepupoBaTh MOHATUAMU: LUJIMHJpPUYECKas MOBEPXHOCTh, OOpasyrolye
6.1 [WIAHIPUYIECKOW TMOBEPXHOCTH, IMIIMHAP, KOHUYECKAas TIOBEPXHOCTD,
o0pa3zyromye KOHHYEeCKOH MMOBEPXHOCTH, KOHYC, cheprueckast TOBEpXHOCTb
6.2 PacnioznaBath Tena BpateHus (UIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CLIOCOOBI TOTYYESHHUS T BPAIICHUS
6.4 KnaccuduiupoBaTs B3auMHOE pacroiokeHue chepbl U MI0CKOCTH
OnepupoBath MOHITUSIMH: IAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIapOBOM CIIOW, OCHOBAaHUE HIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO
CJIOs, IIAPOBOM CEKTOP
6.6 Bbruucnare  00bEMBI M IJIOHIAAM  MOBEPXHOCTEH TN  BpalleHus,




TreOMCTPHUYCCKHUX TECJI C IPUMCHCHUCM (I)OpMyJ'I

6.7

OnepupoBaTh TOHATUSAMU: MHOTOTPAHHMK, BIHCAaHHBIA B cdepy Hu
OIMMCAHHBIA OKONO cepsrl, cdepa, BIUCaHHAS B MHOTOIPAHHUK WIIU TEIO
BpalIeHus

6.8

BBIYHCIATE COOTHOIICHHSI MKy TIIOMIAISIMA TTOBEPXHOCTEH U 00hEMaMu
MOAOOHBIX TEN

6.9

N300paxkaTh u3ydaeMble (GUTYypsl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BoimonHATe (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB TMPOCTHIX
00BEMHBIX (UTYp: BHUA CBEpXy, COOKY, CHH3Y; CTPOHTH CEUCHHS Tell
BpallleHU

6.11

W3Bnekarb, WHTEpHpeTUpoBaTh M NpeoOpa3oBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (uUrypax, MpeICTaBICHHYIO Ha
4epTeKax U pUCYHKAX

6.12

[IpumensaTs reoMmerpuueckue (akTbl Ui PEIICHUS CTEPEOMETPUUECKUX
3a1a4, MPEANOoNIaraloluX HECKOJIBKO WIaroB pEIIeHUs, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/IaHbI B IBHOU (hopMme

6.13

OnepupoBath MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHSITI) HeﬁCTBHH CJIOXKCHUS BCKTOpOB, BbIYHUTAHUA BGKTOpOB nu
YMHOXKEHHSI BEKTOpa Ha 4YHCIO, OOBSCHATh, KaKUMHU CBONCTBAMH OHHU
o0agaroT

6.15

[IpumeHsTH paBUIIO Napasuieenureia Mpy CI0KEHUH BEKTOPOB

6.16

OHepI/IPOBaTB IMOHATHUAMHA:. ACKAPTOBBI KOOPAWMHATBEI B IIPOCTPAHCTBE,
BCKTOp, MOAYJIb BEKTOpA, paBCHCTBO BCKTOPOB, KOOPANHATEI BEKTOpA, YyIroj
MCKAY BCKTOpaMH, CKaJAPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMILJITAaHAPHBIC BEKTOPLI

6.17

HaXO,Z[I/ITL CYMMY BCKTOPOB H IPOU3BCIACHUC BCKTOpPAa HA YHUCIO, YIroJj
MCKAY BCKTOpaMH, CKAIAPHOC IPOU3ZBCACHHEC, PACKIaAbIBATH BCKTOP IIO
ABYM HCKOJIJIMHCAPHLIM BEKTOpaM

6.18

3aZIaBaTI> IJIOCKOCTb YPABHCHUEM B I[GK&pTOBOfI CUCTEMEC KOOpANHAT

6.19

Pemats HpOCTCfIIHHe reoOMCTPHUYCCKUC 3aJa4 Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOI'O METO1a

6.20

Pemrate 3aJadyd Ha J0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIIEHUH U
HaXO0XIACHUEC T'COMCTPHUUCCKUX BCIWYHH II0 06pa3uaM WK aJIrOpUTMaM,
IIPUMCHAA HN3BCCTHBIC METObI npu pEeICHNN CTaHAAapPTHBIX
MATEMAaTHYCCKHX 3aaa4

6.21

[IpuMeHATH INpocTEeHIIMEe MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPHUUECKHX 3a]a4

6.22

HpI/IBOIlI/ITB OpUMEPBlI MATCMATUYCCKUX SaKOHOMepHOCTCﬁ B IpUpOAC U
KHU3HH, paCllO3HABATH IMTPOSABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

6.23

HpI/IMeHHTB IIOJIYYCHHBIC 3HAHMA Ha IPAKTHUKE: aHAJIIM3UPOBATH PCAJIBHBIC




CUTYallUM U NMPUMEHSTh U3YUYCHHbIE TIOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu cHopMyIHpOBaHHON MPOOIEMBbI, MOAECTUPOBATh peaslbHbIE
CUTYyallUM Ha $S3bIKE TE€OMETPHH, HCCIIEIOBaTh IMOCTPOCHHBIE MOJEIU C
WCIOB30BAaHUEM T€OMETPUYECKUX MOHSATUH M TeopeM, ammapara anredphl,
pemiate  MpakTUYeCKHe  3a7aud,  CBSA3aHHBIE C  HaXOXKJIEHUEM
T€OMETPUYECKUX BETUINH




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

I'eomerpus

7.1

OcHoBHblE TOHATHS cTepeoMeTpun. Touka, mnpsiMas, IJIOCKOCTb, IIPOCTPAHCTBO.
IToHsiTHE 00 AKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPUN: AaKCHOMBI CTEPEOMETPUH U
CJIEJICTBHSI U3 HUX

7.2

B3anMHOe pacnonokeHue MpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, ITapaAJIICIIbHbIC
U CKpPCHIMBAIOIIUECCA  HNPSAMBIC. HapaJIJIeJILHOCTB MNpsaMbIX U MJIOCKOCTEeH B
MIPOCTPAHCTBE: MapajulebHbIE TNpPSIMbIE B MPOCTPAHCTBE, MNAPALIEIBHOCTh TPEX
NPSAMBIX, NApAUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIpPaBICHHBIMU
CTOPOHAMH, YIroJl MEXAy MNpsAMBIMU B NpocTpaHcTBe. [lapamnenbHOCTh MIIOCKOCTEN:
napajuiejbHble IUIOCKOCTH, CBOWCTBa MapajulesibHbIX IulockocTed. Ilpocrelimue
MPOCTPAHCTBEHHBIE (PUTYpPHI HA TIUIOCKOCTH: TETpadAp, KyO, mMapajuieNenurnesn,
IMOCTPOECHUE CEUYECHU I

7.3

[lepneHaUKYNIApHOCTh MPSMOM M IJIOCKOCTH: NEPIEHIUKYISpHbIE TNpSIMbIE B
IIPOCTPAHCTBE, MpPsIMbIE MapajuIeNbHbIE U MEPIEHAUKYIISPHBIE K IUIOCKOCTH, MPU3HAK
MEPNEHANKYJISIPHOCTH MPSIMOM M IUIOCKOCTH, T€OPEMa O MPSMOW MEPIEeHAUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: Yrojl MEXY MPSAMON U IJIOCKOCTBIO, IBYTPaHHBIN
yroJ, TUHEHHBIN yron ABYrpaHHoro yria. llepnenaukynsp 1 HaKIOHHBIE: pacCTOSHUE
OT TOYKH JI0 TUNIOCKOCTH, PACCTOSHUE OT MPSMON J0 MIIOCKOCTH, MPOEKIHs (GUrypsl Ha
IJIOCKOCTh. [lepneHIuKyIsIpHOCTh TUIOCKOCTEHM: MPU3HAK MEPIEHIUKYISIPHOCTU JIBYX
mIockocTel. Teopema o TpEX NepHeHAUKYIIApax

7.4

[lonsiTue MHOrOrpaHHHWKa, OCHOBHBIE JJIEMEHTbl MHOTOIPAHHMKA, BBIYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKHM, pa3BEPTKa MHoOrorpaHHuka. Ilpmsma: nN-yronbHas
npu3Ma, TPaHH W OCHOBAHWS TPHU3MBI, MpsiMas W HAKJIOHHAS TPU3MBI, OOKOBas |
MOJIHAsI MOBEPXHOCTh Npu3Mbl. [lapannenenumnen, npsMoyroibHbIA Napajjielenunesa u
ero cpoicrtBa. [lupammpa: N-yrompHas nupaMya, TPaHU U OCHOBAaHUE MUPaMUIBL,
OOKOBast W TIOJNHAsT TIOBEPXHOCTh MUPAMUIBI, NMPABWIbHAS M yCEUEHHAs MHUPaMHUIA.
DOneMeHTbl mOpu3Mbl W nupamuibl. [IpaBuibHBIE MHOTOIPAHHUKHU: TOHSTHE
MPaBUJIBHOIO MHOIOIPAHHMKA, NpaBWbHAs MpU3Ma M IPaBWIbHAs MNUPAMMJIA,
MpaBWJIbHAS TPEYroJibHAs MUpaMuja U MpaBUIbHBIA TeTpalap, KyO. [IpeacraBnenue o
IIPaBWJIBHBIX MHOTOIPAaHHUKAax: OKTa’Jp, IOAEKa’aAp u ukxocadapyrue CeueHus
MIPU3MBI U TUPaAMUbI

7.5

CI/IMMCTpI/IH B IMPOCTPAHCTBEC: CUMMETPHA OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
OJEeMEHTBI CUMMCTPUHU B nupaMujaax, nmapajuiejacnuieaax, MMpaBHUJIbHBIX
MHOT'OIr'paHHUKax

7.6

Bbrunciienue 3JIeMEHTOB MHOT'OIpAaHHHMKOB: p&Opa, auaroHanu, yrisl. [lmnomansb
OOKOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, IJIOLIA/1b OCHOBAHHUH,




TeopeMa 0 OOKOBOI OBEPXHOCTH MpsiMoit ipu3Mel. [1nomans 60KkOBO MOBEPXHOCTH U
MIOBEPXHOCTU MPABUIBHON NMUpPaMUBI, TeOpeMa O IUIOUIAAN YCEYEHHOW MUpaMUIbL.
[Tonsitue 06 00pEMe. OOBEM MUPAMUIBI, TPU3MBI

1.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS] MEXAY IJIOLIASIMHU ITOBEPXHOCTEH,
00BbEMaMU MOT0OHBIX T

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, 00pa3yroIiue KOHNYECKON MMOBEPXHOCTH, OCh U BEPIIUHA
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, paguyc, ITuamerp, IIonaas MoBepxHOCTH chepsl. B3aumuoe
pacnionokeHne chepbl ¥ IUIOCKOCTH, KacarellbHas IUIOCKOCTh K cdepe, IIIoIab

cdepsl

6.4

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

6.5

KomOunanuu tei BpalieHusi 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMUCAHHBIA 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.
O06BEM mapa u mwiomaas cheps

6.7

[Tono6uble Tena B mpocTpancTBe. COOTHOMIECHHS MEKY IIJIOMIASIMHA TTOBEPXHOCTEH,
00bEMaMu MOOOHBIX TET

6.8

Ceuenuss munuHApa (MapajulelbHO M TEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapasuienbHOE OCHOBAHMIO U IPOXOJAIIEE Yepe3 BEPIINHY), CEYeHUs 11apa

6.9

Bektop Ha mockoctTH U B mpocTpaHcTBe. CiokeHHE 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 cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopaumHaTel BekTOpa.
[IpocTeiimine 3amgaum B KOOpAMHATaX. YTol Mexay Bekropamu. CkaisipHOe
MPOU3BEJICHUE BEKTOPOB. BhluucieHue yrioB MexAy MPSMBIMH U IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBINM METO/I IPU PEIICHUU T€OMETPUIECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O 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, CIEACTBUE, CBOMCTBO, MpHU3HAK, JOKa3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKU; MPUMEHSTh MX; YMEHHE (OPMYINPOBATH
o0paTHOE W MPOTHBOIIOJIOKHOE YTBEPXKICHHE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOA MaTeMaTHYeCKOH WHIYKIIHH,
MIPOBOJIUTH J10KA3aTEIbHBIE PACCYKIACHUS MPU PELICHUH 33]1a4, OLICHUBATh
1 JIOTUYECKYI0  IIPABUIIBHOCTb  PACCYXKICHUN; yMEHHE OIEpHUpPOBATH
MOHATHUAMU: MHOXKCECTBO, IMOJMHOXKCECTBO, OICPAllMM HAJ MHOXKCCTBAMMH,
YMEHHE UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar  Ajs
OINMCAHMS PEATBHBIX MPOLIECCOB U SBJICHUI W NPHU PELICHUH 3a]a4, B TOM
YUCJIC U3 APpYIrux y‘-Ie6HbIX npeaAMETOB; YMCHUC OINICPUPOBATH ITOHATUAMMU
rpad, cBsi3HBIN rpad, AepeBo, NUKII, rpad Ha IITOCKOCTH; YMEHHUE 3a1aBaTh
U OMHUCHIBaTh Tpadbl pa3NIuYHBIMU CIOCOOAMU; MCIIONB30BATh Irpadbl MpH

pelICHUN 3a1a4

VYMeHHe OneprpoBaTh MOHATUAMH: HATYpaJbHOE YHCIIO, IEI0€ YHUCIIO,
CTEIEHb C LENbIM MOKa3aTeieM, KOPEeHb HaTypaJbHOM CTENCHHU, CTEIICHD C
pallMOHAJIBHBIM ITOKAa3aTCIIEM, CTCICHBL C Hef/'ICTBHTCHBHBIM IIOKa3arciieM,
Jorapu(M dYuClia, CHHYC, KOCHHYC M TaHTE€HC IPOU3BOJILHOTO YHCIIA,
OCTaTOK IO MOJYJI0, PAaIlMOHATBHOE YHCJIO0, HPPAIMOHAIBHOE YHCIIO,
MHOXKECTBA HATypaJIbHbBIX, IEIbIX, PAIUOHAIBHBIX, JCHCTBUTEIBHBIX
2 qHCell; YMEHHE HCIIOIh30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIIUN 001U
JCeTUTeh W HaWMEHbIee oOIlee KpaTHoe, airoput™M EBkiuaa mpu
PELICHUH 3a/1a4; 3HAKOMCTBO C PA3IMYHBIMU MO3UIMOHHBIMA CHCTEMAaMU
CUHCIICHHUS; YMCHHUE BBITIOJIHATH BHIUMCICHUE 3HAYCHUH U ITPe0oOpa3oBaHHsI
BBIPOKEHUI CO CTEMEeHSIMH M JiorapudmMamu, mpeodpazoBaHus IPOOHO-
palrOHAJIBHBIX BI)Ipa)KCHI/If/'I; YMCHHC OIICPpHUPOBATH IIOHATUAMMU

IOCJICa0BAaTCIBHOCTD, apI/I(bMeTI/ILIeCKaH nmporpeccus, TIcOMETpUUCCKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIas TI'€OMETpPHUECKas IpOorpeccus;
YMEHHUE 33/1aBaTh IOCIEAOBAaTEIbHOCTH, B TOM 4YHCIE C IIOMOUIBIO
PEKYpPEHTHBIX (POPMYN; YMEHHUE ONEpUPOBATh MOHATHUAMH: KOMILIEKCHOE
YHUCIIO0, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMeHT
KOMIUIEKCHOrO ~ 4Mcia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TpPUTOHOMETpUYECKas U airedOpanyeckas); YMETb
MPOU3BOANTH apU(PMeTHUYECKHe NEHCTBUS € KOMIUIEKCHBIMHM YHCIaMHU;
IPUBONUTH MPUMEPHI MCIIOIb30BaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUpOBaTh
HNOHATUAMM:  Marpuna 2xX2 wm  3%3, OonpenenuTenb  MaTpULbL,

reom eTpI/I‘-IGCKI/Iﬁ CMBICJI OITPCACIIUTCIIA

YMeHHue ornepupoBaTh MOHIATHSIMH: pPalUOHAIBHBIE, HpPpalOHANbHBIE,
MOKa3aTeNbHbIE, CTENEHHBIC, IOrapu(MHUUYECKHe, TPUTOHOMETPUUYECKUE
ypaBHEHUsST ¥ HEPABEHCTBA, MX CHCTEMbI, yMEHHUE OINEPUPOBATH
MOHSATUSMU: TOXKJECTBO, TOXJIECTBEHHOE NpeoOdpa3oBaHue, YypaBHEHUE,
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 IapaMeTpOM; MPUMEHSATH
ypaBHEHHUS, HEPABEHCTBA, MX CHCTEMbI JUIS PEHICHUS MaTeMaTHUYECKUX

3aa4 1 3a1a4 U3 Pa3JIMIHbIX obnacrei HAaYKH U peaHLHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATHAMHU: (QYHKUMS, YETHOCTh (QYHKLUHU,
NEPUOIUYHOCTh (DYHKIMHM, OTrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh
byHKIMHU, KCTpeMyM (YHKIMH, HauOolbllee ¥ HaNMEHBIIee 3HAYCHUS
(GyHKIMU Ha TPOMEXYTKE, HETpepbIBHAs (YHKIHSA, aCHMITOTHI rpaduka
GbyHKIMU, TepBas M BTOpas MPOU3BOAHAS (YHKIMH, T€OMETPUUYECKHH U
¢u3nyeckuif CMBICI TIPOU3BOAHOM, TepBoOOpa3Has, ONpeaAeaEHHbIH
MHTETpaj, YMEHHME HaXOAWUTh ACHUMITOTHI rpaduka (QYyHKIUH; yMEHHE
BBIUUCIIATH  MPOM3BOJHBIE  CYMMBI, HPOHM3BEACHHUS, YacTHOIO H
KOMIO3UIMK (YHKLIMH, HAaXOIUTh ypaBHEHHME KacaTeJbHOW K rpaduky
(GyHKLIMU; YMEHHE HaxXOJUTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIMIA;
YMEHHE HCIIONb30BaTh MPOU3BOIHYIO Ul HCCIEAOBAaHHS (DYHKIIMIA,
HaXOIUTh HAWOOJNbIIME W HAaUMEHbBIINE 3HAueHUS (YHKIMIA; CTPOUTH
rpadMKd MHOTOYIEHOB C MCIOJIb30BAHMEM alapara MaTeMaTHYecKOro
aHajaM3a; NPUMEHATHh IPOU3BOAHYIO JJIsI HAXOXKICHHUS HAWITY4dlIEero
pelIeHusT B MPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-SKOHOMHUYECKUX U

bu3nUecKuX 3a7adax; HaXOAUTh IUIOMAIH U 00BEMBI (PUTYp C ITOMOIIBIO




HHTCrpaia, HNpUBOAUTL HNPUMEPbI MATCMATHYCCKOIO MOICIUPOBAHHA C

noMoIbio tuddepeHuanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUSAMU: TpapuK QPYHKIMH, oOpaTHas (yHKIIHS,
KOMITO3UIMS (DYHKIMH, JNuHeiHas (QyHKUIUS, KBaJpaTUdHas QYHKIUS,
pannvoHanmbHAas (DYHKIUS, CTENeHHas (QYHKIHUS, TPUTOHOMETPHUECKUE
byHKIIMA, OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIMHU, TMOKa3aTelbHas M
norapupmuueckasl (QYHKIHUW; YMEHUE CTPOUTh TpapuKH H3YyYEHHBIX
GyHKUIMH,  BBINONHATH  NpeoOpa3oBaHust  rpadukoB  QyHKUUH,
MCTIONB30BaTh IpaUKH Ui U3YyUEHHs MPOIECCOB M 3aBUCHMOCTEH, MpH
pelIeHHH 3a7a4d U3 JPYTHX YYeOHBIX NPEJIMETOB M 3a1ad W3 pealbHOM
KM3HH, BBIPOKATh (OPMYJIAMH 3aBHCHUMOCTH MEXIY BEIUYNHAMH;
UCIOJIb30BaTh CBOMCTBAa M rpaduku (pyHKIMHA U pelIeHus] ypaBHEHHI,
HEPaBEHCTB M 3a/a4 C MapaMeTpamu;, H300paxaTb Ha KOOPIUHATHOM

IIJIOCKOCTH MHOXECTBA PEIICHUI YPaBHEHH, HEPABEHCTB U UX CHCTEM

VYMmenue peiiaTb TCKCTOBBIC 3ada4W pa3HbIX THUIIOB (B TOM 4YHUCJIIC Ha
MMPOLCHTBI, A0JIW W YaCTH, Ha ABHIKCHUC, pa60Ty, CTOMMOCTb TOBApOB U
yCIIyr, HaJIOru, 3aJia4v H3 o0tacTu YIIpaBJIICHHUA JIMYHBIMH U CEeMEHHBIMU
(bHHchaMPI); COCTaBJIAITh BBIPAKCHHUA, YPABHCHUSA, HCPABCHCTBA M HX
CUCTCMbI IIO YCJIOBHUIO 3aJa4u, HCCICIOBATH IMOJIYYCHHOC PCHICHUC U
OLICHHUBATHh HpaBI[OHOHO6HOCTI) PE3yJbTAaTOB;, YMCHHC MOACINPOBATH
pC€aIbHBIC CHUTyallUM Ha sA3bIKC MATCMAaTHUKH, COCTaBJISATH BBIPpAXXCHUA,
YpaBHCHUA, HCPABCHCTBA U UX CUCTCMEI 110 YCJIIOBUIO 3a/1a4, UCCIICA0OBATDH
MOCTPOCHHBIC MOACIN C HCITIOJIB30BAHHUEM arrapara aJII‘GGPBI,

MHTEPIPETUPOBATH MTOJTYYEHHBIA PE3yIbTaT

YMeHue onepupoBarh MOHATUSMH: CpelHee apu(MeTHUecKoe, MeauaHa,
HanOoJbIlIee ¥ HAMMEHbIIICE 3HAUCHHS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOr0 Habopa; yMEHHE HU3BJIEKAaTh, MHTEPIPETUPOBATH
nH(pOopMaIuIo, MPEACTaBICHHYIO B Ta0NHIlaxX, HA AUAarpaMMax, rpadpukax,
OTPAKAIOIYIO CBOICTBA pPEAIbHBIX MPOLIECCOB U SIBJIECHUM; NPEACTABIATh
MHPOPMALIMIO C TOMOIIBI0 TaOMWII W JAMarpamMM; HCCIEJ0BaTh
CTaTUCTUYECKHE JaHHbIE, B TOM 4YHCIE€ C MPUMEHEHHEM TIpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; Ipa)UyecKu MCCIIEI0BATh COBMECTHBIE

HaOJI0IEHUS C TOMOILBIO AMArpaMM pacCerBaHuUs U JTMHEHHOHN perpeccuun

YMeHue omnepupoBaTh MOHATHUAMM: CIYYalHBIA ONBIT M CIydailHOe

C06BITI/IG, BCPOATHOCTDH CJ'Iy‘IElfIHOl"O C06I>ITI/I${; YMCHHUC BbIYUCIIATH




BEPOSITHOCTh C HCIHOJB30BAHWEM TIpaUUECKUX METOJO0B; HPUMEHSIThH
(bopMyNBl CIOKEHUS W YMHOXEHHUS BEpOSTHOCTEH, (QOpMyny IOIHOM
BeposATHOCTH, popMmyny bepHymiu, komOuHaTOpHBIE (aKThl U (OPMYIIBL;
OLICHMBATh BEPOATHOCTH pEaIbHBIX COOBITHH; YMEHHME OIEepHUpOBaTh
NOHATUAMU: CllydaiiHas BEJIMYMHA, paclIpelelieHUe BEPOSITHOCTEM,
MaTeEMaTHYECKOEe O)XXHMJaHUE, IUCHEpCUs M CTaHJApPTHOE OTKJIOHEHUE
CIIy4ailHOH  BENMYMHBL, (YHKIWU PpACTpPENCICHUsT W  IUIOTHOCTH
PaBHOMEPHOI'0, MOKA3aTEILHOTO U HOPMAJILHOT'O pacIipe/ieNieHH; yMeHue
UCIOJIb30BaTh CBOWCTBA M3YUYEHHBIX PACIpPEEIICHUN Ul PEIICHUs 3a1ad;
3HAaKOMCTBO C TIOHSITHSIMU: 3aKOH OOJBIINX YMCEN, METO/AbI BHIOOPOYHBIX
UCCJIEIOBAaHUM; YMEHHE TMPUBOJUTH IPUMEPHl MPOSBICHUS 3aKOHA
OONMBIIMX 4YMCET B INPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHHE
OIEpPUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YHMCIO COYETaHH,
YUCIO  TEepecTaHoBOK; OuHOM  HbIOTOHa;  yMeHHE  NPHUMEHATh
KOMOMHATOpHBIE (PAKTHI M PACCYKACHUS [UIS PEIICHUs 3aJ]ad; OICHUBATh
BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTAaBJIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH NOTYYEHHBIH Pe3ybTaT

YMeHue onepupoBaTh MOHATHSMH: TOYKA, TMpsAMas, TUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JyY, BEIHMUMHA YIJa, IUIOCKUIA Yroi, ABYTPaHHBIHI
yroqi, TpEXTPaHHbIA Yroji, CKpPEeIUBaIoIIUecs NpsIMble, MapaliedIbHOCTh U
MEePIEHANKYISPHOCTh TPSIMBIX U IUIOCKOCTEH, YroJll MEXIy MPsSMbIMU,
Yroa MeEXAy TpsSMOM M TUIOCKOCTBIO, Yrojll MEXKIy IUIOCKOCTSIMU,
paccTosHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHHUE MEXIY NpPSIMBIMHU,
PAcCCTOSIHUE MEXKIY IJIOCKOCTSIMH; YMEHHE HCIIONb30BaTh MPHU PEIICHUHU
3aa4 U3y4deHHbIC (DAKTBl U TEOPEMBI IJIAHUMETPUHU; YMEHUE OIICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIEro MHpa; CTPOUTh MaTeMaTHYECKUE
MOJIEIM C TOMOIIBIO TE€OMETPUYECKUX TOHATUH M BEIUYHH, pelaTh

CBA3aHHBIC C HUMH MIPAKTUYCCKUEC 3a1a4r
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YMeHue ornepupoBaTh MOHATHAMH: IUIOMAIL (PUTYPBI, 00BEM (QHUTYDHI,
MHOTOTPaHHHK, TMPaBUIBHBIA MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapajienenurnesl, Opu3Ma, NOHpamMuiaa, (Urypa M TOBEPXHOCTb
BpalleHus, MWINHAP, KOHYC, miap, cdepa, miomans cdepsl, IUIOMATb
MOBEPXHOCTH THPAMUbBI, MPHU3MBI, KOHyCa, LWIHHIpPA, 00BEM KyOa,
NPSIMOYTOJIBHOTO ~ MapaJuleyeNuIe/ia, MMHPaMHJIbI, TPU3MBI, LHWIHHIPA,
KOHYCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUCHHs KOHYca M LMJIMHIPA,

napajijiCJibHbIE OCHM HWJIKM OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cqeppl, IWIMHApPA, KOHYCa; YMEHHE CTPOMTh CeueHUe
MHOTOrpaHHHMKA, M300pakaTb MHOTOIPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpaLIEHUs, UX CEYEHUs, B TOM YHCIIE C TIOMOLIBIO JIEKTPOHHBIX CPEJACTB;
YMEHHE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (DUTYp, CaMOCTOSTENbHO
(bopmynupoBaTh OnpeeaeHNs U3ydyaeMbIX (GUryp, BBIABUIaTh TMIIOTE3HI O
CBOMCTBaX M NPU3HAKAX T'€OMETPUYECKHX (UTYp, OOOCHOBBIBATH WIIH
ONpoBepraTb MX; YMEHHE NPOBOIUTH Kiaccupukamuio Quryp 1o
pasIMYHBIM TMPU3HAKaM, BBIIOJIHATH HEOOXOAWMBIE OMOJHUTEIbHBIE

MIOCTPOEHUS
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VYMeHHe omepupoBaTh IOHATHSMHU: JBWXKCGHHE B  IIPOCTPAHCTBE,
napauleNbHBIA TEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, IpeoOpa3oBaHue IMON00US, TMOJO0HBIE (UTYpBI, YyMEHHE
pacrio3HaBaTh paBHbIE U TMONOOHBIE (QUIYpHl, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTypE; UCIOIH30BATH T€OMETPUICCKHE OTHOIICHUS TIPH
peUIeHUH 3ajady; HAaXOJUTh T'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YrOJ,
IO/, 00BbEM) MPHU PELICHUH 33734 U3 IPYTUX Y4eOHBIX MPEIMETOB U
U3 peajbHON JKW3HM;, YMEHHE BBIYUCISATH T€OMETPHUUECKHE BETUYHUHBI
(wmHA, yrom, miIOMmA[b, OOBEM, IJIOMAIb IOBEPXHOCTH), HCIIONB3YS
U3ydeHHbIC (QOPMYJIBI M METOJBI, B TOM YHCJE: IJIOMAAb MTOBEPXHOCTH
NUpPaMUJIBI, MIPU3MBI, KOHYCa, IMJIMHJIpPA, IUIOMAab chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  MapajUleNienuIieia, MHPaMUIbI, TPHU3MBI, LIIMHJPA,

KOHYCa, I1apa; yMEHHE HaXOAUTh OTHOIIEHHE 00bEMOB TTOIOOHBIX (hUTyp
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YMeHue onepupoBarh MOHATUSAMU: NPSIMOYTOJIbHAs CHUCTEMa KOOPJAMHAT,
BEKTOp, KOOPJAMHATBl TOYKH, KOOPJAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOpAa Ha YHUCIIO, DPA3JIOKEHHE BeKTopa Mo Oa3ucy,
CKaJSIPHOE IIPOM3BEJIEHUE, BEKTOPHOE IPOM3BEIACHHE, Yrol MEXKIY
BEKTOpPAMH; YMEHHE MCIIONb30BaTh BEKTOPHBI M KOOPAMHATHBIA METOJ

A pEIICHUA TCOMETPUUCCKHUX 3aJlad U 3aaa4 APYyrux y‘Ie6HI)IX npeamMcToOB
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YMmeHue BeIOMpaTh NOAXOIAIINA METOA JJIsl PEIICHUS 3aaui; TOHUMaHUe
3HQYUMOCTH MAaTE€MaTUKH B H3YyYEHUU TMPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUI; YMEHHME pAclO3HaBaTh IPOSBICHUE 3aKOHOB
MaTeMaTHKH B MUCKYCCTBE, YMEHUE NMPUBOAUTH MPUMEPHI MATEMATUYECKUX

OTKPBITUN POCCUMCKOM U MUPOBOM MaTEMaTUYECKON HAYKU




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D

IO MATEMATUKE
Kon ITpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 Yucna v BIYUCTIEHUS
1.1 Hatypanbnble u niensie uncna. [lpusHaku AeIMMOCTH LENbIX YHCel
12 Panuonaneupie ymucna. OOBIKHOBEHHBIE U JECATUYHBIE JpPOOH, TPOILICHTHI,
' OeCcKOHEYHbIE TIepUOIUYECKUe APOOHU
13 Apudmernueckuii KOpeHb HAaTypaJlbHOW cTeneHH. JeHcTBus ¢ apudMeTHYECKUMU
' 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 umncna. [lecaTuunbie U HaTypaJIbHBIC JTOrapu(MbI
JeiictButenbHbie  yucna. Apudmerndyeckue onepanuu ¢ JIeHCTBUTEILHBIMU
1.7 gucnamu. [IpubnukEHHbIC BRIYUCICHUS, TPAaBUIa OKPYIJICHHS, TIPUKHUIKA 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 YPaBHEHU U HEPABEHCTB
2.10 YpaBHEeHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cucTeMsl TMHEHHBIX ypaBHEHHH. OTpeaenTeh MaTPUIIBI
3 OyHKIMUU U TpaduKu




OyHKIMs, crnocodbl 3amaHus QyHkuuu. I'padux ¢ynkuuu. B3anmuo obpaTHble

3 ¢ynkuuu. YétHele 1 Heu€THbIe pyHKuMU. [lepuoanueckue GyHKIMH
OOnacte ompeneneHUs] W MHOXKECTBO 3HaueHWH QyHKimuu. Hymn QyHKImm.
3.2 [IpomexyTku  3HAaKONMOCTOSHCTBA. [IpoMexyTkM  MOHOTOHHOCTHM  (DYHKIIMH.
' MaxkcumMymMbl U MUHUMYMBI (QyHKIuH. HamOonbimee W HawMeHbIIEe 3HAYCHHE
(YyHKIIMM Ha IPOMEKYTKE
33 CreneHHass (QyHKUUS C HaTypajdbHBIM M LEJNbIM IOKa3aTreneM. EE cBoiicTBa u
' rpaduk. CBolicTBa u rpaduk KOpHs N-0i CTEHEHH
3.4 Tpuronomerpudeckue QGyHKINH, UX CBOMCTBA U rpapuKu
3.5 [MokazatenbHas u norapumMudeckas QyHKIUHU, MX CBOWCTBA U rpaduKu
16 Toukm paspeiBa. AcumnToTel TpadukoB (yHkiuid. CpolicTBa  (QyHKIUH,
' HENpEepbIBHBIX HA OTPE3Ke
3.7 ITocie qoBaTeNBHOCTH, CIIOCOOBI 3a4aHUs ITOCIEN0BATEILHOCTEH
3.8 Apudmerrnueckas u reomeTpuueckas mporpeccuu. @opMyiia CI0KHBIX IPOLEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonnast pynkuuu. [Ipon3BonHbIe 2IEMEHTAPHBIX (HYHKIUI
[IpuMmeHeHHe NPOU3BOAHOW K HCCIEIOBaHMIO (GYHKUMH Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxoxenue HauOobIIero 1 HAaMMEHBIIEro 3Ha4eHns (PYHKIUU 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 U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHHKH
7.4 Tena 1 MOBEPXHOCTU BpalCHUS
7.5 Koopaunats!l 1 BEKTOpPEI
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