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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBasieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHErO
oOuiero o0pa3zoBaHusl, TaKk Kak 00€CIEeYMBAET BO3MOKHOCTh U3YUYEHHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIpPaBIEHHOCTH U MPEAMETOB T'YMAHUTAPHOIO IMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (OpMHpYEMOE€  MpU  U3YYEHUU
00y4YarOIIMMHCS TOHATHUIHBIX OCHOB I€OMETPUHU, NIPHU JI0KA3aTEIIbCTBE TEOPEM H
NOCTPOEHUU LIEMIOYKH JIOTUYECKUX YTBEPXKIACHUM MPHU PEIICHUH T€OMETPUUYECKUX
3a7ay, YMEHHE BBIJIBUTaTb M ONPOBEPraTb TIUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl MPU PELICHHH 33/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTHU
dusnyeckux 3amad.

Llenp ocBoeHuss mporpaMmbl yd4eOHOro Kypea «l'eomeTpus» Ha yriayOia€éHHOM
YpOBHE — pa3BUTHE HHIMBUIYAIBHBIX CIIOCOOHOCTEH OO0y4aroumxcs mpu
U3yUYeHUU TEeOMETpUU uepe3 oOOecredyeHrne BO3MOXKHOCTH MPHOOpEeTeHUusT u
UCIIOJIb30BaHUSI OoJjiee TIyOOKMX TEOMETPUYECKUX 3HAHWM U JICHCTBUH,
crenu(UIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIENTHOTO MPO¢deCCHOHATHHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAHUEM MATEMATHUKH.

[IpuopureTHpIMM 337ayaMu Kypca TE€OMETPUM Ha YrIIyOJEHHOM YpPOBHE,
pacIIUPSIOUIMMH U YCUITUBAIOLIUMH KypC 0a30BOr0 YpOBHS, SIBJISIFOTCSI:

pacuIMpeHne NpPeICTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJIbTYpPbI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U FTEOMETPHUH C OKPYKAIOIIMM MUPOM;

(opMupoBaHUE MPEJCTABICHUS O MPOCTPAHCTBEHHBIX (uUrypax Kak o
BOXHEHIINX MAaTEMaTUYECKHX MOJENAX, IO3BOJSAIOIIMX ONMCHIBATH W U3y4aTh
pa3HbIE SBJICHUS OKPYKAKOLIEr0 MUpPa, 3HaHWE MOHATHIHOIO anmapara 1o paszieiry
«CtepeoMeTpus» ydeOHOT0 Kypca reOMETPHUU;

dbopMupoBaHME  YMEHHMS  BJIaJIeTh  OCHOBHBIMM  TOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (UTrypax UM MX OCHOBHBIMU CBONCTBAMHU, 3HAHHE TEOPEM,
dbopMyn U yMeHUE WX MPUMEHSITh, YMEHHUS JIOKa3bIBaTh TEOPEMBI M HAXOAUTH
HECTaHAApTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpOBaHUE YMEHHMS PACIIO3HABATh HA YEPTEkKaxX, MOJACIAX U B peabHOM
MUPE MHOTOIPAHHMKM M Tejla BpalleHUs, KOHCTPYUPOBATh TE€OMETPUUYECKHE
MOJIETIH;

dbopMUpoBaHUE TOHMMAaHUS BO3MOXHOCTH aKCMOMATHYECKOIO IMOCTPOEHUS
MaTeMaTHYeCKUX Teopui, (popMUpOBaHHE TOHMMAHHUS POJU AKCHOMATUKH MPH
IIPOBEJICHUY PACCYKICHUMN;

(dbopMUpOBaHUE yYMEHHS BIaJE€Th METOAAMH J0KAa3aTeNbCTB M aJTOPUTMOB
pelIeHusl, YMEHHUSI UX MPUMEHATh, MPOBOJUTH JO0KA3aTEIbHBIE PACCYKICHUS B
XO/JI€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33J1a4 C MPAKTUYECKUM COJIEpKaHUEM,
dopMupoBaHUE TPEACTABICHUS O HEOOXOJMMOCTHM  JIOKa3aTelbCTB  IPH



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

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

dbopmupoBanue (HyHKIIHMOHAIBLHON TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHHSI PACTO3HABaTh IMPOSIBICHUS TE€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX >KM3HEHHBIX CUTYallMsIX W MPU U3YUECHUU JIPYTUX
yu4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS PEATbHBIX CHUTYallUid, HCCJEI0BAHUS MOCTPOEHHBIX MOJIETEH,
UHTEPIPETALMU MTOJYYCHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «knaccax sBistoTcsi:  «lIpsiMble W IMIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukn», «Tena Bpamenus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBHKEHUSI 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
dbopMUpoBaHME  JIOTMUECKMX YMEHMH  pacmpeiensercas He  TOJbKO IO
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 rofaMm oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHoi padboueit
IpOrpaMMBbl, pPacTpeAeNEHHBIM O ToJaM OOYyYeHHS, CTPYKTypUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, IPUHIIMIIMATIBHBIM BOIIpOCaM 00yYarouuecs
oOpaliajiucb  HEOJHOKPATHO. ODTO MO3BOJISIET  OPraHU30BaTh  OBJAJCHHE
Te€OMETPUYECKUMHU TMOHATUAMHU U HaBBIKAMU MOCIIEA0BATENIBHO U MOCTYMATEIBHO, C
cOOJII0/IEHNEM MPUHLMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00YyYaIOIIUXCS, PACUIUPAS U yrayOssis
e€, o0pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

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

co3mate ycnmoBus ans  auddepeHunanuu  o0ydeHHUs, TOCTPOCHUs
WHIVBUAYaTbHBIX O0pa30BaTENBHBIX MPOTpamMM, OOECIEYUTh  YIIIYOJIEHHOE
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 yueOGHoro kypca «['eomerpus» Ha yriayOaE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 kmacce — 102 gaca (3 yaca B Hegento), B 11 kimacce — 102
yaca (3 Jaca B HEJIeJN).



COJEPKAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

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

B3anmHOe pacnosioxkeHHe MpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajuielibHble W CKpelluBaromuecss mnpsmbie. [Ipu3Haku CKpemMBarOIIUXCS
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 CBOICTBa MapajjIeNbHOrO MpoeKTupoBanus. M3o0paxeHue
buryp B mapajiesbHOW MPOEKUUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJl
MEXIy NpSAMBIMHA B IpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: MapaJlieIbHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAaHCTBEHHbIE (Urypbl Ha IJIOCKOCTH: TETpajap, MapajulelienuIe],
MTOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpEMa O HPSIMOH
NEPIEHINKYIISIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPIECHAMUKYJISAPHOCTA  JIBYX
I0CKOCTeN. Teopema o TpEX NMepHeHIuKyJIIsIpax.

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'PAaHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKHu

Buapl MHOrorpaHHMkOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: Nn-yronbHas
npu3Ma, IpsMasi ¥ HaKJIOHHAs TIPU3MbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTh MPU3MBI.
[Tapayutenenurien, nOPSAMOYIOJIBHBIM — NapajuleJeNUne]l W  €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
IIPaBWIbHOW mnupaMubl. [IpaBUiIbHbIE MHOTOTpaHHUKHU: NpPABUJIbHAS NPU3MaA U



IIpaBUJIbHAS IIMpPaMUJA, IPaBWIbHASA TPEYroJibHAs IMpaMHUIAa W IPABUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O NpaBWIBHBIX MHOTOIPAHHUKAxX: OKTasp,
JNOACKAdIp U UKOCABIP.

Bbruncnenue 51€MEHTOB MHOTOTPaHHMKOB: pEOpa, JuaroHalid, YIJbl.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW MOBEPXHOCTH TMPSIMOM IPHU3MBI,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOl MOBEPXHOCTH NPSIMON MPU3MBI.
[Inomane OOKOBOM TOBEPXHOCTH U IOBEPXHOCTH MPAaBUIBHOM NHUpPaMUbI,
TeopeMa O IUIOAAU YCEUEHHON ITUPaMUIBI.

CuMmMmeTprss B HPOCTPAHCTBE. OJIEMEHTBl CUMMETPHM  IPABWIBHBIX
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, [UIMHA 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 CIIOXKEHHS BEKTOPOB. CBOMCTBA YMHOKEHHUSI BEKTOpAa Ha YHCIIO.
[TonsaTue xoMIUTaHapHblE BEKTOpHI. [IpU3HAK KOMIUIAHApDHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenumnena. TeopemMa O Pa3lnoOKEHUHM BEKTOpa IO TpPEM
HEKOMIUIAHapHbIM  BekTopaM. [IpsAmoyrosbHas  cucremMa  KOOpAWHAT B
npoctpancTBe. KoopauHatel BekTtopa. CBs3p MEXIy KOOPAMHATAMH BEKTOpa M
KOOpAMHATAMU TOYEK. YTON Mexay BekTopamu. CKalnspHOE NPOU3BEICHHE
BEKTOPOB.

11 KVIACC

TeJia BpaleHust

[TonATHs: UWIMHAPUYECKAs MOBEPXHOCTb, KOHHYECKash IOBEPXHOCTH,
cepuueckas TIOBEpPXHOCTb, oOOpasymoomue mnoBepxHocTedl. Tenma BpaleHus:
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 00bEMe
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
IWIIMHpP, ONHCaHHAas oOKojo uwimHapa. Ilepeceuenue cdepbl U 1mIapa ¢
wiockocThio. Kacanme mapa u cdepsl miockocTeio. [loHSATHE MHOTOTrpaHHHKA,



OTIMCAHHOTO OKoJIO cdepbl, cdepbl, BNHCAHHONW B MHOTOTPAHHHK HWJIH TEJO
BpaILICHUS.

[Tnomane MOBEPXHOCTH IWJIMHIpPA, KOHYyCa, IUIOMaas chepbl U e€ JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIAACH IMOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpa3zoBanue moao0usi, roMoTeTHs. PelieHne 3agad Ha
IIJIOCKOCTH C UCMOJIb30BAaHUEM CTEPEOMETPUYECKUX METOOB.

[TocTpoenue ceyeHrii MHOTOIPaHHUKOB M T€JI BPALICHUS: CEYEHUS LIWIIMHIpa
(mapayyienbHO W MEPIEHAUKYISIPHO OCH), CEYCHHUs KOHyca (mapajuiesibHbIe
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. Omepanuu Haja BeKTopamMu. BekTopHoe
YMHOXXE€HHE BEKTOpoB. (CBOMCTBa BEKTOPHOTO YyMHOXeHHUs. [IpsMoyrosbHas
cucTteMa KoopauHaT B mpoctpancTBe. Koopaunartel Bektopa. Paznokenue BekTopa
no ©Oazucy. KoopJIHWHATHO-BEKTOPHBI METOJA MPU PEHICHUU TE€OMETPUUYECKUX
3a/1ad.

JIBUKeHUs] B IPOCTPAHCTBE

JIBwxenust mpoctpanctBa. OTtoOpaxeHus. [[BrkeHUss U paBEeHCTBO (uryp.
O6mme cBoiicTBa JBWKEHUN. Buapl JBWXEHUN: TapauiesibHBIM MEepeHoc,
LEHTpaJIbHAasl CUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[TpeobpazoBanus nonodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

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

2) naTpHMOTHYECKOE BOCITUTAHUE:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHME AYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO MOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUNW HAyKu U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOrO OYIYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

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

5) pusnyeckoe BocnuTaHHe:

c(OPMHPOBAHHOCTh yYMEHHS TPHUMEHSATH MaTEeMaTUYeCKHe 3HAHUS B
WHTEpECcax 3I0POBOTO U 0€30MacCHOT0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBBIO (3I0pPOBOC THTaHHE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH U
OTJIbIXa, PETYIsIpHAs hU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENIBHOMN €SI TENbHOCTHIO;

6) TpynoBOe BoCIUTAHME:

TOTOBHOCTh K TPYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpPEC K
pasiuuHBIM  cepaM  TPOPECCHOHABHOM  JEeSITCIBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W ©€ TPWIOKCHHSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccun u peaau3oBBIBaTh COOCTBEHHBIC KWU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKoMy  OOpa3oBaHHI0 U



caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUH MTPAKTUYECKUX 3a]1a4 MATEMaTHIECKON HAMPaBICEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

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

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

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

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

ba3oBble jjornyeckue aeiicTBuA:

BBISIBJISITh U XaPAaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU MATEMaTHYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXJy MOHATUSIMHU, (OPMYIUPOBATH
OTpeIeNICHHs] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIUH,
OCHOBAaHMSI 17151 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUU TPOBOJIUMOIO aHAIN3a;

BOCIIPHHUMATh,  (OPMYJIUPOBaTh W  TPEOOpPa3OBBHIBATH  CYKIICHUS:
yTBEPAUTEIbHBIE U OTPUIIATENIbHBIE, € AMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIONEHUAX W YTBEPKACHHSIX, MpEJJIaraTh KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

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

MPOBOJIUTh CAMOCTOSATENIBHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS 1 BBIBO/IBI;

BBIOMpaATh Ccrmocod perneHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHHWs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarelbCcKue AeHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEILCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIUME  MPOTHBOpEYHE,  MpodIieMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTHuuecKoro 00beKTa, IBICHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  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(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

BBIOMpATh WHOOPMAITUIO U3 UCTOYHUKOB PA3TMYHBIX THIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npeacTaBiIeHUS;

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

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITENTEHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

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

B XOJI¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, penlaeMoOi 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH IPYIHMX YYaCTHHUKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IIPOCKTa, CaMOCTOATEIHLHO BBIOMPATh (hOpMAT BBICTYIUICHHSI € YYETOM 3ajad
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHUBepcaJbHbIE YueOHbIE 1elCTBUSA
Camoopranuszanus:



COCTaBJIATh IJIaH, aITOPUTM pEIICHUs 3aJlauM, BEIOUpaTh CIOCOO pelieHus ¢
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHThI PELICHUN ¢ y4ETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVICKT:

BIaJeTh ~ HABbIKAMU  IIO3HABAaTENbHOM  pedrexkcun Kak  OCO3HaHUs
COBEpIIAEMBIX JECUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJCTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca M pe3ysibTaTa pelieHus
MaTeMaTUYeCKOM 3a/1auu;

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

OLICHMBATh COOTBETCTBHUE PE3YyJIbTATa LEIU U YCIOBUSAM, OOBICHITH TPUUUHbI
JOCTHXKEHHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U WCIOJIb30BaTh NPEUMYIECTBA KOMAHIHON M WHIMBHUAYaTbHOU
paboThl MOpU peHIeHUuH Y4YeOHBIX 3ajay, MPUHUMATh LEJb COBMECTHOU
NEeSTENbHOCTH, TUJIAHUPOBATH OPraHU3alMI0 COBMECTHON palOoThl, pachpeneisiTh
BUJIbI palOT, JIOroBapuBaThbCs, OOCYXAAaTh TPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHEHHST HECKOJILKUX JIFOJIEH;

y4acTBOBATh B IPYNIOBBIX (popMax paboThl (0OCYXAEeHUS, OOMEH MHEHUH,
«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 PE3YJ/IbTATDBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

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

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

e Kiaccu(pUIUPOBATh B3aUMHOE PACIIOIIOKEHHE MPAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEH B POCTPAHCTBE;

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

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJIHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOTPAaHHHMKOB (TIpH3Ma,
nUpaMua, IPsIMOYTOJIbHBIN Tapajuiesenune, Kyo);

e KJIAaCCH(PUIUPOBATH  MHOTOTPAHHHWKH, BBIOMpas  OCHOBAaHMS  JIs
KJ1accupuKaIum;

e CBOOOJIHO OMEPUPOBATH TMOHSTHSIMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

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

e CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp:
BUJ] CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO OMEPUPOBATH MOHATUSIMU: CHMMETPUSI B MPOCTPAHCTBE, LICHTD,
OCh M IUIOCKOCTh CHUMMETPHH, 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
HaXO0XJICHUE TeOMETPUUYECKUX BEIMYUH, MPUMEHSISI U3BECTHBIE METObI
MIPU PEIICHUU MaTEMaTUYECKUX 3aj7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIOHOCTH;

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

e W3BJICKaTh, MPEOOPA30BHIBATH W HMHTEPIPETUPOBATH HWHGOPMAITUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (PUTypax, MPEACTABICHHYI0 Ha
YyepTekax U pUCYHKax;

e TMPUMEHATH TMOJYYEHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATH W
aHaJIM3UPOBATh PEalbHbIE CUTyalldd, MPUMEHSATh U3yYCHHBIE MOHSTUS B
npolecce TMOMCKAa pPEIIeHUS MaTeMaTH4ecku  chopMyIHpoBaHHOU
npoOJieMbl, MOJEIUPOBATH PEAJIbHbIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUU,
HCCIIEIOBAaTh MOCTPOCHHBIE MOJIENM C MCIOJIB30BAHUEM T€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, peraTh MPaKTUYECKHE 3aJ1auyH,
CBSI3aHHBIEC C HAXOXKJIECHUEM I'€OMETPUYECKUX BEIUYMH;

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

K xoniy 11 kiacca o0yyaromuics HayquTCs:



CcBOOOJIHO ONEPUPOBATHh TMOHSATHUSMH, CBS3aHHBIMU C IHJIMHIAPUYECKOM,
KOHUYECKONM U c(hepuyecKor MOBEPXHOCTSAMU, OOBICHAITH CIIOCOOBI
NOJIyYEHUS,

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

pacmo3HaBaTh Tejia BpalieHus (UWIUHApP, KOHYC, cdepa u map) u
OOBSCHATH CIIOCOOBI TTOJIYYECHHUSI TEJ BpAIllCHUS;

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

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMH C KOMOHMHAIUSIMU 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 u3ydaemble (UTYpHI, BBINOJIHATH (BBIHOCHBIE) IIJIOCKUE
YepTEkKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TeJl BPAICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HH(POpPMALUIO 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 JIEKApPTOBOW CUCTEME KOOPIMHAT;
pemarb reOMETPUYECKHE 3a/1a4M Ha BBIUYMCIICHUE YIJIOB MEXAY IPSIMBIMU
U IUIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSHUA OT TOYKU JO IJIOCKOCTH, B
L[E€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/A MPU PEIICHHH;
CBOOOJHO ONEPHUPOBATh MOHATHIMH, CBSI3aHHBIMA C JBHKEHHEM B
NPOCTPAHCTBE, 3HATh CBOMCTBA JIBH)KECHUU;

BBITIOJHATh HM300paK€HHUS MHOTOTPAHHUKOB M TeJ BpaILEHUS TIpU
MMApAJUICIBHOM ~ [EPEHOCE, LEHTPAIbHOU CUMMETPHUHM, 3E€PKAIbHOU
CUMMETPHH, IIPU IIOBOPOTE BOKPYT MPsIMOM, TpeoOpazoBaHus o 100us;
CTPOUThH CEYEHHs MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEYEHUs LWJINHIpA
(mapajuiesbHO M NEPIEHIMKYJISIPHO OCH), CEUEHHS KOHYcCa (MapaJiebHbIe
OCHOBAHMIO Y MPOXOSLIUE YEPE3 BEPILINHY), CEUEHUS 1Iapa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHHUW: METOJ CIIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN TIIOCKOCTH;



JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHATh TeoMeTpuueckre (aKThl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATalOlINX HECKOJbKO IIAaroB pELICHUs, €CIIM YCIOBHUS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOM (hopMme;

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

MIPUMEHSATh MPOTPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUYECKUX 3a/1aY;

MPUMEHATh  IOJIYYCHHbICE  3HAaHUA HA  MNPAKTUKE:  CPAaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATH PEAJbHBIE CUTYAllMU, IPUMEHSITh U3yUYECHHbIC
IOHATHS, TEOPEMBI, CBOMCTBA B MPOLECCE IIOWCKA  PEIICHUS
MaTeMaTH4eCcKu  CPOpMYJIUPOBAHHONW  MPOOJIEMBI,  MOJICIUPOBATH
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 F€OMETPUUECKUX BEJIUYHH;

UMETh TpEACTaBICHUS OO0 OCHOBHBIX JdTamax pPa3BUTHUS TCOMETPUM Kak
COCTaBHOM 4yacTu (pyHIaMEHTa pa3BUTHS TEXHOJOTHH.



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 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 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 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, o6o6meH%e u 17 9
CUCTEMAaTH3aIHs 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne
/o

Tema ypoka

KoaudecTBo 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHus

JIeKTPOHHBbIE U(PPOBbIE
o0pa3oBaTeJIbHbIE pecypchl

OcHOBHBIE TIpaBUIIa
M300pakeHUsI Ha PUCYHKE
TUTOCKOCTH, MapaIebHbBIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/FOMGVRWHE

TlonsaTus CTCPCOMECTPUU: TOYKA,
npsMasi, MI0CKOCTb,
npocTpaHcTBO. OCHOBHBIE
npaBuiia u300pakeHus Ha
PUCYHKE MJIOCKOCTH,
napauieTbHBIX MPSIMbIX
(OTpe3KOoB), cepeIMHBI OTPE3Ka

https://m.edsoo.ru/5SECB310PZ

[Tonsarus: nepecexkarommecs
IJIOCKOCTH, IIEPECEKAIOIINECS
npsiMasi ¥ IJI0CKOCTb;
HOJTYIIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5SWK

[Tonstus: nepecekaromuecs
IUIOCKOCTH, NIEpPECEKAroIInecs
MpsiMasi ¥ MJI0CKOCTh;
HOJTYIIPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHHVO

MHororpaHHHUKH, U300paKeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

(buryp, HECYIIECTBYIOIINUX
00BEKTOB

MHoOrorpaHHUKH, H300paKeHNE
IPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIUX
00BEKTOB

https://m.edsoo.ru/88UACE52Y

AXCHOMEI CTCPCOMECTPHUU U
TEPBLIC CIICACTBUA U3 HUX

https://m.edsoo.ru/IDKRAG603N

AKCHUOMBI CTEPEOMETPUHU U
IEPBLIC CICACTBUA U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPUHN U
NepBbIE CIEACTBUS U3 HUX.
Crnioco0slI 3aaHus TPSIMBIX U
MIJIOCKOCTEN B TPOCTPAHCTBE.
O06o3Ha4YeHNs MPSIMBIX U
IJIOCKOCTEN

https://m.edsoo.ru/AQXJXEDYR

10

N3ob6paxenue ceueHuit
MMpaMHIbl, Ky0a U IPU3MBIL,
KOTOpBIE IPOXOIAT Yepe3 UX
pEopa. N3o0pakenue
MIepECEUYECHMS TOTYYEHHBIX
I10cKocTer. PackpammBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
[IBETaMH

https://m.edsoo.ru/EVUE9AZ7J

11

N3o0pakeHune ceueHuit
MUPAMHUJIBI, KyOa U TIPU3MBI,
KOTOpPBIE IPOXOISAT Yepe3 X
pé6pa. N3o0paxkeHue
MIePECEYCHHUS ITOTYICHHBIX

https://m.edsoo.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

IJI0CKOCTEN. PackpamuBanue
IIOCTPOEHHBIX CEYECHUN PA3HBIMU
LIBETAMH

12

N3o0pakenune ceueHuit
MUApaMUJIbI, Ky0a U IPU3MBIL,
KOTOPBIE TIPOXOJIAT Yepe3 uxX
pébpa. N3o0paxenue
NepeceueHUs! MOTyUEHHbBIX
mockocre. PackpamiBanue
TTOCTPOEHHBIX CEUEHUN Pa3HBIMU
IBETaMU

https://m.edsoo.ru/08LAY6GMF

13

N3o0pakenune ceueHuit
NUpaMUIbl, KyOa U IpU3MBI,
KOTOpPBIE IPOXOAT Yepe3 uxX
pébpa. N3o0pakenue
NepecevyeHUs MOTYyYEeHHbIX
mIockocren. PackpamBanue
MMOCTPOCHHBIX ceueHuu PasHbBIMU
[[BETaMH

https://m.edsoo.ru/EKWHLAWS84

14

Meron cnefoB st TOCTPOEHUS
CceueHnuu

https://m.edso0.ru/1JO0ON3100

15

Merton cnefoB A MOCTPOESHUS
ceueHuil. CBoiicTBa nepeceueHuit
NPSIMBIX U IJIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N

16

Merton cnenoB A NOCTPOCHUS
ceueHuii. CBoiiCTBa NepeceueHuit
MPSIMBIX U IJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTpoenue ceuenuii B
nupamuzie, Kyoe mo TpéM Toukam

https://m.edsoo.ru/HFW6370DR



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR

Ha péopax. Co3zaHue BEIHOCHBIX
YepTEKEN U 3alUCh 11aroB
MOCTPOEHUS

18

[Toctpoenune ceuenunii B
nupamyie, Kyoe 1o TpéM TouKkam
Ha péOpax. Co3jaHue BEIHOCHBIX
YepTeKel U 3alKCh I1aroB
IIOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTtpoenue ceuenuii B
nupamue, Kyoe rmno TpéM Toukam
Ha péopax. Co3jaHue BBIHOCHBIX
YepTeKEH U 3alKCh 11aroB
IIOCTPOEHUS

https://m.edso0.ru/JIAQJNZCX

20

[TocTtpoenue ceuenuii B
nupamujie, Kyoe mo TpéM Toukam
Ha péOpax. Co3/maHne BEIHOCHBIX
YepTekel U 3aluch 11aros
MOCTPOCHUS

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpEHME MIAaHUMETPUU:
Teopema 0 mpoOMOPUHUOHATBHBIX
orpeskax. [Togobue
TPEeYrOIbHUKOB

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpEHME MIaHUMETPUU:
Teopema Menenas. PacueTs! B
CCUCHUAX HAa BBIHOCHBIX
yeprexax. Mcropust pa3BuTHs
IIAaHUMETPUHN U CTCPEOMETPUHN

https://m.edsoo.ru/TP9F3DVV1

23

KonTtponbhas padora "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLEQ9SZ1



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1

24

B3aumHoe pacnonoxenue
HPSAMBIX B IIPOCTPAHCTBE.
CkpenBarouiecst npsimMple.
[Ipu3HaKH CKpeuBaroInuXCs
npsmbIx. [lapannensabie npsmbie
B IIPOCTPAHCTBE

https://m.edsoo.ru/TYO9QBHKY

25

Teopema o CylIecCTBOBAHUU U
€IVUHCTBEHHOCTH IIPSIMOU
napasuieIbHOW TaHHON MPSMOH,
MPOXOJIAIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH Ha
JTaHHOM npsamoit. Jlemma o
MePECEUCHUHN MapaIeTbHbBIX
MPSIMBIX TIJIOCKOCTHIO

https://m.edsoo.ru/CY UOMU9K9

26

[TapamienbsHOCTB TpEX MPSIMBIX.
Teopema 0 TpEX MmapaienbHbIX
npsMbIx. Teopema o
CKPEILMBAIOIINXCS MPSAMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannenpHOE TPOEKTUPOBAHUE.
OcCHOBHbIE CBOICTBa
napajuieIbHOrO MPOEKTUPOBAHMUSL.
N3o06paxenue pazHbix Guryp B
napasuieIbHON POEKIIUU

https://m.edso0.ru/03GR50WZV

28

IlenTpanbHas mpoekuus. Yroiu ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU.
VYron Mexay npsMbIMU

https://m.edsoo.ru/Z5FPAGSHI

29

3aga4yy Ha JO0Ka3aTeILCTBO U
HCCIEeI0BaHUE, CBSI3aHHBIE C
pPacro0KeHUEM IPSIMBIX B

https://m.edsoo.ru/7W31COFG6



https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6

IIPOCTPAHCTBE

30

[TonsTHs: MapainenbHOCTb
IPSIMOM U ITNIOCKOCTHU B
npocrpaHcTse. [Ipu3Hak
[1apaJuIeIbHOCTH NIPSMOU U
miockoctu. CBoiicTBa
MapajuIeIbHOCTH NPSMOHN U
IIJIOCKOCTH

https://m.edso0.ru/N18CU003L

31

I'eomerpuueckue 3amaun Ha
BBIUNCJICHUE U JOKa3aTEIbCTBO,
CBSI3aHHBIE C MapaJIIeIbHOCThIO
IPSIMBIX U IIJIOCKOCTEH B
MPOCTPAHCTBE

https://m.edsoo.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
IIPOXOZSILErO Yepe3 JaHHYIO
IPSIMYIO Ha YepTEXE U
NapaJljIeIbHOr O APYrof IPsIMOA.
Pacuér orHOmIECHUI

https://m.edsoo.ru/1PO6R5839

33

[TapannensHas MPOEKITU,
MIpUMEHEHUE I IOCTPOSHUS
ceueHHi Kyda u
napasuienenunena. CBolcraa
napajijiesienumnea u Npu3Mbl

https://m.eds00.ru/930T7FLSK

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haky nmapajuieIbHOCTH JBYX
IJIOCKOCTEN

https://m.edsoo.ru/QFUJAHV88

35

TeopeMa o0 napamienbHOCTU U
€IMHCTBEHHOCTH TIJIOCKOCTH,
MPOXOIALIEH Yepe3 TOUKY, HE

https://m.edsoo0.ru/2WG4W4XNO



https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO

MPUHAUISKAITYIO TaHHON
IUIOCKOCTH U CJIEACTBUS U3 HEE

36

CaoiicTBa napajieIbHbIX
IUIOCKOCTEMN: 0 MapaielbHOCTH
MPSIMBIX [IEpECEUCHUs IPU
MEPECEUECHUH JIBYX
napajuleIbHBIX TIOCKOCTEN
TpEThEN

https://m.edsoo.ru/3KIKV3ROG

37

CaoiicTBa napamienbHbIX
IUIOCKOCTEN: 00 oTpe3Kax
napasuieIbHbIX MPSMBIX,
3aKIIFOUEHHBIX MEXIY
napasuieIbHbIMU TIOCKOCTSIMU; O
MepEeCceYECHUH MPSIMOK € JBYMS
napauIeIbHBIMU TIOCKOCTSIMH

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTOpenwue: Teopema [Tudaropa
Ha IJIOCKOCTH

https://m.edsoo.ru/9VJZIWC6J

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOT O TPEYT OJIBHUKA

https://m.edsoo.ru/Z6ENNNT5D

40

CaoiicTBa Ky0a u
MPSIMOYT OJIBHOT O
napajuleNenuIesaa

https://m.edsoo.ru/HYNIQ7850

41

Brerunciienue iMH OTPE3KOB B
KyO€ U IPSIMOYTOJIbBHOM
napajijiesenunese

https://m.edsoo.ru/FZBZVPOEC

42

[TepnieHUKyYASIPHOCTH PAMOUN 1
miockocty. [Ipu3nak
NePHEHANKYISIPHOCTH IPSIMON U
MJIOCKOCTH

https://m.edsoo.ru/ISF8HOGG3



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3

43

[leprieH IUKYISAPHOCTD IPSAMOMN U
mockoctu. [Ipusnak
NEPHEHANKYIAPHOCTH IPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/K38BG31ZH

44

Teopema 0 CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSAMOH,
MPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIECHINKYJISIPHON K TIIOCKOCTH

https://m.edsoo.ru/\WF3MTS4E5S

45

[Inockoctu n
MEePIEHANKYJISIPHBIE UM TPSIMBbIC
B MHOTOI'PaHHHKAX

https://m.eds00.ru/OKTGKHNSI

46

ITnockoctu n
NEePHEHANKYIISAPHBIE UM IPSIMbIE
B MHOTOI'PaHHHKAX

https://m.edso00.ru/S1V9AWIW3

47

[leprienauKynsip ¥ HAKJIOHHAS.
[TocTpoenne nepnesauKyIIsIpa u3
TOUYKU Ha IPSIMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[leprieHquKyNsIp ¥ HAKJIOHHAS.
[TocTpoeHue nepneHANKYIIspa U3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/211UD45PR

49

Teopema o Tpéx
NepreHIuKyspax (npsamas u
oOpatHas)

https://m.edsoo.ru/CNE1PAIU5

50

Teopema o Tpéx
NepHeHuKysIpax (npsMas u
oOpatHas)

https://m.edsoo.ru/IPCG564WN

51

Yron Mexay CKpenmBarOIuMUCS

https://m.edsoo.ru/K4EHQ3EQE



https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
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MpAMbIMHU

52

[Tonck nepnesANKYIAPHBIX
IPSIMBIX C TOMOIIBIO
NEePIEeHIUKYISPHBIX MIIOCKOCTEN

https://m.edsoo.ru/EBY VPSMSI

53

OpToronajibHOE MPOEKTUPOBAHUE

https://m.edso0.ru/GP0ZX8VHE

54

[TocTpoenue ceueHuit kyoa,
IIPU3MBI, IPABUIIBHOW TUPAMU/IBI
C IIOMOUIBIO OPTOrOHAJIBHOU
IPOEKIUN

https://m.edsoo.ru/F5ZMOA1AE

55

[TocTpoenue ceueHuit kyoa,
IPU3MBI, IPABUIIBHOM MUPaMUIbI
C TIOMOIIBIO OPTOrOHAJIBHOU
MPOEKIIUU

https://m.edsoo.ru/T50FUDOQOJ

56

CumMMeTpust B IPOCTPAHCTBE
OTHOCHUTEIIBHO TNIOCKOCTH.
[IimockocTu cuMMeETpHUii B
MHOT'OI'paHHHUKAX

https://m.edso0.ru/N77K7ZM8K

57

[Ipu3Hak nepneHAUKYIAPHOCTH
MPSMOM U IUIOCKOCTH KaK
CJIEJICTBHE CUMMETPUU

https://m.edsoo.ru/L9E703U3V

58

[IpaBrIIbEHBIE MHOTOTPAHHUKH.
Pacuér paccTosHMi1 OT TOYKH 10
IUIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBusIbHBIE MHOTOTPAHHUKH.
Pacuér paccrosHMi1 OT TOUKH 10
IJIOCKOCTH

https://m.edso0.ru/TJISUOWZTH

60

CriocoObI OMyCTHTD
HEePICHANKYISPI: CAMMETPUS,

https://m.edsoo.ru/DHFUCBWOQOG6



https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
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CABUT TOYKH IO MapajieIbHON
pSAMOKN

61

CaBur no HenapauieIbHOU
IIPSIMOM, N3MEHEHUE PACCTOSHUI

https://m.edsoo.ru/9OANVFESE

62

Kontponbnas padora "B3anmnoe
pacronoXeHue NpsMbIX U
MJIOCKOCTEN B MPOCTpaHCcTBE"

https://m.edsoo.ru/JW5UZNN8J

63

[loBTOpEHME: yron Mexay
IPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUS B IIPOU3BOJILHOM
TPEYT OJIbHUKE, TEOpEMa
KOCHHYCOB

https://m.edsoo0.ru/SK9RHWDFQ

64

[ToBTOpEHME: Yrom MexX Iy
CKPEILMBAIOIINMUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

I'eomeTpuueckue MeToabl
BBIUKCIICHHS YTIIa MEXKTY
MPSIMBIMU B MHOT OT'paHHHKAX

https://m.edsoo.ru/3U40237CK

66

JByrpannsiii yron. CBOMCTBO
JMHEWHBIX YTJIOB JIByTPAHHOIO

yria

https://m.edsoo.ru/8H4CYFABO

67

[lepnieH quKynsipHbIE TIIIOCKOCTH.
CBolicTBa B3aMHO
MePIEHANKYISAPHBIX IITOCKOCTEH

https://m.edsoo.ru/FIHM69NVD

68

[Ipn3Hak nepneHauKyJIIpHOCTH
IJIOCKOCTEN; TEOpEMa O MPSAMON
NepecevyeHnst IBYX MIOCKOCTEH

NEPHEHANKYJISAPHBIX TPEThEN

https://m.edsoo.ru/FY5TMQ43F



https://m.edsoo.ru/9OANVFE9E
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IIJIOCKOCTH

69

IIpssMoyronbHBIN
napanienenunen; Kyo;
WU3MEPEHHUs, CBOMCTBA
IIPSIMOYT' OJIBHOT'O
napasulesenunena

https://m.edsoo.ru/KQ9DBNDAW

70

Teopema o nuaroHanu
MPSIMOYT OJIBHOT'O
napasuieJenunesia u ciaeacTBue
U3 Hee

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTrpuueckue u
NPUKITAIHbIC 33/1a4H, CBI3aHHbBIC
CO B3aUMHBIM PaCIIONI0KEHUEM
HPSMBIX U IIOCKOCTH

https://m.edsoo.ru/4ATBYU36HZ

72

HOBTOpCHI/ICZ CKpCIIUBAIOIIIHUECCA
IIPSAMBIC, MapajlJICJIbHBIC
IIJIOCKOCTHU B CTAHAAPTHBIX
MHOT'OI'paHHUKAaxX

https://m.edso0.ru/TL947D6WK

73

[Tapa napayenbHbIX IIOCKOCTEN
Ha CKPEUIMBAIOLINXCS MIPSIMBIX,
pacCTOsTHUE MEXIY
CKpELIMBAIOIIUMUCS IIPSIMBIMU B
IIPOCTBIX CUTYALUAX

https://m.edsoo.ru/YFWZTOREN

74

PaccrosiHue ot TOYKH 10
IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOU 10 TNIOCKOCTH

https://m.edsoo.ru/\W5GN48EIM

75

Brruucnenue paccTossHuN MeXIy
CKPELIMBAIOIIKUMHUCS IPSIMBIMU C
IIOMOILBIO NEPIEHANKYIIPHON

https://m.edsoo.ru/5SW9VILIHMD



https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
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IIJIOCKOCTH

76

TpéXrpaHHblll yroi, HEpaBeHCTBA
JUISL TPEXTPAHHBIX YIJIOB.
Teopema [Iudaropa, Teopembl
KOCHHYCOB Y CUHYCOB JUIsl
TPEXTPAHHOIO yria

https://m.edsoo0.ru/3XGHNLQ4J

77

DneMeHTHI cPeprudecKoit
TCOMETPHH: T€OIC3NICCKUE
JIMHUU HA 3eMiie

https://m.edsoo.ru/HMVTV74CP

78

Kontponbnas padora "Yrisl u
paccrosiHus"

https://m.edsoo.ru/ARTWZ59YU

79

Cucremaru3anus 3HaHUU
"MHOrorpaHHuK 1 €ro
AJIEMEHTHI"

https://m.edsoo.ru/VC3UOAK3B

80

[Tupamuga. Buasl nupamu.
[IpaBuiibHas nupamuia

https://m.edsoo.ru/J3R0247E0

81

[Ipusma. IIpsmast u HaKIOHHasA
npusMsl. [IpaBunbpHas npusma

https://m.edsoo.ru/JNDHOOSEQ

82

[Ipsamoin napannenenunes,
MPSMOYTOJIbHBIN
napasuienenunes, Kyo

https://m.edso0.ru/L8803LZGS

83

BrInmykipie MHOTOrpaHHHUKH.
Teopema Ditniepa

https://m.edsoo.ru/B4TOMDU1D

84

Brinykiible MHOIOIpaHHUKH.
Teopema Oitnepa. [IpaBunbHbIE U
HOJTYIPaBUJIbHbIE
MHOI'OTPaHHUKHU

https://m.edso0.ru/QOMX9GA1S

85

KonTponbnas pabora

https://m.edsoo0.ru/3N52B3TEM
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"MHororpaHHuKH"

IlonsTue BCEKTOpA Ha IJIOCKOCTU

86 1 https://m.edsoo.ru/LRBSE3B09
U B ITPOCTPAHCTBE

87 CymMma BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL8

88 Pa3nocTs BekTOpOB 1 https://m.edsoo.ru/sSHBMZ1POH

89 [IpaBuno napamnenenunena 1 https://m.edso0.ru/XS6AN7LA2

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128L R
Paznoxxenue BekTopa mo 6asucy

91 TPEX BEKTOPOB, HE JISKALUX B 1 https://m.edso00.ru/U760IDCTG
OJIHOU IIJIOCKOCTH

92 CkasipHOE TIpOU3BEICHNE 1 https://m.edsoo.ru/JZ46VNC71
B

93 PIAMCICHIHE yIJIa MEAULY 1 https://m.eds00.ru/IU5196UQP
BEKTOPAMH B IIPOCTPAHCTBE
I N

94 POCTEHIIIE 3ARa1H © 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMH
I N

95 POCTCHILIHE 3a/atit © 1 https://m.edsoo.rulJCWURNGO01
BEKTOpaMH
n N

96 POCTCHIIHE 3aziait ¢ 1 https://m.edso0.ru/BEHWOELKS
BEKTOPaMH
n .

97 POCTEHIIHE 3a/dHH © 1 https://m.edso0.ru/P3WBWZZSY
BEKTOpamMu
0006

98 ° HUIeHHe 1 eucTeMathsani 1 https://m.edsoo.rt/ECRMXSNM3
3HAHUU
0006

99 ° HvIeHHe 1 CHCTEMATHSAHA 1 https://m.edsoo.ru/XXBTFP5WL
3HaHUH

100 HroroBas KoHTposbHas paboTa https://m.edsoo.ru/SFGPDWNKO

101 HroroBasi KoHTpoONBHAs paboTa https://m.edso00.ru/X3ZG8A6SO
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https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO

102

O0001IEeHNE U CUCTEMATU3ALUS
3HAHUU

https://m.edsoo0.ru/931AWXEK1

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102



https://m.edsoo.ru/931AWXEK1

11 KIIACC

Koaun4yecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(PPOBBIE
n/n Tema ypoxa Bcero Kontpoabivie | Hpaktireckie u3ydeHusi | odpa3oBaTejibHbIe pecypchl
padoThI padoTbI

[ToBTOpEHME TEMBI

1 "KoopauHatsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
IJIOCKOCTH U B IPOCTpaHCTBE"

2 Hosroperiite Tembt ”CKaJ,lvﬂpHoe 1 https://m.eds00.ru/M6JO60NJ7
MIPOU3BE/ICHUE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Beruucienue yria Mexay 1 https://m.edso0.ru/55KY41LVG
BEKTOpaMH B NMPOCTpaHcTBE"
[ToBTOpenue Temsl "YpaBHEHUE

4 MIPSIMOM, MIPOXOAIICH Uyepes3 1Be 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHHE MIOCKOCTH,

5 HOpMaJib, ypaBHEHUE TIIOCKOCTH 1 https://m.edsoo.ru/VYIH8TERW
B OTpe3Kax
YpaBHEHHE MIIOCKOCTH,

6 HOpMaJib, ypaBHEHHUE TIIIOCKOCTH 1 https://m.edso0.ru/541910WGX
B OTpE3Kax

7 BekropHoe npousBeneHue 1 https://m.edsoo.ru/NTYOG2APM

8 JliHeRbIe HepaneHCTR, 1 https://m.eds00.ru/54EQ7IQBE
JTUHEIHOE TPOrpaMMHUpPOBaHUE

9 HHHefIHHe HEpABCHCTRa, 1 https://m.edsoo.ru/VPKWBB4AA
JTUHEIHOE MPOrpaMMHUpPOBAHUE

10 AHaTUTHYECKUE METOBI 1 https://m.edsoo.ru/KHJ20M3PV



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV

pacuéra yriia MexxJy IpsMbIMU B

MHOT'OI'paHHUKax

11

AHanUTUYECKNE METOBI
pacdéra yria Mexay
IJIOCKOCTSAIMH B
MHOT'OIpaHHHMKaX

https://m.edsoo.ru/DDXUUAIAS

12

®dopMyna pacCcTOSSHUSA OT TOYKU
JI0 TUIOCKOCTH B KOOpJIMHATaX

https://m.edso0.ru/SG451UUG1

13

Haxoxnenue paccTosHui oT
TOYKH J0 TIJIOCKOCTH B KyOe

https://m.edsoo.ru/8V2N4X1L3

14

Haxoxaenue pacctostHui OT
TOYKH J0 MIJIOCKOCTH B
MPaBWJIbHON MHpaMuse

https://m.edsoo.ru/UZ15UU37F

15

KontponbHas pabora
"AHanutuyeckas reomerpus”

https://m.edsoo.ru/SNGILGHFM

16

Ceuenus MHOTI'Or'paHHUKOB:
CTaHJAAPTHBIC MHOTI'OT'paHHUKA

https://m.edso00.ru/219603NHQ

17

CeueHus MHOTI'OIrpaHHUKOB:
MCTOA CJIICAOB

https://m.edso0.ru/52XG02J5B

18

CeueHust MHOIOI'paHHUKOB:
CTaHJapTHbIE MIJIOCKOCTH,
NepecevyeHus MPSIMbIX U
IIJIOCKOCTEH

https://m.edsoo.ru/CUP7TCPXQ

19

[TapamiensHble psiMBIE U
IUIOCKOCTH: NTapaJljieNIbHbIE
CEUCHMSI

https://m.edsoo.ru/MM69MKRDP

20

[TapannenbHble psMbIE U
TJIOCKOCTH: pacuy€T OTHOLIECHHI

https://m.edso0.ru/O71ROJFI



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI

21

HapaJ'IJIeJ'IBHBIe IpsMBIC U
IIJIOCKOCTH : YI'JIBI MCXKIY
CKpCHINMBAIOIMHUMUCSA ITPAMBIMU

https://m.edsoo0.ru/26EPTM74A

22

IlepneHuKyIsIpHBIE TIPSIMBIE U
IIJIOCKOCTH: CTaHIaPTHBIE I1APbI
NEPIEHIUKYIISPHBIX INIOCKOCTEN
Y IIPSIMBIX, CHMMETPUU
MHOI'OI'PAaHHUKOB

https://m.edsoo.ru/YQUVT6EVZX

23

[lepnieHIuKyNIsIpHBIE TPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEePIECHIUKYIIIpax

https://m.edsoo.ru/HQIN20ZJP

24

[lepnieHtuKynsgpHbIE TPSIMbIE U
MIJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOTOTPaHHHKaX

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpEHwME: MIOIAAN
MHOT'OYT OJIbHHUKOB, (POPMYJIBI
JUTSI TUTOIIA/IeH, COOOpaKeHUs
oxoous

https://m.edsoo.ru/FDRZ09G4X

26

IToBTOpEHuME: mIOIanu
MHOI'OYTI'0JIbHUKOB, ()OPMYJIbI
JUIS TII0MIaied, COOOpakKeHUsI
noxoous

https://m.edsoo.ru/1ZYRNNIKV

27

IToBTOpEHME: MIIOIAAN
MHOTOYT OJTbHUKOB, (POPMYJIBI
JUTSI TUTOIIAIeH, COOOpaKeHUs
Iog00us

https://m.edsoo.ru/HWHVENLOO

28

IImomanu ceuenuit
MHOT OI'PaHHHUKOB: TUTOLIAAH
MMOBEPXHOCTEH, pa3pe3aHus Ha

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

9acTH, COOOpaKeHUsI TOT00MS

29

IInomanu ceueHuit
MHOT'OTPaHHUKOB: TUIOIA TN
MMOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpakeHUs o1o0us

https://m.edsoo.ru/8H4ELY9NG6

30

Konrtponbnas pabora
"IToBTOpEHME: MHOTOI'PAaHHUKH,
CEYEeHHSI MHOTOI'PaHHHUKOB"

https://m.edsoo.ru/SSUW1WWV1

31

O0BéM Terma. O0beM
PSIMOYT OJIBHOT O
napasuieNienune1a

https://m.edsoo.ru/6 UXGOORC9

32

3amaun 06 ynBoeHUH Ky0a, 0
KBaJ[paType Ky0a; O TPHCEKIIUU
yria

https://m.edsoo.ru/VK2J2TXEF

33

CrepeomeTpuuecKue 3a1a4H,
CBSI3aHHBIE C 00BEMOM
IPSIMOYT OJILHOT'O
napajureseIuIe a

https://m.edsoo.ru/ODR6H6TQS

34

[TpuknamHble 3a7a9d, CBI3aHHBIC
C BBEIYHCIIEHHEM 00BEMA
PSIMOYT OJIBHOT O
napasureseuIe 1a

https://m.edsoo0.ru/OSHTIOT1G

35

OO0BEM IPSIMOI TPU3MBI

https://m.edsoo.ru/8AIL9YHYJ

36

CrepeomeTrpuyeckue 3a1au,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB NPSAMON MTPU3MBI

https://m.edsoo.ru/1D8HV54A9

37

[TpuknanHele 3a7a4u, CBI3aHHbIE
¢ 00bEMOM IPAMOIA TPU3MBI

https://m.edsoo.ru/Q1Y C4F81U



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU

38

Brruncienne o0EMOB TEII €
MMOMOIIBIO OMPEAETEHHOTO
uHTerpana. O6bEM HaKIOHHON
MIPU3MBI

https://m.edsoo.ru/ON585060H

39

Brrancnenue 066EMOB Ten ¢
HOMOIIBIO OIPEAETIEHHOIO
uHTerpana. O6bEM nupaMubl

https://m.edsoo.ru/2CJLCMKSN

40

®opmysa 00bEMa MUpamMHIbI.
OTtHomeHne 00bEMOB MTUPAMU]L C
00IIUM YTIIOM

https://m.edsoo.ru/AL3PODC9E

41

dopmyna 00bEMa MUPaMHIBL.
OTHomeHne 00beMOB TUPAMH]L C
00IIMM YTJIOM

https://m.edsoo.ru/3GOO0AJRNY

42

CrepeomeTpuuecKue 3a1a4H,
CBsI3aHHBIE C 00BEMaMU
HAKJIOHHOH MPU3MBI

https://m.edsoo.ru/7TREBRHWO7

43

CrepeomeTpuueckme 3a1auH,
CBSI3aHHBIE C 00BEMAMU
UpaMUIbl

https://m.edso0.ru/SF480DTS6

44

IIpukiagHeie 3a1a4u 110 TEME
"OOBEMBI Tel", CBI3aHHBIE C
00BEMOM HAKJIIOHHOW MPU3MBI

https://m.edso00.ru/9SF60YYVX

45

[Tpuknamabie 3aa4H 110 TEME
"OO6BEMBI TEN", CBSI3aHHBIC C
00BEMOM TUPAMU/TBI

https://m.edsoo.ru/Z4MZ27RMY

46

[TpumeHeHne 0ObEMOB.
Brruncnenue paccTosHUS J10
IUIOCKOCTH

https://m.edso0.ru/I39CX0O3CP



https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP

47

Kontponbhas padora "O0bEM
MHOTI'OrpaHHHUKA"

https://m.edsoo.ru/ XNWZSSJ7P

48

[{umHapuveckas MOBEPXHOCTb,
o0Opa3zyromue NHIHHIPUIECKON
MOBEPXHOCTH

https://m.edsoo.ru/7DHKEHEG6

49

unuup. [Ipsamon kpyrosoun
uunuHap. Inomans
MTOBEPXHOCTU LIUJIUHIPA

https://m.edsoo.ru/MAVW4KY55

50

Konnueckast moBepXHOCTB,
o0pa3yroliue KOHUIeCKOn
nosepxHocTu. Konyc

https://m.edsoo.ru/PVRE7THQ6Y

51

Ceuenue KoHyca MJI0CKOCTBIO,
napauIeNbHON TIOCKOCTH
OCHOBaHUA

https://m.edsoo.ru/EOVSHALSL

52

VY ceu€HHBI KOHYC.
N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

https://m.edsoo.ru/9VKWVDCTE

53

[Tnomans 60KOBOI MOBEPXHOCTH
Y IIOJIHOM MIOBEPXHOCTH KOHYCA

https://m.edsoo.ru/ AWKB9E4ANE

54

[Tnomaas GOKOBOM MOBEPXHOCTH
Y IIOJIHOM TIOBEPXHOCTH KOHYCA

https://m.edsoo.ru/9NF4UE3KJ

55

CrepeomeTpuuecKue 3a1a9 Ha
JOKa3aTCJIbCTBO U BBHIYMCIICHUC,
MIOCTPOCHUEM CCUCHUI
LUJIUHApPA, KOHyca

https://m.edsoo.ru/QZVH5EXL9

56

CrepeomeTpruyeckue 3aa4u Ha
JOKa3aTCJIbCTBO U BBIYHMCIICHUC,
IMOCTPOCHUEM CEUECHUI

https://m.edsoo.ru/ AKF6PW62W



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

OUJInHApAa, KOHyCa

57

[TpuknanHeie 3a7a41, CBSI3aHHBIE
C IUJIUHIPOM

https://m.edso00.ru/3429Z1L.HT5

58

[Ipuknaaaeie 3a1a4u, CBI3aHHBIE
C HWJIMHAPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/W1TVKAJOR

60

[Tepeceuenue cdepsl u mapa ¢
mockocThro. Kacanue mapa u
cepsl IOCKOCThI0. Bua u
n300paXkeHue Imapa

https://m.edsoo.ru/JFSNB5ZS0

61

[Tepeceuenue cdepsl u mapa ¢
mockocTero. Kacanne mapa n
cdepbl TIOCKOCThI0. Bua n
n300pakeHue 1mapa

https://m.edsoo.ru/M6WK9K950

62

VYpasuenue chepsr. [nomans
cthepsl u e€ yactei

https://m.edsoo.ru/U8G24BO8H

63

Cummetpus cdepsl U mapa

https://m.edso0.ru/6E6GX0YJS

64

CrepeoMeTpUYeCcKHe 3a/1aud Ha
JOKa3aTCJIbCTBO U BBEIYUCIICHUC,
CBsI3aHHBIC CO c(epoil U mapom,
MOCTPOCHUEM UX CCYCHUU
IUTOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuuecKue 3aa4 Ha
JOKa3aTCIbCTBO U BBHIYMCIICHUC,
CBsI3aHHBIE CO CEpOoil U Mapom,
MMOCTPOCHUEM UX CEYEHUI
IJIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[TpuknagHeie 3a1a4u, CBI3aHHBIE

https://m.edsoo.ru/XW5L17A9J



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J

co cthepoii u mapom

HOBTOpeHI/IeI OKPYXHOCTb Ha
IIJIOCKOCTH, BBIYUCICHHUS B

67 https://m.edsoo.ru/EJ2QDAVEJ]
OKPY’KHOCTH, CTaHaPTHBIC
ox00us
Pas e KoMOuHa e

68 JTHETHET MOMHALHI TET https://m.edso0.ru/LE7933LXX
BpallleHUs U MHOTOI'PaHHUKOB
3amauu o Teme "Tena u

69 8 " https://m.edsoo.ru/PHHLCG54E
MTOBEPXHOCTH BpaICHUS
3 "T

70 QT IO Tewe - Tea i https://m.eds00.ru/22WPBLTPY
HOBCpXHOCTI/I BpaHIeHI/Ifl
K §) "T

71 OHTPOJILHAA pabOTa fﬂa 1 https://m.edso0.ru/33W222M63
HOBerHOCTI/I BpaH_[eHI/ISI
O0nBé . T §)

72 B_,eM HHHEpa. feopema o https://m.eds00.ru/1ZN2S6ZMQO
00BbEME TIPSMOTO IWINHIPA
Brmanciaenue 006EMOB TeN ¢

73 MTOMOIIBIO ONPEACITIEHHOTO https://m.edsoo.ru/ACTOMFMVF
uHTerpana. O6bEM KoHyca
ITomaan GOKOBOT OJIHOI

74 JTOMHAZIH DOKOBOH H TOTHON https://m.edsoo.ru/ZYTK7P8B1
MOBEPXHOCTH KOHYCa
CrepeomeTpuuecKue 3a1auH,

75 CBSI3aHHBIE C BBIUUCIIEHUEM https://m.edso0.ru/709VJYPSC
00BEMOB IMJIMH]Ipa, KOHYCA
[Tpukinagabie 3aa4H 110 TEME

76 "O0BEMBI U TUIOLIAAU https://m.edso0.ru/QXEA9GPVB
noBepxXHocTel Ten"
O0Bé apa apoBOro

77 HEM HIapa H Iaposor https://m.edsoo.ru/VV60ONBVZX

cektopa. Teopema 06 0OBEME



https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX

mrapa. [Inomaas cdepsr.
CrepeoMeTprieCcKHe 3a/1a4u,
CBSI3aHHBIC C BBIUYUCIICHUEM
00BEMOB 11apa, IMapoBOro
CErMEeHTAa U IIapOBOT0 CEKTOpa

78

[Ipuknagabie 321291 110 TEME
"OO0BEMBI TEen", CBSI3aHHBIC C
00BEMOM T1apa U TUIOMIABI0
cdepbl. COOTHOLIEHUS MEXKTY
TJTOIIA/ISIMU TOBEPXHOCTEN U
00bEMaMH MMOJOOHBIX TEI

https://m.edsoo.ru/EZHI9GRUEJ

79

[TomoOHBIE Tea B MPOCTPAHCTBE.
N3menenne o0bEMa mipu
nonoouu. CTepeoMeTpuyecKue
3a/1a4yu, CBSI3aHHBIE C
BBIUHCIICHHEM 00BEMOB TEl U
TJIOIIA/IeN TOBEPXHOCTEMN

https://m.edsoo.ru/H24188MKQ

80

KonTponbsHas padora "Ilnomaau
MTOBEPXHOCTH U 00bEMBI
KpYIJIbIX Ten"

https://m.edsoo0.ru/73UODGNYR

81

JIBHKEHUSI IPOCTPAHCTBA.
Otobpaxenus. [IBrKkeHus u
paBeHcTBO uryp. O0mme
CBOICTBA JBUKCHUUI

https://m.edsoo.ru/RXJ4YW6ENA

82

Bunasl nBukennii:
NapajuliesbHbIN IEPEHOC,
LEHTpAJIbHAsI CHMMETPHUS,
3€pKajJbHasi CHAMMETPHS,
IIOBOPOT BOKPYT NPSIMOM

https://m.edsoo.ru/ZSUA77NTX



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX

83

[IpeobpazoBanus momoous.
[Ipsimas u chepa Ditnepa

https://m.edsoo.ru/A1IPU2WOAX

84

FeOMCTpI/I‘IeCKI/Ie 3aJa4u Ha
MMPUMCHCHUEC NBHUKCHUS

https://m.edsoo.ru/KFDHOMGKZ

85

KonTtponbnas pabora "BekTopbl
B IIpOCTpaHcTBE"

https://m.edsoo.ru/4F52B11KK

86

O6o6m1aromee mopropenue 11
IIOHATHUH U METOJ0B Kypca
reomerpuu 10—11 kmaccos,
crucTeMaTu3alus 3HaHWi:
"ITapamienpHOCTb MPSMBIX U
IJIOCKOCTEW B pOCTpaHcTBE"

https://m.edsoo.ru/IHVB2NZH9

87

O6o06maromee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 knaccos,
CHCTeMaTH3aIUs 3HAHMIA:
"Bektopsl B ipocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJO

88

O6o6matomiee nosropenue 11
MOHATHI U METOJOB Kypca
reomerpuu 10-11 kiaccos,
cucTeMaTu3alus 3HaHHi:
"Bektopsl B ipocTpaHcTBe"

https://m.edsoo.ru/3NIJOLN63

89

Ob6o6m1aromee nmopropenue 11
MOHATHH U METOJIOB Kypca
reometpuu 10—11 kmaccos,
CHUCTEMaTU3alMs 3HAHWUMN:
"O6bpemM MHOrorpanHuka"

https://m.edsoo.ru/B85S7VDTC

90

O6o6m1aromee nmopropenue 11
HOHSATHI ¥ METOJIOB Kypca

https://m.edsoo.ru/AJX4CDP5I



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I

reomerpun 1011 kiaccos,
CUCTEMATU3ALNs 3HAHUM:
"O6pemM MHOTOrpaHHuKa"

91

O6o6matomee nosropenue 11
MOHATHI U METOJOB Kypca
reomerpuu 10-11 kiaccos,
crucTeMaTu3alus 3HaHHi:
"TTnommaam noBEpXHOCTH U
00BEMBI KPYTJIbIX TET"

https://m.edsoo.ru/H2ZABPRXO

92

O6o6maromnree nmopropenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10—11 xnaccos,
CUCTEeMaTH3alusl 3HAaHHH:
"[1;momaay MOBEpXHOCTH U
00bEMBI KpyTJIbIX TEN"

https://m.edsoo.ru/JG1DJ50NK

93

Wrorosast koHTponbHAs paboTa

https://m.edso00.ru/GXZMP89GD

94

Wrorosast KOHTpoJIbHAs paboTa

https://m.edsoo.ru/3J174MY6M

95

[ToBTOpEeHmE, 0600MICHHE U
crucTeMaTu3alus 3HaHU

https://m.edsoo.ru/UI26CB4XL

96

Hcropus pazButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTHUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOr Uit

https://m.edsoo.ru/IESALO6B5

97

Hcropus passutus
CTEPEOMETPUHU KaK HAyKHU U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT Ui

https://m.edsoo.ru/8ZKNMYF03



https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03

98

Ucropust pazButus
CTEpEOMETPHUM KaK HAYKH U €€
POJib B pa3BUTHU COBPEMCHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.eds00.ru/41X3XKQOG

99

Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

https://m.edsoo.ru/4APGHOJY AH

100

Ucrtopus pazBurus
CTEPEOMETPUU KAK HAYKH U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

Hcropus passutus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B Pa3BUTHUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT Uit

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pazsutus
CTEPEOMETPUH KAK HAYKH U €€
POJIb B pa3BUTHUU COBPEMEHHBIX
MHXXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHi

https://m.edso00.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102



https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBLHOM 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 CTEPEOMETPUM M CJICICTBHS U3 HUX NPHU PEIICHUU
' reOMETPUYECKHX 3a71a4
73 OnepupoBaTh MOHATHSAMH: TAPAUICIBHOCTE M MEPHCHAUKYISPHOCTD
' HPSIMBIX U TJIOCKOCTEN
74 KnaccudumupoBaTs B3aMMHOE PACHOJIOKEHUE MPSAMBIX W IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHITHSIMH: IBYT'PAaHHBIA Yroll, TPaHU ABYTPAHHOTO YTJa,
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  JUIS
7.8 KJIaCCH(PUKAIUHU (BBITYKIbIC W HEBBIMYKIbIE MHOIOIPAHHUKH, MTPaBUIIbHBIC
MHOT'OIPAaHHHMKH, IPSIMbIE U HAKIIOHHBIC TIPU3MBI, TTaPaJUICIICITUIIC/IbI)
7.9 OmnepupoBaTh MOHITHIMHE: CEKYIIasl INTIOCKOCTh, CCUCHNE MHOT'OTPAHHUKOB
710 OOBSCHATH MPUHITUIBI IOCTPOCHUS CEYSHUH MHOIOTPAHHHKOB, HCITOJIB3YS
' METOJ CJIEZIOB
CTpouTh CEYCHHS MHOTOI'PAHHHUKOB METOIOM  CJICJIOB, BBIITOJHSTH
7.11 (BBIHOCHBIE) TJIOCKUE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
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 HPSIMOM, OT TOYKHJIO
TUTOCKOCTH, MEK/Ty CKPEITHBAOIIUMUCS MTPSIMBIMH
Pemarp 3amaun Ha HAXOXKICHHE T'€OMETPHUYCCKUX BEIMYUH IO 0Opasiam
713 WIA aJIrOpuTMaM, MPUMEHSS H3BECTHBIC AHAIUTHYCCKUE METOMABI IPH

peliCHUN CTAHAAPTHBIX MATCMATHUUCCKHUX 3ada4 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIUBAOIIUMHUCA MNPAMBIMHU, MCXKIY HpHMOﬁ N IINIOCKOCTBIO,




MCKAY IIJIOCKOCTAMU, ABYI'PAHHBIX YTJIOB

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

7.14 nupamMuga) ¢ NpUMEHEHHEeM (OpMyJi, BBIYUCIATH COOTHOIICHHUS MEXKIY
TUTOIIAASIMUA TTOBEPXHOCTEH, 00bEMaMy TOAOOHBIX MHOT'OI'PAaHHUKOB
715 OmnepupoBath MOHATHUSMH: CHMMETPUS B TIPOCTPAHCTBE, LEHTP, OCh W
' IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (PUTYPHI
W3BnekaTh, mnpeoOpa3oBbIBATh M HMHTEPIPETUPOBATH HH(POPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TEeOMETPUYECKHX (GUrypax, MpeACTaBICHHYIO 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 DIIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPHUUECKUX 3a1a4
719 [IpuBomuTH TpUMEpPhl MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOAE U
' KU3HH, PACIIO3HABATH MPOSIBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE
[TpuMeHsTH MOMydeHHBIC 3HAHUS HA MPAKTHUKE: aHAJTM3UPOBATh 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
MCIIOJIb30BaHMEM T€OMETPUUECKUX MOHSATHIA U TeopeM, armapara anreopsl,
pemate  MpakTUYeCKHe  3aJayd,  CBS3aHHbIE C  HAXOXKICHUEM
Te€OMETPHUECKUX BEITMYNH
11 KUIIACC
Kon .
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 MOHATHIMHU: IIAPOBOI CETMEHT, OCHOBAHHE CErMEHTA, BBICOTA
6.5 CerMEHTa, IIapOBOM CIIOW, OCHOBAaHUE HIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO
CJIOs1, IIAPOBOM CEKTOP
6.6 Bbruucnare  00bEMBI M IJIOHIAAM  MOBEPXHOCTEH TN  BpalleHus,




TreOMCTPHUYCCKHUX TECJI C IPUMCHCHUCM (I)OpMyJ'I

6.7

OnepupoBaTh TMOHSTUSMH: MHOTOTPAaHHHK, BIHCAHHBIA B cdepy
OIMMCAHHBIA OKONO cepsrl, cdepa, BIUCaHHAS B MHOTOIPAHHUK WIIU TEIO
BpalIeHus

6.8

BBIYHCIATE COOTHOIICHHSI MKy TUIOMIASIMU TTOBEPXHOCTEH U 00bEMaMu
MOAOOHBIX TEN

6.9

N300paxkaTh u3ydaemble (QUTYypbl OT PYKH M C NPUMEHEHHEM ITPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

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

6.11

W3Bnekarb, WHTEpHpeTUpoBaTh M NpeoOpa3oBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (QUrypax, IMpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX

6.12

[IpumensaTs reoMmerpuueckue (akTbl Ui PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOoNaraloluX HECKOJIBKO IIaroB pEIICHUs, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/IaHbI B IBHOU (hopMme

6.13

OnepupoBatrhb MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHSITI) HeﬁCTBHH CJIOXKCHUS BCKTOpOB, BbIYHUTAHUA BGKTOpOB nu
YMHOXKEHHSI BEKTOpa Ha YHCIO, OOBSCHATh, KAKUMHU CBONCTBAMH OHH
o0agaroT

6.15

[IpumeHsTH paBUIIO Napasuieenureia Mpy CI0KEHUH BEKTOPOB

6.16

OHepI/IPOBaTL IMOHATHUAMHA. ACKAPTOBBI KOOpAMHATBI B IIPOCTPAHCTBE,
BCKTOp, MOAYJIb BEKTOpA, paBCHCTBO BCKTOPOB, KOOPANHATEI BEKTOpA, YyIroj
MCKAY BCKTOpaMU, CKaJ[APHOC IMPOU3BCACHUC BCKTOPOB, KOJJIMHCAPHLBIC U
KOMILJITAaHAPHBIC BEKTOPLI

6.17

HaXO,Z[I/ITL CYMMY BCKTOPOB H IPOU3BCIACHUC BCKTOpPAa HA YHUCIO, YIroJj
MCXKAY BCKTOpaMH, CKAIAPHOC INPOU3ZBCACHHEC, PACKIaAbIBATh BCKTOP IIO
ABYM HCKOJIJIMHCAPHLIM BEKTOpaM

6.18

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

6.19

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

6.20

Pemrate 3agadyn Ha J0Ka3aTCJIbCTBO MAaTCMATHYCCKHUX OTHOIIEHUH U
HaXO0XIACHUEC T'COMCTPHUUCCKUX BCIWYHH II0 06pa3uaM WK aJIrOpUTMaM,
IIPUMCHAA HN3BCCTHBIC METOJBI npu peIcHnn CTaHJAAPTHBIX
MATEMAaTHYCCKHX 3aaa4

6.21

[IpuMeHATH INpocTEeHIIMEe MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILICHUH CTEPEOMETPUYECKHX 3a]1a4

6.22

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

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, HCCIIEOBaTh MOCTPOCHHBIE MOJETU 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
MPOCTPAHCTBE: TMapajulebHbIE NpPsIMbIE B TMPOCTPAHCTBE, MAPAIETBHOCTh TPEX
MPSAMBIX, NApPAUICIBHOCTh MPSIMOA M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YIroJl MEXAy MNpsAMBIMU B NpocTpaHcTBe. [lapamnenbHOCTh MIIOCKOCTEN:
napajuiejbHble IUIOCKOCTH, CBOWCTBa MapajulesibHbIX IulockocTed. Ilpocrelimue
MPOCTPAHCTBEHHBIE (PUTYPHI HA IUIOCKOCTH: TETpadAp, KyO, mMapauiesenuresn,
IMOCTPOECHUE CEUYECHU I

7.3

[lepneHIUKYIApHOCTh MPSAMOW W IUIOCKOCTH: TMEPHEHIAUKYISPHbIE MpSAMbIE B
IIPOCTPAHCTBE, MpPsIMbIE MapajuIeNbHbIE U MEPIEHAUKYIISPHBIE K IUIOCKOCTH, MPU3HAK
MEPIEHANKYISIPHOCTH MPSIMOM M TUIOCKOCTH, TEOPEMa O MPSMOW MEPIEeHAUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: Yrojl MEXIY IPSMON U IUIOCKOCTBIO, ABYIPAHHbIN
yroJ, TUHEHHBIN yron ABYrpaHHoro yria. llepnenaukynsp 1 HaKIOHHBIE: pacCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSMOM J0 TUIOCKOCTH, MPOEKIUs GUTYyphI Ha
IJIOCKOCTh. [lepneHIuKyIsIpHOCTh TUIOCKOCTEHM: MPU3HAK MEPIEHIUKYISIPHOCTU JIBYX
II0cKocTel. Teopema o TpEX NepHeHaUKYIApax

7.4

[lonsiTue MHOrOrpaHHHWKa, OCHOBHBIE JJIEMEHTbl MHOTOIPAHHMKA, BBIYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHHUKHM, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yronbHas
npu3Ma, TPaHH W OCHOBAHWS TPHU3MBI, MpsiMas W HAKJIOHHAS TPU3MBI, OOKOBas |
TMOJIHAs TOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsaMoOyroibHbIA Mapaieaenunes] u
ero cpoicrtBa. [lupammpa: N-yrompHas nupaMya, TPaHU U OCHOBAaHUE MUPaMUIBL,
OOKOBast W TIOJNHAsT MOBEPXHOCTh NMHUPAMHUIBI, TMPABUIbHAS M YCEUEHHAs MHPAMHIIA.
DOneMeHTbl NOpu3Mbl M nupamuabl. lIpaBuibHbIE MHOTOIPDAaHHHMKHU: TOHSITHE
MPaBUJIBHOIO MHOIOIPAHHMKA, NpaBWbHAs MpU3Ma M IPaBWIbHAs MNUPAMMJIA,
MpaBUJIbHAS TPEYrOJIbHAs MUpaMuJa U MPaBUIbHBIN TeTpasap, 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 moBepXxHOCTh, 00pa3yrome KOHMIECKONH MOBEPXHOCTH, OCh M BEpIINHA
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 mrap: meHTp, paguyc, Tuamerp, IIoaas OBEPXHOCTH cdephl. Bzanmuoe
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 e BpamieHus: 1 MHOTOTpaHHUKOB. MHOTOrpaHHUK, OMMUCAHHBIA OKOJIO
cdepsl, cepa, BucaHHasi B MHOTOI'PaHHUK, WIH TEJIO BpALEHUS

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

[Tono6uble Tena B mpocTpancTBe. COOTHOMICHUS MEXY IJIOMIAIIMH TIOBEPXHOCTEH,
00bEMaMu MOOOHBIX TET

6.8

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

6.9

Bexkrop Ha miockoct U B mpocTpaHcTBe. CiloKeHHE U BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PaznmoxeHue BekTOopa MO TpEM HEKOMIUIAaHAPHBIM
BekTopaM. [IpaBuiio napainenenunena. Pemenue 3aaay, CBsI3aHHBIX C IPUMEHEHUEM
MpaBWI ICUCTBUM C BEKTOpaMHU

6.10

[IpsmoyronbHas cuctemMa KooOpAuHAT B TpocTpaHcTBe. KoopauHaTel BekTopa.
[IpocTeiimine 3amgaum B KOOpAMHATaX. YTol Mexay Bekropamu. CkaisipHOe
MPOU3BEJICHUE BEKTOPOB. BhluucieHue yrioB MexAy MPSMBIMH U IUIOCKOCTSIMHU.
KoopanHaTtHO-BEKTOPHBINM METO/I IPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATUKE 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, alrOPUTMAaMH peEIICHUs 3ajad;
yMmeHue GOpMyIUpOBaTH U ONEPUPOBATH TMOHSATUSMU: OMpEeNIeHuUE,
akcuoMa, TeopeMa, CIEACTBHE, CBOMCTBO, MpPHU3HAK, J0KAa3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKU; MPUMEHSTh MX; YMEHHE (OPMYINPOBATH
o0paTHOE W MPOTHBOIOJOKHOE YTBEP)KIECHUE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOA MaTeMaTHYeCKOH WHIYKIIHH,
MIPOBOJIUTH J10KA3aTEIbHBIE PACCYKIACHUS MPU PELICHUH 33]1a4, OLICHUBATh
1 JIOTUYECKYI0  IIPABUIIBHOCTb  PACCYXKICHUN; yMEHHE OIEpHUpPOBATH
IMOHATHUAMU. MHOXKCECTBO, IMOIMHOXKCECTBO, OIICpallid HaJl MHOXKXCCTBAMU,
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, UK, rpad Ha MIOCKOCTH;, YMEHHE 3a]1aBaTh
U OMHUCHIBaTh Tpadbl pa3NIuYHBIMU CIOCOOAMU; MCIIONB30BATh Irpadbl MpH

pelICHUN 3a1a4

YMeHue omnepupoBaTh MOHSATHSIMHU: HATypaIbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTEIICHb C LIEJIBIM MOKa3aTeeM, KOPEeHb HAaTYpalbHOM CTEICHHU, CTEIICHD C
pallMOHAJIBHBIM IIOKAa3aTCJICM, CTCIICHBL C HeﬁCTBHTCHBHBIM IIOKa3aTcJICM,
nmorapuM dYHCIa, CHHYC, KOCHHYC M TAHTECHC IPOU3BOJIBHOIO YHUCIA,
OCTaTOK IO MOJIYJI0, PalOHAIBHOE YHCIO, HPPAIMOHAILHOE YHUCIIO,
MHOKECTBAa HATYPalbHBIX, IIENBIX, PAIMOHAIBHBIX, JICHCTBUTEIBHBIX
2 YHCell; YMEHHE HCIIONh30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIIUN 001U
NCUTEIb ¥ HauMeHbIIee oOO0Ilee KpaTHOe, alIroput™M EBkimmma mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU ITO3UIIMOHHBIMU CHCTEMaMH
CUMCIICHUS; YMEHHE BBITIONHATH BBHIYUCIICHIE 3HAYCHUI U TIPE0Opa3OBaHHUS
BBIPOKEHUH CO CTEMEHSIMH M JiorapudmMaMu, mpeoOpa3oBaHUs IPOOHO-
palrOHAJIBHBIX BI)Ipa)KeHI/If/'I; YMCHHC OIICPpHUPOBATH IIOHATUAMMU

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




nporpeccusi, OECKOHEYHO YOBIBAIOIIas TI'€OMETpPHUECKas IpOorpeccus;
YMEHHUE 33/aBaTh II0CIEIOBAaTEIbHOCTH, B TOM 4YHCIE C IOMOILBIO
PEKYpPEHTHBIX (POPMYN; YMEHHUE ONEpUPOBATh MOHATHUAMH: KOMILIEKCHOE
YHUCIIO0, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMeHT
KOMIUIEKCHOIO ~ 4Mcia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TpPUTOHOMETpUYECKas U airedOpanyeckas); YMETb
MPOU3BOANTH apu(PMeTHyecKue JeHCTBUS € KOMIUIEKCHBIMH YHCIaMU;
IPUBONUTH MPUMEPHI MCIIOIb30BaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUpOBaTh
NOHATUAMM: Marpuna 2x2 wu  3x3, ompeaenuTeNlb  MaTpHIIbI,

reom eTpI/I‘-IGCKI/Iﬁ CMBICJI OITPCACIIUTCIIA

YMeHHue ornepupoBaTh MOHIATHSIMH: pPalUOHAIBHBIE, HpPpalOHANbHBIE,
MOKa3aTeNbHbIE, CTENEHHBIC, IOrapu(MHUUYECKHe, TPUTOHOMETPUUYECKUE
ypaBHEHUsST ¥ HEPABEHCTBA, MX CHCTEMbI, yMEHHUE OINEPUPOBATH
MOHATUSMU: TOXKJECTBO, TOXKIIECTBEHHOE TpeoOpa3oBaHUE, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YypaBHEHUN W HEPaBEHCTB, PaBHOCHIILHOCTb
yYpaBHEHUH, HEPABEHCTB MW CHUCTEM; YMEHHME peuiaTb ypaBHEHHS,
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 Pa3JIMIHbIX obnacrei HAaYyKHU U peaHbHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATHAMHU: (QYHKUMS, YETHOCTh (QYHKLUHU,
NEPUOIUYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
byHKIMHU, KCTpeMyM (YHKIMH, HauOolbllee ¥ HaNMEHBIIee 3HAYCHUS
GyHKIMU Ha TPOMEXYTKE, HEMpepbIBHAs (DYHKIHS, aCHMOTOTHI Tpaduka
GbyHKIMU, TepBas M BTOpas MPOU3BOAHAS (YHKIMH, T€OMETPUUYECKHH U
¢u3nyeckuif CMBICI TIPOU3BOAHOM, TepBoOOpa3Has, ONpeaAeaEHHbIH
MHTETpaj, YMEHHME HaXOAWUTh ACHUMITOTHI rpaduka (QYyHKIUH; yMEHHE
BBIYMCIIITH  IPOM3BOJHBIE  CYMMBI, IPOM3BEIEHMS, YaCTHOIO U
KOMIIO3UIMK (YHKIMH, HAaXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKLIMU; YMEHHE HaxXOJUTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIMIA;
YMEHHE HCIIONb30BaTh NPOM3BOAHYIO Uil HCCIeNOBaHUA (YHKUHUH,
HaXOIUTh HAWOOJNbIIME W HAaUMEHbBIINE 3HAueHUS (YHKIMIA; CTPOUTH
rpadMKd MHOTOYIEHOB C MCIIOJIb30BAaHMEM almapaTa MaTeMaTH4eCKOIo
aHaJlM3a; NPUMEHATH IMPOM3BOAHYIO [UIl HAXOXACHUS HaWIydlIero
pellieHuss B INPHUKJIAIHBIX, B TOM YHCJE COLUAIbHO-DKOHOMUYECKHX U

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




HHTCrpaia, NpUBOAUTL HNPUMEPbI MATCMATHYCCKOIO MOACIIMPOBAHUA C

noMoIbio tuddepeHuanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUSAMU: TpapuK QPYHKIMH, oOpaTHas (yHKIIHS,
KOMITO3UIMS (DYHKIMHA, JuHEHHas ¢QYyHKIUSA, KBaJapaTU4Has (QyHKIuS,
pannvoHanmbHAas (DYHKIUS, CTENeHHas (QYHKIHUS, TPUTOHOMETPHUECKUE
byHKIIMHA, OOpaTHBIE TPUTOHOMETpPUYECKHME (DYHKIMU, TMOKa3aTelbHas M
norapupmuueckasl (QYHKIHUW; YMEHUE CTPOUTh TpapuKH H3YyYEHHBIX
GbyHKUMH,  BBIIONHATH  NpeoOpa3oBaHusl  rpadukoB  (QyHKIHIA,
MCTIONB30BaTh IpaUKH Ui U3YyUEHHs MPOIECCOB M 3aBUCHMOCTEH, MpH
peleHnH 3aaa4d W3 JPYIHX YYeOHBIX NPEJAMETOB W 3a/a4 M3 peabHOU
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 PEIIEHUN YPAaBHEHH, HEPABEHCTB U UX CUCTEM

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
(I)I/IHaHCElMI/I); COCTAaBJIATHL BBIPAXKCHUA, YPABHCHUA, 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,
YpaBHCHUA, HCPABCHCTBA U UX CUCTCMEI 110 YCJIIOBUIO 3a/1a4, UCCIICA0OBATDH
MMOCTPOCHHBIC MOACIN C HCITIOJIB30BaAHHEM arrapara a.HFGGPBI,

MHTEPIPETUPOBATH MTOJTYYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMH: CpelHee apudmMeTHueckoe, MeauaHa,
HanOoJbIlIee ¥ HAMMEHbIIICE 3HAUCHHS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa; yMEHHE H3BJEKaTh, WHTEPIPETUPOBATH
nH(pOopMaIuIo, MPEACTaBICHHYIO B Ta0NHIlaxX, HA AUAarpaMMax, rpadpukax,
OTPaKAIOIYI0 CBOICTBA PEAIbHBIX MPOLIECCOB U SBICHUI; MPEACTABIATH
MHPOPMALIMIO C TOMOIIBI0 TaOMWII W JAMarpamMM; HCCIEJ0BaTh
CTaTUCTUYECKHE JaHHbIE, B TOM YHCIE C NPUMEHEHHEM TpauuecKux
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 C06I>ITI/I${; YMCHHUC BBIYHUCIATDH




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
INOHATUAMM: CilydaiiHas BEIMYMHA, paACHpPENCIICHUE BEPOSTHOCTEM,
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 PaCHpeNeleHUN JUlsl pelleHus 3a/1ad;
3HAaKOMCTBO C TIOHSITHSIMU: 3aKOH OOJBIINX YMCEN, METO/AbI BHIOOPOYHBIX
UCCJIEIOBAaHUM; YMEHHE TPUBOAUTH IPUMEPHl MPOSBICHUS 3aKOHA
OONMBIIMX 4YMCET B INPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHHE
OIEpUPOBaTh MOHATHAMM: COUYETAaHUE, NEPECTaHOBKA, YUCIIO COYETaHUM,
YUCIO  TEepecTaHoBOK; OuHOM  HbIOTOHa;  yMeHHE  NPHUMEHATh
KOMOMHATOpHBIE (PAKTBI M PACCYXKACHUS Ul PEIICHUs 3ajad; OLEHUBAThH
BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTAaBJIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH NOTYYEHHBIH Pe3ybTaT

YMeHue omepupoBaTh TOHATHSMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JyY, BEIHMUMHA YIJa, IUIOCKUIA Yroi, ABYTPaHHBIHI
yroqi, TPEXTPaHHbIN Yroj, CKpelUBaIoIuecs NpsaMble, MapalieIbHOCTh U
MEePIEHANKYISPHOCTh TPSIMBIX U IUIOCKOCTEH, YroJll MEXIy MPsSMbIMU,
YroJa MeEXAy TpsSMOM UM TUIOCKOCTBIO, Yroll MEXIY IUIOCKOCTSIMH,
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 OKPYXKAIOIIEr0 MHpA; CTPOUTh MaTeMaTUYECKHE
MOJIEIM C TOMOIIBIO TE€OMETPUYECKUX TOHATUH M BEIUYHH, pelaTh

CBA3aHHBIC C HUMH MIPAKTUYCCKUEC 3a1a4r
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YMeHue ornepupoBaTh MOHATHSAMHU: IUIOMATL (PUTYPBI, 00BEM (QHUTYDHI,
MHOTOTPaHHHK, TMPaBUIBHBIA MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHHKA,
Ky0, mapajenenurnes, NOpuU3Ma, NHUpamMuia, (Urypa u IOBEPXHOCTb
BpalleHus, MWINHAP, KOHYC, miap, cdepa, miomans cdepsl, IUIOMATb
MOBEPXHOCTH THPAMHIBI, TPU3MBI, KOHYyca, IIMHApA, O00BEM KyoOa,
NPSIMOYTOJIBHOTO ~ MapaJuleyeNuIe/ia, MMHPaMHJIbI, TPU3MBI, LHWIHHIPA,
KOHYcCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYCHHS KOHYca M LMJIMHIPA,

napajijiCJibHbIE OCHM HWJIKM OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTb,




Kacaromasicss ceppl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CeueHHe
MHOTOrpaHHHMKA, M300pakaTb MHOTOIPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpAIllEHUs, UX CEYEHHUS, B TOM YHCJIE C MOMOIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (DUTYp, CaMOCTOSTENbHO
(bopmynupoBaTh OnpeeaeHNus U3y4yaeMbIX (QUryp, BBIABUTaTh THIIOTE3bI O
CBOMCTBaX M NPU3HAKAX T'€OMETPUYECKHX (UTYp, OOOCHOBBIBATH WIIH
OlpoBeprarb HUX; YMEHHE MPOBOIUTH Kiaccudukamuoo ¢Guryp 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,
MOBOPOT, IpeoOpa3zoBaHue M0a00Us, TOA00HBIE (UTYPBI; yMEHHE
pacrio3HaBaTh paBHbIE U TMONOOHBIE (QUIYpHl, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKType; NCIOIH30BATh T€OMETPUIECKHE OTHOIICHUS TIPH
peUIeHUH 3ajady; HAaXOJUTh T'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YrOJ,
II0IAAb, 00bEM) MPHU PELICHUH 33734 U3 IPYTUX Y4eOHBIX MPEIMETOB 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
NUpPaMUJIBI, MIPU3MBI, KOHYCa, IMJIMHJIpPA, IUIOMAab chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  MapajUleNienuIieia, NHPaMUIbl, TPHU3MBI, LHIMHJPA,

KOHYCa, I1apa; yMEHHE HaXOAUTh OTHOIIEHHE 00bEMOB TTOIOOHBIX (hUTyp
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YMeHue onepupoBarh MOHATHUSMHU: NPSAMOYTOJbHAs CUCTEMAa KOOPJIMHAT,
BEKTOp, KOOPJAMHATBl TOYKH, KOOPJAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BEACHUE BEKTOpAa Ha YHUCIIO, DPA3JIOKEHUE BEKTopa Mo 0a3ucy,
CKaJSIPHOE IIPOM3BEJIEHUE, BEKTOPHOE IPOM3BEIACHHE, Yrol MEXKIY
BEKTOpPAMH; YMEHHE HCIIONb30BaTh BEKTOPHBI U KOOPAWHATHBIM METOJ

A pEIICHUA TCOMETPUUCCKHUX 3aJlad U 3aaa4 APYyrux y‘Ie6HI)IX npeamMcToOB
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YMmeHue BLI6I/IpaTL HOIIXOII)IH_II/Iﬁ MCTOJ IJId pCHICHHUA 3a/la4U; TIOHUMAaHUC
SHAYUMOCTHU MATCMATHKW B HU3YYCHUU TIPHUPOAHBIX U O6HIGCTBCHHI)IX
ImpoueccoB M ﬂBJ'IeHPIﬁ; YMCHHUE pPacCliO3HAaBaTh IIPOABJIICHHEC 3aKOHOB
MAaTCMaTUKU B UCKYCCTBC, YMCHUC IMPUBOAUTL IIPUMEPBI MATCMATUICCKUX

OTKPBITUN POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKU




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 yucna. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOW, MPOIEHTHI,
' 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. [IpubnuxEHHbIC BRIYUCICHUS, IPAaBUIA OKPYIJICHHS, IPUKHUIKA U OI[CHKA
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 Tpuronomerpuueckue 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 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUN 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 QyHKUMU. [lepuognueckue GyHKINH
OOnacte ompeneneHUs] W MHOXKECTBO 3HaueHWH QyHKimuu. Hymn QyHKImm.
3.2 [IpomexyTkun  3HaKONOCTOSHCTBA. [IpoMeXyTkM  MOHOTOHHOCTH  (YHKIUH.
' MaxkcumMymMbl U MUHUMYMBI (QyHKIuH. HamOonbimee W HawMeHbIIEe 3HAYCHHE
(YyHKIIMM Ha IPOMEKYTKE
33 CreneHHass (QyHKUUS C HaTypajJbHBIM M LENbIM IOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBolicTBa u rpaduk KOpHs N-0i CTEHEHH
3.4 Tpuronomerpuueckue QyHKINH, UX CBOMCTBA U IpapUKU
3.5 [MokazatenbHas u norapumMudeckas QyHKIUHU, MX CBOWCTBA U rpaduKu
16 Touku paspeiBa. AcuMmnToTel TpadukoB (yHkmuid. CpolicTBa  (QyHKIHH,
' 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 3IEMEHTAPHBIX (HYHKIIUI
[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, onepanu HaJ MHOXecTBaMu. [{narpammel 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




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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