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INOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBasieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHErO
oOuiero o0pa3zoBaHusl, TaKk Kak 00eCIeYMBaET BO3MOKHOCTh U3YUYEHHUS JUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIpPaBIEHHOCTH U MPEAMETOB T'YMAHUTAPHOIO IMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIeHHE,  (OpMHpyeMOe  MpU  U3YYEHUH
00y4YaroIIMMUCS NOHSATUHHBIX OCHOB F'€OMETPHUH, MPHU JIO0KA3ATEIBCTBE TEOPEM U
NOCTPOEHUU LIEMIOYKH JIOTUYECKUX YTBEPXKIACHUM MPHU PEIICHUH T€OMETPUUYECKUX
3a7ay, YMEHHE BBIJIBUTaTb M ONPOBEPraTb TIUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl MPU PELICHHH 33/1a4 €CTECTBEHHO-HAYYHOI'O I[MKJIA, B YaCTHOCTH
dusnyeckux 3amad.

Llens ocBoeHus mporpamMmsl ydeOHoOro Kypca «l'eomeTpus» Ha yriryOJ€HHOM
YpOBHE — pa3BUTHE HHIMBUIYAIBHBIX CIIOCOOHOCTEH OO0y4aroumxcs mpu
U3yUYeHUU TEeOMETpUU uepe3 oOOecredyeHrne BO3MOXKHOCTH MPHOOpEeTeHUusT u
UCIIOJIb30BaHUsI OoJjiee TIIyOOKMX TEOMETPUYCCKUX 3HAHUW U JCHCTBUH,
crenu@UIHBIX TEOMETPUHU, U HEOOXOAUMBIX JJIs YCIEITHOTO MPOo(heCCHOHATHFHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAHUEM MATEMATHUKH.

[IpuopureTHpIMM 337ayaMu Kypca TE€OMETPUM Ha YrIIyOJEHHOM YpPOBHE,
PacCIIUPSIOUIMMH U YCUIIUBAIOLIUMH Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCS:

pacuIMpeHHe NPEeICTaBICHUS O TEOMETPUHU KAK YaCTH MUPOBOW KYyJBTYpPHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U FTEOMETPHUH C OKPYKAIOIIMM MUPOM;

(opMupoBaHUE MPEJCTABICHUS O MPOCTPAHCTBEHHBIX (uUrypax Kak o
BOXHEHIINX MAaTE€MaTUYECKHX MOJENSAX, IMO3BOJSIOIIMX OINMCHIBATH U M3y4aTh
pa3HbIE SABJICHUS OKPY>KAKOUIEr0 MUpPa, 3HaHUE MOHATUITHOTO anmnapara 1o pasjaeny
«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 U HAXOAUTH
HECTaHAApTHBIE CIIOCOOBI PENICHHUS 3a/1a4;

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

dbopMuUpoBaHUE TOHMUMAaHUS BO3MOXKHOCTH AaKCMOMATUYECKOI'O MOCTPOEHUS
MaTeMaTUYEeCKUX Teopui, (POpMUPOBAHHE MOHUMAHUS POJU AKCHOMATHUKH MPH
IIPOBEJICHUY PACCYKICHUMN;

(dbopMUpOBaHUE yYMEHHS BIaJE€Th METOAAMH J0KAa3aTeNbCTB M aJTOPUTMOB
pelIeHusl, YMEHUSI WX MPUMEHSATh, MPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/JI€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COACPKAHUEM,
dopMupoBaHUE TPEACTABICHUS O HEOOXOJMMOCTHM  JIOKa3aTelbCTB  IPH
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000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPKJICHUH U POJIM aKCHOMATHKHU B MTPOBEICHUU
JeTYKTUBHBIX PAaCCyKICHU;

pa3BUTUE M COBEPILICHCTBOBAaHME WHTEJUIEKTYaJIbHBIX UM  TBOPYECKHUX
CHOCOOHOCTEN 00yuarolmxcs, MO3HaBaTeIbHOW aKTUBHOCTHU, HUCCIIEI0BATENIbCKUX
YMEHUN, KpUTUUHOCTH MBIIIJICHUS], UHTEPECA K U3YUEHUIO T€OMETPUH;

dbopmupoBanue (HyHKIIHMOHAIBLHON TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHHSI PACIO3HABaTh IMPOSIBICHUS TE€OMETPUYECKUX TOHATUM, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYalMsIX W MPU U3YUYEHUU JIPYTUX
yu4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS PEATbHBIX CHUTYallUid, HCCJEI0BAHUS MOCTPOEHHBIX MOJIETEH,
UHTEPIPETALMU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUSAMU y4eOHOro kypca «l'eomerpus» B
10-11 «knaccax sBistoTcsi:  «lIpsiMble W IMIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukn», «Tena Bpamenus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBMKEHUS! B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HNOHATUSMUY», PEIEBAHTHBIMU I'€OMETPUU Ha YIIIYOJIEHHOM YpOBHE OOy4YEHHs B
10-11 kiaccax, OTHOCHTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4e€OHOro Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMHM  pachpeiensieTcss He  TOJbKO 110
coJiep KaTeNIbHBIM JIMHUSAM, HO U 10 rogam oOydenus. Coaep:kanue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHoi padboueit
IpOrpaMMBbl, pPacTpeAeNEHHBIM O ToJaM OOYyYeHHS, CTPYKTypUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIuecs
oOpamiajiucb  HEOJHOKpPATHO. ODTO MO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
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 «MaTeMaTukay;

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 xkmacce — 102 gaca (3 yaca B Hegento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).
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COJEPKAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

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

B3anmHOe pacnosioxkeHHe MpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajuielibHble W CKpelluBarolmuecs mnpsMbie. [Ipu3HaKM CKpelMBarOIIMXCS
npsMbIx. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlJICIbHBIE
IpsIMBIE B IPOCTPAHCTBE, MAPAJUIENbHOCTh TPEX NPSIMBIX, MAPAIIIETBHOCTD MPSAMOU
u 1ockoctu. [lapamnensHoe W UEHTpabHOE MPOECKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOrO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapajuiesibHOW MPOEKUHUU. YTJbl C COHANPABICHHBIMU 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 TJIOCKOCTH: MEPIEHINKYJIAPHBIE MPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpEMa O HPSIMOH
NEPIEHINKYIISIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPIECHAMUKYJISAPHOCTA  JIBYX
m1ockocTer. Teopema o TpEX NEePIEeHINKYIIAPaAX.

Yriael B MPOCTPAHCTBE: YroJl MEXKAY NPAMOM M IUIOCKOCTBIO, JBYI'PAaHHBIN
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 MHOrorpaHHuka. [Ipusma: n-yrompHas
npu3Ma, IpsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBAasi U MOJHAsl MOBEPXHOCTb MPU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIM — MHapajulesIeNUNe]] W  €ro  CBOWCTBA.
Kparuaiime mnyTd Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Diinepa.
[IpoctpanctBennas Tteopema Iludaropa. I[lupamuma: n-yrompHas mnupamuiaa,
npaBuibHas W yceu€HHass mnupamuabl. CpoiicTBa pédbep M OOKOBBIX TpaHeil
IPaBUIBHOW nupamuibl. lIpaBuUIbHbIE MHOTOIDAHHUKM: IPABUIIBHAS IpU3MA U
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IIpaBUJIbHAS IMpaMUJa, IpaBWIbHAsA TPEYroJbHAs IHMpaMUAa U IIPABUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHue O NpaBWIBHBIX MHOTOIPAHHUKAxX: OKTasp,
JNOACKAdIp U UKOCABIP.

Bbruncnenue 51€MEHTOB MHOTOTPaHHMKOB: pEOpa, JuaroHalid, YIJbl.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMON IPHU3MBI,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOW MPHU3MBIL.
[Inomane OOKOBOM TOBEPXHOCTH U IOBEPXHOCTH MPAaBUIBHOM NHUpPaMUbI,
TeopeMa O IUIOAAU YCEUEHHON ITUPaMUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUSi B IIPaBUJIBHOM MHOTOIPDAHHHUKE: CHUMMETPUS
napajuielienunea, CUMMETPUsS IPAaBUIBHBIX IIPU3M, CHUMMETPHUS IPaBUIbHOMN
UPaMU/IbI.

BekTOpbl 1 KOOPpAUMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE W I[POTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[eHCTBUS ¢ BEKTOpAMU: CIOKEHUE
Y BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHUE BEKTOpA Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOMCTBA YMHOYKEHHSI BEKTOpPA HA YHCIIO.
[ToHsaTe xoMIUTaHapHbIE BEKTOpHI. [IpU3HAK KOMIUIaHApHOCTU 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. YTON Mexay BekTopamu. CKanspHOE IPOU3BEIACHUE
BEKTOPOB.

11 KVIACC

TeJia BpaleHust

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

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

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

10CKOCThIO. HHoHSTHEe MHOTFOFpaHHUKA,

mIockocTteio. Kacamue mapa u C@epH oI
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OTIMCAHHOTO OKOJIO c(depbl, cdepbl, BNHCAHHOW B MHOTOIPAHHUK WJIH TEJIO
BpaILICHUS.

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

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

BekTOopbl U KOOPAMHATHI B MPOCTPAHCTBE

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

JIBUKeHUs B IPOCTPAHCTBE

JIBwxenust mpoctpanctBa. OTtoOpaxeHus. [[BrkeHUss U paBEeHCTBO (uryp.
O6mme cBoiicTBa JBIWKEHUN. BuIbl JBWXEHUN: MapaliedbHbId TEPEeHOC,
LEHTpaJIbHAasl CUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Diinepa.
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IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YITJTYBJIEHHBIN YPOBEHD) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTD TPAXKTAHCKOMW MO3UIIMKM 00YUaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOIIecTBa,  IPEJACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
Iporeayp TpaKJaHCKoro oOmiecTBa (BbIOOPHI, ONPOCHI M JIPYroe), YMEHHE
B3aMMOJICMCTBOBAaTh C COLUAIBHBIMU HHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) naTpHMOTHYECKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

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

4) 3cTeTHYeCKOe BOCIIUTAHME:

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

5) pusnyeckoe BocnuTaHHe:

c(OPMHPOBAHHOCTh yYMEHHS TPUMEHSITh MAaTEMaTHUYECKWe 3HAHUS B
WHTEPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOC THTaHHE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH U
OTJIbIXa, PETYIsIpHAs hU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENBHOM JAESITENbHOCTHIO;

6) TpynoBOe BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymerd mpodeccun U peann3oBBIBAaTh COOCTBEHHBIC >KU3HEHHBIC TIJIaHBI,
TOTOBHOCTh M CHOCOOHOCTb K  MaTeMaTHYeCKOMY  OOpa30BaHHIO U
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caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUH MTPAKTUYECKUX 3a]1a4 MATEMaTHIECKON HAMPaBICEHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYphl, TIOHMMAHHE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOMN
Cpelbl, 0CO3HaHUE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIEeM, OpUCHTALIHS
HAa TPUMEHEHHE MAaTeMaTUYeCKUX 3HaHMM JUIsl pelieHus 3axad B 00JiacTu
OKpYXalolel cpefpl, IUIAHUPOBAHUE IIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOINECTBEHHOW  NPAKTUKH, ITIOHUMAaHHUC
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUIU3ALMH, OBJAJCHUE S3BIKOM
MaTEMaTUKH W MaTEMaTHYCCKON KyIbTYypOodl KaK CpEICTBOM IIO3HAHHUS MUpa,
TOTOBHOCTh OCYIIECTBJISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIVBUAYAJIHHO U B TPYIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

Ba3oBble oruyeckue aeiicTBus:

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

BOCIIpUHUMATh,  (QOPMYIUPOBaTH W  NPEoOPa3OBBIBATH  CYKICHUS:
yTBEpAUTENbHBIE U OTPUIIATENbHBIC, EMHIUYHBIC, YACTHBIE U OOIIUE, YCIIOBHBIE;

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

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

IPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTeIbCTBA MATEMATUIECKUX YTBEPIKICHHM
(MpsiMBIE U OT MMPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 00O0CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BHIBOJIBI;

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

Bba3oBble uccienoBaTenbckue qecTBUS:
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UCIIOJIb30BaTh BOIPOCHl KaK HCCIIEIOBATEIHCKUM HHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJICHHUIO OCOOEHHOCTEH MaTeMaTu4eckoro 00beKTa, sIBJIEHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

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

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

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTH MH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JIS PEIICHUS 3a/1auH;

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

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

OLICHHBATh HaAEKHOCTD uHpopMaIuu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

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

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

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

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

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT !

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

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

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

CoBMecTHas 1€ATEIbHOCTD:

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

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYXIEeHHs, OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTb pabOTBl U
KOOPJMHUPOBATh CBOU JEUCTBUS C JPYTMMH 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 CBOOOJHO OIEpUPOBATh OCHOBHBIMU IOHSATHAMH CTEPEOMETPUH IPU
pELIEeHNH 3a7a4 ¥ IPOBEICHUU MAaTEMATUYECKUX PACCYKICHUM;

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

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

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

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
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e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHHUKOB (TIpHU3Ma,
nUpaMua, IPsIMOYTOJIbHBIN Tapajuiesenune, Kyo);

e KJIAaCCH(PUIUPOBATH  MHOTOTPAHHHWKH, BBIOMpas  OCHOBAaHMS  JIs
KJ1accupuKaIum;

e CBOOOJIHO  OMNEPUPOBATH TOHATHSIMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

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

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

e BBIUMCIISITH  IUIONIAJM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (MpU3Ma,
NUpaMKIa), TEOMETPUUECKUX TeJl C MPUMEHEHUEM HOpMYIT;

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

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

e BBITNIOJIHATH JACHCTBUS HaJl BEKTOPAMH;

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

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

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

e TMPUMEHATH TMOJYYEHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATH W
aHaJIM3UPOBATh PEalbHbIE CUTyalldd, MPUMEHSATh U3yYCHHBIE MOHSTUS B
mpolecce TMOMCKAa PELIeHUS MaTeMaTH4eckd  CcopMyIMpOBaHHOU
poOJieMbl, MOJEIIUPOBATH PEAJIbHBIE CHUTyallMM Ha S3bIKE T'€OMETPHUH,
HCCIIEIOBAaTh MOCTPOCHHBIE MOJIENM C MCIOJIB30BAHUEM T€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, peraTh MPaKTUYECKHE 3aJ1auyH,
CBSI3aHHBIE C HAXO0XKJIECHUEM I€OMETPUUYECKUX BEJIMYUH;

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

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

e OIEpPUPOBATH MOHATHIMU, CBA3aHHBIMU C T€JIaMU Bpall€HUS: HWJIUHIPOM,
KOHYCOM, c(hepoil 1 mapom;

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

e KJIacCHU(pUIMPOBATHh B3aUMHOE PACIOIOKEHHUE CPEephl U MIOCKOCTH;

e BBIYUCIIATH BEJIUYHMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAaIEHUS,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB U TeJl BpallleHHUS,
Tr€OMETPUYECKUX Tell C TPUMEHEHUuEM (HopMyIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMHU, CBA3AHHBIMU C KOMOMHAIMSMU TEJ
BpallleHUss ¥ MHOTOIPAaHHUKOB: MHOTOIPaHHUK, BIIMUCAHHBIM B chepy u
OMMCAaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpalllCHMUS;

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

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

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

e CcBOOOJIHO ONEPUPOBATH NOHITHUEM BEKTOP B IPOCTPAHCTBE;

e BBINOJHATH ONEPALUU HAJl BEKTOPaMH;

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

e pemiaTb r€OMETPUYECKHE 3a/1a4M Ha BBIUMCIIECHUE YIIIOB MEXIY IMPSIMBIMU
U IUJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSHUA OT TOYKM JIO IUIOCKOCTH, B
L[E€JIOM, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO1a IIPU PELIEHUH;

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

e BBINIONHATh HW300pPKCHHUSI MHOTOTPAHHUKOB W TEJl BpalieHUs Mpu
MMApAJUICIIBHOM  T[EPEHOCE, LEHTPAIBHOM CHMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IIPU TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa3oBaHUs MOJ00MS;

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

e HCIOJb30BAaTh METOJbI IOCTPOEHUS CEYEHHMI: METOJ CIIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN TIIOCKOCTH;
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e JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

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

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

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

e IMPUMEHATH MOJYYECHHbIC 3HAHWUS Ha  MPAKTUKE:  CPABHUBATH,
AHAJIM3UPOBATH U OLICHUBATH PEAJbHBIE CUTYAllMU, IPUMEHSITh U3yUYECHHbIC
IOHATHS, TEOPEMBI, CBOMCTBA B MPOLECCE IIOWCKA  PEIICHUS
MaTeMaTH4eCcKu  CPOPMYJIUPOBAHHOMW  MPOOJIEMBbI,  MOJCIUPOBATH
pealIbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPUM, HUCCIIEIOBATh MOCTPOCHHBIC
MOJIEJIM C MCIOJIb30BAHUEM TEOMETPUUYECKUX TIOHATHA U TEOPEM,
ammapara anreOpbl, peniaTh MPaKTHYECKUE 3a/auyd, CBSI3aHHBIE C
HAXOXJICHUEM F€OMETPUUECKUX BEJIUYHH;

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

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
n/n NMporpamMmsblI Bcero Kontpoanueie | Mpakruteckue o0pa3oBaTtejibHbIE
padoThI padoThI pecypen
1 BBenenue B ctepeoMeTpuio 23 2
5 B3anmMHoe pacrionoxeHue npsMbIxX B 6 1
IPOCTPAHCTBE
3 [TapannensHOCTh NPSAMBIX U IUNIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepneHz[mfyﬂﬂpHocn, HPSMBIX U o5 1
IUIOCKOCTEH B IPOCTPAHCTBE
) VYTibl ¥ paccTosTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBToPeHHe, 0000111eHNE U CUCTEMATU3ALMS 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO
MYHULUNNAJIbHOE BHOKETHOE OBLLUEOBPA30BATEJ/IbHOE

YUYPE)XXEHME "NTULIENA N24 "MHOFOI‘IPOQ)VIanbIVI“, MnaTtoHoBa BaneHTuHa
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM undpoBbIe
Ne i/ P Konrpoasnsie | IlpakTnyeckue (1upp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 AHanuTuyeckas reoMeTpus 15 2
) [ToBTOpeHue, 06001IEHIE U 15 1
cUCTEMaTH3aIns 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tema BpameHus 24 1
5 [Tmomam moBEPXHOCTH U 00BEMBI 9 1
KPYTJIBIX TeJT
6 JIBmxeHust 5 1
7 [ToBTOpEHME, o6o6meH%e u 17 1
CUCTEMAaTH3aIHs 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 9 0

HukonaesHa, AVNPEKTOP
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyectBo yacos
Ne Jara JIeKTPOHHBbIE U(PPOBbIE
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bceero H3y4YeHHsi | 00pa3oBaTe/bHbIE pecypchbl
padoThI padoThI
Nuctpykrax no OT, b u 11b.
OcHoBHbIE MpaBUiIa
H3O0OPACHIA HA PHCYHKE 1 https://m.edsoo.ru/FSIMGVRWHE

IUIOCKOCTH, NapajlyIeNIbHBIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[lonsATHA cCTEpEOMETPUHN: TOUKA,
npsimMasi, IIOCKOCTb,
npocTpaHcTBO. OCHOBHBIC
MpaBUiIa U300paKEeHHS Ha 1 https://m.edsoo.ru/5SECB310PZ

PHCYHKE TIOCKOCTH,
mapalJICJIbHBIX IMMPAMBIX
(0oTpe3koB), cepeIMHbI OTpE3Ka

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, NTEPECEKAIOIIMNECS
npsiMasi ¥ IJI0CKOCTb;

1 https://m.edsoo.ru/T2NNAUSWK

HOITYIPOCTPAHCTBO

[TonsTHA: nepecekarommecs

OCKOC epeceKaroImec
o T, Tep Heest 1 https://m.edsoo.ru/7KZVSHHVO

npsMasi 1 IJI0CKOCTb;
HOJTYIPOCTPAHCTBO

Bxonnas konTpoipHas padbora 1 1 https://m.edsoo.ru/AHGUTWH2F

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO
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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

MHororpaHHUKH, 1300paxeHne
IPOCTEHIINX TPOCTPAHCTBEHHBIX

¢buryp, HeCyImeCTBYIOIINX
00BEKTOB

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

AKCHOMBI CTEPEOMETPUN U
HIepPBbIE CIEICTBUS U3 HUX

https://m.edsoo.ru/IDKRAG603N

AXCHOMEI CTCPCOMECTPHUU U
TEPBLIC CIICACTBUA U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHUOMBI CTEPEOMETPUHU U
IIEPBbBIE CIICACTBUS U3 HUX.
Crioco0slI 3a1aHus IPSIMBIX U
MIJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaueHMS IPSMBIX U
IJIOCKOCTEN

https://m.edsoo.ru/AQXJXEDYR

10

N3o0paxenne ceueHmit
NUpaMUJIbL, KyOa v IPU3MBI,
KOTOPBIE IPOXOJAT YEPE3 UX
pé€bpa. N3o0pakeHue
HIePECCUCHHS TTOTYICHHBIX
I10cKocTel. PackpammBanue
MMOCTPOCHHBIX ceueHuu PasHbIMU
I[BETaMHU

https://m.edsoo.ru/EVUE9AZ7J

11

N3o0pakenue ceueHuit
nupamMuibl, KyOa v IPU3MBI,
KOTOpPBIE IPOXOSAT YEPE3 UX
pEbpa. N3o0paxkenue
IEPECCUCHU MMOTYYCHHBIX
m10ckocTer. PackpammBanue
HOCTPOCHHBIX CEYCHUN Pa3HBIMU

https://m.edsoo.ru/XT1VCSWB2
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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

OBCTaMH

12

N3obpaxenne ceueHuit
UpaMUJIbL, KyOa v TPU3MBI,
KOTOPBIE IPOXOJIAT YEPE3 UX
pébpa. N3o0pakeHue
NIEPECCUCHUS TTOTYICHHBIX
mIockocrel. PackpammBanue
MMOCTPOCHHBIX ceueHuu Pa3sHbIMU
I[BETaMHU

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

13

N3ob6paxenne ceueHuit
nUpaMUJIbL, KyOa v IPHU3MBI,
KOTOPBIE MIPOXOJIAT Yepe3 ux
pEopa. N3o0pakenue
HIepeCeUCHHS TTOTYICHHBIX
I10cKocTer. PackpammBanue
TIOCTPOCHHBIX CCUYCHHI PA3HBIMH
I[BETaMHU

https://m.edsoo.ru/EKWHLAWS84

14

Merton ciaeqoB AJisi HOCTPOCHUS
CEeUYeHUN

https://m.eds00.ru/1JO0N3100

15

Merton cieq0B UIs HOCTPOCHUS
ceueHuii. CBoiicTBa nepecevyeHuit
IPSAMBIX U IUIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N

16

Meron crnefoB it MOCTPOSHUS
ceuenuii. CBOMCTBA MEPECEUCHHI
IPSIMBIX U IIJIOCKOCTEH

https://m.edsoo.ru/SN3SSUSEQ

17

[Toctpoenue ceuenunii B
nupamme, Kyoe rmno TpéM Toukam
Ha péopax. Co3zaHue BEIHOCHBIX
YepTeKer U 3alKCh 11aroB

https://m.edsoo.ru/HFW6370QDR
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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

MOCTPOCHUS

18

[TocTtpoenue ceuenuii B
nupamujie, Kyoe mo TpéM Toukam
Ha péOpax. Co3maHne BEBIHOCHBIX
YEPTEKEN U 3aIUCh 11aroB
MOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTtpoenue ceuenuii B
upaMu/ie, Kyoe 1mo TpéM ToIKam
Ha péOpax. Co3/laHne BEIHOCHBIX
YEePTEIKEH U 3aIUCh 11aroB
IIOCTPOCHUS

https://m.edso0.ru/JIAQJNZCX

20

ITocTpoenue ceuenunii B
nupamujie, Kyoe no TpéM Toukam
Ha péOpax. Co3aHre BEIHOCHBIX
YepTeKEN U 3aluCh 11aroB
MOCTPOEHUS

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpEHME IITAHUMETPUN:
Teopema 0 mpOMOPLUHUOHATIBHBIX
orpeskax. [Tomooue
TPEYrOJIBHUKOB

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpEHME MITAHUMETPHUU:
Teopema Menenas. PacueTsl B
CEYEHMSIX HAa BBIHOCHBIX
yepTexax. Mctopus pazBuTus
IUTAHUMETPUU U CTEPEOMETPUU

https://m.edsoo.ru/TP9F3DVV1

23

Kountponbnas pabora "Akcrombl
|y p
crepeomerpuun. Ceuenus"

https://m.edsoo.ru/EBLE09SZ1

24

BzaumHoe pacnionoxenue

1

https://m.edsoo.ru/TYO90BHKY

IMPsAMBIX B IIPOCTPAHCTBE.
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https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
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CkpeuBaroiuecs npsiMble.
[Ipu3Haky CKpemmnBarOIIMXCS
npsaMmeix. [lapannensHelie npsMbie

B IPOCTPAHCTBC

25

Teopema 0 CylIeCTBOBAaHUU U

CAMHCTBCHHOCTHU HpHMOﬁ

MapajuIeIbHOU TAaHHOM IIPSIMOH,

IIPOXOJAILEH Yepe3 TOUKY

IMPOCTpAaHCTBA U HE nexcameﬁ Ha

JaHHOW npsamon. Jlemma o

MEPECCUCHUHU TMapaAJUICIIbHBIX

IMPAMBIX ITIJIOCKOCTBIO

https://m.edsoo.ru/CY UQMU9K9

26

[TapanienbHOCTh TPEX MPSIMBIX.
Teopema o Tp€x napamienbHbIX

npsameix. Teopema o

CKPCHINBAIOIINUXCA MTPAMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

HapannenLHoe IMPOCKTUPOBAHUC.

OCHOBHBIE CBOMCTBA

[apajuIeIbHOr0 MIPOEKTUPOBAHMUSL. 1
N3o0pakenue pa3HbIX GUryp B

napasuieJIbHON IPOeKIUU

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

28

LlenTpanbHas npoekius. Yo ¢
COHAIPABIICHHBIMU CTOPOHAMH. 1

Yron Mexay npsMbIMU

https://m.edsoo.ru/Z5FPAG6SHI

29

3agauym Ha 10KA3aTeILCTBO 1
HCCIIENOBAaHNE, CBSI3aHHBIE C
paCHOJ'IO)KeHI/IeM HpSIMBIX B

IPOCTPAHCTBE

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

30

[TonsTHA: MapamIenbHOCTh

1

https://m.edsoo.ru/N18CU003L
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https://m.edsoo.ru/CYUQMU9K9
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https://m.edsoo.ru/N18CU003L

NPSIMOM U TJIOCKOCTH B
npoctpadcTie. [Ipu3nak
NapaJJIeIbHOCTH MPSIMON U
miockoctu. CBoiicTBa
MapauieIbHOCTH PSIMOU U
IJIOCKOCTH

31

I'eomeTpuueckue 3anaun Ha
BBIUMCJIEHHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C MMapalIeNbHOCTHIO
MPSIMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

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

32

[Toctpoenue ceuenus,
IIPOXOJALLIETr0 Yepe3 JaHHYIO
IPSIMYIO Ha YEpTEXKE U
MapajuIeIbHOT O APYroi MpsIMOK.
Pacuér oTrHOIIEHMI

https://m.edsoo.ru/1P06R5839

33

[TapannensHas npoexuus,
IPUMEHEHHUE [Tl TIOCTPOCHHUS
ceueHuil Kkyda u
napayuienenunena. CBoicTsa
napajjenenunesa u Ipu3Msl

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

34

[TapamiensHbIE TUIOCKOCTH.
[Ipu3Haky nmapajieIbHOCTH JBYX
IJIOCKOCTEN

https://m.edsoo.ru/QFUJAHV88

35

Teopema 0 napaJuIeTIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAIEKANTYIO TAHHOU
IJIOCKOCTHU U CJICICTBUS U3 HEE

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

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIMLIEN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP

17.09.26 10:13
(MSK)

CepTudukat 860694586A78DA4A7B19A4EB45D7822E
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36

CBoiicTBa napasienbHbIX
IJIOCKOCTEN: O MapaJIeIbHOCTH
HNPSMBIX IIEPECEUECHUS IIPU
MEPECEUECHUH JIBYX
napajuieNIbHbIX MIOCKOCTEHN
TpeThe

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

37

CaoiicTBa napamienbHbIX
IUIOCKOCTEH: 00 OTpe3Kkax
NapaJuIeIbHBIX MPSMBIX,
3aKIIFOYEHHBIX MEXIY
NapauIeIbHBIMU IIJIOCKOCTSIMU; O
NEPECEYECHNUH MTPSIMOM € IBYMs
napauieIbHbIMU IIOCKOCTSIMU

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTopenue: Teopema Iudaropa
Ha IIOCKOCTHU

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

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOT O TPEYT OJIbHUKA

https://m.edsoo.ru/Z6EFNNNT5D

40

CoiicTBa Ky0a u
IPSMOYTOIBHOTO
napaJuleNenurnesaa

https://m.edsoo.ru/HYNIQ785Q

41

Brranciienue JUIMH OTPE3KOB B
KyOe 1 psIMOYyTOJIbHOM
napaJulesIeuIe1e

https://m.edsoo.ru/FZBZVPOEC

42

Kontponbnas padora 3a 1
HOJIYyroaue

https://m.edsoo.ru/I8SF8HOGG3

43

[TepnieHUKyYASIPHOCTH PAMOUN 1
miockocty. [Ipu3nak

NePHEHANKYISIPHOCTH IPSIMON U
MJIOCKOCTH

https://m.edsoo.ru/K38BG3I1ZH
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44

TeopeMma o CylIeCTBOBaHUH U
€IMHCTBEHHOCTH MPAMOH,
IIPOXOJAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIECHINKYIISIPHON K TNTIOCKOCTH

https://m.edsoo.ru/\WF3SMTS4E5S

45

IInockoctu n
MEePIEHANKYIISIPHBIE UM TIPSIMbIC
B MHOI'OT'paHHUKAX

https://m.eds00.ru/OKTGKHNSI

46

ITnockoctu n
NEePHEHANKYIISAPHBIE UM NPSIMBbIE
B MHOTOI'PaHHHKAX

https://m.edso0.ru/S1VOAWIW3

47

[leprienauKyIsip ¥ HAKJIOHHAS.
[TocTpoenune nepneHauKyIIsIpa us3
TOUYKH Ha IPSAMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[lepnienuKynsp 1 HaKJIOHHAS.
[TocTpoenue neprneHuKynspa u3
TOYKU Ha IPSIMYIO

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

49

Teopema o Tpéx
nepreHIuKyaspax (mpsmas u
oOpaTHast)

https://m.edsoo.ru/CNE1PAIU5

50

Teopema o Tpéx
HNepHeHIuKysIpax (IpsaMas u
oOpatHast)

https://m.edsoo.ru/IPCG564WN

51

Yron Mexay CKpenmBarOIUMUCS
MPSMBIMU

https://m.edsoo.ru/K4EHQ3E9E

52

ITouck nepneHUKyIApHBIX
IPSAMBIX € TIOMOLIBIO
NEPHEHANKYJISAPHBIX IJIOCKOCTEN

https://m.edsoo.ru/EBY VPSMSI
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https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI

53

OpTorosajibHOE NPOEKTUPOBAHUE 1

https://m.edso0.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyoa,
IPU3MBI, TPABUIBHON MUPaMUIbI
C TIOMOUIBIO OPTOrOHAJIBHOM
MIPOCKINH

https://m.edsoo.ru/F5ZMOA1AE

55

[TocTpoenue ceuenuii kyoa,
HPU3MBI, TPABUILHON MUPaMUIbI
C TIOMOUIBIO OPTOrOHAJIBHOM
IPOEKIINU

https://m.edsoo.ru/T50FUDOOJ]

56

CumMeTpust B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
InockocTn cumMMeTpuii B
MHOI'OTpaHHHUKaxX

https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepneHuKyIIpHOCTH
IPSIMOM M INIOCKOCTHU KaK 1
CJIEICTBUE CHMMETPUU

https://m.edsoo.ru/L9E703U3V

58

[IpaBunbHBIE MHOTOIPAaHHUKHY.
Pacu€r paccTosiHuii OT TOUKHU 10 1
IUIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBrIIbBHBIE MHOTOTPAHHUKH.
Pacuér paccTosgHMi1 OT TOYKH 10 1
IUIOCKOCTH

https://m.edsoo.ru/TISUOWZTH

60

Crnoco0sl onmycTUTh
NEePIEHINKYIISAPBI: CAMMETPHS,
CABUT TOYKH [0 NapaijieIbHOU
psSMOM

https://m.edsoo.ru/DHFUCBWOQOG6

61

CaBur 1o HenapauieIbHOU

IPSIMOM, N3MEHEHUE PACCTOSHUI

https://m.edsoo.ru/9OANVFESE
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https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E

62

Kontponbnas pabora "B3anmuoe
pacronoKeHue MpsIMbIX 1
MJIOCKOCTEH B MPOCTpaHCcTBE"

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHue: yrom Mexay
IpsAMBIMHA Ha ITIJIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOIBHOM
TPEYT OJIbHUKE, TEOpEMa
KOCHHYCOB

https://m.edso0.ru/SKO9RHWDFQ

64

[ToBTOpEHue: yroan Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

I'eomeTpuyeckre MeTOIbI
BBIYMCIICHUS YIIIa MEXIY
NPSIMBIMU B MHOT OIpaHHHKAX

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

66

JIByrpanHsbIil yron. CBoMcTBO
JVHENHBIX YIJIOB ABYTPAaHHOI O

yria

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

67

[MeprieHIUKYIISIPHBIC TIIOCKOCTH.
CBoiicTBa B3aMHO
HEPIEHANKYIISPHBIX TUIOCKOCTEH

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHIuKyJIIpHOCTU
IIJIOCKOCTEN; TeopeMa O MPAMOi
NIEPECEUYEHHUs] IBYX TUIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThEN
IJIOCKOCTH

https://m.edsoo.ru/FY5TMQ43F

69

[IpsimoyronbHbIH
napasuiesIeuIe; Kyo;
U3MEPEHHUs], CBOMCTBA
IPSIMOYT'OJIBHOTO

https://m.edsoo.ru/K9Q9DBNDAW
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https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW

Mnapajuicjienuncaa

70

Teopema o nuaroHanu
PSIMOYTOJILHOT O
napasuiesyienunesia u ciaeacTBie
u3 Hee

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTpuueckue u
MPUKJIATHBIC 33]]a41, CBSI3aHHbBIE
CO B3aMIMHBIM PACIOJIOKCHUEM
MMPAMBIX U IIJIOCKOCTU

https://m.edsoo.ru/4TBY U36HZ

72

[ToBTOpEHME: CKpemMBarOIuecs
IIPSIMBIE, [TApaJUICIIbHBIC
IUIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'PaHHUKAX

https://m.edso00.ru/TL947D6WK

73

[Tapa napajienbHbIX MIOCKOCTEH
Ha CKPEIMBAIOIINXCS MPSIMBIX,
paccTosiHue MEeXAY
CKPEILMBAIOINMUCS IPSIMBIMU B
IPOCTBIX CUTYALUAX

https://m.edsoo.ru/YFWZTQREN

74

PaccrostHue ot TO4KH 110
IJIOCKOCTH, PACCTOSIHHE OT
MPSIMOM 10 TUIOCKOCTH

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

75

Brrunciienue paccTosiHUN MEX Y
CKpCHINBAIOIIHUMUCA ITPAMBIMU C
MOMOIIBIO TEPIIEHIUKYISIPHOU
IJIOCKOCTH

https://m.edsoo.ru/SW9VI1IHMD

76

TpéxrpanHblid yroj, HEpaBEeHCTBA
JUTSI TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa, TeopeMbl

https://m.edsoo0.ru/3XGHNLQA4J

KOCHMHYCOB U CHUHYCOB JJIAA
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https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J

TPEXTPAHHOTO yTJia

77

DneMeHTHI cPeprudecKoi
TFCOMETPHH: T€OIC3NICCKUE
JIMHUU HA 3eMiie

https://m.edsoo.ru/lHMVTV74CP

78

Kontponbnas padora "Yrisl u
paccrosiHus"

https://m.edsoo.ru/ARTWZ59YU

79

CucremaTtu3zanus 3HaHUN
"MHOrorpaHHMK U €ro
JJIEMEHTHI "

https://m.edsoo.ru/VC3UOAK3B

80

[Tupamuga. Buasl nupamui.
[IpaBuiibHAs nupamua

https://m.edsoo0.ru/J3R0247E0

81

[Ipu3ma. IIpsamas u HaKIOHHasA

npusMsl. [IpaBunbHas npuzma

https://m.edsoo.ru/JNDHOOSEQ

82

[Ipsamoin napannenenunen,
MPSAMOYT OJIbHBIN
napajuienenunesa, Kyo

https://m.edso0.ru/L8803LZGS

83

Beimykisie MHOTOIpaHHUKY.
Teopema Ditnepa

https://m.edsoo.ru/B4TOMDU1D

84

BrInmykipie MHOTOIpaHHHKH.

Teopema Ditnepa. [IpaBusbHbIe U

MMOJIylIpaBUJIbHBIC
MHOI'Or'paHHUKHA

https://m.edso0.ru/QOMX9GA1S

85

Kontponbnas pabora
"MHororpaHHuKH"

https://m.edso0.ru/3N52B3TEM

86

[TonsTHE BEKTOpaA HA IIIOCKOCTH

" B IPOCTPAHCTBC

1

https://m.edsoo.ru/LRBSE3B09

87

CymMma BEKTOpOB

1

https://m.edsoo.ru/MNTSX2XL8

88

Pa3HocTh BEKTOpPOB

1

https://m.edsoo.ru/sHBMZ1POH
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https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH

89 [IpaBuiio napannenenumnena https://m.eds00.ru/XS6AN7LA2

90 YMHO)K€EHNE BEKTOpa Ha YUCIIO0 https://m.edsoo.ru/MJUH128LR
Paznoxxenue BekTopa mo 6asucy

91 TPEX BEKTOPOB, HE JIGKAITUX B 1 https://m.edso0.ru/U760IDCTG
OJIHOU IIJIOCKOCTH

92 CkasipHOE TIpOM3BEICHNE 1 https://m.edsoo0.ru/JZ46VVNC71
B

93 PIHCIICHHC yTJ1a MORAY 1 https://m.eds00.ru/1U5I196UQP
BeKTOpaMI/I B HpOCTpaHCTBe
I N

94 POCTCHIIAE 3aIATH € 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMH
H .

95 POCTCHIIIE 3a1aTH € 1 https://m.edsoo.ru/JCWURNGO01
BEKTOPaMH
n o

96 POCTCHIIIHE SaNaTH ¢ 1 https://m.edsoo.ru/BEHWOELKS
BEKTOPaMHU
n N

97 POCTEHIINE 3alatH © 1 https://m.eds00.ru/P3WBWZZSY
BEKTOpamMu
O0600111eHIE U CUCTEMA

98 HUI HAC 1 cHcTeMatr3aniA 1 https://m.edso0.rt/ECRMXSNM3
3HAHUNU
O00011IEeHE U CHCTEMATHA3A:

99 Hvl HAC 1 CHCTEMATH3atI 1 https://m.edso0.ru/ XXBTFP5WL
3HAHUU
I'omoBast kKOHTpoOIbHAs paboTa

100 (Tect) / Beepoccutickas 1 1 https://m.edso0.ru/SFGPDWNKO
npoBepoyHas pabora
00600

101 ° HUIeHHe 1 CHCTEMATHSAHA 1 https://m.eds00.ru/X3ZG8A6S0
3HAHUN
00600

102 © HvleHHe 1 eucTeMatisantit 1 https://m.edsoo0.ru/931AWXEK1
3HAHUU
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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
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https://m.edsoo.ru/931AWXEK1

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 102 ! 0
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11 KIIACC

Koaun4yecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(PPOBBIE
Tema ypoka Kontpoasubie | IlpakTnueckue
n/n Bcero U3y4eHusi | oOpa3oBaTebHbIE pecypchl
padoThI padoTbI

Nucrpykrax no OT, b u I1b.
IT

1 | OBTOPEHIE TEME! 1 https://m.edsoo.ru/WERSDSI4U

Koopaunarsl BekTopa Ha

TJTIOCKOCTH U B TPOCTPAHCTBE"

2 Hostoperne Teme "Cranproe 1 https://m.eds00.ru/M6JOBONJ7
IIPOU3BE/IEHUE BEKTOPOB
[ToBTOpEHME TEMBI

3 "BeruncneHue yria Mexay 1 https://m.edso0.ru/55KY41LVG
BEKTOpaMH B MPOCTPAHCTBE"
[ToBTOpeHue Temsl "YpaBHEHHE

4 MIPSAMOM, MMPOXOSAIIEH uepes3 1Be 1 https://m.edsoo.ru/U20HPUS6W
TOYKHU"
YpaBHEHHE MIOCKOCTH,

5 HOpMaJlb, yPaBHEHHUE IUIOCKOCTU 1 https://m.edsoo.ru/VYIH8TERW
B OTpe3Kax
Bxomnas koHTponbpHas pabora 1 https://m.edso0.ru/541910WGX
BekTopHoe npousBeaeHue https://m.edsoo.ru/NTYOG2APM
JInHenHbIe HepaBeHCTBA

8 . P ’ 1 https:/m.eds00.ru/54EQ7JQ8E
JUHEIHOE MpOorpaMMHUpOBaHUE
e

9 HHCHIBIC HEpABCHCTRA, 1 https://m.eds00.ru/VPKWBBAAA
JUHEIHOE MporpaMMHUpPOBaHUE
A

10 HanH THHECKHE METORT 1 https://m.edsoo.ru/KHJ20M3PV
pacuéra yriia Mexay MnpsiMbIMU B
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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

MHOTI'OIr'paHHUKax

11

AHaIUTHYECKUE METO/BI
pacuéra yria Mexay
IJIOCKOCTSIMH B
MHOT'OIpaHHHKaxX

https://m.edsoo.ru/DDXUUAIA5

12

dopmyiia pacCTOIHUS OT TOUYKH
JI0 TJIOCKOCTH B KOOPJIMHATAX

https://m.edso0.ru/SG451UUG1

13

Haxoxaenue pacctostHui OT
TOYKH J0 TIJIOCKOCTH B Ky0Oe

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

14

Haxoxnenue paccTosHui OT
TOYKH JI0 IIJIOCKOCTH B 1
MpaBUIIbHON MUpaMuie

https://m.edsoo.ru/UZ15UU37F

15

Kontponbnas padora
"AHaIUTHYECKasi TeoMeTpus"

https://m.edsoo0.ru/SNGILGHFM

16

Ceuenus MHOTI'OI'paHHUKOB:
CTaHAAPTHBIC MHOTI'OI'paHHUKH

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

17

CeueHust MHOT'OTPaHHUKOB:
METOJI CJIEOB

https://m.edsoo0.ru/52XG02J5B

18

CequI/m MHOFOFpaHHI/IKOBI
CTaHI[apTHBIe IIJIOCKOCTH,
nepeceyeHus MpsIMbIX U
IIOCKOCTEH

https://m.edso0.ru/CUP7TCPXQ

19

[TapannenbHble IpAMBIE U
TJIOCKOCTH : MapAJIJIEIbHbIE 1
ceueHus

https://m.edsoo.ru/MM69MKRDP

20

Hap AJUICJIBHBIC TPAMBIC U

1
IIJIOCKOCTH: PaCYCT OTHOLICHUHU

https://m.edso0.ru/O71ROIJFI

21

[TapaniensHbie MpsIMBbIE U 1

https://m.edsoo0.ru/26EPTM74A
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https://m.edsoo.ru/8V2N4X1L3
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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
https://m.edsoo.ru/26EPTM74A

IJIOCKOCTHU: YI'JIBI MCKIY

CKpCIIWBAOIMUMHUCS ITPAMBIMU

22

IIepnieHIuKyIIIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJapTHBIE Mapbl
NEPIEHIUKYIISPHBIX INIOCKOCTEN 1

U IIPAMBIX, CAMMCTPHUHU
MHOT'OI'PaHHUKOB

https://m.edsoo.ru/YQUVT6EVZX

23

IlepneHUKyISIpHBIE IPSIMBIE U

IUIOCKOCTH: TeOpeMa O Tpex
HepreHIuKYIIpax

https://m.edsoo.ru/HQIN20ZJP

24

[TeprieHAuKyIsIpHBIE IPSIMBIE U
IUIOCKOCTH: BBIYHCIICHUS JIVH B 1

MHOTI'OI'paHHHUKax

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

25

IToBTOpEHME: MIIOIAAN
MHOT'OYT'OJIbHUKOB, ()OPMYJIbI
JUIs TUIoIaAe, cooOpaxeHus
Iog00us

https://m.edsoo.ru/FDRZ09G4X

26

IToBTOpEHME: MIIOIIAAN
MHOT'OYT'OJIbHUKOB, ()OPMYITbI
JUIs TUIoLaie, cooOpaxeHus
og00us

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

27

[ToBTOpEHuUE: oAU
MHOT'OYT'OJIbHUKOB, ()OPMYITBI
JUTS TIIOIIaIed, COOOpaKeHUS
mogoous

https://m.edsoo.ru/HWHVENLOO

28

IImomanu ceuenuit

MHOTOI'PaHHHUKOB: TUTOLIAAH
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS MOA00HS

https://m.edsoo.ru/ X2HRM9HD4
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https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

29

IInomaau ceueHu
MHOTOI'PaHHHKOB : TUTOIIAIH
MMOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKeHHUsI MOT00MS

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

30

Konrponsnas pabora
"[loBTOpEHME: MHOT'OTPAHHUKH,
CEYEHUs MHOTOTPaHHHUKOB"

https://m.edsoo.ru/SSUW1WWV1

31

O0BéM Terma. O0BeM
PSIMOYT OJIBHOT O
napasuieyienunen1a

https://m.edso0.ru/6 UXGO0ORC9

32

3amaun 06 ynBoeHUU Kyoa, o
KBaJpaType Ky0a; 0 TPUCEKITUU
yria

https://m.edsoo.ru/VK2J2TXEF

33

CrepeomeTpuuecKue 3a1a4H,
CBSI3aHHBIC C 00BEMOM
PSIMOYT OJIBHOT'O
napasureseuIe 1a

https://m.edsoo.ru/ODR6H6TQS

34

[TpuknamHbie 3a7a9d, CBSI3aHHBIC
C BEIYHCIICHHEM 00BEMA
IPSIMOYT OJIEHOT'O
napajureseIuIe a

https://m.edso00.ru/OSHTIOT1G

35

OO0BEM TPSIMOIA TPU3MBI

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

36

CrepeoMeTpruvecKHe 3a1au,
CBSI3aHHBIC C BBIYMCIICHUEM
00bEMOB MPSAMON IPU3MBI

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

37

[IpuknagHeie 3a1a4u, CBSI3aHHbBIE
¢ 00bEMOM TIPSIMOM TPU3MBI

1

https://m.edsoo.ru/QlY C4F8I1U

38

Brruucinenue 00bEMOB TEI C

1

https://m.edsoo.ru/ON585060H
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IIOMOIIBIO onpez[enéHHoro

uHTerpasna. O0bEM HAKITOHHON

IIPU3MBI

39

Brruucnenue o0bEMOB TeEI €
IIOMOIIBIO ONPEAETEHHOIO
uHTerpana. O6bEM nupaMuIbl

https://m.edsoo.ru/2CJILCMKS8N

40

dopmyna 00bEMa MHUPAMHIBL.

OTtHoteHne 06beMOB MUPaMU]L C 1

O0IIMM YTJIOM

https://m.edsoo.ru/AL3PODC9E

41

Kontponbnas padora 3a 1
HOJTyroaue

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

42

CrepeomMeTrpuueckue 3a1auy,
CBsI3aHHBIE C 00BEMaMU
HAaKJIOHHOW NPU3MBI

https://m.edsoo.ru/7TRERHWO7

43

CrepeomeTpuuecKue 3a1a4H,
CBsI3aHHBIE C 00BEMaMU
MTUPaAMUJIBI

https://m.edso00.ru/SF480DTS6

44

[TpuknagHbie 3aa41 10 TEME
"O0BEMEI TeN", CBI3aHHEIC C
00bEMOM HAKJIOHHOM NMPU3MBbI

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

45

[Ipuknaanbie 3a7a4u 1O TEME
"OOBEMBI Te", CBI3aHHBIE C
00BEMOM TTUPAMUIBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenne 00HEMOB.
Beruncnenue paccTostHus 10
IIJIOCKOCTH

https://m.edso0.ru/I39CX0O3CP

47

KonTtponbnas pabora "O0béM
MHOI'OTpaHHHKA"

https://m.edsoo.ru/XNWZSSJ7P
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48

[{unuHApUYecKas MOBEPXHOCTH,
oOpa3syromue NUITHHIPHICCKON 1
IIOBEPXHOCTHU

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

49

unuuap. [Ipsamoit kpyroBoun
uunuuap. [nomans 1
MOBEPXHOCTH LWJIMHAPA

https://m.edsoo.ru/MAVWA4KY55

50

Konnueckast moBepXHOCTb,
o0pa3yromue KOHUIeCKOn 1
nosepxHoctu. Konyc

https://m.edsoo.ru/PVRE7HQ6Y

51

CeueHue KOHYCa TIOCKOCTHIO,
napauieTbHON TUIOCKOCTH 1
OCHOBaHUS

https://m.edsoo.ru/EOVSHALSL

52

VY ceu€HHbli KOHYC.
N3o0pakeHre KOHYCOB 1 1
YCEUEHHBIX KOHYCOB

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

53

[Tnomaap 60KOBOI MOBEPXHOCTH
¥ TIOJTHOM MTOBEPXHOCTH KOHYCa

https://m.edsoo.ru/ AWKB9E4ANE

54

[Tnomans 60KOBOI MOBEPXHOCTH
Y TIOJIHOM MIOBEPXHOCTH KOHYCA

https://m.edsoo.ru/9NFAUE3KJ

55

CrepeomeTpuueckue 3aJaui Ha
JOKa3aTCJIbCTBO U BEIYUCIICHUC,
IIOCTPOCHUEM CEUEHHI
LHUJIMH/pPA, KOHYyCa

https://m.edsoo.ru/QZVH5EXL9

56

CrepeomeTpuueckue 3aJauu Ha
J0Ka3aTCJIbCTBO U BBEIYUCIICHUC,
MMOCTPOCHUEM CEUCHU I
LHUJIMH]pPA, KOHYyCa

https://m.edsoo.ru/ AKF6PW62W

57

HpI/IKJ'IEl,[[HLIe 3aaa4u, CBA3aHHBIC 1

https://m.edso0.ru/3429ZLHT5
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C MUWIMHAPOM

58

[TpuknanHbie 3aqa4u, CBI3aHHBIE
C IUJIUHIPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/W1TVKAJOR

60

[Tepeceuenue chepsl u mapa c
mockocThio. Kacanue mapa u
cdepsl TIOCKOCThI0. Bua n
n300paKeHHE Iapa

https://m.edsoo.ru/JF8NB5ZS0

61

[Tepeceuennue chepsl u mapa c
iockocThio. Kacanue mapa u
chepsl IIocKocThio. Bug u
U300paKeHHe Iapa

https://m.edsoo.ru/M6WK9K950

62

Ypasuenue chepsr. [Inomans
chepsl u e€ yacteit

https://m.edsoo.ru/U8G24BO8H

63

Cummerpus cheps! 1 mapa

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

64

CrepeoMeTpuyecKue 3aJa4d Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MOCTPOCHUEM MX CEUCHUIA
MJIOCKOCTHIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeoMeTpUYECKHE 3a/1aud Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO c(epoii U mIapom,
MOCTPOCHUEM UX CCYCHUU
IUTOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[MpukiaaHbie 3a1a4, CBI3aHHbBIC
co cthepoii u mapom

1

https://m.edsoo.ru/XW5LI17A9J

67

IToBTOpEHME: OKPYKHOCTH HA

1

https://m.edsoo.ru/EJ20DAVEJ]
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IUIOCKOCTH, BBIYMCIICHUS B
OKPY>KHOCTH, CTaH/IapTHBIC
ox00us

68

Paznuunble KoMOMHAIINK TET
BpAILIEHUSI U MHOI'OTPAaHHHUKOB

https://m.edsoo.ru/LE7933LXX

69

3agaun 1o teme "Tena u
MOBEPXHOCTHU BpauieHus"

https://m.edsoo.ru/PHHLCG54E

70

3amauu o Teme "Tena u
MOBEPXHOCTH BpaleHus"

https://m.edsoo.ru/22WPBLTP9

71

KonTponbsHas pabora "Tena u
MOBEPXHOCTH BpaleHus"

https://m.edso0.ru/33W222M63

72

O6ném mumuHApa. Teopema 00
00BEME MPSMOTro HUITUHIPA

https://m.edso0.ru/1ZN2S6ZMO

73

Brruucienue 00bEMOB TEII €
MIOMOIIBIO OMPECIIEHHOTO 1
unTerpana. O6bEM KoHyca

https://m.edsoo.ru/ACTOMFMVE

74

[Tomaayu GOKOBOM M HOIHOMR
MMOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/ZY TK7P8B1

75

CrepeomeTpuuecKme 3a1a4H,
CBsA3aHHBIC C BBIYUCIICHUEM 1
00BEMOB IIMIIMH]IPA, KOHYCA

https://m.edsoo0.ru/709VJYPSC

76

[TpuknaaHbIie 3a7a49U 11O TEME
"OOBEMBI U IUIONIAAN 1
noBepxHocTeit Ten"

https://m.edsoo.ru/QXEA9GPVB

7

O0BEéM mapa 1 mapoBoro
cekropa. Teopema 06 06BEME
miapa. [Inomans chepsl.

CrepeomeTpuuecKme 3a1a4H,

https://m.edsoo.ru/VV60ONBVZX
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CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB 11apa, N1apoBOro
CerMEHTa M IAapOBOr0 CEKTOPa

78

[Tpuknaanbie 3a7a4u 1O TEME
"OOBEMBI Tel", CBI3aHHBIE C
00BEMOM I11apa U TJIOMIA B0
cheprl. COOTHONIICHUS MEXTY
TUTOMIA/IIMU TTIOBEPXHOCTEH 1
00BEMaMU ITOTOOHBIX TENT

https://m.edsoo.ru/EZHIGRUEJ

79

HO,Z[O6HI>I€ TCJIa B IIPOCTPAHCTBC.

N3menenune o0bEMa mipu
nonobun. CtepeoMeTpudecKue
3a/1a4u, CBS3aHHBIE C
BBIYHCIIEHHEM O0BEMOB TNl U
IJIOIIAAECH TIOBEPXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

Konrtponsnas padora "[lnomanm
MOBEPXHOCTH U 00BEMBI
KpyrJibix Ten"

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

81

JIBMKEHUS IPOCTPAHCTBA.
Otobpaxenus. [IBukeHus u
paBeHCTBO uryp. O0mme
CBOMCTBA IBMKEHUMN

https://m.edsoo.ru/RXJ4YW6NA

82

Bune! aBuxeHuii:
napasuiebHbINA EPEHOC,
LEHTpaJIbHAsi CAMMETPHS,
3epKaJibHasi CHMMETPUSI,
ITOBOPOT BOKPYT IPSMOi

https://m.edsoo.ru/ZSUA77NTX

83

[TpeobGpazoBanms moao0wms.
[Tpsimas u chepa Ditnepa

1

https://m.edsoo.ru/A1IPU2WOAX
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https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX

84

FCOMeTpI/I‘-ICCKI/Ie 3aJadr Ha
IMPUMCECHCHUEC NBHUKCHUS

https://m.edsoo.ru/KFDHOMGKZ

85

O6o06maromee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 knaccos,
CUCTeMaTH3alusl 3HAaHUI:
"TlapamienbHOCTb MPSIMBIX U
MJIOCKOCTEH B MpocTpaHcTae"

https://m.edsoo.ru/IHVB2NZH9

86

O6o6maromee nmopropenue 11
MOHATUN U METOJIOB Kypca
reometrpun 10—11 xmaccos, 1
cucTemMaTu3alus 3HaHH:
"Bekrtopsl B ipocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJO

87

KonrtponbHas pabora "BekTopsl
B MpocTpaHcTBe"

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

88

O6o6maromee mopropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—-11 knaccos, 1
CHCTEMAaTH3allHs 3HAHUI:
"BekTopsl B ipocTpaHcTBe"

https://m.edsoo.ru/3NI1JOLN63

89

O6o6matomiee nosropenue 11
MOHATHI U METOJOB Kypca

reomerpuu 10-11 kiaccos, 1
CHUCTEMaTU3aLMs 3HAHUM:
"O6vemM MHOTOrpaHHuKa"

https://m.edso0.ru/B85S7VDTC

90

O6o6maromee nmopropenue 11
MOHATUN U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
crucTeMaTu3alys 3HaHH:

https://m.edsoo.ru/AJX4CDP5I
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"O6vemM MHOrOrpaHHuka"

91

O6o6maromee nmopropenue 11
MOHATUN U METOJIOB Kypca
reometrpun 10—11 xmaccos,
cuCTeMaTu3alus 3HaHUH:
"[1momaau MOBEpXHOCTH U
00BEMBI KPYyTJIbIX TET"

https://m.edsoo.ru/H2ZABPRXO

92

O6o6matomiee nosropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMATU3ALNs 3HAHUM:
"TTno1maam mnoBEpXHOCTH U
00BEMBI KPYTJIbIX TET"

https://m.edso0.ru/JG1DJ50NK

93

[ToBTOpenue, 0600IICHHE U
crucTeMaTu3alus 3HaHU

https://m.edso00.ru/GXZMP89GD

94

['onoBas koHTpoONBHAsS paboTra
(Tecr)

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

95

[ToBTOpEeHmE, 0600MICHHE U
crucTeMaTu3alus 3HaHU

https://m.edsoo.ru/UI26CB4XL

96

Hcropus pazButus
CTEPEOMETPUHU KaK HAYKHU 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
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98

Ucropust pazButus
CTEpEOMETPHUM KaK HAYKH U €€
POJIB B pa3BUTUHA COBPEMEHHBIX 1
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

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

99

Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX 1
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

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

100

Ucrtopus pazBurus
CTEPEOMETPUU KAK HAYKH U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX 1
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

Hcropus passutus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B Pa3BUTHUH COBPEMEHHBIX 1
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT Uit

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pazsutus
CTEPEOMETPUH KAK HAYKH U €€
POJIb B pa3BUTHUU COBPEMEHHBIX 1
MHXXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHi

https://m.edso00.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102 9 0
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IMPOBEPAEMBIE TPEGOBAHUA 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 M CICACTBUS U3 HHUX MPU PEUICHUU
' reOMETPUYECKHX 3a71a4
73 OnepupoBaTh MOHATHSAMH: TAPAUICIBHOCTE M MEPHCHAUKYISPHOCTD
' HPSIMBIX U TJIOCKOCTEN
74 KnaccudumupoBaTs B3aMMHOE PACHOJIOKEHUE MPSAMBIX W IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh MOHATHSIMH: IBYTPAHHBIA yroll, TPaHU ABYIPAHHOTO YTJIa,
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 HAKIIOHHBIE TIPU3MBI, TaPaJUICIICITUIIC/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, MEXK/TY CKPCITUBAIOIIIMMUCS TMPSIMBIMU
Pemarp 3amaun Ha HAXOXKICHHE T'€OMETPHUYCCKUX BEIMYUH IO 0Opasiam
713 WIA aJIrOpuTMaM, MPUMEHSS H3BECTHBIC AHAIUTHYCCKUE METOMABI IPH
' pCIICHUH CTaHJAPTHBIX MaTEMAaTUYCCKHX 3a7ad Ha BBIYMCIICHHUE YIJIOB
MEKIY CKPEHIHBAIOIIUMUCS TMPSIMBIMH, MEKIY MPSIMON M IUIOCKOCTBIO,
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MEX]y TIOCKOCTSIMH, IBYT'PAHHBIX yIJIOB
Boeruncnsate 00bEMBI U TIJIOMIAIM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma,
7.14 nupamMua) ¢ MpUMEHEHHEM (OpMyJl, BBIYHUCIATH COOTHOIICHHUS MEXKTY
TIOMIAIIMU TTIOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh TMOHATHUSAMHU: CHMMETPHS B IPOCTPAHCTBE, IICHTP, OCh H
' IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekarb, mNpeoOpa3oBbIBATh M HHTEPIPETUPOBATH HHPOPMALUIO 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
MIPUMEHEHHUS 3a/1aHbI B IBHOU opMme
718 [IpumeHsITh TpOCTeHIIne MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
' KOMMYHHKAIIIOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKHIX 3a/1a4
719 [IpuBomuTH TpUMEpPhl MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOAE U
' KU3HH, PACIIO3HABATH MPOSIBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE
[IpuMeHSTh MONydeHHBIC 3HAHHUS HA MPAKTHKE: aHAJM3HPOBATH pPeallbHBIC
CUTYaIlUU W MPUMEHSITHh U3yYCHHBIC MOHSATHUS B TIPOIECCE MOMCKA PEIICHHUS
MaTeMaTH4ecKu cHopMyIHUpOBAHHOU MPOOIEMBI, MOAECTUPOBATH peallbHbIC
7.20 CUTYyallUl Ha s3bIK€ T€OMETPHH, MCCIEeNIO0BaTh IOCTPOEHHBIE MOJEIH C
WCIIONB30BAaHUEM T€OMETPUYECKUX MOHSATUH U TEOpeM, ammapara aiareOphl,
pemiate  MpakTUYeCKHe  3aJauyd,  CBA3aHHBIE C  HAXOXKJICHHUEM
TCOMETPHUYCCKUX BEITUIHH
11 KJIACC
Kon o
IIpoBepsiemble npeaMeTHbIE Pe3y/JIbTATHI 0CBOEHHS] OCHOBHOI
NpoOBePsIeMOro .
0o0pa3oBaTe/IbHON MPOrpaMMBbl CpeHEro o0ero 00pa3oBaHus
pe3yJbTaTa
6 I'eometpus
OnepupoBaTh TOHATUSAMHU: IWIMHJPHYECKAs MOBEPXHOCTh, OOpa3yIoIIue
6.1 IAJIMHAPUICCKON TTOBEPXHOCTH, IWJIMHJpP, KOHWYECKas IOBEPXHOCTH,
o0pa3zyromye KOHHYEeCKOH MMOBEPXHOCTH, KOHYC, cheprueckast TOBEpXHOCTb
6.2 PacnioznaBath Tena BpateHus (UIUHIP, KOHYC, cdepa u map)
6.3 OOBSCHATH CITOCOOBI TTOTYYEHUS TEJT BPAICHUS
6.4 KinaccudumupoBars B3auMHOE pacmoiokeHne chepsl U MI0CKOCTH
OnepupoBath MOHITUSIMH: IAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIapOBOM CIIOW, OCHOBAaHUE HIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO
CJIOs1, IIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI W TUIOMIAAM TOBEPXHOCTEH TNl  BpalleHus,
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TreOMCTPHUYCCKHUX TECJI C IPUMCHCHUCM (I)OpMyJ'I

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

6.8 BrraucisTe cOOTHOMIEHHS MEXYy TUIOMIAIIMA MTOBEPXHOCTEH M 00BEMaMu

MOAOOHBIX TEN

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

6.9

BoimonHATe (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB TMPOCTHIX
6.10 00BEMHBIX (UTYp: BHUA CBEepxy, COOKY, CHHM3Y, CTPOHTH CEUYCHHS TEI
BpallleHU

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

[IpumeHnsaTh reomerpuueckue (GakTbhl IS PEHICHUS CTEPEeOMETPHUECKUX
6.12 3aja4, MPEINoJaralluX HECKOJbKO IIaroB pEIIeHUs, €CIH YCIOBUS
NPUMEHEHMS 33J]aHbl B ABHOH hpopme

6.13 OnepupoBath MOHITHEM: BEKTOP B IPOCTPAHCTBE

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

6.15 [IpuMeHsTh MpaBWIIO MapaUIeNICIIUIIEeIa IPH CII0KEHHUH BEKTOPOB

OHepI/IPOBaTB IMOHATHUAMHA:. ACKAPTOBBI KOOPAWMHATBEI B IIPOCTPAHCTBE,
6.16 BCKTOp, MOAYJIb BEKTOpA, paBCHCTBO BCKTOPOB, KOOPANHATEI BEKTOpA, YyIroj
l MCKAY BCKTOpaMH, CKaJIAPpHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U

KOMILJITAaHAPHBIC BEKTOPLI

Haxomuts cymMMy BEKTOPOB M INPOM3BEIECHHE BEKTOPAa Ha YHUCIO, YIoil
6.17 MEXIY BEKTOPAMH, CKAJSIPHOE IPOM3BEICHUE, PACKIAAbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpam

6.18 3asaBaTh IUIOCKOCTh YPAaBHEHUEM B IEKapTOBOM cUCTEME KOOpAUHAT

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

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

IIPUMCHAA HN3BECTHBIC METOABI npu peIcHnn CTaHAAPTHBIX
MAaTEMAaTUYCCKUX 3aJa4d

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

6.21

HpI/IBOIlI/ITB OpUMEPBlI MATCMATUYCCKUX SaKOHOMepHOCTCﬁ B IpUpOAC U
KHU3HH, paCllIO3HABATH ITPOSABJICHUEC 3aKOHOB I'COMETPUHN B HCKYCCTBEC

6.22

6.23 [IpuMeHsTHh MONydYeHHbIE 3HAHMSI HA MPaKTHKE: aHAJM3UPOBATh pealibHbIe
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CUTYallUM U NMPUMEHSTh U3YUYCHHbIE TIOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu cHopMyIHpOBaHHON MPOOIEMBbI, MOAECTUPOBATh peaslbHbIE
CUTYyallUM Ha $S3bIKE T€OMETPUM, HCCIIEIOBaTh IMOCTPOCHHBIE MOJEIU C
WCIOB30BAaHUEM T€OMETPUYECKUX MOHSATUH M TeopeM, ammapara anredphl,
pemiate  MpakTUYeCKHe  3a7aud,  CBSA3aHHBIE C  HaXOXKJIEHUEM

TrCOMCTPHUYCCKUX BCIINYUH
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INPOBEPAEMBIE JIEMEHTBI COAEP KAHUA
10 KITACC

K IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
on

7 I'eomerpus

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

B3aumHoe pacrnosnoxxeHue IpsiMbIX B IPOCTPAHCTBE: MEpeCceKaroInecs, napaieibHble
U cKpemuBarpomuecs npsmele. IlapamienbHOCTh MNpsSMBIX W IJIOCKOCTEM B
IIPOCTPAHCTBE: NapajljielibHble MpsMble B TMPOCTPAHCTBE, MapaUIEIbHOCTh TPEX
79 | TPAMBIX, NapajlIeNbHOCTS OpsIMOM M IUIOCKOCTH. YTJIBIC COHAIIPABICHHBIMU
' CTOPOHAMH, YroJl MEXAy NpsMBIMH B IpocTpaHcTBe. [lapansienbHOCTh IJIOCKOCTEN:
napajielibHble IUIOCKOCTH, CBOMCTBa mapajulelbHBIX IUIockocTed. IIpocreiimue
MIPOCTPAHCTBEHHbIE (QUIYpbl Ha IIJIOCKOCTH: TEeTpadp, KyO, mapaienenumnen,

IMOCTPOECHUE CEUYECHU I

HepHCH,Z[I/IKy.HSIpHOCTI) HpSIMOfI U TIJIOCKOCTU: TCPHOCHAUKYIISIPHBIC IMPSAMBIC B
MIPOCTPAHCTBE, MPSAMbI€ MapajlIebHbIe U MEPIEHIUKYISIPHBIE K IIOCKOCTH, MPU3HAK
MEPNEHANKYJISIPHOCTH MPSIMOM M IUIOCKOCTH, T€OPEMa O MPSMOW MEPIEeHAUKYISIPHON
73 IIJIOCKOCTH. YTJIbl B MIPOCTPAHCTBE: YOI MEXKY MPSIMON U IJIOCKOCTBIO, ABYTPAHHBII
' yroJl, TUHEHHBINA Yroa ABYrpaHHOro yria. [lepneHaukymnsp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUNIOCKOCTH, PACCTOSHUE OT MPSMON J0 MIIOCKOCTH, MPOEKIHs (GUrypsl Ha
MI0CKOCTh. [lepreHuKyIsIpHOCTh TIIOCKOCTEH: MPU3HAK MEPHEHINKYISPHOCTH IBYX

mIockocTel. Teopema o TpEX NepHeHAUKYIIApax

[loHsiTHE MHOIOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOTPaHHHMKA, BBIIYKIbIE U
HEBBINYKIIBIE MHOTOIPDAaHHUKH, Da3sBEPTKa MHoOrorpaHHuka. llpmsma: n-yronbHas
npu3Ma, TPaHH W OCHOBAHWS TPHU3MBI, MpsiMas W HAKJIOHHAS TPU3MBI, OOKOBas |
II0JIHAs TIOBEPXHOCTH NpU3MbL. [lapannenenunen, npsMOyroyibHbIN Napajuieaenunes u
ero cporicrBa. IIupammpa: N-yrompHas nupaMuja, TpaHU U OCHOBAaHWE MHPaMUBI,
7.4 OOKOBast W TIOJNHAsT TIOBEPXHOCTh MUPAMUIBI, NMPABWIbHAS M yCEUEHHAs MHUPaMHUIA.
OnemMeHTbl MNpu3Mbl M nupaMmuiel. IIpaBuiibHBIE MHOTOrpaHHMKHU: TIOHSTHE
IIPaBWJIBHOTO MHOIOI'DAaHHMKA, IPAaBWIbHAs IpU3Ma M IpaBWIbHAs IHPaMHJA,
MpaBWJIbHAS TPEYroJibHAs MUpaMuja U MpaBUIbHBIA TeTpalap, KyO. [IpeacraBnenue o
IIPaBWJIBHBIX MHOTOIPAaHHUKAax: OKTa’Jp, IOAEKa’aAp u ukxocadapyrue CeueHus
IIPU3MBI ¥ TUPAMMUIBI

CummeTpust B IPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, MPSAMOMN, INIOCKOCTH.
7.5 DOneMeHThl  CUMMETPUM B  MNHpaMHUAax, [apajUiesienunenax, MpaBUIbHBIX
MHOTOrpaHHHKaX

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

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

1.7

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

00bEMaMu 1TOOOHBIX TEI

11 KJIACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

I'eomerpus

6.1

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

6.2

Konunueckast 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. Pa3BépTKa 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
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IMPOBEPSIEMBIE HA EI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3VJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI CPEJHEI'O OBILIET'O OBPA3OBAHUS

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

VYMeHHe ONepupoBaTh MOHITHUSAMH: HATYpaJbHOE YHCIO, IEJI0€ YHCIIO,
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, PAIMOHAIBHOE YHCJIO, HPPAIMOHATIBHOE 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 PA3JIMYHBIMHU MO3UIIMOHHBIMUA CHCTEMaMHU
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/ILIeCKaSI noporpeccusa, reoMETpHUICCKad
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nporpeccusi, OECKOHEYHO YOBIBAIOIIas TI'€OMETpPHUECKas IpOorpeccus;
YMEHHUE 33/1aBaTh IOCIEAOBAaTEIbHOCTH, B TOM 4YHCIE C IIOMOUIBIO
PEKYpPEHTHBIX (POPMYN; YMEHHUE ONEpUPOBATh MOHATHUAMH: KOMILIEKCHOE
YHUCIIO0, CONPSDKEHHBIE KOMILJIEKCHBIE 4YHCIA, MOJAYJIb U apryMEHT
KOMIUIEKCHOIO ~ 4Mcia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TpPUTOHOMETpUYECKas U airedOpanyeckas); YMETb
MPOU3BOANTH apU(PMeTHUYECKHe NEHCTBUS € KOMIUIEKCHBIMHM YHCIaMHU;
IPUBONUTH MPUMEPHI MCIIOIb30BaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUpOBaTh
NOHATUAMM:  MaTpuna 2x2 wu  3x3, OnpenenuTeNlb  MaTpHIIb,

reom eTpI/I‘-IGCKI/Iﬁ CMBICJI OITPCACIIUTCIIA

YMeHHue ornepupoBaTh MOHIATHSIMH: pPalUOHAIBHBIE, HpPpalOHANbHBIE,
MOKa3aTeNbHbIE, CTENEHHBIC, IOrapu(MHUUYECKHe, TPUTOHOMETPUUYECKUE
YpaBHEHUsT ¥ HEPABEHCTBA, WX CHUCTEMbI; YyMEHHE ONEPHUPOBATH
MOHATUSMU: TOXKJECTBO, TOXKIIECTBEHHOE TpeoOpa3oBaHUE, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YypaBHEHUN W HEPaBEHCTB, PaBHOCHIILHOCTb
yYpaBHEHUH, HEPABEHCTB U CHCTEM; YMEHHUE peliarb ypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IOMOIMIbIO PAa3IUYHBIX MPUEMOB; peIIaTh
ypaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C T[apaMeTpPOM; NPUMEHSTH
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 (DYHKIUH, 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 MPOU3BOAHOM, MepBooOpa3Has, ONpeaAeIEHHbIH
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 HCIONb30BaTh MPOU3BOIHYIO Ul HCCIEAOBaHMUS (DYHKIIMIA,
HaXOIUTh HAWOOJNbIIME W HAaUMEHbBIINE 3HAueHUS (YHKIMIA; CTPOUTH
rpadMKd MHOTOYIEHOB C MCIOJIb30BAHMEM alapara MaTeMaTHYecKOro
aHajaM3a; NPUMEHATHh IPOU3BOAHYIO JJIsI HAXOXKICHHUS HAWITY4dlIEero
pelieHusl B MPUKIAAHBIX, B TOM 4YHCIE COLHUATbHO-SKOHOMHUYECKUX U

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

noMoIbio tuddepeHuanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUAMU: TpapuK YHKIHH, oOpaTHas (yHKIIHS,
KOMITO3UIMS (DYHKIMHA, JuHEHHas ¢QYyHKIUSA, KBaJapaTU4Has (QyHKIuS,
pannvoHanmbHAas (DYHKIUS, CTENeHHas (QYHKIHUS, TPUTOHOMETPHUECKUE
byHKIIMA, OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIMHU, TMOKa3aTelbHas M
norapupmuueckasl (QYHKIHUW; YMEHUE CTPOUTh TpapuKH H3YyYEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHuss  rpadukoB  QyHKIUA,
MCTIONB30BaTh IpaUKH Ui U3YyUEHHs MPOIECCOB M 3aBUCHMOCTEH, MpH
pelIeHHH 3a7a4d U3 JPYTHX YYeOHBIX NPEJIMETOB M 3a1ad W3 pealbHOM
KM3HH, BBIPOKATh (OPMYJIAMH 3aBHCHUMOCTH MEXIY BEIUYNHAMH;
UCIOJIBb30BaTh CBOMCTBAa M rpaduku (QyHKIUMH Ui pelieHusl ypaBHEHMH,
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 H
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) PE3yJIbTAaTOB;, YMCHHC MOACIUPOBATH
pC€aIbHBIC CHUTyallUM Ha s3bIKC MATCMAaTHUKH, COCTaBJISATH BBIPAXKCHUA,
YpaBHCHUA, HCPABCHCTBA U UX CUCTCMEI 110 YCJIIOBUIO 3a/1a4, UCCIICA0OBATDH
MOCTPOCHHBIC MOACIN C HCITIOJIB30BAHHUEM arrapara aJII‘GGPBI,

MHTEPIPETUPOBATH MTOJTYYEHHBIA PE3yIbTaT

YMeHue onepupoBarh MOHATUSMHU: CpelHee apu(MeTHUecKoe, MeIHuaHa,
HanOoJbIlIee ¥ HAMMEHbIIICE 3HAUCHHS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOr0 Habopa; yMEHHE HU3BJIEKAaTh, MHTEPIPETUPOBATH
nH(pOopMaIuIo, MPEACTaBICHHYIO B Ta0NHIlaxX, HA AUAarpaMMax, rpadpukax,
7 OTPaKAIOIYIO CBOMCTBA PEAJIbHBIX IPOLIECCOB M SIBJICHUH; MPEACTABIATh
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 AUArpaMM pacCeuBaHUs U TUHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATHUAMM: CIYYalHBIA ONBIT M CIydailHOe

C06BITI/IG, BCPOATHOCTDH CJ'Iy‘IElfIHOl"O C06I>ITI/I${; YMCHHUC BbIYUCIIATH
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BEPOSITHOCTh C HCIHOJB30BAHWEM TIpaUUECKUX METOJO0B; HPUMEHSIThH
(bopMyNBl CIOKEHUS U YMHOXXEHHS BEpOSTHOCTEH, (OpMYNy 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  BENMYMHBI, (QYHKUIWUU paACIpENeNCHHS U  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; yYMEHUE TMPUBOAUTH IPUMEPHI MPOSBICHHUS 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 JUISI PEIICHUs 3a]ad; OICHWBATh
BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTAaBJIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH NOTYYEHHBIH Pe3ybTaT

YMeHue onepupoBaTh MOHATHSMH: TOYKA, MpsMasi, TUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3O0K, JIyY, BEIHMUMHA Yria, IUIOCKUNA Yo, ABYIpaHHBIN
yroqi, TPEXTPaHHbIN Yroj, CKpelUBaIoIuecs NpsaMble, MapalieIbHOCTh U
MEePIEHANKYISPHOCTh TPSIMBIX U IUIOCKOCTEH, YroJll MEXIy MPsSMbIMU,
Yroa MeEXAy TpsSMOM M TUIOCKOCTBIO, Yrojll MEXKIy IUIOCKOCTSIMU,
9 paccTosHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHHUE MEXIY NpPSIMBIMHU,
PAcCTOSIHUE MEX]y IJIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MPU PELICHUU
3aa4 U3y4deHHbIC (DAKTBl U TEOPEMBI IJIAHUMETPUHU; YMEHUE OIICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIEro MHpa; CTPOUTh MaTeMaTHYECKUE
MOJIEIM C TOMOIIBIO TE€OMETPUYECKUX TOHATUH M BEIUYHH, pelaTh

CBA3aHHLIC C HUMH MIPAKTHYCCKUEC 3a1a1U

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

napajijiCJibHbIE OCHM HWJIKM OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTb,
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Kacaromasicss cqeppl, IWIMHApPA, KOHYCa; YMEHHE CTPOMTb CEueHHUE
MHOTOrpaHHHMKA, M300pakaTb MHOTOIPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpaLIEHUs, UX CEYEHUs, B TOM YHCIIE C TIOMOLIBIO JIEKTPOHHBIX CPEJACTB;
YMEHHE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (DUTYp, CaMOCTOSTENbHO
bopmynupoBaTh onpeAesaeHNus U3ydyaeMbIX QUryp, BBIABUTATh TUIIOTE3bI O
CBOMCTBaX M NPU3HAKAX T'€OMETPUYECKHX (UTYp, OOOCHOBBIBATH WIIH
ONpoBepraTb MX; YMEHHE NPOBOIUTH Kiaccupukamuio Quryp 1o
pasIMYHBIM TMPU3HAKaM, BBIIOJIHATH HEOOXOAWMBIE OMOJHUTEIbHBIE

MIOCTPOEHUS

VYMeHHe omepupoBaTh IMOHATHSMH: JBIDKCHHE B  IIPOCTPAHCTBE,
napauleNbHBIA TEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, IpeoOpa3oBaHue IMON00US, TMOJO0HBIE (UTYpBI, YyMEHHE
pacrio3HaBaTh paBHbIE M IMONO0HBIE (HUTYpPHI, B TOM YHCIIE B TPHUPOJIE,
HCKYCCTBE, apXUTEKType; NCIOIh30BATh T€OMETPUUECKUE OTHOIICHHS TIPH
peUIeHUH 3ajady; HAaXOJUTh T'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YrOJ,
11 IO/, 00BbEM) MPHU PELICHUH 33734 U3 IPYTUX Y4eOHBIX MPEIMETOB U
U3 peajbHON JKW3HM;, YMEHHE BBIYUCISATH T€OMETPHUUECKHE BETUYHUHBI
(mHA, yrom, miIOMmA[b, OOBEM, IIIOMAAb ITOBEPXHOCTH), HCIONB3YS
U3y4deHHBbIC (QOPMYJIBI M METOJBI, B TOM YHCJE: IJIOMAAb MTOBEPXHOCTH
NUpPaMUJIBI, MIPU3MBI, KOHYCa, IMJIMHJIpPA, IUIOMAab chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  MapajUleNienuIieia, MHPaMUIbI, TPHU3MBI, LIIMHJPA,

KOHYcCa, I1apa; yMEHHE HaXOAUTh OTHOIIEHHE 00BbEMOB TTOI0OHBIX (hHUTYp

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

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

YMeHue BbIOMpaTh MOAXOISIINN METO JUIs pelIeH s 3a/1au; TOHUMaHHe
3HAYUMOCTH MaTEMATUKU B M3YYCHUM MPUPOIAHBIX M OOLIECTBEHHBIX
13 IIPOLIECCOB W SIBJICHWW; YMEHHUE pACIIO3HABaTh IIPOSBICHHE 3aKOHOB

MAaTCMaTUKU B UCKYCCTBC, YMCHUC IMPUBOAUTL IIPUMEPBI MATCMATUICCKUX

OTKPBITUN POCCUMCKOM U MUPOBOM MaTEMaTUYECKON HAYKU
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INEPEYEHDB 2JIEMEHTOB COILEPKAHUA, IIPOBEPAEMBIX HA EI'D

IO MATEMATUKE
Kon ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA
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 cTerneHu. JlelicTBus ¢ apupMeTHdecKUMU
' KOPHSIMU HaTypaJIbHOU CTEIIEHU
14 Crenenb c 1enbiM nmokasaresneM. CTeneHp ¢ palMoHaIbHBIM TToKa3aTeneM. CBoicTBa
' CTEIeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTAHTE€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTHuHbIe U HaTYpaJIbHBIE JIOTapU(BMbI
JeiictButenbHbie  yucna. Apudmerndyeckue onepanuu ¢ JIeHCTBUTEILHBIMU
1.7 gucnamu. [IpubnukEHHbIC BRIYUCICHUS, 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 cuCTeMbl JIMHEHHBIX ypaBHEHHA. OTpeaenTeh MaTPUIIBI
3 OyHKIMUU U TpaduKu
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31 OyHKIMs, crnocodbl 3amaHus QyHkuuu. I'padux ¢ynkuuu. B3anmuo obpaTHble
' ¢ynkuuu. YétHele 1 Heu€THbIe pyHKuMU. [lepuoanueckue GyHKIMH
OOnacte ompeneneHUs] W MHOXKECTBO 3HaueHWH QyHKimuu. Hymn QyHKImm.
3.2 [IpomMexxyTKl  3HAKONMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  ()YHKIIHH.
' 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 Tpuronomerpuueckue QyHKINH, UX CBOMCTBA U IpapUKU
3.5 [TokazarenbHas u norapupmMudeckas GyHKIUU, UX CBOMCTBA U TPaPUKH
16 Toukm paspeiBa. AcumnToTel TpadukoB (yHkiuid. CpolicTBa  (QyHKIUH,
' HENpEepbIBHBIX HA OTPE3Ke
3.7 ITocieqoBaTeNBHOCTH, CIIOCOOLI 3aJaHUS [10CIIEN0BATEIHHOCTEN
3.8 Apudmerrnueckas 1 reomeTpuueckas nporpeccur. @opmyia CI0KHBIX POLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonnast pynkuuu. [Ipon3BonHbIe 2IEMEHTAPHBIX (HYHKIUI
[IpuMmeHeHHe NPOU3BOAHOW K HCCIEIOBaHMIO (GYHKUMH Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxaeHne HauOonbIIero 1 HaMMEHBIIEro 3HaYeHus (YHKLIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuTerpan
5 MHoxecTBa U JOrHKa
5.1 MHokecTBO, olepali HaJ MHOXecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTD U cTaTuCTHKA
6.1 OmnwucarenbHas CTaTUCTUKA
6.2 BeposatHocTb
6.3 Kombunatopuka
7 I'eomeTpust
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHHKH
7.4 Tena 1 MOBEPXHOCTU BpalCHUS
7.5 Koopaunatsl 1 BEKTOpPBI
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

1. T'eometrpusi. 10 — 11 kmaccel: yuel. ajist o01ieo06pa3oBaT. OpraHu3alluii:
0a30BbIl 1 yrayosneHHslil ypoBens / JI. C. Atanacas; B. @. byrysos, C. b.

Kanomies u ap. — 9-¢ uzn. — M.: IIpoceemnienue, 2021

METOAUYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

1. T'eomerpus. COopHuk pabouux mporpamm 10-11 kiaccel; mocobue s
yuuTenen oOmieoOpa3oBaTeIbHbIX OpraHu3aluii: 0a30BbId U YTrIyOJEHHBIH
ypoBHu / .-M.: TIpocBemenue, 2020. [1o aBTopy JI.C. Atanacsia u nip.

2. T'eomerpus. Jdunaktudyeckue matepuansl. 10 xkmace / B.I'. 3uB- 10-e uzn. .-
M.: IIpocenienue, 2021.

3. I'eomerpus. Junaktnueckue matepuansl. 11 xnacce / b.I'. 3uB- 14-e usn. .-

M.: IIpocenienue, 2021.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MUHTEPHET

1. Pecypcwl Equnoit kosekinu nudpoBbix 00pa3oBaTelbHBIX PECYpPCOB

(http://school-collection.edu.ru)

2. Poccuiickas anektponnas mkosa (https://resh.edu.ru/)
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