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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpust sBisiercss OgHUM M3 0a30BBIX KypCOB Ha YPOBHE CpEIHETO
oOuiero o0pa3zoBaHusl, TaKk Kak 00€CIEeYMBAET BO3MOKHOCTh U3YUYEHHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIpPaBIEHHOCTH U MPEAMETOB T'YMAHUTAPHOIO IMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIeHHE,  (OpMHpyeMOe  MpU  U3YYEHUH
00y4arOIIMMHUCS TOHATHUIHHBIX OCHOB I'€OMETPUHU, MPHU JI0KA3ATEIBCTBE 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.

Ilenb ocBoeHust mporpamMmbl yueOHOro Kypca «['eomerpus» Ha yriyOaéHHOM
YpOBHE — pa3BUTHE HHIMBUIYAIBHBIX CIIOCOOHOCTEH OO0y4aroumxcs mpu
U3YYEHUU T'€OMETPHUH, KaK COCTABIISIONICH mpeamMeTHON obnactu «MaTtemaTuka u
uHpopMaTHKa»  depe3  oOecriedeHHe  BO3MOXKHOCTH  MPHOOpETeHUs |
UCTIOJIb30BaHUsl OoJjiee TIIyOOKMX TEOMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu@UIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPo¢heCcCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopureTHpIMH 3a7ayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
PacCIIUPSIOUIMMH U YCUITUBAIOLUMH Kypc 0a30BOr0 YpOBHS, SIBISIFOTCS:

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

(¢opMupoBaHUE MPEJCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MAaTeMaTUYECKUX MOJIESAX, MO3BOJSIOIIMX ONUCHIBATH M HM3y4aTh
pa3HbI€ SBJICHUS OKPYKAKOLIEr0 MUPA, 3HAHUE MOHATHITHOTO almapara o pa3ieiy
«CtepeoMeTpus» y4eOHOTO Kypca reOMETPHUH;

dbopMupoBaHME  YMEHHMS  BJIaJIeTh ~ OCHOBHBIMM  TOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (UTypax UM MX OCHOBHBIMU CBONCTBAMHU, 3HAaHUE TEOPEM,
dbopMyn U yMeHUE WX MPUMEHSITh, YMEHHUS JIOKa3bIBaTh TEOPEMBbl U HAXOAUTH
HECTaHAApTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

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

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

dbopMupoBaHUE yMEHHS BIaJE€Th METOAaMH J0Ka3aTeNIbCTB M aJTOPUTMOB
pelIeHusl, YMEHHUSI UX MPUMEHSATh, MPOBOAMTH JOKAa3aTElIbHBIE PACCYXKIACHHUS B
XO/JI€ PEILICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIEpKaHUEM,
dopMupoBaHUE TPEACTABICHUS O HEOOXOJMMOCTH  JIOKa3aTelbCTB  IpH

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




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

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

dbopmupoBanue (HyHKIHMOHAIBLHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHSI PACIO3HABaTh IMPOSIBICHUS TE€OMETPUYECKUX TOHATUM, OOBEKTOB W
3aKOHOMEPHOCTE B pealbHBIX >KM3HEHHBIX CUTYallMsIX W MPU U3YUECHUU JIPYTUX
yu4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS PEATbHBIX CHUTYallUid, HMCCJIEIOBAHUS MOCTPOCHHBIX MOJECIIEH,
UHTEPIPETALMU MTOJIYYEHHBIX 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, «JIBMKEHUSI 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
dbopMuUpoBaHUE  JIOTMUECKMX YMEHMH  paclpeiensercs He TOJbKO 10
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 rofaMm oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHoi padboueit
IpOrpaMMBbl, pPacTpeAeNEHHBIM O ToJaM OOYyYeHHS, CTPYKTypUPOBAHO TaKUM
o0pa3oM, 4yToObI KO BCEM OCHOBHBIM, TPUHIIUIIMATIBHBIM BOIIPOCAM O00y4aronIrecs
oOpaliajiucb  HEOJHOKPATHO. ODTO MO3BOJISIET  OPraHU30BaTh  OBJAJCHHE
Te€OMETPUYECKUMHU TMOHATUAMHU U HaBBIKAMU MOCIIEA0BATENIBHO U MOCTYMATEIBHO, C
cOOJII0/IEHNEM MPUHLMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX MPEJCTABICHUN 00YyYaIOIIUXCs, PACIIUPAS U YrayOmsis
e€, o0pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

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

co3mate ycnmoBus ans  auddepeHunanuu  o0ydeHHUs, TOCTPOCHUs
WHAVBUAYaTbHBIX O0pa30BaTEbHBIX MporpamMM, OOECIeUuTh yriyon€HHOEe
U3Y4YECHHE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro npeaMera «MaTtemaTukay;

HNOJrOTOBUTh OOYYAIOIIUXCS K MPOAODKEHUIO H3YYEHHUS MaTEeMaTHKU C
yuétoM BbIOOpa Oynymied npodeccun, obecrieynBasi MPEEMCTBEHHOCTb MEXKIY
oO1uM 1 podecCuoHaTBLHBIM 00pa30BaHUEM.

Ha wusyuyenue yuebHoro kypca «l'eomerpus» Ha yriayOiaEHHOM YpOBHE
orBogutcs 204 vaca: B 10 kmacce — 102 gaca (3 yaca B Hegento), B 11 kimacce — 102
yaca (3 Jaca B HEJIeJN).
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COJEPKAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpud. Touka, mOpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosioxkeHHe MpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajuielibHble W CKpelluBaromuecss mnpsmbie. [Ipu3Haku CKpemMBarOIUXCs
npsMbIX. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlieIbHbIE
IpsIMBIE B IPOCTPAHCTBE, MAPAJUIENbHOCTh TPEX NPSIMBIX, MAPAIIIETBHOCTD MPSAMOU
u 1ockoctu. [lapamnensHoe W UEHTpabHOE MPOECKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbBIE CBOICTBa MapajyIeIbHOrO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapajiesbHOW MPOEKUUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJl
MEXIy NpSAMBIMHA B IpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: MapaJlieIbHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAaHCTBEHHbIE (QUIrypbl Ha IJIOCKOCTH: TETpajap, MapajulelenuIe],
MTOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MEPNEHAUKYISIPHOCTH IPSAMOM M IUIOCKOCTH, TEOpEMa O NPSAMOM
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
IJI0CKOCTEN. Teopema o TpEX MepHeHIuKyJIIsIpax.

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 yruia. TeopeMbl KOCMHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKHu

Buapl MHOrorpaHHMkOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: Nn-yronbHas
npu3Ma, IpsMasi ¥ HaKJIOHHAs TIPU3MbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTh MPU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIM — MHapajulesIeNUNe]] W  €ro  CBOWCTBA.
Kparuaiimne mnyTd Ha TOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamuma: n-yrombHas mnupamuia,
npaBuibHas W yceu€HHass mnupamuabl. CpoiicTBa pédbep M OOKOBBIX TpaHeil
IIPaBWIbHOW nUpaMubl. lIpaBriibHbIE MHOTOTpaHHUKU: NPABUJIbHAS NpPU3Ma U
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IIpaBUJIbHAS IIMpPaMUJA, IPaBWIbHASA TPEYroJibHAs IMpaMHUIAa W IPABUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue O NpaBWIBHBIX MHOTOIPAHHUKAX: OKTadJp,
JNOACKAdIp U UKOCABIP.

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

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUSi B IIPaBUJIBHOM MHOTOIPDAHHHUKE: CHUMMETPUS
napajuielIenunea, CUMMETPUs IPaBUIBHBIX IPU3M, CHUMMETPUS IMPABUIBHOU
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. JIEHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHUE BEKTOpA Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOMCTBA YMHOYKEHHSI BEKTOpPA HA YHCIIO.
[TonsaTue xoMIUTaHapHblE BEKTOpHI. [IpU3HAK KOMIUIAHApDHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. TeopemMa O pPas3loKEHUU BEKTOpA IO TPEM
HEKOMIUIAHapHbIM  BekTopaM. [IpsAmoyrosbHas  cucremMa  KOOpAWHAT B
npoctpancTBe. KoopanHatel Bektopa. CBsi3b MEXAY KOOPAMHATAMHM BEKTOpA M
KOOpAMHATAMU TOYEK. YTON Mexay BekTopamu. CKalnspHOE NPOU3BEICHHE
BEKTOPOB.

11 KVIACC

TeJia BpaleHust

[TonATHs: UWIMHAPUYECKAs MOBEPXHOCTb, KOHHYECKash IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, 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 ¢
wiockocThio. Kacanme mapa u cdepsl miockocTeio. [loHSATHE MHOTOTrpaHHHKA,
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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 mpocTtpancTBe. 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. Buapl JBWXEHUN: MapauledbHbIA TMEPEeHOC,
LEHTpaJIbHAasl CUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Diinepa.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTD TPAXKTAHCKOMW MO3UIIMKM 00YUaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOIIecTBa,  IPEJACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
Iporeayp TpakJaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI M JPYroe), 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 MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE AYXOBHBIX LEHHOCTEH pOCCUICKOr0 Hapoaa, CpOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJICHMS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUNW HAyKu U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOrO OYIYIIETO;

4) 3cTeTHYeCcKOe 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(hOPMHPOBAHHOCTh yYMEHHS TPUMEHSITh MaTeMaTUYeCKWe 3HAHUS B
WHTEPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOC THTaHHE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH U
OTJIbIXa, PETYIsIpHAs hU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHITUSAX CIIOPTUBHO-03JJ0POBUTEIBHOMN €SI TENbHOCTHIO;

6) TpynoBOe BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymerd mpodeccun U peann3oBBIBATH COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U
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caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUH MTPAKTUYECKUX 3a]1a4 MATEMaTHIECKON HAMPaBICEHHOCTH;

7) 3K0JI0THYeCKO€e BOCITUTAHME:

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

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOINECTBEHHOW  NPAKTUKH, ITOHUMaHHUC
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUIU3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MU,
TOTOBHOCTh OCYIIECTBJISATh TPOEKTHYIO M HCCIIEI0BATEIbCKYIO JACSATEIbHOCTD
WHIVBUAYAJIHHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

ba3oBble jjornyeckue aeiicTBuA:

BBISIBJISITh U XaPAaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU MATEMaTHYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUH  MEXJy MOHATUSAMH, (DOpMyIUpPOBaAThH
OTpe/IeSICHHs] TIOHSITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUu(pUKAIIY,
OCHOBAaHMSI 17151 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUU TPOBOJIUMOIO aHAIN3a;

BOCIIPHHUMATh,  (OPMYJIUPOBaTh W  TPEOOpPa3OBBHIBATH  CYKIICHUS:
YTBEPAUTEIbHbBIE U OTPUIIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

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

JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUeHUH 10 aHAJIOTHH;

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

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

ba3oBble uccienoBarelbCcKue AeHCTBUA:
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UCIIOJIb30BaTh BOIPOCHl KaK KCCIIEIOBATEIHCKUM HHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

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

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

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

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTH MH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4uH;

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;

OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENTHHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

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

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

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IIPOEKTa, CaMOCTOSATEIBLHO BBIOMPATh (hOpMAT BBICTYIUICHHS C YYETOM 3ajad
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHUBepcaJbHbIE YueOHbIE 1elCTBUSA
Camoopranuszanus:
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COCTaBJIATh IJIaH, aITOPUTM pEIICHUs 3aJlauM, BEIOUpaTh CIOCOO pelieHus ¢
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BapUaHThI PEIICHUN ¢ Y4ETOM HOBOM MH(pOpMauu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVICKT:

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

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

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

CoBMecTHas 1€ATEIbHOCTD:

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

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

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

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

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

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

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

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
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e CBOOOJIHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOTPAaHHHMKOB (TIpH3Ma,
nUpaMua, IPsIMOYTOJIbHBIN Tapajuiesenune, Kyo);

e KJIAaCCH(PUIUPOBATH  MHOTOTPAHHHWKH, BBIOMpas  OCHOBAaHMS  JIs
KJ1accupuKaIum;

e CBOOOJIHO  OMNEPUPOBATH TOHATHSIMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

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

e CTPOUTH CEYECHHUSI MHOTOIPAHHUKOB PAa3JIUYHBIMU METOINAMH, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTYp:
BUJ] CBEPXY, COOKY, CHU3Y;

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

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

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

e BBITNIOJIHATH JACHCTBUS HaJl BEKTOPAMH;

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

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CpPEACTBA U  JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1ay;

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

e TMPUMEHATH TMOJYYEHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATH W
aHaJIM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh U3YYEHHBIE MOHATHUS B
mpolecce TMOMCKAa PELIeHUS MaTeMaTH4eckd  CcopMyIMpOBaHHOU
npoOJieMbl, MOJEIUPOBATH PEAJIbHbIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUU,
HCCIIEIOBAaTh MOCTPOCHHBIE MOJIENM C MCIOJIB30BAHUEM T€OMETPUUYECKUX
MOHSATUN M TEopeM, ammapara aareOpbl, periarh MPaKTUYECKHUE 3a/1aqd,
CBSI3aHHBIE C HAXO0XKJIECHUEM I€OMETPUUYECKUX BEJIMYUH;

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

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

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

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

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

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

BBIYHCIISATh COOTHOILLIEHUS MEXY TUIOLAAsIMU MOBEPXHOCTEW U 00bEMaMuU
I10JTIOOHBIX TEJI;

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

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

CBOOOJHO ONIEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIINIOJIHATH OINEpalii HaJl BEKTOPaMU;

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

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

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

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

MIPUMEHSATh MPOTPAMMHBIE CPEJACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKUX 3a/1aY;

MPUMEHATh  IOJIYYCHHbICE  3HAaHUA HA  MNPAKTUKE:  CPAaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATH PEAJbHBIE CUTYAllMU, IPUMEHSITh U3yUYECHHbIC
IOHATHS, TEOPEMBI, CBOMCTBA B MPOLECCE IIOWCKA  PEIICHUS
MaTeMaTH4eCKu  CPOpMYIUPOBAHHONW  MPOOJEeMBbl,  MOJICIHPOBATH
pealIbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPUM, HUCCIIEIOBATh MOCTPOCHHBIC
MOJIEJIM C MCIIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
ammapara anreOpbl, peniaTh MPaKTHYECKUE 3a/auyd, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUYECKUX BEJINYNH;

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

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
n/n NMporpamMmsblI Bcero Kontpoanueie | Mpakruteckue o0pa3oBaTtejibHbIE
padoThI pecypesI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anmMHoe pacrionoxeHue npsMbIxX B 6 1
IPOCTPAHCTBE
3 [TapannensHOCTh NPSAMBIX U IUNIOCKOCTEN B 3
IIPOCTPAHCTBE
4 [TeprieHANKYIAPHOCTD MPSIMBIX U o5
IIJIOCKOCTEH B IIPOCTPAHCTBE
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
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM undpoBbIe
Ne i/ P Konrpoasnsie | IlpakTnyeckue (1upp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHue, 06001IEHIE U 15 1
cUCTEeMaTH3aIns 3HaHUN
3 O0BEM MHOTOTpaHHUKA 17
4 Tema BpameHus 24
5 [Tmomam moBEPXHOCTH U 00BEMBI 9 1
KPYTJIBIX TeJT
6 JIBmxeHust 5 1
7 [ToBTOpEHME, o6o6meH%e u 17 9
CUCTEMAaTH3aIHs 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaunuecTBO 9acoB

Bcero

Koutp
0JIbH
ple
padot
bl

Ipakr DJIeKTPOHHBIE
JlaTa

HYeCKH uudposbIe
usyue

e o0pa3oBaTesibHbIE
HUS

padot pecypchl
bl

OcHoBHbIE MpaBujIa U300pPAKEHUSI HA PUCYHKE
IUIOCKOCTH, NapaJIIEIbHBIX MPSIMBIX (OTPE3KOB),
CepeuHBI OTpE3Ka

[ToHATHS cCTEpEOMETPHUM: TOUKA, TTPsIMast, INIOCKOCTb,
npoctpaHcTBO. OCHOBHBIE TTpaBuiIa H300paKEHUS Ha
PUCYHKE MIOCKOCTH, MapAJIIIEIbHBIX IPSIMbIX (OTPE3KOB),
CEpEeIHHbI OTpE3Ka

[TonsiTus: mepecekaronrecs mIOCKOCTH,
nepeceKaroImecs npsaMasi U mioCKOCTh;
MOJIYTIPOCTPAHCTBO

[TonsiTus: mepecexaromuecs mioCKOCTH,
nepeceKaroImecs npsamas 1 miocKOCTh;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHuKH, U300paKeHNe MPOCTEUIINX
MPOCTPAHCTBEHHBIX (QUTYP, HECYIIECTBYIOIIUX O0OBEKTOB

MHoOTOrpaHHUKHU, U300payKEHUE MTPOCTEUIITNX

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




MPOCTPAHCTBEHHBIX (QUTYP, HECYIIECTBYIOIIUX O0OBEKTOB

AXCHUOMBI CTCPCOMCTPHUHU U IICPBBIC CICACTBHA U3 HUX

AKCHOMBI CTCPCOMCTPHUMN U IICPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBbIE CAEACTBUS U3 HUX.
CnocoObI 3a/1aHus IPSIMBIX U MJIOCKOCTEH B
npoctpaHcTBe. O003HAUECHHS NPSAMBIX U INIOCKOCTEN

10

N3obpaxkeHne ceueHui mupaMu/ibl, Kyoa U IPU3MBI,
KOTOpBIE MPOXOJAT uepe3 ux péopa. M3zobpaxkenue
MePECCUCHUS TTOJTYYEHHBIX TIIOCKOCTEN. PackpamuBanue
MOCTPOCHHBIX CEUYECHUI pa3HbIMU IIBETAMU

11

N3o00paxkenue ceueHuid mupamMupbl, Kyoa v MpU3Mbl,
KOTOpBIE MPOXOJAT uepe3 ux péopa. M3zobpaxenue
nepeceveHust MOJyYeHHBIX MI0cKoCcTel. PackpammBanue
MOCTPOCHHBIX CEUYECHUI pa3HbIMU LIBETAMU

12

N3o00pakenue ceueHuid mupamMubl, Kyoa v MpU3Mbl,
KOTOpBIE MPOXOAT uepe3 ux péopa. M3zobpaxxenue
NepeceyeHusl MOJy4eHHBIX IUTOCKOCTel. PackpamBanue
IIOCTPOEHHBIX CEYEHUH pa3HbIMH LIBETAMU

13

N300pakenne ceueHui nupamMubl, Kyoa v Mpu3Mbl,
KOTOpBIE MPOXOJAT uepe3 ux peopa. M3zobpaxenue
IIEPECEUCHHUS MIOJYyUEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUH pa3HbIMH LIBETAMU

14

Meton ciefoB Ui IOCTPOCHUS CEYEHUIM

15

Metona cienoB st nocTpoeHus ceueHuii. CBolcTBa
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NIEPECEUEHNUN NPSMBIX U INTOCKOCTEN

16

Metona cienoB it nocTpoeHus ceueHuii. CBolcTBa
IIEPECEUEHUN MPSIMBIX U TNIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamuie, Kyoe mo Tpém
ToukaM Ha pé6opax. Co3aaHNue BBIHOCHBIX YEPTEXKEN U
3aIUCh 1IAaroB IIOCTPOCHUS

18

[locTpoenue ceyenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3/laHue BRIHOCHBIX YEPTEKEH U
3aMKCh IIaroB OCTPOCHUS

19

[TocTpoeHue ceueHuii B mupamMue, Kyoe o Tpém
ToukaMm Ha péopax. Co3maHne BHIHOCHBIX YePTEKEH 1
3alMCh IIAaroB MOCTPOEHHUS

20

[TocTpoenue ceyenuii B nupamuie, Kyoe mo Tpém
Toukam Ha pé6pax. Co3iaHre BHIHOCHBIX YepTEXKEN U
3aIUCh 11aroB MOCTPOCHHUS

21

[ToBTOpenue mnanumerpun: Teopema o
IPOIOPIMOHANIBHBIX O0Tpe3kax. [lomobue TpeyronbHUKOB

22

[ToBTOopenue mmanumerpun: Teopema Menenasi. PacueTst
B CEUCHMSIX Ha BEIHOCHBIX uepTexkax. Mcropus pazButus
MJIAHUMETPUU U CTEPEOMETPUU

23

KonTtponbsHas pabota " AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

B3auMHoOe pacniosioxxenue npsiMbIX B IPOCTPAHCTBE.
CkpemuBaronuecs npsamsie. [Ipusnaku
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CKPEIIMBAOIINXCS MPSIMBIX. [lapannensHbie mpsMbie B
IPOCTPaHCTBE

25

Teopema 0 CyIIeCTBOBaHUU U €IMHCTBEHHOCTH IPSMOU
NapajyIeIbHON JAHHOU MPSIMOM, IMTPOXOISIIEN YEPE3
TOYKY IPOCTPAHCTBA U HE JIeKAIIeH HAa JAHHON IPSIMOM.
JleMMa 0 mepecedyeHnH napajIeIbHbBIX IPSIMBIX
IJIOCKOCTBIO

26

[TapaiutennbHOCTB Tpex NpsAMBIX. Teopema o TpEX
MapajyIeIbHBIX MPAMBIX. TeopeMa 0 CKpemuBarOmMnXCs
PSIMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA
napajjieIbHOTO MpoeKTupoBanusi. M300pakeHne pa3HbIx
buryp B napayieabHOM MPOESKIIUN

28

[lenTpanbHast mpoeKIys. YT0J C COHANPaBICHHBIMU
CTOpOHaMH. YTOJI MEXKy MPSIMbIMU

29

3aJlauM Ha JOKa3aTeJIbCTBO U UCCIIEIOBAaHUE, CBA3aHHbBIC
C PaCHOJIOKEHUEM IPSIMBIX B IPOCTPAHCTBE

30

[ToHsTHA: TapasIeabHOCTh MIPSMOU U IIJIOCKOCTH B
npoctpaHcTse. [Ipu3Hak nmapauiesbHOCTH NPAMOMN U
1ockocTy. CBOMCTBA MapajieIbHOCTH IPSIMOM U
IIJIOCKOCTH

31

['eomeTpuueckue 3a1a4n Ha BEIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C MAPaJIEIbHOCTHIO
MPSIMBIX U TJIOCKOCTEW B MMPOCTPAHCTBE
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32

[TocTpoenue ceuennst, NPOXOAAIIETO YePE3 JaHHYIO
IIPSMYIO Ha YEepPTEKE U NAapaICIbHOIO APYTrOU MPSIMOM.
Pacuér oTHOIIEHUI

33

[TapannenbHas npoekius, IPUMEHEHUE JJI IOCTPOCHUS
ceueHuil kyOa u napasmienenumnena. Croiictsa
napajuiesienuneaa u mpu3Mbl

34

[TapamutensHblie mmockocTy. [Ipru3Haky nmapauieIbHOCTH
JIBYX IJIOCKOCTEU

35

Teopema o mapaIeTIbHOCTH U €TMHCTBEHHOCTH
MJIOCKOCTH, ITPOXOSAIIEH Yepe3 TOUKY, He
MPUHAJICKAIIYIO JAHHOM TUIOCKOCTH M CJICACTBUS U3
HEE

36

CBolicTBa MapaieNnbHbIX INIOCKOCTEN: O
napajiyieIbHOCTH MPSIMBIX NepeceYeHUs IpU
NEPECEUEHUH JIBYX MapajlieIbHbIX MIOCKOCTEN TPEThen

37

CBoiicTBa mapajiedbHBIX TIOCKOCTEH: 00 OTpe3Kax
napajyieIbHbIX TPSIMBIX, 3aKIIOUEHHBIX MEXITY
napajijieIbHbIMU INIOCKOCTSIMU; O TIEPECEUEHUHN TIPSIMOM
C IByMsI MapajuieIbHbIMU MIIOCKOCTSIMU

38

[ToBTOpenue: Teopema [ludaropa Ha IockocTr

39

[ToBTOpEHUE: TPUTOHOMETPHUS MPSIMOYTOJIBHOTO
TPEeYyroJibHUKA

40

CpoiicTBa Ky0a 1 IpsIMOYTOJILHOTO Mapajuiesenuneaa

41

Brruucienue niauH OTpe3KoB B KyOe U MPSMOYTOJIbHOM
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napaJuiCJICIuIIc e

[leprieHAUKYISIPHOCTD MPSIMOU U TWIOCKOCTH. [Ipu3Hak

. NIEPIIEHIMKYJIIPHOCTH IIPSIMOU U INIOCKOCTH

43 [leprieHAUKYJISIPHOCTD NMPSAMOM U IIOCKOCTU. [Ipu3Hak
NIEPIECHIUKYIIIPHOCTH IIPSAMOU U INIOCKOCTH
Teopema 0 CylIeCTBOBAHUY Y €AUHCTBEHHOCTH IIPSMOM,

44 IPOXOIAIIEN YEPE3 TOUKY MPOCTPAHCTBA U
NEPIEHINKYJISPHOMN K INIOCKOCTH

4 [ImockocTy 1 NEepNEeHIUKYISIPHBIE UM IPSIMBIE B

° MHOT'OTPaHHUKAX

46 [ImockocTy U NEepIEeHIUKYIISIPHBIE UM MPSIMBIC B
MHOI'OTPaHHUKAX

47 [Iepniennukyisip u HaknoHHas. [loctpoenune
NEPIEHIMKYJISIPa U3 TOYKHU Ha IPSIMYIO

18 [Iepnenaukyisip u HaknoHHas. [loctpoenue
NEPIEHIMKYJIIpA U3 TOYKHU Ha IPSIMYIO

49 Teopema o Tpéx nepneHAUKyIsIpax (mpsimasi ¥ oOpaTHas)

50 Teopema o Tpéx nmeprneHaUKyIApax (mpsimasi 1 oOpaTHas)

51 Yroa Mex 1y CKpeIUBaOIIUMUCS TPAMBIMU

- [Tonck nepneHauKyIApHBIX NPSIMBIX ¢ IIOMOLIBIO
NEPIEHINKYJISPHBIX IUIOCKOCTEN

53 OpToronanbHOE MPOEKTUPOBAHHE

” [TocTpoenue ceuennii Kyda, MpuU3Mbl, MPABUIbHON

MAPaMHU/JIbI C TOMOIIBIO OPTOrOHAIBHOM TPOEKIIUH
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[TocTpoenue ceuenuit Kyoa, MpU3Mbl, IPABUIHLHOM

> MMPaMHU/JIbI C TOMOIIBI0 OPTOrOHAIBHOM TPOEKIIUH

- CumMmMeTpus B IPOCTPAHCTBE OTHOCUTENIBHO MIIOCKOCTH.
[IimockocTn cuMMeTpHil B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOM U NIIIOCKOCTH
KaK CJIEACTBUE CUMMETPUHU

£g [IpaBriibHBIE MHOTOTpaHHUKH. Pacuér paccTtosiHui OT
TOYKH J0 ITUIOCKOCTH

- [IpaBunbHbIE MHOTOTpaHHUKU. Pacyér pacctoaHui ot
TOYKH J0 INIOCKOCTH

50 CnocoObl OIMyCTUTh NEPIEHAUKYIIAPHI: CUMMETPHS,
CIBUT TOUYKH IO NapalIeIbHOW MPSIMOii

N CnBur no HemapasuleIbHOM IPSIMOM, U3MEHEHUE
paCCTOAHUN

6 KontponbsHas padota "B3anmHoe pacroyioxeHue
MPSMBIX U TUIOCKOCTEM B MpOCTpaHCTBE"
[ToBTOpEHUME: YroJl MEXK 1y IPSIMBIMU Ha INTIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCHUHYCOB

54 [ToBTOpEHME: YrOJI MEXKAY CKPEIIUBAIOIINMUCS
MPSIMBIMU B IIPOCTPAHCTBE

65 ['eomeTprueckre METOIbI BBIYMCICHUS YIIA MEXKTY
NPSIMBIMUA B MHOTOT'paHHUKAX

66 JByrpannbiii yron. CBONCTBO JIUHEHHBIX YIJIOB
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JBYTPAHHOTO yrja

[TepnenaukynspHbie MI0CKOCTH. CBONCTBA B3aMMHO

7 MEPIIEHANKYJISPHBIX INIOCKOCTEN
[Ipr3HaK NepneHAUuKYJISIPHOCTH IIIIOCKOCTEN; TEOpEMA O

68 IIPSIMOU IIEpECEeUEHUs IBYX IIOCKOCTEN
MEPIIEHAUKYIISPHBIX TPETHEH IIIIOCKOCTH

69 [IpssiMoyronibHBIN Napaieaenunesn; Kyo; nu3sMepeHus,
CBOMCTBA NPSIMOYTOJIBHOTO apajuliesienuneaa

- Teopema 0 1uaroHanu NpPSMOYTrOJIBHOIO
napajuieJeune/1a u CJIeICTBUE U3 HEE

21 CrepeoMeTpruyecKue 1 MPUKIIAJIHbIC 3a7a4H, CBA3aHHbIE
CO B3aMMHBIM PACIIOJI0KEHUEM MIPAMBIX U IJIIOCKOCTH
[ToBTOpEHME: CKpemmBarOIMECs MPSMBbIE,

72 napajiyieIbHbIE IOCKOCTH B CTAHIAPTHBIX
MHOTOTPpaHHUKAX
[Tapa napannenpHbBIX IIOCKOCTEN HA CKPEIIUBAOIIUXCS

73 MPSMBIX, PaCCTOSIHUE MEXAY CKPCIIUBAIOIINMHUCS
MPSMBIMU B POCTBIX CUTYAIUAX

24 PaccrosiHue OT TOYKH 10 IITIOCKOCTH, PACCTOSIHUAE OT
IIPSIMOM 10 TUIOCKOCTH

25 Brruuciienue paccTosTHUN MEXIY CKPELIUBAKOIIMMUCS
MPSMBIMU C IOMOILBIO MEPIEHIUKYIISIPHON TJIOCKOCTH

. TpéxrpaHHbIl yroJl, HEPABEHCTBA JIJIsl TPEXTPAHHBIX

yrnoB. Teopema Iludaropa, Teopembl KOCUHYCOB U
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CHUHYCOB JUIsl TPEXTPAHHOTIO yIula

DJIeMEeHTBI CPePUICCKON TCOMETPHH: T€0Ie3NUSCKUE

77 1
JIMHUU Ha 3emJie

78 KonTponbsHas padota "Yriabl u paccTOSHUS" 1

- CucrtemaTtuzanus 3HaHUu "MHOTOTpaHHUK U €ro L
3eMEHTHI"

80 [Mupamupa. Buasl nupamua. [IpaBunbHas nupamuia 1

81 [Ipu3ma. IIpsamas u HaknoHHas npusMel. lIpaBunpHas 1
npu3Ma

8 [Ipssmont mapasienenunen, MpsMOyroJIbHbINA L
napaysienenunea, Kyo

83 Brinmykiible MHOrorpanHuku. Teopema Ditnepa 1

Y Brinykiible MHOTOrpaHHuKU. TeopeMa Ditnepa. L
[IpaBunbHbBIE U TONYNIPABUIIBHBIE MHOTOTPAHHUKHU

85 Kontponsnas padota "MHororpanHuku" 1

86 [TonsiTie BEKTOpa HA MIIOCKOCTH U B MPOCTPAHCTBE 1

87 CyMMa BEKTOpOB 1

88 Pa3znocTh BEKTOpPOB 1

89 [IpaBuno napannenenunena 1

90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1

o1 Pasnoxxenue Bekropa mo 6azucy Tpéx BEKTOPOB, HE L
JIeXKAIIKNX B OJTHOW TJIOCKOCTH

92 CxansgpHoe Tpou3BEeCHUE 1
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93 Brruncnenue yria Mexay BEKTOpaMH B POCTPAHCTBE 1
94 [Ipocreiimmue 3agaum ¢ BEKTOpaMu 1
95 [IpocTeimme 3axaun ¢ BEKTOpaMu 1
96 [Ipocreiimmue 3agaum ¢ BEKTOpaMu 1
97 [Ipocreiimue 3anaun ¢ BEKTOpaMu 1
98 O06001IeHNe U cUCTeMaTH3alvs 3HAHUH 1
99 O000111eH1E U cUCTEMAaTU3AlU 3HAHUI 1
100 | HroroBas KOHTpOJLHAs paboTa 1 1
101 Hroropas koHTpobHAs paboTa 1 1
102 O0001IeHNE U CUCTEMATU3ALMS 3HAHUA 1
OBLIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 6 0
11 KITACC
KoimuecTBo yacoB
Kout ﬁlaT DJIeKTPOHHbIE
Ne Tema ypoka poJib IIpakTn iy uudpoBbie
n/n Bcero HbIE yeckue enn o0pa3oBaTte/bHbIE
pador | padoThbI a pecypcbl
bl
1 [ToBTOpenue Temsl "KoopanHaTel BEKTOpPA HA INIOCKOCTH 1
Y B IPOCTPAHCTBE"
5 [ToBTOpenue Temsl "CkanasipHOe TPOU3BEICHUE L

BEKTOpPOB"
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[ToBTOpeHue TeMsl "'BbIUnCIEHHE yIIa MEXIY

3 BEKTOPAaMH B ITPOCTPAHCTBE"

4 [ToBTOpenue Temsl "YpaBHEHUE TIPSIMOM, TPOXOIALIEN
yepes ABe TOUKH"

, YpaBHEHUE IIIOCKOCTH, HOPMaJlb, YPABHEHUE TIIOCKOCTH
B OTpe3Kax

6 YpaBHEHHE TIIOCKOCTH, HOPMaJlb, YPABHEHUE MIIOCKOCTH
B OTpE3KaxX

7 BekTtopHoe npousBencHue

8 JInHelHbIe HEPABEHCTBA, INHEWHOE MPOTPAMMUPOBAHUE

9 JIuHeHbIE HEPABEHCTBA, JTUHENHOE MPOrPaMMHUPOBAHUE

10 AHQJIUTUYECKHAE METObI pacyéTa yriia MeX1y MpSIMbIMU
B MHOTOI'paHHUKAX

1 AHaIMTHYECKNE METO/IbI pAcU€Ta yIila MEXIY
IJIOCKOCTSIMA B MHOT'OTPAHHUKAX

1 dopmyiia pacCTOSHUSA OT TOUKH JI0 ITNIOCKOCTH B
KOOpAMHATAX

13 HaxoxneHue pacCTOSHUNA OT TOYKHU A0 MIIOCKOCTH B
KyOe

14 Haxoxnenue pacctossHul OT TOYKH A0 IIOCKOCTH B
IIPaBUJIBHOW NMUPAMUC

15 KonTtponbsHas pabora "AHanutuyeckasi reomeTpus"”

16 CedeHurs MHOTOTPAHHUKOB: CTaHJAPTHBIC

MHOI'OTpaHHUKH
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17 CeueHus MHOT'OI'PAaHHHUKOB: METOJ, CIICA0B

18 CedeHust MHOTOTPAaHHUKOB: CTaHJAPTHBIE MNIOCKOCTH,
nepecedyeHus MPSMbIX U MIOCKOCTEH

19 [TapannenbHbie TPSAMBIE U TUIOCKOCTH: TTApasjieIbHbIC
CEUYCHHUS

20 [TapannensHbIe TPSAMBIE U TUIOCKOCTH: PACUYET
OTHOIIICHUU

’1 [TapannenbHbIe PAMBIE U TIIIOCKOCTH: YTJIbI MEXKTY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU
[leprieHIMKYIIpHBIE MPSIMbIC U INIOCKOCTH:

22 CTaHJAPTHBIE NAPHI NEPIEHANKYISIPHBIX NIOCKOCTEN U
MPSMbBIX, CAMMETPUM MHOTOTPAHHUKOB

’3 [TepriennuKysipHbIE MPSIMBIE U MJIOCKOCTH: TEOPEMA O
TpeX MeprneHANKYIsIpax

Y [TepnieH UK YJISIpHBIE TIPSAMBIE U TIJIOCKOCTH: BBIUUCIICHUS
JUTUH B MHOTOTpaHHUKaX

o [ToBTOpEHUE: MIIONIAA MHOTOYTOJILHUKOB, (POPMYIIBI
JUTS TUTOIAJIeH, COOOpaXKeHHs o 100us

2% [ToBTOpEHUE: MIIOIIAIM MHOTOYTOJIbHUKOB, (DOPMYJIBI
JUTSL TUTOIIAJIeH, COOOpaKeHUs TOA00uUs

97 [ToBTOpEHUE: MIIOIAIN MHOTOYTOJILHUKOB, (POPMYJIBI
JUTS TUTOINAJIeH, COOOpaXKeHHS 110 100us

- [Tnomaau ceueHnit MHOTOTPaHHUKOB: TIIOIIAAH

HOBGpXHOCTCﬁ, pa3pe3aHud Ha 4aCTH, COO6pa}K€HI/I$I
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mo100us

[Lnomany cedeHnii MHOTOTPAHHUKOB: TUIOMIAA

29 MOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPaKEHUS
no1o0us

30 Kontponwhas padota "IloBTOpeHME: MHOTOTpAaHHUKU,
CEUYEHHUsI MHOTOIPAHHUKOB"

31 006bEM Tena. O0beM IPSMOYTOJIBLHOTO Mapaliieenueia

3 3anauu 00 ynBoeHHH Ky0a, 0 KBajparype Kyoa; o
TPUCEKIUU yTia

23 CrepeoMeTpruyecKkue 3a/1auu, CBsI3aHHbIE C 00BEMOM
IPsIMOYTOJILHOTO Napajlieenuneaa

Y [Ipuknannble 3aga4u, CBI3aHHBIE C BEIYUCICHUEM
00bEMa NPSIMOYTOJILHOTO Tapasuiesienune1a

35 O0BbEM MpAMON TTPU3MBI

36 CrepeoMeTpruyecKue 3a/1a4u, CBSI3aHHBIE C BEIYUCICHUEM
00BEMOB IIPSIMOI TPU3MBI

a7 [IpukiagHpIe 3a0a9M, CBA3aHHBIE C 00BEMOM MPSIMOi
PU3MBI

38 Boruucnenne 00bEMOB TeJ C MOMOIIBIO ONPEACTEHHOTO
uHTerpanga. O0bEM HAKIIOHHOM MPU3MBI

29 Briuncnenrie 00bEMOB T€J C TOMOIIIBIO OMPEIEAEHHOTO
uHTerpana. O0bEM nupamMu sl

40 dopmyna 06bEMa upamuisl. OTHOIIEHHE 00HEMOB

nUpamMujl ¢ OOIIKUM YTIIOM

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




®opmyina 00bEMa nupamuipl. OTHOIIEHHE 00BEMOB

H npaMu/i ¢ OOIIUM YTJIOM

" CrepeoMeTpruuecKue 3aa9M, CBsI3aHHbIE C 00bEMaMu
HaKJIOHHOM MPU3MBbI

13 CrepeomeTpruyeckue 3a7auu, CBI3aHHbIE C 00bEMaMu
IAPaAMU/IbI

4 [Ipuknagnsie 3anauun o Teme "OO0bEMBI TEN", CBSI3aHHBIE
¢ 00BEMOM HAKIIOHHON IPU3MBI

45 [Tpukmanneie 3agaun mo Teme "OOBEMBI Ten", CBI3aHHbBIC
¢ 00bEMOM MUPAMUIBI

46 [Tpumenenue 06bEMOB. Beruuciaenue paccTosHUsI 10
IJIOCKOCTH

47 Kontponbshas padora "O0bEéM MHOTOrpaHHUKA"

48 Hununapuueckas MoBEpXHOCTb, 00pa3yroIIne
HWIMHAPUYECKON TTIOBEPXHOCTH

49 HMuimmaap. Ipsmon kpyrosou nunusap. [Liomans
MOBEPXHOCTH LUIUHAPA

- Konuueckas moBepXHOCTb, 00pa3yroire KOHUYECKOM
noBepxHocTH. Konyc

&1 CeueHne KOHycCa INIOCKOCTBIO, MTapajlIeIbHOM IIOCKOCTH
OCHOBAaHMS

- VYceuénnslii konyc. M300pakeHrne KOHYCOB M yCEUEHHBIX
KOHYCOB

53 [Tmomanae 60KOBOM MOBEPXHOCTH M ITOJTHOM
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IMOBCPXHOCTHU KOHYCaA

[Tnomans 60KOBOY MOBEPXHOCTH U TIOTHOM

> ITIOBEPXHOCTHU KOHYCA

- CrepeoMeTpruyecKue 3a/1a4d Ha TI0KA3aTEIbCTBO U
BBIYMCJIEHUE, TOCTPOCHUEM CEYEHUN LIMJIMHAPA, KOHYCa

” CrepeomeTpryeckue 3aJa4i Ha JOKa3aTeabCTBO U
BBIYMCIIEHUE, IOCTPOCHUEM CEYEHNN IWIINHIPA, KOHYCa

57 [Ipuknagaeie 3a1a4m, CBI3aHHBIE C [IUJTAHIPOM

58 [IpuknagHeie 3a7a4u, CBSI3aHHBIE C [IUINHIPOM

59 Cdepa u map

50 [lepeceuenue cdepsl u 1mapa ¢ miockoctoio. Kacanue
mapa u cepsl IIOCKOCThI0. Bua u n3o0pakenue mapa

61 [lepeceuenue cdepsl u mapa c miockoctbio. Kacanue
mapa u cepsl IIIOCKOCThI0. By n n3o0pakenue mapa

62 VYpaBaenue chepsl. [Tnomans chepsl u e€ yactei

63 CummeTpus cdepsl U mapa
CrepeoMeTpruyecKue 3a/1a4d Ha JI0Ka3aTeIbCTBO U

64 BBIYHMCJICHUE, CBSI3aHHBIC CO c(pepoii U mapom,
IIOCTPOCHUEM UX CEYEHUH IIIIOCKOCTHIO
CrepeoMeTpruyecKue 3a1a4d Ha TI0KA3aTEIbCTBO U

65 BBIYHCIICHUE, CBA3aHHBIE CO C(hepoil U mapom,
IIOCTPOCHUEM UX CEYEHUH IIJIOCKOCTHIO

66 [Ipukanneie 3a1a4u, CBsI3aHHBIE CO CPepoil U mapom

67 [ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH, BBIYMCIICHHUS B
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OKPY>KHOCTH, CTaHJAPTHBIC MOJ00US

Paznuunsie KOM6I/IHaI_II/IH TCJI BpalliICHUA U

8 MHOT'OTPaHHUKOB

69 3agaun no teme "'Tena u MOBEpPXHOCTU BpalICHUS "

70 3agaun no teme "Tena u MOBEPXHOCTU BpalleHUS "

71 Kontponsnas padota "Tena u moBepXHOCTH BpaleHus "

- O6beM mumuHapa. Teopema 06 00bEME IPAMOTO
HUJTUH]Ipa

73 Boruucnenne 00bEMOB TeJ C MOMOIIBIO ONPEACTIEHHOTO
unTerpaia. O0bEM KoHyca

74 [Tnomanu GOKOBOM U MOTHON MOBEPXHOCTH KOHYCa

- CrepeoMeTpruyecKue 3a/1a4u, CBSI3aHHBIE C BEIYMCICHUEM
00BEMOB MWIMHAPA, KOHYCA

. [Tpukmanneie 3agaun o Teme "OOBEMBI U TTOIIAAH
MoBepXHOCTEH TEn"
O06bEM mapa u mapoBoro cexkropa. Teopema 00 00bEME

- mapa. [Tnomans chepsl. CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C BBIUHCIICHHEM O0BEMOB I1apa, IIapOBOrO
CerMeHTa U IapoBOro CeKTopa
[Ipuknagusie 3agaun o teme "OO0bEMBI TEN", CBSI3aHHBIE

- ¢ 00BEMOM 1Iapa ¥ miomaibio chpepsl. COOTHOLIECHUS
MEXTy TUIOMIAIIMUA MIOBEPXHOCTEH U 00BEMaMu
IMOJOOHBIX TENI

79 [Tono6HBIe Tena B mpocTpaHcTBe. Mi3MeHeHne o0bEMa

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




npu nojaoouun. CTepeoMeTpuuecKre 3a1auu, CBI3aHHbIE C
BBIYUCJICHUEM 00BEMOB TEJ M TUIOIIA N TOBEPXHOCTEN

KonTtponwshas pabota "[lnomanu moBepxHOCTH U

% 00BEMBI KpyIJIbIX TET"

81 JBuxenus npoctpanctsa. OtoOpaxeHus. JBuxeHus: u
paBeHCTBO ¢uryp. OO61Ire cBOWCTBA IBHXKECHHIM
Bunp!l aBrkeHuii: napaienbHbId IEPEHOC, HEHTPAIbHAS

82 CUMMETpPHS, 3€pKaJIbHAsE CUMMETPHUS, IIOBOPOT BOKPYT
IIPSMOU

83 [IpeobpazoBanus nogodus. [Ipsmas u chepa Diinepa

84 ['eomeTpuueckue 3a1auu Ha MPUMEHEHUE JIBUKEHUS

85 KontponsHhas padota "BekTopsl B ipocTpaHcTBe"
O6o6maroriee moBropeHue 11 MoHITHI U METOIO0B

86 Kypca reometpun 10—11 knaccoB, cucteMaru3zanms
3HaHui: "[lapanienbHOCTh IPSMBIX U TUIOCKOCTEN B
npocTpaHcTae"
O6o6maroriee moBropeHue 11 MoHITHI U METOIO0B

87 Kkypca reometpun 10-11 kimaccoB, cucremarusanus
3HaHuil: "BekTopsl B ipocTpaHcTBe"
O6o06maromiee nopropeHue 11 moHsITHIl 1 METOI0B

88 Kypca reomeTpuu 10—11 knaccoB, cuctemMaruzanus
3HaHuil: "BekTopsl B ipocTpaHcTBe"

89 O6o6marormee moBropeHue 11 MoHATHIT 1 METOIOB

Kypca reometpuu 10—-11 knaccos, cuctremMarnzanus
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3HaHui: "OO0beM MHOTOrpaHHHKA"

90

O6o6maroree moBropeHue 11 MoHATHIT 1 METOIOB
Kypca reometpun 10—11 knaccoB, cucteMatu3zanms
3HaHui: "O0beM MHOTOTpaHHUKA"

91

O6o6marorniee moBropeHue 11 MoHITHI U METOOB
kypca reomeTpun 10—11 knaccoB, cucremaTusanus
3Hanuil: "[1nomanm noBEpXHOCTH U 0OOBEMBI KPYTIIBIX

Ten'"

92

O6o06maroree moBropeHue 11 moHSITHI 1 METOI0B
Kypca reometpun 10—-11 knaccoB, cucremaTusanus
3HaHui: "[1nomaan MOBEPXHOCTH U OOBEMBI KPYTJIBIX

Ten"

93

NroroBas KoHTpoJibHAS paboTa

94

Hrorosas koHTposIbHAS paboTa

95

[ToBTOpEeHue, 06001IeHNE U CUCTEMATHU3aIMs 3HAHUM

96

Uctopust pa3BuTus CTEpEOMETPUN KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUN

97

Ucropust pa3BuTHs CTepeOMETpUH Kak HAYKH U €€ pOJib B
Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U KOMITbIOTEPHBIX

TEXHOJIOTUN

98

Hctopus pa3BuTus CTEpEOMETPUN KaK HAYKHU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX MHIKCHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUN
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99

Hctopus pa3BuTus CTEpEOMETPUN KaK HAYKU U €€ POJIb B
Pa3BUTHUU COBPEMEHHBIX UHKECHEPHBIX U KOMITbIOTEPHBIX
TEXHOJOTUN

100

Hctopus pa3BuTHs CTEPEOMETPUMN KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUN

101

Hcropus pa3BUTHSI CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTHHU COBPEMEHHBIX HHKECHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTUN

102

Hctopus pa3BuTUs CTEPEOMETPUHN KaK HAYKU U €€ POJIb B
Pa3BUTUH COBPEMEHHBIX UHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




MMPOBEPSIEMBIE TPEEOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBLHOM ITPOI'PAMMBbBI

10 KJIIACC
Kon .
IIpoBepsieMble MpeAMeTHBIE Pe3yJbTATHI OCBOEHHS OCHOBHOM
NPOBEPSIEMOT0 .
00pa3oBaTe/IbHOI MPOrPaAMMBbI CpeHero 001ero od0pasoBaHus
pe3yJabTarta
7 I'eomerpus
7.1 OnepupoBath MOHATUSIMH: TOUKA, IIPSIMasi, IJIOCKOCTh
29 [TpuMeHSTh aKCHOMBI CTEPEOMETPHH ¥ CIICACTBUS M3 HUX MPH PEHICHUN
' reOMETPUYECKHX 33124
73 OmnepupoBarh TOHATHSIMHU: NAPALICTBHOCTh W TEPHEHAUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEM
74 KnaccugumnupoBats B3auMHOE pacnoiokKeHUe MPSAMBIX U MJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh MOHATUSMU: IBYTPAHHBINA YTOJI, TPaHU JABYIPAHHOTO yIiia,
7.5 pedpo IOBYrpaHHOro yrja, JUHEHHBIH yroia MABYIPaHHOTO YIJa,
rpagaycHas Mepa JBYTPAHHOIO yria
76 OnepupoBarh MOHATHUSAMH: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKIBINA
' MHOT'OTPaHHHK, 3JIEMEHTHI MHOTOI'PaHHUKA, TIPABUIIbHBI MHOTOTDAaHHHUK
27 Pacrio3HaBaTh OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (MUpaMuja, MPU3Ma,
' MPSIMOYTOJIbHBIN TTapayienenunea, Kyo)
KnaccuduimpoBaTh MHOrOIpaHHUKH, BbIOMpass OCHOBAaHUSA IS
78 KnaccuuKanuy  (BBIMYKJIBIE W HEBBITYKIBIE  MHOTOTPaHHUKH,
' MpaBWIbHBIE MHOTOTPAHHUKH, TPSMbIe ¥ HAKIOHHBIE IPU3MBI,
napajuieIeTUIe IbI)
29 OmnepupoBatb MOHATUSMU : ceKkymiast MJI0CKOCT, cedeHue
' MHOTOI'paHHHKOB
710 OOBSCHATH TPUHIMIIEI  TIOCTPOSHHSI CEUYSHWH MHOTOTPAaHHUKOB,
' UCIIONB3YsI METO/I CIIC/IOB
CtpouTh ce4eHUS MHOTOTPAHHHUKOB METOAOM CJICAOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bu11 cCBepXy, COOKY, CHU3Y
Pemarp 3a1aun Ha HaXOXKJIEHHUE TEOMETPUUYECKUX BEIMUMH MO 00pasiam
WIA aJTOpUTMaM, NMPUMEHSS H3BECTHBIC AHAJUTUYECKUE METOJBI TPHU
7.12 pElIeHWH CTaHJApTHBIX MaTeMaTHYeCKUX 3aJad Ha BBIYHCICHUE
pPacCcTOSTHUN MEXIy IBYMSI TOYKAaMH, OT TOYKU IO MPSMON, OT TOUKHUIO
TUTOCKOCTH, MEX]Ty CKPEUTHBAIOIIIUMHUCS TTPSIMBIMH
7.13 Pemate 3a1aun Ha HAXOXKICHUE TEOMETPUUECKUX BEITMYUH 110 00pa3iam
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WM QJITOPUTMaM, NPHUMEHSS W3BECTHBIE AHAIMTHUYECKHE METOIbI IIPHU
pELICHUU CTAaHJAPTHBIX MAaTEMaTHYECKUX 3a7a4 Ha BBIYKMCIICHHUE YIJIOB
MEXy CKPEIIMBAIOIIUMUCA NPSIMBIMH, MEXIY IPSIMON U IUIOCKOCTHIO,
MEXAY IJIOCKOCTSIMU, IBYTPAaHHBIX YIJI0B

Beraucnsate 00bEMBI M IUIOMIAAM TTOBEPXHOCTEW MHOTOTPAHHUKOB
(mpusma, mnHpamMuga) ¢ OpUMEHEHHEM  (GOpMYJ,  BBIYUCIATH

714 COOTHOIIEHUS MEXAY IUIOAAIMU OBEpXHOCTEH, 00bEMaMHU OAOOHBIX
MHOTOTPaHHHKOB
715 OmnepupoBarh MOHATUSAMH: CUMMETpPUsl B MPOCTPAHCTBE, LEHTP, OCb U
' TUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TUIOCKOCTH CHMMETPUH (PUTYPHI
W3Bnekarp, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HH(OpMAILUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPHUECKHX (Urypax, MpPEACTaBICHHYIO Ha
yepTexkax U pucyHKax
[TpumeHsaTH reoMeTprueckue (GakThl I PELICHUsT CTEPEOMETPUUYECKUX
7.17 3a/7a4, MPEANoJararmluX HECKOJbKO IIAaroB PEIIEHUS, €CIU YCIOBHS
pUMEHEHUS 33JJaHbl B ABHOU hopme
718 IIpuMeHATH mpocTEeHIINe NPOrpaMMHBIE CpPEICTBA M 3JIEKTPOHHO-
' KOMMYHHKAIIMOHHbBIE CUCTEMBI NP PEILICHUH CTEPEOMETPUUECKUX 3a]1au
719 [IpuBOIUTE MpUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
' ’KM3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE
[IpuMeHATH TNONYYEHHBIE 3HAHWA HAa MPAKTHKE: aHAJIU3UPOBATH
peasibHble CUTYallud W TNPUMEHSATh W3YYEHHbIE IOHATHUS B IpoLEecce
MIOMCKA peIIeHUs] MaTeMaTH4ecKu Cc(HOpMyITUPOBAHHON MpPOOIEMBI,
7.20 MOJIETUPOBAaTh peajibHble CUTYallUH Ha SI3bIKE F€OMETPUH, UCCIIEA0BAThH
MIOCTPOEHHBIE MOJIEIH C HCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHATUH U
TeopeM, anmapara anreOpsl, peaTh IPaKTHYeCKUE 3aa4H, CBA3aHHBIE C
HaXO0KJICHUEM IeOMETPUUYECKUX BEIMYUH
11 KUIACC
Kon .
IIpoBepsieMble NpeAMeTHbIE Pe3yJbTATHI OCBOCHHS OCHOBHOM
NpoBepPsSIeMOro .
00pa3oBaTe/IbHOI MPOrPaAMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJabTarta
6 I'eomerpus
OmnepupoBatb MOHSATHUSMH: LHWIMHAPUYECKas IIOBEPXHOCTB,
6.1 oOpasyromuye NUINHAPUYECKOW IOBEPXHOCTH, LMIMHIpP, KOHHYECKas
' MOBEPXHOCTh, OOpa3ylolllne KOHHYECKOW IOBEPXHOCTH, KOHYC,
cepuueckasi TOBEpXHOCTh
6.2 Pacnio3HaBaTh Tena BpamieHus (MUIUHAP, KOHYC, chepa u map)
6.3 OOBACHATH CLIOCOOBI TOTYYECHHUS T BPAIICHUS
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6.4

KiaccuduimupoBars B3auMHOE pacmoiiokeHHe cPephl U MIIOCKOCTH

6.5

OnepupoBarh MOHATHSAMH: IIAPOBOH CETMEHT, OCHOBAaHUE CETMEHTAa,
BBICOTA CErMEHTA, IIApOBOH CJIOH, OCHOBAHHE ILIAPOBOIO CJOs, BBICOTA
L1apOBOr0O CJ104, IIAPOBOI CEKTOP

6.6

Boruncnsate 00bEMBI M TUIOHIAAM TOBEPXHOCTEW TN BpAaICHHS,
reOMEeTPUUYECKUX TN ¢ TPUMEHEHHeM (HopMyIl

6.7

OnepupoBath MOHSATUSMHU: MHOTOTPAHHMK, BIUCAaHHBIA B cdepy Hu
OIMCAHHBIN OKOJIO0 cepsl, chepa, BMICaHHasi B MHOTOTPAaHHUK HIIH TEJIO
BpaIllCHHUS

6.8

BBIMHCIATE COOTHOHICHHWS MEXKIy IUIOMAISIMU TOBEPXHOCTEH W
00BEMaM TOIOOHBIX TEJ

6.9

N300paxkaTh n3ydaemble GUTYphl OT PYKH U C NPUMEHEHHEM INPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BoinonHATh (BBIHOCHBIE) IUIOCKHE YEPTEXKHU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (uUTyp: BHJ CBepxy, COOKY, CHU3Y; CTPOUTH CEUYEHHUS Tel
BpalIeHUs

6.11

W3BnekaTb, MHTEPHPETHUPOBATH U IpeoOpa3oBbIBaTh HMH(OpMAMIO O
MPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (UTrypax, MPEICTABICHHYIO Ha
YyepTekax U pUCYHKax

6.12

[IpumensTh reomerpuueckue (HaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANONArallliuX HECKOJIbKO IIAroB PELICHHUs, €CIU YCIOBUS
PUMEHEHUs 33aJJaHbl B ABHOM hopme

6.13

OHepI/IpOBaTb IIOHATHUCM: BEKTOP B IIPOCTPAHCTBEC

6.14

BBINONHATE ISHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIIO, OOBSCHATH, KAKHMH CBOWCTBAMH OHH
00J1a1a10T

6.15

[IpumeHsTH paBUIIO NapaslieienuIea Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHUSAMHU: JIE€KAPTOBBI KOOPJAWHATHI B MPOCTPAHCTBE,
BEKTOpP, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
yrol MeXJAy BEKTOpaMH, CKaJIIpHOE IPOU3BEJCHHUE BEKTOPOB,
KOJIJITMHEapHbIe U KOMIUTAaHAPHBIE BEKTOPbI

6.17

Haxoauth cymMy BEKTOpPOB M MPOHM3BENEHUE BEKTOpa HA YMCIIO, YroJ
MEX]ly BEKTOPaMH, CKaJIIPHOE NMPOU3BEJCHHE, PACKIIAAbIBATh BEKTOP 110
JIBYM HEKOJUIMHEApHBIM BEKTOpam

6.18

BaﬂaBaTB IJIOCKOCTh YPABHCHUECM B I[eKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemate mpocreiilive reoMeTpudecKue 3aladyd  Ha IIPUMECHEHHUE
BEKTOPHO-KOOPAMHATHOI O METO/A

6.20

Pemrats 3aJa4d Ha A0Kas3arCjIbCTBO MATCMAaTHYCCKHX OTHOIICHUN U
HaXO0XACHHUEC IT'COMCTPUYCCKUX BCIIMYHH I10 06p33uaM HJIN aJIrTOpUTMaM,
MMPpUMCHAA HN3BCCTHBIC METO/JbI npu peuicHnun CTaHAAPTHBIX
MAaTEMATUYCCKHUX 3aJa4
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6.21

[IpuMeHATH mpocTelIIne NPOrpaMMHBIE CpPEICTBA M JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKHUX 3a1ad

6.22

IIpuBOAUTE MpPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE U
JKU3HU, PACIIO3HABATH IIPOSBICHUE 3A4KOHOB I'€OMETPUU B UCKYCCTBE

IIpuMeHATH IONY4YEHHBIE 3HAHUSA Ha IIPAKTUKE: aHAIU3UPOBATH
peanbHBIE CUTYyallUM W NPHUMEHATh HU3YYEHHBIE IOHATUSA B IPOLECCE
MOMCKA pEIICHUs] MaTeMaTH4eCcKd C(HOpMyITUPOBAHHON MPOOIEMEI,

6.23 MOZACIIMPOBATH PCAJIbHBIC CUTYAallUH Ha A3bIKC I'COMCTPUHU, UCCIICHAOBATH

MOCTPOEHHBIE MOJIEIH C HCIOJIb30BAHUEM T'€OMETPUYECKUX MOHSATUH U
TEeopeM, armmapaTa anreOpsl, pemaTh IPAKTHISCKUE 3a]Ia4d, CBSI3aHHBIC C

HaXO0XIACHUEM I'€COMCTPHUYICCKHUX BCIIMYNH

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
7

IIpoBepsieMblii 3J1eMEHT CONEPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TOHATUSL cTepeoMmeTpuu. Touka, mpsiMasi, MIOCKOCTh, HMPOCTPAHCTBO.
[TonstTne 00  aKCMOMAaTHYECKOM  IIOCTPOCHHUH  CTEPEOMETPHM:  aKCHOMBI
CTEpEOMETPHUH U CIEACTBUS U3 HUX

7.2

B3aumHOe  pacnonoxkeHue OpsAMbIX B NPOCTPAHCTBE:  IIE€pECEKarolIuecs,
napajjielibHble W CKpeluBaromuecs mnpsmele. IlapamnensHocTs OpSAMBIX U
IUIOCKOCTEM B IMPOCTPAHCTBE: NapajUleJibHblE IMpsIMblE B  IPOCTPAHCTBE,
MapaJUIEIbHOCTD TPEX MPSAMBIX, NApAUIEIBHOCTh NPAMOM M IJIOCKOCTH. YTJIBIC
COHANPABIIEHHBIMU CTOPOHAMH, YIOJd MEXAYy MNpSAMBIMH B TMPOCTPAHCTBE.
[TapanienpHOCTh MJIOCKOCTEMN : apaJuIEIbHbIE IJIOCKOCTH, CBOMCTBA MMAPAJIJIEIIbHBIX
iockocteit. Ilpocreiime npocTpaHcTBEHHBbIE (PUTYpBI HAa IUIOCKOCTH: TETPAdIP,
KyO, mapajuienenumnes], HoCTpOCHUE CeUeHUH

7.3

[lepneHMKYISIPHOCTE MOPSIMOM M IUIOCKOCTH: NEPHEHANKYJAPHBIE MpSMBIE B
MPOCTPAHCTBE, TMpsIMbIE TapajUieJbHbIE U TMEPHNEHAUKYISAPHbIE K IUIOCKOCTH,
MPU3HAK TMEPIEeHAUKYIIPHOCTH MPSMOM M IUIOCKOCTH, TeopemMa O MpsIMOM
MEPIEHANKYJIPHOM IUIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YrOJd MEXIY NPSAMOM M
IUIOCKOCTBIO,  JABYTPAaHHBIM  Yrojl, JIMHEWHBIM yroa JBYTPAaHHOIO  yIJia.
[lepneHuKyNIslp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSHHUE
OT MPSIMOM 710 TIOCKOCTH, IPOEKLKs (PUTYyphI Ha MIIOCKOCTh. [lepneHIuKyIsipHOCTb
IUIOCKOCTEW: MPU3HAK MEPHEHAUKYISIPHOCTU ABYX IUIOCKOCcTel. Teopema o Tpéx
MepHeHANKYIIIpax

7.4

Ilonstue MHOT OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'pAHHMKA, BBIIIYKIIBIC U
HCBBIITYKJIBIC MHOI'OI'DAHHHKH, pa3B'épTI<a MHOI'OI'paHHHKA. HpI/IBMaZ N-yroabHasa
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npu3Ma, FpPaHd U OCHOBAaHHUS MPU3MBL, MpsAMas U HAaKJIOHHAsl MPHU3MbI, OOKOBas U
IOJIHAS IIOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, IIPSIMOYT OJIBHBIN
napajuieienunes U ero csoimcrsa. Ilupammpa: N-yroiapHas mnupamuaa, T'paHd H
OCHOBaHHME MUpPaMHJIbl, OOKOBasi U MOJHAS MOBEPXHOCTh MUPAMU/IbI, IPAaBUIIbHAS U
yceu€HHas nuUpaMuja. OJIEMEHTbl Npu3Mbl U nupamuabl. [lpaBuibHbIE
MHOT'OI'PAHHUKHU: IOHATHE IPABUIBHOIO MHOIOIDAHHUKA, IPaBWIbHAs IpU3Ma U
IpaBUJIbHAsA MUpaMuia, IPaBUIbHAs TPEYrojbHAas MNHPAMHIAa W NPABHIBHBIA
TeTpa’p, KyO. IlpencraBieHne O TMpaBUIBHBIX MHOTOIPaHHHMKAX: OKTadp,
JoJieKadip U ukocadapyrue CeueHus NpU3Mbl U TUPaMUIbI

7.5

CI/IMMeTpI/I}I B IMPOCTPAHCTBEC: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPHUHU B MUPaAMHIAX, HapauICICuIncaax, mpaBuJIbHbBIX
MHOT'OI'paHHUKax

7.6

Brruuciienne 371eMEHTOB MHOTOTPAaHHHKOB: pEOpa, muaroHanu, yribl. [lmomans
OOKOBOI MOBEPXHOCTH M TIOJNHOM MOBEPXHOCTH TMPSMON MPHU3MBI, IUIOMAb
OCHOBaHHMM, TeopemMa 0 OOKOBOH MTOBEPXHOCTH MPSMOM pu3Mebl. [1nommans 60koBoi
[IOBEPXHOCTU M IOBEPXHOCTU MpPaBUJIBHOM NUPaMUJbl, TEOpeMa O IUIOIIAIU
yceu€nHoi nupamubl. [Tonarue 06 06béme. O6BEM nUpamMubl, IPU3MBbI

7.7

HO)IO6HBI€ TCJ1a B MMPpOCTPaHCTBC. CooTHOIICHUS MCKOY IomaigsaMu

MMOBEPXHOCTEH, 00BEMaMHU MOJOOHBIX TS

11 KIIACC

Kox
6

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

['eomeTpust

6.1

[{wmHapuveckas: TOBEPXHOCTh, OOpa3ymoIIUe IHIMHAPHYECKON MOBEPXHOCTH,
OCh IWIMHJAPHUYECKOH TOBEpXHOCTH. IlmmuHAp: oOCHOBaHWMS W  OOKOBas
MOBEPXHOCTh, 00pa3yromiasi ¥ OCh, MIIOIIA > OOKOBOI U MOIHON MOBEPXHOCTU

6.2

Konuueckasi mOBEpXHOCTh, 00pa3yrolye KOHUYECKOW IMOBEPXHOCTH, OCh H
BEpIIMHA KOHHUYECKOH TMOBEpXHOCTH. KOHyC: OCHOBaHHME U  BepIlWHA,
oOpasyromass U OCh, IJIOMATL OOKOBOW W TIOJHON TMOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yroline U BHICOTa, OCHOBAHUS U OOKOBasl MOBEPXHOCTh

6.3

Chepa w map: ueHTp, paamyc, IUAMETP, IUIOMAIAh MOBEPXHOCTH CQEpHI.
B3aumHoe pacrnonoxxeHue cdepsl U MI0CKOCTH, KacaTelnbHasl TNIOCKOCTh K cdepe,
riomanab chepsl

6.4

N3ob6paxeHue Ten BpalleHus Ha TIocKocTy. Pa3BépTka nunuuapa 1 KoHyca

6.5

KoMmOuHanmu Tea BpamieHWss 1 MHOTOIPAaHHHKOB. MHOTOIpaHHUK, OIMCAHHBIH
okoJio cdepsl, chepa, BIIMCaHHAS] B MHOTOI'PaHHUK, HJIM TEJIO BpallleHUs

6.6

[Tonsitue 06 06béMe. OcHOBHBIE CBOWMCTBA 00BEMOB Teil. Teopema 00 00BEME
OpSAMOYTOJILHOTO Tapaiienenunena u ciueactsuss u3 He€. OO0bEM HUIUHpA,
koHyca. O0BEM mapa u miomaab chepsl

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




[TogoOubie Tema B  mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY — IUIOMIAISIMA

6.7 MOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX TEIl
6.8 Ceuenus muiuHApa (MapauiedIbHO M MEPHEHIUKYISIPHO OCH), CEYCHHUS KOHYCa
' (mapannenbHOE OCHOBAHHIO M MPOXOJIAIIEE Yepe3 BEPIINHY), CEUSHUS IIapa
Bekrop Ha miockoctu M B mpocTpaHcTBe. ClO)KEHUE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOKEHUE BEKTOpa Ha uncio. PaznoxkeHne BeKTopa o TpéM HEKOMIUIaHAPHBIM
' BekTopam. IlpaBuno mnapamienenunena. Pemienwe 3amad, CBS3aHHBIX €
MPUMEHEHUEM TPaBUJI ICUCTBUM C BEKTOPAMHU
[IpsimoyronbHas cucreMa KOOpJAWHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpa.
6.10 [IpocTeiime 3amaun B KOOpPAWMHATAX. YTON MeEXIy BekTopamu. CxaspHoe

IIPOM3BEJCHUE BEKTOPOB. BhIUKCIIEHNE YIIIOB MEXKIY NPSAMBIMUA U IUIOCKOCTSMU.
KoopanHaTHO-BEKTOPHBIN METOA IIPHU PELIEHUH FEOMETPUUYECKUX 3a1a4

HNPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon

NpOBePsIeMOro | OCBOEHHUsI OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeIHero
TpedoBaHust o0mero odpasoBanust

IIpoBepsiemblie TpeOOBaHMS K MPEAMETHBIM pe3yJbTaTaM

Bnanenue meromaMu J0Ka3aTeNbCTB, aJrOPUTMAMM DPELICHUs 3a7ad;
yMeHue (OpMYIHpPOBATh W ONEPHPOBATH IMOHATUSIMH: ONpEICICHHE,
aKCcuoMa, Teopema, CJIEJICTBUE, CBOWCTBO, MPHU3HAK, J0KAa3aTelbCTBO,
PaBHOCHJIbHBIE (b OpMyIMPOBKH; HPUMEHSTh ux; yMEHHe
dopmynupoBaTh 00paTHOE U HPOTHUBOIOIOXKHOE  YTBEP)KICHHUE,
NPUBOAUTH TPHUMEPHl M KOHTPIPUMEPHI, HCIOIB30BAaTh METO]
MaTeMaTHU4eCKON MHIYKIMH; MPOBOJUTH JI0Ka3aTelbHbIE PAaCCyKICHUS
OpU pEHIeHUuH 3aj]ady, OLEHMBATh JIOTMYECKYI IPaBHIBHOCTh
pacCcyXJeHUH; yMEHUE OIEpUpPOBaTh MOHATUSAMH: MHOXECTBO,
IIOJIMHOKECTBO, ONEpPAlMU HaJl MHOKECTBAMHU; YMEHHME HCIOJIb30BaTh
TEOPETUKO-MHOXKECTBCHHBI ~ ammapar Uil ONHCaHUs  peajbHBIX
IPOLIECCOB U SIBJIGHUI U IPU PEIIEHUH 3a/a4, B TOM YHUCIE U3 JIPYTUX
y4eOHBIX MPEAMETOB; YMEHHE OIEepUpOBaTh MOHATUAMHU: Trpad,
CBSI3HBIN Tpad, JepeBo, UK, rpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh U
OIUCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMH; UCIIOIB30BaTh rpadbl MpU

PEIICHUHN 3ada4
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YMeHue onepupoBaTh MOHIATUSIMU: HATypaIbHOE YHUCIIO, 1IEJI0€ YHUCIIO,
CTENIEHb C LENBbIM II0Ka3aTeleM, KOpeHb HATypalbHOM CTENeHH,
CTENEHb C PAllMOHAIBHBIM I0KA3aTeleM, CTEHNEHb C ACHCTBUTEIbHBIM
HoKa3aTeleM, JIorapu(M 4HCila, CHHYC, KOCHHYC U TaHTEHC
IPOMU3BOJIBHOIO YHCIA, OCTATOK I10 MOJYJIO, PallMOHAIbHOE YHCIIO,
UppallMOHATIBHOE  4YMCJIO, MHOXECTBA  HATypallbHbIX,  LIEJbIX,
pallMOHANIbHBIX, JICHCTBUTENIBHBIX YHCEI; YMEHHE HCIOIb30BaTh
MPU3HAKH JIEIMMOCTH, HAUMEHBIINN OOIIMI AeTUTEeNh U HaMMEHbIIee
o01iee KpaTHOE, aIrOpUTM EBKiIMIA MpU peleHu: 3a4a4; 3HaKOMCTBO
C pa3IM4YHBIMU IO3UIMOHHBIMH CHCTEMaMHU CUHUCIIEHUS; YMEHUE
BBINOJIHATH BBIYMCICHUE 3HAYEHUN U MPeoOpa3oBaHusl BbIPAXKEHUI CO
CTETeHsIMH U Jorapudmamu, npeoOpa3oBaHusi JpoOHO-PAIIMOHATBHBIX
BBIPQKEHUI; YMEHHE OIEepUpOBaTh MOHATUIMU: IOCIEA0BATEIbHOCTD,
apudmeTnyecKkas  Iporpeccus,  IeoMeTpuyecKass  Iporpeccus,
OeCKOHEYHO yObIBaloIlass TIeoMEeTpUYecKas MpOrpeccHs; yMeHHe
3aJaBaTh  IIOCJIEIOBATEIBHOCTH, B TOM YHCIE C  IIOMOILBIO
PEKYppPEHTHBIX  (OpMYJI;  yYMEHHE  ONEpPUpPOBAaTh  MOHATUSAMHU:
KOMILJIEKCHOE YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHUCIA, MOIYIb U
apryMeHT KOMIUIEKCHOI'0 4Mcia, (opMa 3alUCH KOMIUIEKCHBIX YHCEN
(reomeTpuyeckasi, TpPUTOHOMETpUYecKass M anreOpanyeckas); YMETb
MPOU3BOANTH apu(MeTndecKkue NeHCTBUS ¢ KOMIJIEKCHBIMH YHCIaMHU;
IPUBOAUTh  TIPUMEPBHl  UCIHONb30BAHUS  KOMIUIEKCHBIX  YHCEN;
OMEepUpOBaTh TMOHATUAMHU: MaTpuua 2x2 u 3X3, onpeaenuTenb

MaTpulbl, FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACTIUTCIIA

YMeHue onepupoBaTh NOHATHUSAMU: PAlMOHAIBHbBIC, UPPALMOHAIbHbIE,
MOKa3aTeNbHbIE, CTENICHHBIE, TOTapu(MUUECKHE, TPUTOHOMETPUIECKIE
YpaBHEHUSI M HEPABEHCTBA, HMX CHCTEMBI; YMEHHE OIEpUPOBATh
MOHATHUSMU: TOXKIECTBO, TOXKACCTBEHHOE MTpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMAa YpPAaBHEHUH W HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUM, HEPABEHCTB U CHUCTEM; YMEHHME pEIIaTh YpaBHEHHS,
HEPABEHCTBA M CHCTEMBI C MOMOIIBIO PA3JIUYHBIX MPUEMOB; PELIATH
YpaBHEHMSI, HEPABEHCTBA M CHUCTEMBl C TIapaMETpPOM; MPUMEHSTH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS MAaTEMaTHUYECKUX

3a4a4 1 3a4a4 U3 Pa3JIMIHbIX obOnacreit HAaYKH U peanLHoﬁ KHU3HH

YMmeHue onepupoBaTh MOHATUSAMHU: (YHKUHSA, YETHOCTH (GYHKIUH,
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NEPUOTMYHOCTh (DYHKIMH, OrpaHHYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM QYHKIMH, HANOOJbIIIee U HANMEHbIIIEe 3HAUCHHUS
GyHKIMU Ha TPOMEXKYTKE, HENpepbiBHAS (YHKIMS, aCHUMIITOTHI
rpapuka (GyHKOMH, TepBas U BTOpas NPOH3BOAHAS (YHKIIHH,
TEOMETPUUYECKUM U (PU3UUECKHIT CMBICIT TTPOU3BOIHOM, TIEPBOOOpA3HAas,
ONpEAETEHHBI MHTErpal; yYMEHHE HAXOIUTh AaCHMIITOTHI Tpaduka
(GYHKLIMHU; YMEHUE BBIUUCIATH MPOU3BOJIHBIE CYMMbI, IPOM3BEACHUS,
YaCTHOT'O ¥ KOMIO3MIIUU (PYHKIIMH, HAXOAUTH ypaBHEHUE KacaTeIbHON
K TpaduKy QyHKIMH;, YMEHHE HAXOAUTh MPOU3BOJHBIC DJIEMEHTAPHBIX
(GYHKIMHA; YMEHHE HCIONB30BAaTh IMPOM3BOJHYIO JUIS HCCIIEIOBaHHUS
GyHKIMH, HAXOIUTh HAUOOJIBIINE U HAaUMEHbIINE 3HAUeHUS (PYHKIIHIA;
CTpoUTh TpadUKH MHOTOWICHOB C HCIOJB30BAaHMEM  armapara
MaTeMaTHYECKOr0  aHaliHu3a;  INPUMEHATh  NPOU3BOAHYIO IS
HAXOXKJICHUS HAWJIY4IIEro pEIIeHHs B IPHUKIAIHBIX, B TOM 4YHCIE
COL[MAJIbHO-9)KOHOMMYECKMX M  (U3MYECKUX 3a/adax; HaXOAUTh
WIOMEAAM U O00BEMBI (QUIYp C IOMOUIBI0 HMHTErpayia; HPUBOAUTH
OpUMEpbl  MaTeMaTHYeCKOro  MOJENHUPOBAaHUS € IOMOIIBIO

nuddepeHInabHBIX YpaBHEHUH

YMeHue omnepupoBaTh TMOHATHAMHU: Tpapuk (QyHKIMH, oOpaTHas
GyHKIMSA, KOMIO3UIUS QYHKIUHN, JTUHEHHas QyHKIUs, KBaJpaTUYHAS
byHKIHS, parnoHaIbHas byHKIHS, CTEIIEHHAas byHKIMS,
TpUTrOHOMETpUYEeCKHe (QYHKIHMH, OOpaTHble TPUTOHOMETPUYECKHE
GbyHKIMU, TOKa3aTenpHas W Jorapupmuueckas (yHKIUU; yMEHHE
CTPOUTH I'papUKU U3ydEHHBIX (DYHKIUH, BBIIOIHATH MPeoOpa3oBaHUS
rpaduKkoB (yHKUUN, HCHONB30BATh IPA(UKU JUISL U3YUEHHs IPOLIECCOB
U 3aBUCHMOCTEH, IPU PELICHUH 33/1a4 U3 APYrUX Y4eOHBIX MPEIMETOB
U 3aJay U3 peajbHOM >KU3HM; BBIpaXaTh (hopMylnamMu 3aBUCHMOCTH
MEXIy BETMUYNHAMMU; UCTIOJIh30BATh CBOWCTBA U TPadUKH HYHKIIUH s
pellleHUs] ypaBHEHHMH, HEpPaBeHCTB M 3aJad C [apaMeTpaMu;
n300pakaTb Ha KOOPJMHATHOW IJIOCKOCTH MHOMECTBA PpEIICHUH

YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pelaTtb TEKCTOBBIC 3aJa4W PA3HBIX THUIIOB (B TOM 4YHCJIIC Ha
MMPOLCHTHI, JOJHW U 4aCTU, HA IBUKCHUC, pa60Ty, CTOUMOCTb TOBApOB U

yCiyr, Hajaoru, 3ajgadyu wus3 obnactu YIIpaBJICHUA JIMYHBIMHU U

ceMeMHbIMU  (PMHAHCAMU); COCTaBISATh BBIPAXKEHUS, ypaBHEHUS,
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HCPaBCHCTBA MW HX CHUCTEMBI I10 YCJIOBHUIO 3adadyv, HUCCIICA0BATH
MMOJIYYCHHOC PCIICHNWC W OLICHHUBATDH HpaB,Z[OHOI[O6HOCTI> PE3YJIbTATOB;
YMCHUC MOACIUPOBATL PCAJIBHBIC CUTYyAllUW HaA SA3BIKEC MATCMATHUKU,
COCTAaBJIATh BBIPAXKCHUSA, YPAaBHCHHA, HCPABCHCTBA U HX CHUCTCMBI I10
YCII0OBUIO 3aJa4u, HucciaeaoBaTb IIOCTPOCHHBIC MOIACIN (¢
HCIIOJIB30BAHUCM allllapaTa aJ'IFe6pBI, HHTCPIIPCTUPOBATDH HOJ'Iy‘ICHHI:IfI

pe3ynbTar

YMeHue onepupoBaTh IMOHATHSAMHU: cpelHee apudMeTH4ecKoe,
MeauaHa, HauOoblllee U HAUMEHbIIee 3HAYCHUS, pa3Max, AUCIEepPCHs,
CTaH/JAPTHOE OTKJIOHEHHE YHCIOBOI'O Ha0opa; yMEHHE W3BIEKaTh,
MHTEPIPETHPOBATH MH(POPMAIUIO, TPEACTABICHHYI0 B TaOIHMIax, Ha
Iuarpammax, rpadukax, OTpaxarollylo CBOMCTBA peasibHbIX MPOLIECCOB
W SBICHUW; TMPEACTaBIAT, HH(POPMALKIO C TOMOIIBIO TaOMHUI U
JuarpaMM; HCCJIEIOBATh CTAaTUCTUYECKUE JIaHHBIE, B TOM YHCIE C
MPUMEHCHHEM TpauuecKux METOJOB W JJICKTPOHHBIX CPEJICTB;
rpaduuecku MCClIeA0BaTh COBMECTHbIE HAONIOACHHUS C IOMOIIBIO

JUarpamMm paccerBaHUs U TMHEHHON perpeccun

YMeHHne onepupoBaTh IMOHATUSAMH: CIYYalHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOSATHOCTb CIY4alHOrO COOBITHS; YMEHHE BBIUUCIATH
BEPOSTHOCTh C MCIOJIb30BAHUEM TIpaUyYecKHX METOJI0B; MPUMEHATh
(bOpMyIBI CIIOXKEHHUS U YMHOXXCHHS BEPOSTHOCTEH, (HOpMYITy MOTHON
BeposiTHOCTH, (opmyny bepnymm, xkomOuHatopHbie (akTel u
(GopMyIbl; OLIEHMBATh BEPOSTHOCTU pEAIbHBIX COOBITHH; yMeHue
ONEPUPOBATh TOHATUSAMU: CIllydaliHas BEJIMYUHA, paclpeacIeHue
BEPOSITHOCTEH, MAaTEMAaTUYECKOE OXKUIAHUE, TUCIIEPCUS U CTAHIAPTHOE
OTKJIOHEHHME CIy4yailHOW BeNWYMHBI, (QYHKUUU paclpeieseHus u
IUVIOTHOCTH ~ PAaBHOMEPHOIO,  IIOKA3aTeIbHOIO W HOPMAJIBHOIO
paclpeneneHuii; yMEHHME MHCIONb30BaThb CBOMCTBA  M3YYEHHBIX
pacnpeneneHui Uil peleHus 3aa4d; 3HaKOMCTBO C IOHATHUSAMU: 3aKOH
OONIBIIMX 4YMCET, METOJbl BBIOOPOUYHBIX HCCIENA0BAaHUM; yMEHHE
IPUBOAUTh HPUMEPHl TMPOSIBIEHUS 3aKOoHAa OONBIIMX 4YHCEd B
OPUPOAHBIX W OOLIECTBEHHBIX SBJCHUSAX; YMEHHE OIEpUPOBATh
NOHATUAMU: COUYETAHHE, IIEPECTAHOBKA, YUCIO COYETAHWM, YHCIIO
nepecTaHoBOK; OMHOM HbIOTOHA; yMeHUE MPUMEHSATh KOMOMHATOpPHBIE

(bakThl U pacCyXICHUs Al pElIeHMs 3a/lad; OLEHUBATh BEPOSTHOCTH
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PCAIbHBIX CO6BITI/II7H COCTaBJIATH BEPOATHOCTHYIO MOACIb n

WHTEPIPETUPOBATDH MMOIYYECHHBIN pe3ynbTaT

YMeHne omnepupoBarb NOHATHUSAMHU: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA YIJIA, IUIOCKUH yrod,
JBYTPaHHBI Yroj, TPEXTPaHHBIA YroJ, CKPELIMBAIOLIMECS IpsMBIE,
NapajuIeIbHOCTh M NMEPIEHAUKYIISIPHOCTD NMPSAMBIX M IUIOCKOCTEH, YTOJ
MEXAY MPSMBIMH, YTOJ MEXAY IPSIMOH M IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J10 IUNIOCKOCTH, PACCTOSTHUE MEXKIY
IPSIMBIMHU, PAaCCTOSHHUE MEXAY IUIOCKOCTSAMM; YMEHUE HCIOJIb30BaTh
IpU pElIeHUH 33/a4 HM3y4eHHbIe (DAKTbI M TEOPEeMbl IUIAHUMETPUU;
YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPY’KAIOLIEr0 MHUPA; CTPOUTH
MaTEMaTHYECKUE MOJCIN C IIOMOIUBIO I'€OMETPHUYECKHUX IOHATHH MU

BCJIMYHNH, pCIIATh CBA3AaHHBIC C HUMHU IIPAKTUYCCKHUEC 3a1a4U

10

YMeHnue onepupoBarh MOHATHAMU: IUIOMAAL QUTYpPBI, 00bEM (DUTYPBI,
MHOI'OI'paHHMK, TPaBUJIbHBI MHOTOTPaHHUK, CEUEHUE MHOTOTPAHHUKA,
KyO, mapamienenumnen, mpusma, nupaMmuia, (Gurypa ¥ MOBEPXHOCTh
BpallleHUs, MIWIUHIP, KOHYC, map, cdepa, miomaas chepsl, miomais
MOBEPXHOCTH THPAMHUIBI, NMPHU3MBI, KOHYCa, HUJIHHIPA, 00BEM KyOa,
IPSMOYTOJIBHOTO MapauleNenunea, NupaMubl, IpU3Mbl, LUIUHIPA,
KOHYCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHs KOHYca M LIWIMHIPA,
napajjieNbHble OCH WJIM OCHOBaHMIO, CEUYCHHE IIapa, IIOCKOCTH,
Kacaromasicsi cepbl, IIINHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOI'OIpaHHMKA, 1300paXkaTb MHOI'OI'PaHHUKH, (PUT'YPBI U TOBEPXHOCTH
BpAllleHHUsI, WX CEYEHHs, B TOM YHUCIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEACTB; yMEHHE NPHUMEHSITh CBOWCTBA T'€OMETPHUYECKUX (UTyp,
CaMOCTOSITENIFHO (POPMYJIMPOBATh OIPENENICHUsT W3ydaeMbIX (Hryp,
BBIJIBUT'aTh TUIOTE3bl O CBOMCTBAX M MNPHU3HAKAX T'€OMETPUYECKHUX
¢uryp, oOOCHOBBIBATH HJIM ONPOBEPraTh MX; YMEHHE MPOBOIUTH
KJIaccupuKauio (QUryp 1O pa3Id4YHBIM TPU3HAKaM, BBINOIHATh

HCO6XOI[I/IMBIG JOIOJIHUTCIIBHBIC ITIOCTPOCHUA
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YMmenue OIICPUPOBATH TNOHATUAMHU: [OBUIKCHUC B IMPOCTPAHCTBC,
HapaﬂﬂeﬂbeIﬁ NEepeHOC, CUMMETPHA HAa MJIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHHe NOA00US, MOAOOHBIE (QUIYpBI; YMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (QUTYpPBI, B TOM YHUCIIE B MPUPOJE,

HCKYCCTBC, ApXUTCKTYPC, UCIOJIb30BATb I'COMCTPUYCCKUC OTHOIICHUSA
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IpU pElIeHUHU 33/a4; HaXOIUTh NeOMETPUYECKHE BEIUYMHBI (IUIMHA,
yroja, IUIOMAAb, OOBEM) NIpU pEIIeHUM 3ahad U3 JPYTUX Yy4eOHBIX
IPEeIMETOB U U3  PEANbHOM  KU3HU; yMEHHME  BBIYHUCIATH
reOMEeTpUYECKUE BEIMYMHBI (JUIMHA, yroj, MIoMmalb, 00bEM, MII0MAlb
MOBEPXHOCTH), HCIHOIb3Ysl M3y4dyeHHbIEe (OPMYJbl M METOJbl, B TOM
quce: II0IaAb OBEPXHOCTH MUPAaMU/Ibl, IPU3MBI, KOHYCa, LIWIUHAPA,
wiomaas cgepbl; 00bEM Kyba, NPSMOYTOJBHOIO Napajulelenurnena,
NUpaMubl, MPU3MBL, LUIMHApA, KOHYCa, IIapa; YMEHHE HaxOAWTh

OTHOILIEHHE 00BEMOB MOJOOHBIX (UTYp
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YMeHue  onepupoBarTh  IMOHSATUSAMU:  MOPSIMOYTOJbHAsh  CUCTEMa
KOOpJIMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAMHATHI BEKTOPA, CyMMa
BEKTOPOB, MIPOU3BEICHNE BEKTOpa Ha YHCIIO, pPa3ioKEHHUE BEKTopa Mo
0a3ucy, CKalsIpHOE MPOU3BEICHHE, BEKTOPHOE MPOU3BEICHHUE, YTOJ
MEXAYy  BEKTOpaMH; yMEHHE  HCIOJIb30BaTh  BEKTOPHBIM U
KOOpJIMHATHBIA METOJ IJIsl PEIICHHUS T€OMETPUYECKUX 3aJad U 3a]ady

JIPYTUX y4eOHBIX MPEeIMETOB
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YMeHue BBIOMpATh MOAXOMAIIMKA METOA JUIs pEIICHHs 3aaauu;
IIOHUMAHUE 3HAYMMOCTH MAaTEMaTUKHM B H3Y4YEHUM IPUPOIHBIX U
OOILECTBEHHBIX IPOLIECCOB M  SABJICHHUH; yMEHHE pPAacCIO3HaBaTh
IIPOSBJIICHUE 3aKOHOB MAaTE€MAaTHKH B HCKYCCTBE, YMEHHE IPUBOIUTH
IIPUMEPBl  MATEMATHYECKUX OTKPBITUH POCCUMCKOM W  MHPOBOM

MaTEeMaTHYECKON HayKn

HEPEYEHDb 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMbIX HA

EI'2 10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS

11 Harypanbuble u uensie uncia. [Ipu3Haku qenMMOCTH LETIbIX YHCe

19 Panmonansubie umcna. OOBIKHOBEHHBIC U JIECATHUYHBIE IpOOW, TPOICHTHI,
' OECKOHEYHBIE TIEPUOINYECKUE IPOOH

13 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. HeiicTBust c
' apu(MeTHnYecKUMU KOPHSIMHU HATypaJIbHOM CTEeNeHU

1.4 Crenenp ¢ nenpiM nokazareneM. CTENeHb C PALMOHAIBHBIM I10KA3aTENIEM.
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CBolCTBA CTEIIEHN

CI/IHYC, KOCHMHYC W TAaHI'CHC YHCIIOBOI'O aprymcHTa. ApKCI/IHyc, APKKOCHUHYC,

Lo apKTAaHT€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudwm uncna. /leciTuuHbIe U HaTypaIbHbIE JIOrapu(MbI
JlelicTBuTenbHbBIE 4uCla. Apu]MeTHUYecKHe OmNepaluuu ¢ JAeHCTBUTEIbHBIMHU
1.7 yuciaamu. [IpuOnkEéHHbIE BBIYMCICHMS, NpaBUIa OKPYIVIEHUS, MPHUKUAKA U
OLIEHKA pe3yJIbTaTa BEIYMCICHHH
1.8 [IpeoOpazoBanue BeIpaXEeHU
1.9 KomrmnexcHslie uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 Lenbie u 1poOHO-pallMOHATBHBIC YPAaBHECHUS
2.2 WppatmonanpHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUs
2.4 IToka3arenbHble U JorapupMuyeckue ypaBHEHUs
2.5 Lensle u 1poOHO-pallMOHAJIbBHBIE HEPABEHCTBA
2.6 HppannonansHble HEpaBeHCTBA
2.7 Iloka3arenbHble U JorapuMuyeckre HepaBeHCTBA
2.8 Tpuronomerprueckue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUIN M HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapaMeTpamMu
2.11 Marpuiia cucTeMsl JIMHEHHBIX ypaBHeHHNA. OTpeeuTenb MaTPUIIbI
3 OyHKIHUU U TpaduKH
31 OyHK1UA, crioco0bl 3aanust GyHkuuu. I'padux pyHkunu. BzaumHo obpaTHbIe
' ¢byskun. YétHple u Heu€éTHble pyHkuuu. [lepruoanueckue GyHKIUN
OOnacte ompeneneHUss U MHOXecTBO 3HaueHMM ¢(yHkuuu. Hymn ¢yHkumu.
32 IIpomexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH —(DYHKIMH.
' Maxkcumymbl 1 MUHMUMYMBbI GyHKkuud. HaunOomnbiiee M HauMeHbIIee 3HAaUYECHUE
(GyHKLIMU Ha TPOMEKYTKE
33 CreneHHasi GyHKIMS C HAaTYpaJbHBIM M IIeNbIM TMoKa3areneM. EE cBolicTBa u
' rpaduk. CBolicTBa U rpaguK KOpHs N-Ol CTENEHU
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazaTtenpHas u orapudmudeckas GyHKIINU, ©X CBOWCTBA U TpaduKH
36 Touku paspbiBa. AcumnTorsl rpaduxoB ¢yHkiuii. CBoiicTBa (yHKUHMH,

HEIPEPBIBHBIX HAa OTPE3KE
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3.7

ITocneqoBaTENBLHOCTH, CIIOCOOKI 3a4aHU ITOCIEI0BATEIbHOCTEH

Apudmernueckass ©u reoMeTpuueckas nporpeccuu. Dopmyna  CIOXKHBIX

3.8
MIPOIIEHTOB
4 Havana marematudeckoro aHaiansa
4.1 [IpousBonnas ¢pynkiuu. [Ipon3BoaHbIE AI€eMEHTAPHBIX (PYHKINN
[IpumeHeHre mPOU3BOMHOM K HCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTH H
4.2 sKCcTpeMyMbl. Haxok/ieHne HauOomNbIIero U HaMMEHbIEro 3HaueHus: (yHKIINH
Ha OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHo’kecTBa 1 JIOTHKA
5.1 MHOecTBO, onepaiuu HaJl MHOKecTBaMu. [{uarpammsl Diinepa — Benna
5.2 Jloruka
6 BepositHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepostHocTb
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [IpsimMble ¥ TIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHoOrorpaHHHKH
7.4 Tena u TOBEpXHOCTH BpaLICHUS
7.5 KoopauHatsl 1 BEKTOPBI

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

Martemaruka: anreOpa 1 Hadajga MaTeMaTHIECKOTO aHaIn3a, TeOMETPHSI.
I'eomerpus. 10 - 11 xkmaccer: yaeb.1s 0061eo0pa3oBaT.opranu3auii: 06a30BbIi
u yriyoun.yposau/ JI.C.Atanacsiu u p. - 7-e u3f., nepepad.u gorm. - M.:

ITpocenienue, 2019. - 287 c.

METOJINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

OI'AOY IO «Axanemus Munnpocsenienus: Poccum

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




[JOKYMEHT MOZAMNWCAH 3NEKTPOHHOW MOANUCHIO

MYHULMNAJIbHOE BHOA)KETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHUE NPSA30BELIKOrO MYHULIMMAJIbHOIO OKPYTA
BOJIOrOAACKO# OBJIACTU "CPE[HSS LUKOJIA N2 2 I.FPSI30BLIA", LLlaxoBa
CeeTnaHa MBaHoBHa, [inpekTop

29.08.25 16:34 (MSK)

Ceptudukat 62631A6B59BIFED83E65DB2E92868466
[evicteyet c 28.05.25 no 21.08.26




