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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBasieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHErO
oOuiero o0pa3zoBaHusl, TaKk Kak 00€CIEeYMBAET BO3MOKHOCTh U3YUYEHHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIpPaBIEHHOCTH U MPEAMETOB T'YMAHUTAPHOIO IMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIeHHE,  (OpMHpyeMOe  MpU  U3YYEHUH
00y4YarOIIMMHCS TOHATHUIHBIX OCHOB I€OMETPUHU, NIPHU JI0KA3aTEIIbCTBE TEOPEM H
NOCTPOEHUM LEMOYKH JIOTUYECKUX YTBEPKIACHUM MPHU PEILICHUH T'€OMETPUUYECKHUX
3a7ay, YMEHHE BBIJIBUTaTb M ONPOBEPraTb TIUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl MPU PELICHHH 33/1a4 €CTECTBEHHO-HAYYHOI'O I[MKJIA, B YaCTHOCTH
dusnyeckux 3amad.

Llenp ocBoeHuss mporpaMmbl yd4eOHOro Kypea «l'eomeTpus» Ha yriayOia€éHHOM
YPOBHE — pa3BUTHE WHJIUBUIYaJbHBIX CIIOCOOHOCTEH OOy4aroummxcs mpu
U3YYEHUU T'€OMETPHUH, KaK COCTABIISIONICH mpeamMeTHON obnactu «MaTtemaTuka u
uHpopMaTHKa»  depe3  oOecriedeHHe  BO3MOXKHOCTH  MPHOOpETeHUs |
UCTIOJIb30BaHUsI OoJjiee TIIyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu@UUHBIX TEOMETPUHU, U HEOOXOAUMBIX JJIs YCIEIIHOTO MPO(hEeCCHOHATBEHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHHe NPEICTaBICHUS O TEOMETPUHU KAK YaCTH MUPOBOW KYyJIBTYpPBI U
(opMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U FEOMETPHUH C OKPYKAIOIIMM MUPOM;

(¢opMupoBaHUE MPEJCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJISIOIIMX ONUCHIBATH U H3y4daTh
pa3HbI€ SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MMOHATUHHOTO anmnapara o pa3aeiny
«CtepeoMeTpus» y4eOHOTO Kypca reOMETPHUH;

dbopMupoBaHME  YMEHHMS  BJIaJIeTh ~ OCHOBHBIMM  TOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (UTypax UM MX OCHOBHBIMU CBONCTBAMHU, 3HAHHE TEOPEM,
dbopMyn U yMeHUE WX MPUMEHSITh, YMEHHUS JIOKa3bIBaTh TEOPEMBbl U HAXOAUTH
HECTaHJAapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

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 Teopuid, (POpMUPOBAHHE MOHUMAHUS POJU AKCHOMATHUKH MPH
IIPOBEJICHUU PACCYKICHUM;

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



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

pa3BUTUE M COBEPILICHCTBOBAaHME WHTEJUIEKTYaJIbHBIX UM  TBOPYECKHUX
CHOCOOHOCTEN O0yuarouuxcs, MO3HaBaTeIbHOW aKTUBHOCTHU, HUCCIIEIOBATEbCKUX
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 JPYTUX
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», PEIEBAHTHBIMM I'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOyYeHHs B
10-11 kiaccax, OTHOCHTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4e€OHOro Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMHM  pachpeiensieTcss He  TOJbKO 110
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 rogam oOydenus. Coaep:kaHnue o0pa3oBaHus,
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 «MaTreMaTukay;

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 HEJIeJN).



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: NapalielIbHbIE
IpsIMBIE B IPOCTPAHCTBE, MAPAJUIENbHOCTh TPEX NPSIMBIX, MAPAIIIETBHOCTD MPSAMOU
u 1ockoctu. [lapamnensHoe W UEHTpabHOE MPOECKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOrO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapajuiesibHOW MPOEKUUU. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NpSAMBIMHA B IpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: MapaJlieIbHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAaHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpajap, MapajulelienuIe],
MTOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHINKYJIIPHBIE MIPSMbIC B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpEMa O HPSIMOH
NEPIEHINKYIISIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, 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 IIOCKOCTBIO, JBYTPAaHHBIN
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.
Kparuaiimne mnyTd Ha TOBEpXHOCTHM MHOTorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas Tteopema Iludaropa. I[lupamuma: n-yrompHas mnupamuiaa,
npaBuibHas W yceu€HHass mnupamuabl. CpoiicTBa pédbep M OOKOBBIX TpaHeil
IIPaBWIbHOW nUpaMubl. lIpaBriibHbIE MHOTOTpaHHUKU: NPABUJIbHAS NpPU3Ma U



IIpaBUJIbHAS IMpPaMUJa, IpaBWIbHAsA TPEYroJbHAs IHUpaMUAA U IPABUIIBHBIN
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 OOKOBOH MOBEPXHOCTH MpPSAMOW MPU3MBIL.
[Inomane OOKOBOM TOBEPXHOCTH U IOBEPXHOCTH MPAaBUIBHOM NHUpPaMUbI,
TeopeMa O IUIOAAU YCEUEHHON ITUPaMUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IPABHIIBHBIX
MHOTOrpaHHUKOB. CHUMMETpUsi B IIPaBUJIBHOM MHOTOIPDAaHHHMKE: CUMMETpUs
napajuielienunea, CUMMETPUs IPABUIBHBIX IIPU3M, CHUMMETPHUS IPaBUIBHOMN
UPaMU/IbI.

BekTOpbl 1 KOOPpAUMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE W I[POTUBOIIOIOKHO
HaIlpaBJIECHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOpAMU: CIIOKEHUE
Y BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHUE BEKTOpA Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOMCTBA YMHOYKEHHSI BEKTOpPA HA YHCIIO.
[ToHsaTe KoOMIUTaHapHbIE BEKTOpHI. [IpU3HAK KOMIUIAaHApHOCTU 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. CKansipHOE IpPOU3BEIAECHUE
BEKTOPOB.

11 KVIACC

TeJia BpaleHust

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

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Mapajuienenunena v ciaeactsus u3 He€. OO0bEM mnpaAMon H
HAKJIOHHOW TMPU3MBI, WIMHIpPA, MUpaMuIbl 1 KoHyca. OO0BEM Iapa U MapoBOTo
CerMeHTa.

KomOuHaiuu Tenm BpaleHuss U MHOTOrpaHHHKOB. [Ipw3ma, BmmcaHHas B
IWUIMHpP, ONHCaHHAas oOKojo uwimHapa. Ilepeceuenme cdepbl U 1mmapa ¢
wiockocThio. Kacanme mapa u cdepsl miockocTeio. [loHSATHE MHOTOTrpaHHHKA,



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

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

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

BekTOopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omepauuu Haja BeKkTopamu. BekTopHoe
YMHOXXE€HHE BEKTOpoB. (CBOMCTBa BEKTOPHOTO YyMHOXeHHUs. [IpsMoyrosbHas
cucTteMa KoopauHaT B mpoctpancTBe. Koopaunartel Bektopa. Paznokenue BekTopa
no ©Oazucy. KoopJIHWHATHO-BEKTOPHBI METOJA MPU PEHICHUU TE€OMETPUUYECKUX
3a/1ad.

JIBUKeHUs B IPOCTPAHCTBE

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



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTD TPAXKTAHCKOMW MO3UIIMKM 00YUaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WJIECHAa  POCCHUUCKOTO  oOIecTBa,  MPEJACTAaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
mporeayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, ONPOCHI W JIPYroe), YMEHHE
B3aMMOJICMCTBOBAaTh C COLUAIBHBIMU HHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIMSIMUA U HA3HAYCHHEM;

2) naTpHMOTHYECKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIXKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

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

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETHUKY MAaTEeMaTUUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PELICHHH, pacCyXI€HU, BOCIPUUMUYNBOCTh
K MaTeMaTUYECKUM acIleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHe:

c(OPMHPOBAHHOCTh yYMEHHS TPHUMEHSATH MaTEeMaTUYeCKHe 3HAHUS B
WHTEPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOC IIHMTaHHE, COAJAHCUPOBAHHBIM PEKHM 3aHATUH H
OTJIbIXa, PETYIsIpHAs hU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENIBHOMN €SI TENbHOCTHIO;

6) TpynoBOe BoCIUTAHME:

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



caM0OOpa30BaHUI0 Ha TMPOTSHKCHUH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUH MTPAKTUYECKUX 3a]1a4 MATEMaTHIECKON HAMPaBICEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYphl, TIOHMMAHHE BIUSHUS
COIMAIBHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJIHON U COIHAIBHON
Cpelbl, 0CO3HaHUE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIEeM, OpUCHTALIHS
HAa TMPUMEHEHHE MAaTeMaTUYeCKUX 3HAaHUU JUId pelieHus 3afgad B 00JacTH
OKpYXalolel cpefpl, IUIAHUPOBAHUE IIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIICCTBEHHOW  TPAKTUKH, IOHUMaHUE
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH JJIs Pa3BUTHUs IMBUJIM3ALMM, OBJAJICHUE S3BIKOM
MaTEMaTUKH W MaTEMaTHYCCKON KyIbTYypOodl KaK CpEICTBOM IIO3HAHHUS MUpa,
TOTOBHOCTh OCYIICCTBIISATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JACSATEIbHOCTh
WHIVBUAYAJIHHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

ba3oBble Jiornueckue aeicTBus:

BBISIBJISITh U XaPAaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU MATEMaTHYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXJy MOHATUSIMHU, (OPMYIUPOBATH
OTpe/IeSICHHs] TIOHSITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUu(pUKAIIY,
OCHOBaHMS 1J1s1 0000ILIEHNS U CPAaBHEHHSI, KDpUTEPUH ITPOBOIMMOIO aHAIIN34;

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

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKIACHUSIX, MPEUIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

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

MPOBOJIUTh CAMOCTOSATENILHO J10Ka3aTebCTBA MATEMATUUECKUX YTBEPKIACHUM
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS 1 BBIBO/IBI;

BBIOMpaTh crmocod pereHus: y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHHWs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarelbCcKue AeHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEILCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpPMHpPOBATH THUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, MPoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENHLHO (OPMYIHPOBATH OOOOIIEHUST W BBIBOJBI IO pe3yJbTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIIICHHIA;

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

Pabora ¢ undopmaunmeii:

BBISIBIISITH ACPUIUTH MH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

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

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

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIIPHHHUMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSMHU U
HEISIMU  OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M ITUCBMEHHBIX TEKCTaX, JiaBaTh IOSCHEHUS IO XOJy PEIICHUS 3a/ayd,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJICHHUS 3aJIaBaTh BOIPOCHI II0 CYIIECTBY OOCYXIaeMOHW TEMBI,
npoOJIeMBl, penlaeMoOi 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKCHUS;

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

PerynsiTuBHbIe YHUBepcaJbHbIE YueOHbIE 1elCTBUSA
Camoopranuszanus:



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

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVICKT:

BJaJeTh  HABbIKAMU  IIO3HABaTEJIbHOM  pediekcun Kak  OCO3HaHHUSA
COBEpIIAEMBIX JECUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJCTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Ipolecca MU pe3yibTara peLIeHHs
MaTeMaTUYeCKOM 3a/1auu;

OpEeIBUAECTh TPYIHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIESTEIIbHOCTb HA OCHOBE HOBBIX OOCTOSITEILCTB, JJAaHHBIX,
HalIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSCHATh MPUUUHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U WCIOJIb30BaTh NPEUMYIECTBA KOMAHIHON M WHIMBHUAYaTbHOU
paboThl mMpU pEHIeHUH YYeOHbIX 3aJa4, MPUHUMATh 1EJIb COBMECTHOMU
NEeSATENbHOCTH, TUIAHUPOBATH OPraHU3alMi0 COBMECTHON paboThl, paclpeaesiTh
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 JEWCTBUS C JPYrUMU YJI€HAMHU KOMAaH[bl, OLIEHUBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CHPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

e CBOOOJIHO OINEpUPOBaTh OCHOBHBIMU IMOHSATUSAMH CTEPEOMETPUU 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, NMPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

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

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJIHO pacmo3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (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
IPOEKTHpPOBaHKE (UTYP HA TJIOCKOCTb, BBIMIOJIHATh W300pakeHus puryp
Ha IJIOCKOCTH;

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

e BBIUMCIISITH  IUIONIAAM  TMOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
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 MOHSATHUSMH, COOTBETCTBYIOIIMMHU 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 MaTEMaTUYECKUX 3aj7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIOHOCTH;

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

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

e TMPUMEHATH TMOJYYEHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATH W
aHaJIM3UPOBATh PEalbHbIE CUTyalldd, MPUMEHSATh U3yYCHHBIE MOHSTUS B
mpolecce TMOMCKAa PELIeHUS MaTeMaTH4eckd  CcopMyIMpOBaHHOU
npoOJieMbl, MOJEIUPOBATH PEAJIbHbIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUU,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENIM C MCIOJIb30BAaHUEM 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 (yH/IAMEHTA PA3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiacca o0yyaromuics HayquTCs:



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

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

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

KJIacCU(UIIMPOBATH B3aMMHOE PACIIOIOkKEHUE C(hephl U MITOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIONIAJM MOBEPXHOCTEH MHOTOIPAHHUKOB M TeJl BpallleHHS,
Tr€OMETPUYECKUX Tell C TPUMEHEHUuEM (HopMyIT;

CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBS3aHHBIMH C KOMOMHAIIMSIMHU Te
BpallleHWs] 1 MHOIOTPaHHUKOB: MHOT'OIPAHHUK, BIMCAaHHBIA B cdhepy U
OMMCAaHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WIH TEJO
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 CEYECHUS TeJl BpalICHUS;

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

CBOOOJHO ONIEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIINIOJIHATH OINEpalii HaJl BEKTOPaMU;

3a/1aBaTh IIOCKOCTh YPABHEHHEM B IEKaPTOBOW CUCTEME KOOP/INHAT;
pemarb reOMETPUYECKHE 3a/1a4M Ha BBIUYMCIICHUE YIJIOB MEXAY IPSIMBIMU
U IUJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSHUA OT TOYKM JIO IUIOCKOCTH, B
L[E€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/A MPU PEIICHHH;
CBOOOJHO ONEPHUPOBATh MOHATHSAMH, CBSI3aHHBIMA C JBHJKEHHEM B
NPOCTPAHCTBE, 3HATh CBOMCTBA JIBH)KECHUU;

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



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

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

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

MPUMEHATh  IOJIYYCHHbICE  3HAaHUA HA  MNPAKTUKE:  CPAaBHUBATh,
AHAJIM3UPOBATH U OLICHUBAThH PEAJIbHbIE CUTYAILlMU, IPUMEHSITh U3YYECHHbBIE
IOHATHS, TEOPEMBI, CBOMCTBA B MPOLECCE IIOWCKA  PEIICHUS
MaTeMaTH4eCcKu  CPOPMYJIUPOBAHHOMW  MPOOJIEMBbI,  MOJCIUPOBATH
pealIbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPUM, HUCCIIEIOBATh MOCTPOCHHBIC
MOJIEJIM C MCIIOJIb30BAHUEM TE€OMETPUYECKUX TIOHATUA M TEOPEM,
ammapara anreOpbl, peniaTh MPaKTHYECKUE 3a/auyd, CBSI3aHHBIE C
HAXOXJICHUEM F€OMETPUUECKUX BEJIUYHH;

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



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne

/o

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbl

KoaunuecTBO 9acoB

Bcero

KoHTpoJbHbIE
padoThI

DJIeKTPOHHBIE
(uu¢pposbie)
o0pa3oBaTesibHbIE

pecypchbl

BocnurareanHbIi
KOMIIOHEHT YpPOKa

Bsenenue B crepeoMerpuro

23

Hcnons3oBanue
BOCIIUTATEIBLHBIX
BO3MOKHOCTEH
coJiep>KaHusl TEMBI
yepe3 moa0op
COOTBETCTBYIOIIHUX
3a1a4 JuIs
pereHusl.
Bxiatouenue B
YPOKHU UTPOBBIX
MpOLEeTyp IS
MOJI/ICP>KAHUS
MOTHBAIUU
00yJaroIIUXCsl K
MOJIYYCHHIO
3HAHUM.
[Ipumenenne Ha
ypoKax
MHTEPAKTUBHBIX
(hopm paboThI ¢

00 yJarOIINMUCS
HMHTEJUICKTYaJIbHbIX




urp, [Ipumenenue
TPYIIIOBOI paboThI
B Mapax, KOTOpbIe
ydar
00yJaroIIuXCst
KOMaHJTHOM paboTe
Y B3aMMOJICHCTBUIO
C IpYrUMH
00yJarOITUMHUCH.

B3aumHoe pacrnonokeHue npsiMbix B
IPOCTPAHCTBE

Hcnons3oBanue
BOCIIMTATEIbHBIX
BO3MOKHOCTEH
COJICPIKAHUS TEMBI
4yepes moaoop
COOTBETCTBYIOIIHNX
3a7a4 s
pelIeHuUS.
Bxkirouenue B
YPOKH UTPOBBIX
TIPOLEAYP IS
MO ICPIKAHUS
MOTHBAIIH
00yJaromuxcs K
MOJTyYEHUIO
3HAHHH.
[IpumeHnenue Ha
ypOKax
WHTEPAKTHBHBIX
(dhopM paboTHI C
00y4aroLTUMUCS:




HMHTEJUIEKTYaTbHBIX
urp, [Ipumenenue
IPYNIOBOI paboThI
B Mapax, KOTOpPbIE
yuar
00y4JaroIuXxcst
KOMaH/JHOU paboTe
Y B3aMMOJICHCTBHUIO

C ApYruMH
00y4aroIuMuUcs.

[TapajyuieabHOCTD NPAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE

Hcnons3oBanue
BOCITHTATEIbLHBIX
BO3MOKHOCTEH
coJiep>KaHusl TEMBI
4yepe3 moa00p
COOTBETCTBYIOIINX
3a1a4 JuIs
peuieHusl.
Bxarouenue B
YPOKHU UTPOBBIX
npouenyp st
Mo/ IePKaAHUS
MOTHBAIUN
o0yyaromuxcs K
MOTYYECHUIO
3HAHH.
[Ipumenenue Ha
ypOKax
WHTEPAKTUBHBIX
¢dopm paboTsI ¢




00y4arOLTUMUCS:
WHTEJUICKTyaJIbHbIX
urp, [Ipumenenne
TPYNIOBOI paboOThI
B MMapax, KOTOpbIe
y4ar
o0yyJaromuxcs
KOMaHJTHOH paboTe
M B3aNMOJICHCTBUIO
C IpYTUMH
00yJarOIITUMHUCH.

[lepneHMKyIApHOCTD IPSIMBIX U
IIJIOCKOCTEH B IIPOCTPAHCTBE

25

Hcnons3oBanue
BOCIIUTATCIbHBIX
BO3MOXKHOCTEH
coJiep KaHUs TEMBI
4yepe3 moaoop
COOTBETCTBYIOIIHNX
3a1a4 I
perieHusI.
Bxirouenue B
YPOKH UTPOBBIX
TpoLIeyp st

Mo/ iepKaHus
MOTHBAILUU
00yJaroIIMXCsl K
MOJIYYCHUIO
3HAHUM.
[IpnmeHnenne Ha
ypoKax
WHTEPAKTUBHBIX




¢dopm paboTsI ¢

00 yJarOIIMMUCH
WHTEJUIEKTYaTbHBIX
urp, [Ipumenenue
TPYIIIOBOM paboThI
B MMapax, KOTOpbIe
ydar
00yJaroIIuXcst
KOMaHJTHOH paboTe
U B3aMMOJICUCTBUIO

C IPYTUMH
00yJarOITUMUCH.

Yribl 1 pacCTOsIHUS

16

Hcnons3oBanue
BOCIIUTATEIbLHBIX
BO3MOKHOCTEH
CoJIep KaHUsT TEMBI
yepes moadop
COOTBETCTBYIOIIUX
3a1ay JuIs
perieHusl.
Bxkirouenue B
YPOKH UTPOBBIX
npouexyp st
MO/ /IepKaHUS
MOTHBAIIH
o0yJaromuxcs K
MONTyYEHUIO
3HAHHH.
[IpumeHnenue Ha
ypoKax




WHTEPAKTHUBHBIX
(hopm paboThI ¢
00yJarOIIMMUCS
HMHTEJUIEKTYaTbHBIX
urp, [Ipumenenue
IPYNIOBOI paboOThI
B [1apax, KOTOpPbIE
yuar
00y4JaroIuXxcst
KOMaHJHOU paboTe
Y B3aMMOJICHCTBHUIO

C ApYruMH
00y4aroIUMUcs.

MHororpaHHUKH

Hcnons3oBanue
BOCITHTATEIbLHBIX
BO3MOKHOCTEH
COZICP/KAHUS TEMBbI
yepes moadop
COOTBETCTBYIOIINX
3aja4 s
peuieHusl.
Bxarouenue B
YPOKHU UTPOBBIX
npouenyp st
NOAJAEPKAHUS
MOTHBAIUH
o0yJaromuxcs K
MOTYYECHUIO
3HAHHM.
[IpumeHeHnue Ha




ypOKax
MHTEPAKTHBHBIX
(hopM paboTHI C
00y4arOLUMUCS:
WHTEJUICKTYaTbHBIX
urp, [Ipumenenne
IPYIIIOBON pabOTHI
B IIapax, KOTOphIC
yuar
o0yJaronmxcs
KOMaHHOU paboTe
M B3aUMOJICHCTBUIO
C IpYTHUMH
00yJarOIITUMUCH.

Bekrops! B ipocTpaHcTBe

12

Hcnons3oBanue
BOCIIUTATCIBHBIX
BO3MOXKHOCTEH
COJIEp>KaHUs TEMBI
yepe3 moaoop
COOTBETCTBYIOIIHNX
3a1a4 I
perieHwusl.
Bxirouenue B
YPOKH UTPOBBIX
MpoLEeyp IS
Mo/iepKaHUs
MOTHBAILUN
00yJarOIIXCsl K
MOJTYYSHUIO
3HAHUM.




[IpumeHnenue Ha
ypoKax
MHTEPaKTHBHBIX
¢dopm paboTsI ¢

00 yJarOIIMMUCS
WHTEIUIEKTYaTbHBIX
urp, [Ipumenenue
IPYNIOBOI paboOTHI
B [1apax, KOTOpble
ydar
00yJaroIIuXxcst
KOMaHJTHOH paboTe
U B3aUMOJICHCTBUIO
C IpYrUMH
00yJarOITUMHUCH.

[ToBTOpEHME, 0600IICHHE U CUCTEMATH3AIUS
3HAHUH
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11 KIIACC

Ne i/m

HaumeHoBaHue pa3iesioB U TeM
NporpamMmmbl

KoanuyecTBo 4acoB

Bcero
padoThI

KoHTpoJbHbIE

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTesibHbIE

pecypcbl

BocnurareabHbIi
KOMIIOHEHT yPOoKa

AHanuThuyecKkas reoMeTpus

15 1

Hcnons3oBanue
BOCITUTATEIHHBIX
BO3MOKHOCTEMN
COJIep>KaHUs TEMBI
4yepe3 moaoop
COOTBETCTBYIOIIHNX
3a1ay i
perieHusl.
Bxitouenue B
YPOKH UTPOBBIX
pouenyp st
MOJIJICP>KAHUS
MOTHUBAIUU
00yJaroIIUXCsl K
MOJIYYCHUIO
3HAHUU.
[IpnmeHnenue Ha
ypokax
MHTEPaKTUBHBIX
(dhopm paboThI ¢
00y4arOIUMUCS:
WHTEJUIEKTyaJIbHbIX
urp, [Ipumenenue




TPYIIOBOI pabOTHI
B I1apax, KOTOpPbIE
ydar
o0yyJaromuxcs
KOMaHTHOM pabote
7 B3aMOJICHCTBHUIO
C IpYTUMH
00yJarOIITUMHUCH.

[ToBTOpeHme, 0600IICHNE 1
cHCTEeMaTH3alus 3HAaHUH

15

Hcnons3oBanue
BOCITUTATEIbHBIX
BO3MOKHOCTEH
CoJIep KaHUs TEMBI
yepe3 noa0op
COOTBETCTBYIOIIUX
3a1a4 I
peIICHHUS.
Bxirouenue B
YPOKHU UTPOBBIX
Mporenyp s
TOJITICPKAHST
MOTHBAILIUN
00yJaroIIXCsl K
MOJTy4EHUTO
3HAHHH.
[Ipumenenne Ha
ypokax
WHTEPAKTUBHBIX
(dhopm paboThI ¢
00y4arOIUMUCS:
UHTEIIEKTYaTbHBIX




urp, [Ipumenenue
TPYIIIOBOM paboTHI
B [1apax, KOTOpbIE
yuar
00yJaronuxcst
KOMaHHOM pabote
1 B3aMMOJICUCTBUIO
C IpYrUMH
00yJarOIIUMHUCH.

OO0bEM MHOTOTpaHHHUKA

17

Hcnons3oBanue
BOCITUTATEIbHBIX
BO3MOKHOCTEH
COJICP)KAHUS TEMBI
4yepes moaoop
COOTBETCTBYIOIIHNX
3a7a4 s
pelIeHuUs.
Bxirouenue B
YPOKH UTPOBBIX
POLEAYP JUTS
O ePKAHUS
MOTHBAIAH
o0yuaronmxes K
MOJTy4YEHUIO
3HAHHH.
[IpumeHeHue Ha
ypOKax
WHTEPAKTHBHBIX
(hopM paboTHI C
00y4aroLUMUCS:




UHTEIIEKTyaTbHBIX
urp, [Ipumenenue
IPYNIOBOI pabOThI
B MIapax, KOTOpHIE
yuar
00yJaroIIuXxcst
KOMaHJHOU pabore
U B3aUMOJICHCTBUIO

C ApYruMHU
00y4aroIuMuUcs.

Tena BpaieHnus

24

Hcnons3oBanue
BOCHUTATENbHBIX
BO3MOXKHOCTEH
coJiep>KaHusl TEMBI
yepe3 moa0op
COOTBETCTBYIOIINX
3a7a4 s
peleHusl.
Bxarouenue B
YPOKH UTPOBBIX
IpOLEAYp TS
TO/IICP KAHUS
MOTHBAIUU
o0yJaromuxcs K
MOJIYYCHHIO
3HAHHM.
[Ipumenenue Ha
ypoKax
WHTEPAKTUBHBIX
¢dopm paboTsl ¢




00y4aIOLTUMUCS:
WHTEJUICKTyaJIbHBIX
urp, [Ipumenenune
TPYIIOBOI pabOTHI
B I1apax, KOTOpbIE
ydar
o0yJaronmxcs
KOMaHHOM pabote
7 B3aMOJICHCTBHUIO
C IpYTUMH
00yJarOIITUMUCH.

[Tmomaay MOBEPXHOCTH U 00BHEMBI
KPYTJIBIX TEJ

Hcnons3oBanue
BOCIUTATEIbHBIX
BO3MOXKHOCTEH
CoJIep KaHUs TEMBI
4yepe3 moa0op
COOTBETCTBYIOIIHNX
3a1a4 I
perieHusl.
Bximrouenue B
YPOKHU UTPOBBIX
MpoLeyp st
MOJICP KaHUS
MOTHBALIUU
00yJaroIuXcst K
MOJIYYCHUIO
3HAHUM.
[IpnmeHeHne Ha
ypokax
UHTEPAKTUBHBIX




¢dbopm paboTsl ¢
00yJarOIIMMUCS
WHTEIUICKTYaThbHBIX
urp, [Ipumenenune
TPYIIIOBOM paboTHI
B T1apax, KOTOPHIE
y4ar
00yJaronuxcst
KOMaHJIHOH padoTe
U B3aMMOJICUCTBUIO
C IpYrUMH
00yJarOITUMHUCH.

JBroxeHust

Hcnons3oBanue
BOCIHUTATEIbHBIX
BO3MOXHOCTEH
CoJIep KaHUs TEMBI
4yepes moadop
COOTBETCTBYIOIIUX
3a7a4 JuIs
penieHusl.
Bxirouenue B
YPOKH UTPOBBIX
npoueayp Juist
oI IePyKaHMS
MOTHBALIIN
o0yJaromuxcs K
MOTy4YEHUIO
3HAHHH.
[IpumeHeHue Ha
ypoKax




UHTEPAKTUBHBIX
(dhopm paboThI ¢
00yJarOIIMMUCH
UHTEIIEKTYaTbHBIX
urp, [Ipumenenue
TPYIIIOBOM paboThHI
B Mapax, KOTOpbIe
yuar
00yJaronuxcst
KOMaHJHOH pabore
U B3aUMOJICHCTBUIO

C ApYruMHU
00y4aroIUMHUCS.

[ToBTOpeHwue, 0600IICHNE U
CHCTeMaTH3aI|s 3HAHUH

17
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IMTPOI'PAMME

102







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne i/

Tema ypoka

KoaunuecTBO 9acoB

Bcero

KoHnTpoJibHbIe
padoThI

darTa uzyyenus

OcHOBHBIE NpaBUIIa U300paXKEHUS Ha
PHUCYHKE IJIOCKOCTH, MapajiebHbIX
IpSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[ToHsATHS cTepeoMeTpHH: TOUKA, MpsMas,
TUIOCKOCTh, TPOCTPaHCTBO. OCHOBHEBIC
IpaBuJia U300pa’keHUsl HAa PUCYHKE
TUIOCKOCTH, TTApAJUIETbHBIX TIPSIMBIX
(OTpe3KoB), cepeAMHBI OTpE3Ka

[ToHsATHS: IepeceKaronrecs TIOCKOCTH,
niepeceKaroInecs npsmas U mioCKOCTb;
HOJYIIPOCTPAHCTBO

[TonsTHs: nepecekarourecs MI0CKOCTH,
MepEeCceKaoIINEcs MPAMast U IIIOCKOCTh;
MOJTYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHHUE
IIPOCTEUIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIONUX 00bEKTOB

MHororpaHHuKH, U300paKeHne
IPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOMUX 00HEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIE/ICTBHS U3 HUX




AxcroMEBI CTCPCOMCTPUHU U TICPBLIC
CIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
ciencTsus n3 Hux. CriocoOb!I 3aJaHus
MPSIMBIX U IJIOCKOCTEW B MPOCTPAHCTBE.
O0603Ha4YCHMS TPSIMBIX U TUIOCKOCTEH

10

N306paxeHne ceueHni mupamMuibl, Kyoa u
MPU3MBI, KOTOPBIE IIPOXOAAT Yepes ux
pé€bpa. N3o0pakeHne nepeceyeHus
MOMyYEHHBIX TIOCKOCTEH.
PackpammBanue mocTpOEHHBIX CEUCHUH
Pa3sHbIMU LIBETaAMU

11

N3o0pakeHne ceueHuil mupamMupl, Kyoa u
IPU3MBI, KOTOpPbIE IPOXOAAT Yepe3 X
pé6pa. N300pakeHune nepeceueHus
MIOJIY4EHHBIX IJIOCKOCTEH.
PackpamBanue NOCTPOSHHBIX CEYSCHUN
pa3HBIMM LIBETAMU

12

N300pakeHne ceueHuil nupaMupl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOAST Yepe3 UX
pé€bpa. N3o0pakeHne nepeceyeHus
MOJTyYEHHBIX IIOCKOCTEH.
PackpamrBanue noCTpOEHHBIX CEUEHUI
pa3HbIMU LIBETaMU

13

N3o0pakeHne ceueHuit mupamMusl, Kyoa u
IPU3MBI, KOTOPbIE TPOXOAAT Yepe3 X
pé6pa. N300pakeHune nepeceueHus
MIOJIY4EHHBIX IJIOCKOCTEH.
PackpamBanue NOCTPOEHHBIX CEYEHUN




Ppa3HbIMHU LIBETAaMH

14

Merton cnenoB mis IMOCTPOCHUA CeUYeHUH

15

Merton cnefoB st TOCTPOSHUS CEYCHU M.
CBoiicTBa niepeceveHuid MpsIMbIX U
IIJIOCKOCTEN

16

Mertop ciefoB A MOCTPOCHUS CEYEHU M.
CBoiicTBa niepece4eHnil MpsMBbIX U
IJIOCKOCTEH

17

[TocTpoeHue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEHN M 3aMUCh IIaroB
IIOCTPOCHUS

18

[TocTpoeHue ceveHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh IAaroB
MTOCTPOCHUS

19

[TocTpoenue ceuenuit B nupamu/e, Kyoe
1o TpéM ToukaM Ha p&opax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aIIUCh IIAaroB
IIOCTPOCHUS

20

[TocTpoenue ceuenuit B nmupamue, Kyoe
no TpéM ToukaMm Ha p&bpax. Co3nanue
BBIHOCHBIX YEpPTEXKEHN U 3alIUCh 11AaroB
IIOCTPOECHUS

21

[ToBTOpenue manumerpun: Teopema o
IPONOPIUOHANBHBIX oTpe3kax. [Togobue
TPEyrOJILHUKOB

22

HOBTOpeHI/Ie IIaHUMCTPHUU: TeopeMa




Menemnasa. PacueTsl B ceueHUIX HaA
BBIHOCHBIX uepTexax. cropus pa3BuTus
IJIAHUMETPUU U CTEPEOMETPUU

23

Kontponbnas padora "Axkcruombl
crepeomerpuun. Ceuenus"

24

B3anmMHOe pacnonoxeHue npsMbIX B
npocTtpaHcTBe. CKpelmBarommecs
npsmMbie. [IpU3HaKu CKpeInBaOIINXCS
npsaMeix. [lapainensHele npsMeie B
IIPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUU U
€IMHCTBEHHOCTHU MPAMON MapajuieIbHON
JTAHHOW NMPAMOU, IIPOXOSILEH yepes
TOUYKY MPOCTPAHCTBA U HE JIeXKAIleH Ha
JTAaHHOW MpsMoii. Jlemma o mepeceueHun
napaaiCIbHbIX NPAMBIX IIJIOCKOCTBIO

26

[TapayutenpHOCTB Tpex npsAMbIX. Teopema
0 TpEX MapajuleNbHbIX NPAMBIX. Teopema o
CKPEIUBAIOIINXCS MPSAMBIX

27

[TapannensHOE TPOESKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapaJuIeIbHOTO
npoekTupoBanus. M3o0paxkeHne pa3HbIxX
buryp B napamuienbHOM MPOSKINH

28

lenTpanbpHas mpoekuus. YToiu ¢
COHAIIPABJICHHBIMH CTOPOHAMH. YTOJI
MEXAY IPAMBIMU

29

3agaun Ha JOKA3aTEILCTBO U
HCCIIENOBAHUE, CBSI3AHHBIE C
PacIoNIOKEHUEM MPSAMBIX B IIPOCTPAHCTBE




30

[TonsATHA: MapauIeIbHOCTD IPSAMOM U
IUIOCKOCTH B IpocTpaHcTse. [Ipusnak
NapauIeIbHOCTH MPAMOH U INIOCKOCTH.
CBolicTBa napaiebHOCTH NPSMOM U
IJIOCKOCTH

31

I'eomeTpuyeckue 3a1a4u Ha BEIYUCIICHUE
U I0Ka3aTelIbCTBO, CBA3AHHBIC C
MapaJIEIbHOCTBIO IIPSIMBIX U IIJIOCKOCTEU
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHust, IpOXosAIIEero
yepe3 JaHHYIO NMPSMYIO0 Ha YepTexKe U
MapajuIeIbHOr 0 Apyrou npsmoun. Pacuér
OTHOIICHU I

33

[TapannensHas IpoeKIys, IPUMEHEHUE
JUTSL TIOCTPOCHUS CCUCHHI Ky0a H
napayenenuneaa. CBoiicTea
napasuieNienumne1a u mpu3Mbl

34

[TapamnensHble iockoctu. IIpu3Haku
NapaJuIeIbHOCTH ABYX IUIOCKOCTEN

35

Teopema o0 napaJuIeIbHOCTH U
€IMHCTBEHHOCTH TNTIOCKOCTH, MPOXOASIICH
yepes TOUKY, HE MPUHAIIEKALLYIO TaHHOU
IJIOCKOCTH U CJIEICTBUSA U3 HEE

36

CBoiicTBa napauieNbHbIX MIIOCKOCTEN: O
MapaJlyIeIbHOCTH MPSIMBIX ITEpECeYEHUs
IIPY MIEPECEUECHHUH JABYX MAPATIIEITbHBIX
IJIOCKOCTEN TPEThEU

37

CaoiicTBa mapayyIeNbHBIX MIIOCKOCTEH: 00
OTpe3Kax MapauielIbHbIX MPSIMBIX,




3aKIIIOYEHHBIX MEXIY MapajlIeIbHBIMU
TUTOCKOCTSIMH;, O TIEPECEUCHUH MPSMOH C
ABYMSA TapaJlJICJIbHBIMHA IIJIOCKOCTSAMU

38

Kontponbnas padora "TlapanenbHOCTh
MPSIMBIX U MIJIOCKOCTEH B MpOCTpaHCcTBe"

39

[ToBTopenue: Teopema [Tudaropa Ha
TUTOCKOCTH

40

[ToBTOpEeHue: TpUroHOMETpUs
MPSIMOYTOJILHOT O TPEYT OJIbHUKA

41

CBoiicTBa Ky0a U MPSIMOYTOJIBHOTO
napasuiesenunesia

42

[lepneHqUKyYIAPHOCTD IPAMOM U
mockocty. [Ipusnak
NEPIEHIUKYIIPHOCTH IPSIMON U
IUIOCKOCTH

43

Borunicnenue 1iuH oTpe3KoB B KyOe U
IIPSIMOYT OJIBHOM IapajuleenuIee

44

[IeprieHIMKYISIPHOCTD IPSAMOMN U
mockocty. [Ipusnak
NEPIEHIUKYIIPHOCTH IPSIMON U
IUIOCKOCTH

45

Teopema o CylIeCTBOBAaHUH U
€IMHCTBEHHOCTH MPAMOU, IPOXOASAIIEN
Yyepe3 TOUKY NPOCTPAHCTBA U
MEPIECHANKYISIPHON K TITIOCKOCTH

46

[11n0cKOCTH U NEepHEeHIUKYIIPHbIE UM
psIMbIE B MHOT'OT'PaHHUKAX

47

[I;mockocTH U nepreHINKYIIpHBIE UM




MMpSAMBbIC B MHOI'OI'PAHHUKAX

48

[leprienauKynsip ¥ HAKJIOHHAS.
[TocTpoeHne nepneHuKyspa U3 TOYKH

Ha IPSIMYIO

49

[lepnenquKyIIsip ¥ HAKIIOHHAS.
[TocTpoeHne nepneHuKyspa U3 TOYKH
Ha IIPSAMYIO

50

Teopema o TpEX MepHeHAUKYISIpax
(mpsimast u oOpaTHasi)

51

Teopema o TpEx mepreHIUKYIsIpax
(mpsiMast 1 oOpaTHas)

52

Yron Mexay CKpenmBaroIuMUCS
PSIMBIMU

53

[Touck nepneHuKyIsApHBIX IPSIMBIX C
MOMOIIIBIO TEPIIEHANKYISIPHBIX
IJIOCKOCTEM

54

OpToronajibHOE MPOESKTUPOBAHUE

55

[TocTpoenue ceueHuit Kyda, MpU3MBbI,
MPaBWJIBHON NMUPaMUIbI C TOMOLIBIO
OpPTOTrOHAJILHOU NPOEKLIUH

56

[TocTpoenue ceuenmit Kyoa, IpU3MBI,
IPaBUIIBLHOIN MUPaMUJIBI C TOMOILBIO
OpPTOTrOHAJIBHOU MPOEKIUH

57

CumMeTpusi B IPOCTPAHCTBE
OTHOCHUTEJBHO I10ockocTH. [1mockoctu
CUMMETpPHUI B MHOTOTPaHHHUKAX

58

[Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KaK CJIEJCTBUE CUMMETPUU




59

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSHUM OT TOYKH 10 INIOCKOCTH

60

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOSTHUM OT TOYKH JIO IITIOCKOCTH

61

Cnoco0b! OMyCTUTh MEPHIEHAUKYIISPHI:
CUMMETpUSI, CABUT TOYKHU TIO
napajieIbHONU NPAMOU

62

Kontponbnas pabora
"TlepnieHANKYISIPHOCT NPAMBIX U
MJIOCKOCTEH B MpOCTpaHcTBe"

63

CrBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

64

[ToBTOpEeHME: yroa Mexay NpsMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYT OJIBHUKE, TEOpEMA
KOCHUHYCOB

65

[ToBTOpenue: yrom Mexay
CKpELIUBAIOIIUMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

66

FGOMeTpI/IquKI/Ie MCTOAbI BEIYUCICHUA
yriia MCXKAy NpsAMBIMHA B MHOT'OI'PaHHUKAX

67

JIByrpanHbIil yron. CBoOWCTBO JIMHEHHBIX
YIJIOB ABYTPAaHHOIO yIijia

68

Ilepnen UKy pHBIE IIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHANKYISIPHBIX
IUIOCKOCTEHN

69

[Tpu3Hak neprneHaAuKyIIpHOCTH
IIJIOCKOCTEN; TeopemMa O MpsIMOI




MEpPECEUCHHUs IBYX IIIOCKOCTEN
NEePIEeHIUKYISPHBIX TPEThEel MIOCKOCTH

70

[TpsiMoyronbHBIN Mapanenenunen; Kyo;
M3MEPEHMsI, CBOICTBA MPSAMOYTOJILHOTO
napasuiejenunena

71

TeopeMa 0 n1uaroHay NPAMOYTOJIBHOTO
napaJuleenuesa u CIeACcTBUE U3 Heé

72

CTepeOMeTpI/ILICCKI/Ie U IPUKITIaIHbIC
3aJa4u, CBA3aHHbBIC CO BZaMMHBIM
PACIIOIOKCHUEM NIPSAMBIX U IINIOCKOCTH

73

[ToBTOpEHME: CKpenBaroUecs NpsMble,
napajenbHble INIOCKOCTH B CTaHJapTHBIX
MHOI'OI'paHHHMKAxX

74

Hapa ImapajiCJIbHbIX IUIOCKOCTEH Ha
CKPpCHIMBAIOIHUXCA MIPAMBIX, PACCTOSIHHEC
MCKAY CKPCHIUBAOIIHUMUCA ITPAMBIMUA B
MMPOCTBIX CUTYyaLlUAX

75

PaccrostHre OT TOYKH J10 MJIOCKOCTH,
paccTosiHAE OT MPSMOU JI0 TIOCKOCTH

76

Brruncienue paccTossHu MEX Iy
CKPEIINBAIOIIUMHUCS TPSIMBIMU C
MOMOIBIO MEPIEHIUKYISIPHOMN MIOCKOCTH

77

TpéXrpaHHblid yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOpEMBI KOCHHYCOB ¥ CUHYCOB JUISI
TPEXTPAHHOIO yIjia

78

KonTponbrast padora "YTisl 1
paccrosHus"




Cucremartuzanus 3HaHuil "MHOrorpaHHuK

79 " 1
U €r0 3JIEMEHTHI

80 [Mupamuna. Bunsl nupamua. [IpaBunsHas 1
nupamuIa

81 [Tpusma. [IpssmMast 1 HaKJIOHHAS TPU3MBL. 1
[IpaBuiibHas npusma

82 [Ipsamoin napannenenunesn, 1
OPSAMOYTOJIbHBIN Napaiesnenunes, Kyo

83 Brimykisie MHOrorpanauku. Teopema 1
Ditnepa
Brinykiible MHOrOrpanHuku. Teopema

84 Oiinepa. [IpaBuiibHbIE U MTONYNIPaBUIbHBIE 1
MHOT'OI'paHHHUKH

85 Kontponsnas padora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEeKTOpaA Ha IIIOCKOCTH U B 1
HPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 PazHOCTB BEKTOPOB 1

89 [IpaBuio napanenenumnena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
Pasnoxxenue Bexkropa no 6asucy Tpéx

91 BEKTOPOB, HE JISKAIINUX B OTHOU 1
TJIOCKOCTH

92 CkansipHoe pou3BeeHUE 1

03 Brruucnenue yria Mex,1y BEKTOpaMH B 1
MPOCTPAHCTBE

94 [Ipocretimue 3a1a4u ¢ BEKTOpaMHU 1




95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a7a4u ¢ BEKTOpaMH 1
98 O0600mIeHNe U cuCTeMaTH3aIMsI 3HAHUI 1
99 O06o00uIeHne M cucTeMaTH3aIMsI 3HAHUI 1
100 HToroBast KoHTposIbHAs padboTa 1
101 HroroBas kKoHTpoJIbHAs paboTa 1
102 O0001IeHre 1 cucTeMaTu3aus 3HaHui 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




11 KIIACC

KoanuyecTBo 4acoB

Ne ni/n Tema ypoka B KoHnTpoubHbIe JarTa uzy4enus
cero
padoTbI

[ToTOpenue Temsl "KoopauHarsl

1 BEKTOpA Ha IIOCKOCTU U B 1
npocTpaHcTse"

9 [ToBTOpenue temel "CkanspHoe 1
MPOU3BEAECHNE BEKTOPOB"

3 [ToBTOpenue Tembl "Briunciienue yria 1
MEX]ly BEKTOpaMH B IIPOCTpaHCTBE"

4 IToBTOpEeHME TeMBI "Y paBHEHUE MPSIMOU, 1
IPOXOAsILEN Yepe3 ABe TOUKU"

5 YpaBHEHHE MIIOCKOCTH, HOPMAaJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax

5 YpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YpaBHEHUE IJIOCKOCTU B OTPE3KAX

7 BekTopHoe npousBencHue 1

8 JIuHeliHbIE HEPABEHCTBA, JIMHEMHOE 1
IPOrPaMMHUPOBAHKE

9 JIuHeiiHbIe HEpaBEHCTBA, TUHEMHOE 1
IpOrpaMMHUpPOBaHUE

10 AHanuTUYECKHE METOIBI pacuéra yria 1
MEX]ly IPSIMBIMM B MHOT O pPAaHHUKAX

11 AHanuTUYeCKre METOAbI pacuéra yria 1
MEX]y MJIOCKOCTSIMU B MHOIOTpaHHHUKaX

12 ®opmysa pacCTOSIHUSI OT TOUKH J10 1




IIJIOCKOCTHU B KOOpAWHATAX

13

Haxoxnaenue paCCTOﬂHI/Iﬁ OT TOYKH O0
IIJIOCKOCTH B KY6C

14

HaxoxxneHue pacCTOSIHUM OT TOYKH 10
IIJIOCKOCTH B IIPABUJIBHOW NMUPAMHU/JIE

15

KonTtponbsHas padora "AHanuTuveckas
reomerpus"

16

CeueHus MHOT'OI'paHHUKOB: CTAHAAPTHBLIC
MHOT'OI'paHHUKN

17

CeueHust MHOT'OTPAaHHUKOB: METOJ]
CIIEOB

18

CeueHusi MHOTOTPAaHHUKOB: CTaHIapTHBIE
MIJIOCKOCTH, NMEPECCUCHUS IPAMBIX U
IJIOCKOCTEM

19

[TapaynenpHbIE IPSAMBIEC U TUIOCKOCTH
MapajuiesIbHbIE CEUEHUS

20

[TapannenbHble NpsiMbIE U TNIOCKOCTH
pacyér OTHOLICHUH

21

[TapaienbHbIC MPSMBIE U TUIOCKOCTH
YTIIBI MEXTY CKPEIIHUBAIOIIUMHUCS
PSIMBIMU

22

[lepnieniuKynspHble IpsIMbIE U
IJIOCKOCTH: CTaHAapTHBIE Mapbl
NEPHEHANKYJISPHBIX IJIOCKOCTEN U
IPSIMBIX, CHMMETPUU MHOTOTPaHHUKOB

23

[IeprieHuKyIsIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEePHEHAUKYIIApax




24

[leprienauKynspHbIe IPSIMBbIE U
IUIOCKOCTH: BBIYMCIIEHUS IIMH B
MHOI'OTpaHHHUKaX

25

[ToBTOpenue: miomanu
MHOTOYT OJIbHHKOB, (DOPMYIIBI A5t
TIomaaei, cCooopaXkeHus moao0ous

26

[ToBTOpeHwue: momaau
MHOT'OYT OJIbHUKOB, (POPMYIIbI AJIst
TUIOMIA 1N, COOOpakeHUS MO100Us

27

[ToBTOpenue: miomaau
MHOTOYT OJIbHUKOB, (DOPMYIIBI AJIst
TIoMaAeH, COOOpaXkeHus Moao0us

28

[Tnormamm ceyeHnii MHOTNOrPaHHHUKOB:
TUTONIATU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUsI MTOT00MS

29

[Iimomany ce4eHnii MHOTOIPaHHUKOB:!
IUIOIIAU TIOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaKeHHUs MOA00u s

30

KonTtponbsHas pabora "TloBTOpeHue:
MHOTI'OTPaHHUKH, CEYEHU S
MHOTI'OTPaHHHUKOB"

31

O6BéM Tena. O0bEeM MPSIMOYTOIBHOT O
napajiesienumneia

32

3amaun 06 ynBoeHUU Kyba, 0 KBaapaType
Ky0a; O TPUCEKIINH yIia

33

CrepeoMeTpruIecKHe 3a/1auk, CBSI3aHHbIC
¢ 00BbEMOM IIPSAMOYT OJIBHOT O
napaJuieenuresa




34

[Ipuknannele 3a1a4u, CBSI3aHHBIC C
BbIUKCIIEHHEM 00bEMA NPSAMOYTOJIbHOTO
napasuieyenunena

35

O0bEM npsIMOl TPU3MBI

36

CrepeomeTpruyecKue 3a1auu, CBSI3aHHbIE
C BBIYUCIIEHUEM 00BEMOB MPSIMON
IIPU3MBI

37

[Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSIMOM TTPU3MBI

38

Brruuciaenne 006EMOB TeN ¢ IIOMOIILIO
onpenenéHHoro uHTerpaina. O0néEM
HAKJIOHHOM MPU3MBI

39

Brrancnenue 00bEMOB TeIT C TOMOIIIBIO
ornpeaenéHHoro uuterpana. Oopém
MUpaMUIbI

40

®dopmyna 00bEMa TUPaAMUIBIL.
OTHoOmeHne 00beMOB TUPAMHJL C OOIITUM
yII0M

41

®opmyna 00bEMa MUPaAMU/IBL.
OTtHomeHne 00beMOB MUPAMHJL C OOLIUM
yIII0M

42

CrepeoMeTpruYecKHe 3a/1aul, CBSI3aHHbIC
¢ 00béMaMM HAKIIOHHOM MPU3MBI

43

CrepeomeTpuuecKkue 3a1a4u, CBsI3aHHbIC
¢ 00bEMaMU MTUPAMHU/IBI

44

[Ipuknanueie 3ana4un mo reme "OObEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM HAKIOHHOU
MIPU3MBI




[Ipuknanueie 3ana4un mo reme "OObEMBI

45 Ten", CBSA3aHHBIE C 00BEMOM MUPAMHUIBI

46 [Tpumenenue 00bEMOB. Brruncnenue
paccTosiHUSA J0 IIOCKOCTH

47 KonTtponeshas pabora "O6bémM
MHOI'OTpaHHHKA"
Hununapudeckast TOBEPXHOCTD,

48 00pa3yroIre UIHHIPHYECKOMI
MOBEPXHOCTH

49 Humuaap. [psimMoil KpyroBoW HUITHHID.
[Tmomaae NOBEpXHOCTH HUIUHIAPA

50 Konunueckast moBepxHocTb, 00pa3yromniue
KOHHUYECKOM noBepxHocTH. Konyc

51 Ceuenue KoHyca MI0CKOCTBIO,
napasuieIbHON TIOCKOCTH OCHOBAHHUS

59 VYceuénnslii konyc. M300paxenue
KOHYCOB M YCE€UEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCA

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM TIOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aau Ha

55 JI0OKA3aTeNIbCTBO U BBIYMCIICHHUE,
MIOCTPOCHUEM CEUEHUH IMIINHIPA,
KOHYycCa
CrepeomeTpuueckue 3a1a4 Ha

56 JI0OKA3aTeNIbCTBO U BBIYMCIICHUE,

IMOCTPOCHUEM ceueHHi OUJIMHApPA,




KOHYyCa

57

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C
MUJINHAPOM

58

[Tpuknangaeie 3a1a4u, CBI3aHHBIE C
UHIAHAPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u mapa ¢
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By u n306pakenue mapa

61

[lepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbr
TUTOCKOCTBIO. Bun u m300pakenue mapa

62

VYpasuenune cheprl. [Lnomans chepsr u
€€ yacrei

63

Cummerpus cheps! u mapa

64

CrepeomeTpuueckue 3aa9 Ha
JOKa3aTCJIbCTBO U BBEIYMCIICHUC,
CBsI3aHHBIC CO chepoit U mapom,
MIOCTPOCHUEM HX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpuyeckue 3a1auu Ha
JI0Ka3aTeNbCTBO U BBIYHCIICHHUE,
CBsI3aHHBIE CO c(hepoil U mapom,
MIOCTPOCHUEM HX CEYCHHUH TUIOCKOCTHIO

66

[pukinaaHbie 3a1a4, CBI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYNKHOCTH HA TIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH,
CTaHJApTHBIE TTOI00MS




68

Pazauunsie KOM6I/IHaLII/II/I TCJI BpallICHUA
N MHOI'OI'PaHHHUKOB

69

3agaun no Teme "Tena u MoBEpXHOCTH
BparnieHus"

70

3amauu o Teme "Tena u MoBEepXHOCTH
BpaieHus"

71

KonTponbnas padora "Tena u
MOBEPXHOCTHU BpauieHus"

72

O6wém numunapa. Teopema 00 00bEMeE
HPSIMOTO IIMIAH/PA

73

Brrunciienne 00bEMOB TEI ¢ ITOMOIIBIO
onpenenéHHoro uHTerpana. O0néM
KOHYcCa

74

TTnowmanu 60KOBOM M HOMHOMI
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKme 3a1a4u, CBSI3aHHbIC
C BBIYHCIICHUEM 00bEMOB IMIIMH/IPA,
KOHYyCa

76

[Tpuxnanueie 3agaun no Teme "OOBbEMBI
Y TUIOLIAAM MOBEpXHOCTEH Ten"

77

O0BEM TIapa v mapoBOro CEKTopa.
Teopema 06 06wéme mapa. [Tnomanp
cheprl. CTepeoMeTprUIeCcKre 3a/1a4H,
CBSI3aHHBIE C BEIYMCIIEHUEM 00hEMOB
1rapa, mapoBOro CerMeHTa U IIapoBOro
CeKTOpa

78

[Tpuknagaeie 3axaun o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM LIapa U




wiomaasio chepbl. COOTHOMICHUS
MEXK]Ty IIOMASIMH ITOBEPXHOCTEH 1
00BbEMaMU TOAOOHBIX TEI

79

[TogoOHbIE TENa B MPOCTPAHCTBE.
N3menenne 00bEMa mpu mo100uu.
CrepeoMeTpuyeckue 3aauu, CBI3aHHbIE
C BBIYHCIICHUEM 00BbEMOB TEIl U
TJIOIIA/IEN TOBEPXHOCTEMN

80

KonTponbras padora "Tlnomanu
MOBEPXHOCTH M 00BEMBI KPYTJIBIX TN

81

JIBM>KEeHMS IPOCTPAHCTBA.
Orobpaxenus. JIBUKEHUS U PaBEHCTBO
¢duryp. O0mmme cBOMCTBA IBHKESHUI

82

Bubl nBukeHnil: napauieIbHbIN
MIEPEHOC, EHTPAJIbHASI CHMMETPHS,
3epKajbHasi CAMMETPUsI, TOBOPOT BOKPYT
IPSAMOM

83

[Ipeo6pazoBanus mogobust. [Ipsmas u
cdepa Diinepa

84

FCOMeTpI/ILIeCKI/Ie 3aJla4v Ha IPUMCHCHUC
JBUXXCHUA

85

Kontponbnas pabora "Bekrops! B
MpocTpaHcTBe"

86

O6o6matomee moBTopenue 11 moustuit
U MeTo0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aI1sl 3HAHUM:
"ITapannenbHOCTh NPSAMBIX U IJIOCKOCTEHN
B IIPOCTpPaHCTBE"




87

Ob6o6maromee nmopropenue 11 monsaruit
¥ METOJIOB Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aI1sl 3HAHUM:
"Bektops! B ipocTpaHcTBe"

88

Ob6o6maromee nmopropenue 11 monsaruit
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIHsI 3HAHWI:
"Bektops! B ipocTpaHcTBe"

89

Ob6o6maromee nmopropenue 11 monaruit
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATU3aIisl 3HAHHUM:
"O6bpemM MHOTOrpaHHuKa"

90

O6o6maromee nmopropenue 11 monsaTuit
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATH3aIisl 3HAHHM:
"O6beM MHOrorpaHHuka"

91

O6o6matomee nopropenue 11 nouaruit
U METOA0B Kypca reomerpun 10-11
KJIacCOB, CUCTEMaTH3allMsl 3HaHUI:
"Tlnomany noBepXHOCTH U 0OBEMBI
KpYIJIbIX Ten"

92

Ob6o6maromee nmopropenue 11 monsaruit
U MeToJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allHsl 3HAaHU:
"TLnoma M MOBEpXHOCTH B 00BEMBI
KpYIJIbIX Ten"

93

Hrorosas KOHTpPOJIbHAaA pa60Ta

94

WroroBast KOHTpoOsIbHAs paboTa




95

[ToBTOpenue, 06001IeHIE U
cucTeMaTu3alus 3HaHU

96

HcTopus pa3BUTHS CTEPEOMETPHUM KaK
HayKH U €€ pOoib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIHH

97

Hcropus pa3BUTHSA CTEPEOMETPUN KaK
HAyKU U €€ pOJIb B Pa3BUTHUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUU

98

Hcropus pa3BUTHSA CTEPEOMETPUN KaK
HAYKU U €€ pOJIb B Pa3BUTHH
COBPCMCHHBIX WHIKCHCPHLIX U
KOMIIBIOTEPHBIX TEXHOJIOTUU

99

Ucrtopust pa3BUTHS CTEPEOMETPUN KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX 1
KOMITbIOTEPHBIX TEXHOJIOTUHI

100

Hcropus pa3BuTHS CTEpEOMETPUM KaK
HayKu 1 €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIHH

101

Hcropus pa3BuTHS CTEpEOMETPUM Kak
HayKu 1 €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

102

Hcropus pa3BuTHs CTEpEOMETPUN KaK
HayKU U €€ posib B Pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX U




KOMITBIOTCPHBIX TEXHOJIOT Ui

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102







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

ArtanacsH JI.C.,byry3oB B.®.,Kagomues C.b. u ap., ['eomerpus 10-11, AO

"UznarensctBO "[IpocBenienne”

METOANYECKHUE MATEPUAJIBI JJIA YUUTEJA

» Maremartuka. Anrebpa u Havyajla MaTeMaTH4ecKoro ananusa, 10 kmacc/
Mep3snsak A.I'., Homuposckuii 1. A., [lonsixkoB B.M.; nox penakuuei
[Toponbckoro B.E., O61iecTBO ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO
Mznatensckuii nentp « BEHTAHA-I'PA®y; AkiinonepHoe o0I11ecTBO

«3parenbcTBO «IIpocBemienue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPChBI CETHU
HUHTEPHET
Hcnonb3oBanue nuppoBbIX PECYPCOB U PECYPCOB CETU UHTEPHET Ha YPOKax

OyzeT ocyiecTBIAThCs Ha obopyaoBanuu L1OC

MopnucaHo
neTpOBa undposon
Tama pa noanucoio: MNetposa

Tamapa BanepviesHa

BanepmeBHa [Mata: 2023.10.29
21:38:38 +03'00"
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