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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
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.

Llenp ocBoeHuss mporpaMmbl yd4eOHOro Kypea «l'eomeTpus» Ha yriayOia€éHHOM
YpOBHE — pa3BUTHE HHIMBUIYAIBHBIX CIIOCOOHOCTEH OO0y4aroumxcs mpu
U3Y4YEHUU T'€OMETPHUH, KaK COCTABJISIIONICH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTHKa»  depe3  oOecriedeHHe  BO3MOXKHOCTH  MPHOOpETeHUs |
UCTIOJIb30BaHUsI OoJjiee TIIyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu@UIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPo¢heCcCHOHATBHOTO
00pa30BaHUsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne NPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MHUPOBOM KYJIbTYpPbI U
(opMupOBaHUE OCO3HAHUS B3AUMOCBSI3H FEOMETPHUH C OKPYKAIOLUM MUPOM;

(¢opMupoBaHUE MPEJCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJISIOIIMX ONUCHIBATH U H3y4daTh
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, 3HAHHE TEOPEM,
dbopMyn U yMeHUE WX MPUMEHSITh, YMEHHUS JIOKa3bIBaTh TEOPEMBbl U HAXOAUTH
HECTaHAApTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpOBaHUE YMEHHs PACMO3HABATh HA YEpTEkKax, MOJACNAX U B PealbHOM
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, YMEHUSI WX MPUMEHATh, MPOBOJMUTH J0KA3aTEIbHBIE PACCYXKIACHHS B
XO/JI€ PEILICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIEpKaHUEM,
(dopMupoBaHUE TPEACTABICHHS O HEOOXOJMMOCTH  JIOKa3aTelIbCTB  IpH



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

pa3BUTUE M COBEPILICHCTBOBAaHME WHTEJUIEKTYaJIbHBIX UM  TBOPYECKHUX
CIOCOOHOCTEN 00yyarouxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, MCCIIEOBATEIbCKUX
YMEHUN, KpUTUUYHOCTU MBIIIJICHUS, THTEpPECA K U3YUEHHUIO T€OMETPUH;

dbopmupoBanue (HyHKIIHMOHAIBLHON TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHHSI PACIO3HABaTh IMPOSIBICHUS TE€OMETPUYECKUX TOHATUM, OOBEKTOB W
3aKOHOMEPHOCTE B pealbHBIX >KM3HEHHBIX CUTYallMsIX W MPU U3YUECHUU JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS PEATbHBIX CHUTYallUid, HCCJEI0BAHUS MOCTPOEHHBIX MOJIETEH,
UHTEPIPETALMU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBustoTcs: «lIpsiMble M TIJIOCKOCTM B IIPOCTPAHCTBER,
«MHuororpannukn», «Tena Bpamenus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBMKEHUS! B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HNOHATUSMUY», PENEBAHTHBIMM I'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOyYEHHs B
10-11 knaccax, OTHOCHUTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMHM  pachpeiensieTcss He  TOJbKO 110
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 rofaMm oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHus dDenepaibHOM padoueit
OpPOrpaMMbl, paclpeleN€HHbIM IO ToAaM OO0Yy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIuecs
oOpaliajiucb  HEOJHOKPATHO. ODTO MO3BOJISIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMHU MOHATUAMH U HaBBIKAMU IOCJIEI0BATEIbHO U MOCTYATENBHO, 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 M3y4EHUIO TEOMETPHUH Ha YTI1yOJIEHHOM YPOBHE MO3BOJISIET:

co3mate ycnmoBus ans  auddepeHunanuu  o0ydeHHUs, TOCTPOCHUs
WHAVNBUAYaTbHBIX O0pa30BaTENbHBIX MpOTrpamMM, OOECIeYuTh  yriayOn€HHOe
U3Y4YECHHE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro npeaMera «MaTtemaTukay;

HOJIrOTOBUTh OOYYAlOMIMXCS K NPOJODKCHHUIO M3YYEHHMS] MAaTeMaTHKU C
yuétoM BbIOOpa Oynymied npodeccun, obecrieynBasi MPEEMCTBEHHOCTb MEXKIY
oOmuM 1 podeccuoHaIbHBIM 00pPa30BaHUEM.

BocnurarenbHbId KOMIIOHEHT.

Buabl u popmbl 1eATEIbHOCTH MEAATOI0B IJIs1 OPraHU3alMU BOCITUTATEILHOI
padoThI HA YPOKe

BzauMooTHoOImeHus YCTAHOBJICHUC OOBCPUTCIIbHBIX OTHOIIICHUH MCKAY YUYUTCIEM U €TI0
Yunrenr — YUYCHUK, | YUCHUKAMU, CHOCO6CTByI-OHII/IX ITOSUTUBHOMY BOCIIPHUATHUIO




YUEHUK - YUYEHUK

yYaluMUACs TpeOOBaHWUN UM TMPOCHO YUYUTENs, TPUBJICUECHUIO HX
BHUMaHHUs K OOCyKJaeMol Ha ypoke MH(pOpMalluy, aKTHBU3ALUU UX
IMO3HABATEIHLHOU JEITEIbHOCTH,

opranuzanusi  medCcTBa  MOTHBUPOBAHHBIX W 3PYIAUPOBAHHBIX
yyaluxcsi HaJ HX HEYCNEBAIOIMMU OJHOKIACCHUKAMHU, JarolIero
IIKOJIbHUKaAM COIIUAJIBHO 3Ha‘II/IMI)II>'I OIIBIT COpr,IlHI/I'-IGCTBa 158
B3aMMHOM ITOMOIIIH,

VYueOHas TUCIUILINHA,
MpaBUJia TOBEICHUS

No0YyX/I€HHE IIKOJBHUKOB COOMIONAaTh Ha YpOKE OOLIEHpUHSATHIC
HOpPMBI IOBEACHMS, MpaBUiIa OOLIEHUS CO CTapUIMMU (YUUTEISIMHU) U
CBEpCTHUKAMHU (ILKOJIBHUKAaMH), MPUHLHUIBEI Yy4eOHOM TUCLMIIIIMHBI U

CaMOOpTraHH3aIny;
Conepxanne WCIIONB30BAaHUE  BOCHUTATENBHBIX  BO3MOXKHOCTEH  COIEp KaHUS
y4eOHOro mpeamera y4eOHOro TmpeaMera 4Yepe3  JEMOHCTpAIMIO  JIETSM — IPUMEPOB
OTBETCTBEHHOTO, TPaXKIaHCKOTO MOBEICHUS, MPOSIBIICHUS
YEJIOBEKOIIOOMS u T0OpPOCEePICTHOCTH, yepes noaoop

COOTBETCTBYIOIIUX TEKCTOB JJI UTEHUs, 3alad Uil pelleHHus,
POOJIEMHBIX CUTYAIUH 715l OOCYXKJICHHsI B KJIACCe;

BKJIIOYEHHE B paboune MmporpaMMmbl MO MpeaMeTaM pa3padOTaHHOIO
KpaeBequeckoro Marepuana u3  IIporpammer  «KpaeBeneHuey,
MO3BOJISONIET0 (D OPMUPOBAHUIO MATPHOTHUYECKIX KAUECTB.

MPUBJICYCHUE BHUMAaHUSl IIKOJIHBHUKOB K IICHHOCTHOMY acCIEKTy
M3y4YaeMbIX Ha YpOKax sBJIEHUH, oOpraHu3anus ux palboTel ¢
MONy4aeMOM Ha YpOKe COIHAIbHO 3HAauYMMON uWHpopMaIuen —
WHUIIMMPOBAHUE €€ OOCYXICHUS, BBHICKA3bIBAHUS YYAIIUMHCS CBOETO
MHEHHUS TI0 €€ MOBOAY, BBIPAOOTKU CBOETO K HEH OTHOIICHHUS,

Bxitouenue B coiepikaHMe YPOKOB KpaeBEAUECKOro MaTepuana
(cmotpu mpunoxkenue — [Iporpamma «KpaeBeaenney)

Ha
hilpe: ¢

DopMmBbI
ypOoKe
OpraHu3aluu
MO3HaBaTENbHOM
JEeSTENbHOCTH

paboThI

NPUMEHEHHE Ha YPOKE MHTEPAaKTHUBHBIX (popM paloThl yyaluxcs:
UHTEJJIEKTYyalIbHBIX ~ WIP,  CTUMYJUPYIOIIUX  I103HABATEJIbHYIO
MOTHBAIIMIO IIKOJIBHUKOB; TUJAKTUYECKOr0 TeaTpa, IJie MOJIyYeHHbIE
Ha YypOKe 3HaHHUS OOBITPHIBAIOTCS B TeaTPalbHBIX MOCTAHOBKAX;
JIMCKYCCUH, KOTOpbIE IAar0T YYalIUMCS BO3MOXHOCTh INPHOOPECTH
OIBIT BEIEHUS KOHCTPYKTUBHOIO AMAJIOra; IPYyNIOBOH pabOThl WU
paboThl B mapax, KOTOpbIE y4aT IIKOJbHUKOB KOMaHIHOW pabore u
B3aUMOJEHCTBUIO C IPYTUMH JETHMH;

BKJIIOUEHHME B YPOK UIPOBBIX MPOLEAYP, KOTOPBIE IIOMOrarT
OJIepKaTh MOTHBAIIMIO JICTEH K MOJYYCHHIO 3HAHUMN, HaJaKUBaHUIO
MO3UTHUBHBIX MEKJIMYHOCTHBIX OTHOIIEHHH B KiIacce, IOMOraroT
YCTaHOBJICHHIO JOOPOXKEIaTeIIbHONW aTMOCc(ephl BO BpeMs YPOKa;

OpraHu3anus yYpOKOB Ha TMpPHUPOAE C HCIOIb30BAHUEM AaCIEKTOB
MPUPOJIOBEIUECKOT0 XapaKkTepa, aCIeKTOB arpoodpa3oBaHus;

opraHmuzanusi ypoKOoB B My3ee wHCTOopuu cena CpemHEeMBKHHO C
WCIIO0JIb30BaHUEM SKCIIO3ULIMOHHOI O MaTtepuaia My3esi, TEeMaTHYECKOr O
MaTepUaIa SKCKYPCHIA;

HccnenoBarenbckas
JIEATEIBHOCTD

WHUIIMMPOBAHUE W TIOMJIEPKKA HCCIEIOBATEIILCKON NIESITEIbHOCTH
IIKOJPHUKOB B paMKax pealu3allud HWMH HHIUBUIYAIbHBIX U
TPYIIOBBIX MCCIIEIOBATEIBCKUX MPOEKTOB, YTO JACT IIKOJIbHHKAM
BO3MOXXHOCTh MPHUOOPECTH HABBIK CaMOCTOATEJIBHOTO  PEHICHUS
TEOPETUYECKON MpoOIeMbl, HaBBHIK TE€HEPUPOBAHHUS U OGOPMIICHHUS
COOCTBEHHBIX HJICH, HABBIK YBAXXUTEIHHOTO OTHOIICHUS K YYKUM




uaesM, opOpMIIEHHBIM B paboTax ApPYrux HccienoBareneil, HaBbIK
NyOIMYHOTO BBICTYIUICHUS TIEpe]] ayAUTOpUEH, apryMEHTUPOBAHUS U
OTCTauBaHUsI CBOEH TOUKH 3PCHMUSI;

Hcnons3oBanue
BO3MOXKHOCTEH
COLIMAJIBHOT' O
MMapTHEPCTBA

MIPUTJIANIEHHE HA YPOKHU (B COOTBETCTBHUE C M3Y4aeMOW TEMOHM ypoKa)
cneuuanuctoB 3A0 «Arpopupma CpeTHEMBKUHO», BOGHHOCTYXKAIHX
— BBIIYCKHUKOB UIKOJIbI, MEIUIMHCKUX paOOTHUKOB U Jp. s
pa3bsICHEHUs! IPUKIAJHON HaIPaBJIEHHOCTH U3y4aeMOIo MaTepuaa;

[IpodopuenranonHas
COCTaBJISAIOLIAS
YPOKOB

UCIONB30BAaHUE  BOCHUTATENBHBIX  BO3MOXKHOCTEH  COIEp KaHUA
ydeOHOro  mpeaMeTa  4Yepe3  JIEMOHCTpAIuio  00yYaroluMcs
MPUKIIQJHOW HAPABICHHOCTH MPEAMETHOTO COJCPKAHUS M3y4aeMOro
MaTepuaia U MPe3eHTALNI0 PAa3TUYHbBIX MPpodeccuil.

Ha wusyuenue yuebOHOro kypca «l'eomerpus» Ha yriayOJI€HHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).




COJEPKAHUE OBYUYEHUA
10 KUIACC

IIpsimble M IVIOCKOCTH B IMIPOCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, mOpsmMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOEHUU 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: MapaJlieIbHbIE
IpsIMBIE B IPOCTPAHCTBE, MAPaJUIENbHOCTh TPEX MPSIMBIX, MAPATIIENBHOCTD MPSIMOM
u 1ockoctu. [lapamnensHoe W UEHTpabHOE MPOECKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOrO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapajiesbHOW MPOEKUUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJl
MEXIy NpSMBIMUA B IpOocTpaHCTBe. [lapaninenpHOCTh MIIOCKOCTEN: MapajulebHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAaHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpajap, MapajulelienuIe],
MTOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJISIPHBIE MIPSMBIE B
IPOCTPAHCTBE, MPSAMBIE MNApPAJUICIBHBIE M MEPHEHAMKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpEMa O HPSIMOH
NEPIEHINKYIISIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (UIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPIECHAMUKYJISAPHOCTA  JIBYX
m1ockocTer. Teopema o TpEX NEePIEeHINKYIIAPaAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY NPSAMOM MU IUIOCKOCTBIO, JABYTPAaHHBIN
yroJj, JUHEWHBIA YroJl ABYTPAHHOIO yria. TpEXTpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpanHuka. [Ipmsma: n-yrompHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U TMOJIHAsI MOBEPXHOCTb MPHU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIM — MHapajulesIeNUNe]] W  €ro  CBOWCTBA.
Kparuaiimne mnyTd Ha TOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema Iludaropa. I[lupammma: n-yrompHas mupamuia,
npaBuibHas W yceu€HHass mnupamuabl. CpoiicTBa pédbep M OOKOBBIX TpaHeil
IIPaBWIbHOW nUpaMubl. lIpaBriibHbIE MHOTOTpaHHUKU: NPABUJIbHAS NpPU3Ma U



IIpaBUJIbHAS IIMpPaMUJA, IPaBWIbHASA TPEYroJibHAs IMpaMHUIAa W IPABUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue O NpaBWIBHBIX MHOTOIPAaHHUKAX: 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 TMOBEPXHOCTM M IOBEPXHOCTH IPABWIBHON MUPAMMIBL,
TeopeMa O IUIOAAU YCEUEHHON ITUPaMUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUSi B IIPaBUJIBHOM MHOTOIPDAHHHUKE: CHUMMETPUS
napajuielienunea, CUMMETPUs IPABUIBHBIX IIPU3M, CHUMMETPHUS IPaBUIBHOMN
MPaMU/JIbI.

BekTOpbl 1 KOOPpAUMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE W I[POTUBOIIOIOKHO
HaIIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOJKEHUE BEKTOpA Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOMCTBA YMHOYKEHHSI BEKTOpPA HA YHCIIO.
[TonsaTue xoMIUTaHapHblE BEKTOpHI. [IpU3HAK KOMIUIAHApDHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. TeopemMa O pPas3loKEHUM 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

[TonATus: UWIMHAPUYECKAsh IMOBEPXHOCTb, KOHHYECKass MOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTedl. Tenma BparieHus:
IJIMHAP, KOHYC, YCeY€HHBI KOHyC, cdepa, map. BszaumHoe pacmonoxeHue
chepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxkeHue Ten
BpallleHNUs Ha IUIOCKOCTH. Pa3BépTka munuHapa u koHyca. CummeTpus chepsl u
mapa.

O0béM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
OpsIMOYTOJIBHOTO Mapajuienenunena v ciaeactsus u3 He€. OO0bEM mnpaAMon H
HAKJIOHHOW TMPU3MBI, WIMHIpPA, MUpaMuIbl 1 KoHyca. OO0BEM Iapa U MapoBOTo
CerMeHTa.

KomOuHaiuu Tenm BpaleHuss U MHOTOrpaHHHKOB. [Ipw3ma, BmmcaHHas B
IWUIMHJp, ONHCaHHas okojo uwimHapa. Ilepeceuenne chepsr u mapa ¢
wiockocThio. Kacanme mapa u cdepsl miockocTeio. [loHSATHE MHOTOTrpaHHHKA,



OTIMCAHHOTO OKOJIO c(depbl, cdeppl, BNHMCAaHHOW B MHOTOTPAHHUK WIIH TEJO
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
IJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[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
CEUCHMI: METOJ| CJIEJOB, METOJ BHYTPEHHETO MPOCKTUPOBAHUSA, METOJI IIEPEHOCA
CEKYIIIEH MJIOCKOCTH.

BekTOopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHOe
YMHOXXE€HHE BEKTOpoB. (CBOMCTBa BEKTOPHOTO YyMHOXeHHUs. [IpsMoyrosbHas
cucTteMa KoopauHaT B mpoctpanctBe. Koopaunatel BekTopa. PasnoxeHnne 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,
LEHTpaJIbHasl CUMMETPHS, 3€pKaJibHasi CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIA.
[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  WJIE€HA  POCCHUHCKOro  oOIIecTBa,  IPEJACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
Iporeayp TpakJaHCKoro oOiiecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yMeHHue
B3aMMOJICMCTBOBAaTh C COLUAIBHBIMU HHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) naTpHMOTHYECKOE BOCITUTAHUE:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

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

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MAaTEMaTUUECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUH, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHe:

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

6) TpynoBOe BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasiuuHBIM  cepaM  TPOPECCHOHABHOM  JEeSITCIBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W ©€ TPWIOKCHHSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeit mpodeccun M peaau30BBIBAaTh COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U



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

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYpPhl, TIOHMMAaHHE BIUSHUSI
COIIMAIbHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOMN
Cpelbl, 0CO3HaHUE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIEeM, OpUCHTALIHS
HAa TPUMEHEHHE MAaTeMaTUYeCKUX 3HaHMM JUIsi penieHus 3agady B obiactu
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 ©  OOIICCTBEHHOW  TPAKTUKH, IOHUMaHUE
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €€
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUIU3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MU,
TOTOBHOCTh OCYIICCTBIISATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JCSATEIbHOCTD
WHIVBUAYAJIHHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

ba3oBble jjornyeckue aeiicTBuA:

BBISIBJISITh U XaPAaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU MATEMaTHYECKHUX
OOBEKTOB, TOHSATUWA, OTHOIICHUH  MEXIy MNOHATHSIMU, (HOPMYIHPOBATH
OTpe/IeSICHHs] TIOHSITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUu(pUKAIIY,
OCHOBAaHMSI 17151 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUU TPOBOJIUMOIO aHAIN3a;

BOCIIPHHUMATh,  (OPMYJIUPOBaTh W  TPEOOpPa3OBBHIBATH  CYKIICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIE, €AMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

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

JenaTh BBIBOJABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUECHHUM, YMO3aKIIOUEHUH IO aHAJIOTUH;

MPOBOJIUTh CAMOCTOSATENIBHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(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
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarelbCcKue AeHCTBUA:



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

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
10 YCTaHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHU4eCcKoro 00beKTa, IBJICHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3YyJIbTaTOB, BEIBOJIOB U 0000IIICHUH;

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

Pabora ¢ undopmanmeii:

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

BBIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAM3UPOBAT,
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:

BOCIIPHHHMATh U (POPMYJIUPOBATh CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
HEISIMU  OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M IUCHBMEHHBIX TEKCTaX, JaBaTh 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 CYXICHHUS C CYXKJICHUSIMH JPYTUX YYaCTHHUKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IIPOCKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOpMAT BBICTYIUICHHS ¢ Y4ETOM 3a/aa4
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHUBepcaJbHbIE YueOHbIE 1elCTBUSA
Camoopranuszanus:



COCTaBJIATh IJIaH, aITOPUTM pEIICHUs 3aJlauM, BEIOUpaTh CIOCOO pelieHus ¢
y4€TOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH
U KOPPEKTUPOBATh BapUaHThI PEIICHUN ¢ Y4ETOM HOBOM MH(pOpMauu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVICKT:

BIaJeTh ~ HABbIKAMU  IIO3HABAaTENbHOM  pedrexkcun Kak  OCO3HaHUs
COBEpIIAEMBIX JECUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJCTh
crocobaMy CcaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca M pe3yibTaTa pPELICHUs
MaTeMaTUYeCKOM 3a/1auu;

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

OLICHMBATh COOTBETCTBHE PE3yJbTaTa LEIN U YCIOBUSM, OOBACHITH IPUUHUHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEIbHOCTD:

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

y4acTBOBATh B IPYNIOBBIX (popMax paboThl (0OCykAeHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTb pabOTBl U
KOOPJMHUPOBATh CBOU JEWUCTBUS C JPYTMMHU YJI€HAMU KOMAaH/bl, OLEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CHPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aHUMOJICHCTBHS.

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

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

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

e 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 IMPOCTPAHCTBE, MEXKAY MNPAMOU U
IIJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



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

e KJIAaCCH(PUIUPOBATH  MHOTOTPAHHHWKH, BBIOMpas  OCHOBAaHMS  JIs
KJ1accupuKaIum;

e CBOOOJIHO OMEPUPOBATH TOHSTHSIMH, CBSI3AHHBIMU C  CEYCHHEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

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

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

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

e CBOOOJHO OMEPUPOBATH MOHATHUSIMU: CAMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTh CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
durypsr;

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

e BBITNIOJIHATH JACHCTBUS HaJl BEKTOPAMH;

e pemaTh 3aJa4yd Ha JOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLUEHUU U
HaxO0XXJICHUE TE€OMETPUYECKUX BEJIUYHMH, MPUMEHSISI U3BECTHBIC 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 W3BJCKaTh, MPeoOpPa30OBHIBATH W HMHTEPIPETUPOBATh HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (PUTypax, MPEACTABICHHYI0 Ha
YyepTekax U pUCYHKax;

e TMPUMEHATH TMOJYYEHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATH W
aHaJIM3UPOBATh PEalbHbIE CUTyalldd, MPUMEHSATh U3yYCHHBIE MOHSTUS B
mpolecce TIMOMCKAa PElIeHUS MaTeMaTH4ecKd  CcPOopMyIUpOBaHHON
npoOJieMbl, MOJEIUPOBATH PEAJIbHbIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUU,
HCCIIEIOBAaTh MOCTPOCHHBIE MOJIENM C MCIOJIB30BAHUEM T€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, peraTh MPaKTUYECKHE 3aJ1auyH,
CBSI3aHHBIEC C HAXOXKJEHUEM I'€OMETPUUYECKUX BEJIUYHH;

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

K xoniy 11 kiacca o0yyaromuics HayquTCs:



CBOOOJTHO OMEPHUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C IWUIMHJIPUYECKOM,
KOHHYECKON U chepruyeckoi TMOBEPXHOCTSMHU, OOBICHATH 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 PaCIoIOkKeHUE Cephl U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB U TeJl BpallleHHUS,
Tr€OMETPUYECKUX Tell C TPUMEHEHUuEM (HopMyIT;

CBOOOJIHO OMNEPUPOBATH MOHSITHUSMHU, CBI3aHHBIMU C KOMOWHAIMSIMU TEIl
BpallleHUss ¥ MHOTOIPAaHHUKOB: MHOTOIPaHHUK, BIIMUCAHHBIM B chepy u
OMHCaHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalleHNS;

BBIYHMCIISITE COOTHOIIECHUS MEXIY TUIONIAIMH ITOBEPXHOCTEN U 00BEMaMU
I10JTIOOHBIX TEJI;

n3o0pakaTh u3y4daeMble (UTYpBI, BBINOJHIATh (BBIHOCHBIE) IIJIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUEHUSI TEJl BpaIllCHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HHMOPMAILIUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCYHKax;

CBOOOJIHO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTRE;

BBITIOJIHSATh OIEpalluy HaJl BEKTOPaMHu;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKApPTOBOW CUCTEME KOOPIMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYMCIICHUE YTJIOB MEXK]Yy MPSIMbIMU
U IUIOCKOCTSIMHU, BBIUYUCIICHHE PACCTOSHHUM OT TOYKM JO IUIOCKOCTH, B
1[eJIOM, HA TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTIO METO/1a MIPU PEIICHUU;
CBOOOJIHO OMNEPUPOBATh TMOHSITUAMH, CBSI3AHHBIMU C JIBUKEHHEM B
NPOCTPAHCTBE, 3HATh CBOMCTBA JIBH)KECHUU;

BBITIOJIHATh M300paX€HUsS MHOTOTPAHHUKOB W TEJI BpAlICHHS TIPH
MMApAJUICIIBHOM  [EPEHOCE, LEHTPAIBHOW CHUMMETPHM, 3€PKaIbHON
CUMMETPHH, IIPU TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa3oBaHus MOA00uS;
CTPOUTHh CEYEHUS] MHOTOTPAHHHUKOB M TEJ BpAIECHUS: CEUYCHHS LUIMH]Ipa
(mapajuiesbHO M NEPIEHIMKYJISIPHO OCH), CEUEHHS KOHYcCa (MapaJiebHbIe
OCHOBAHUIO U IPOXOSIIUE YEPE3 BEPILINHY), CEUEHUS 111apa;
WCIIOJB30BaTh METO/Abl TOCTPOCHMSI CEUYEHHI: METOJl CJEJO0B, METOJ
BHYTPEHHEr0 MPOEKTUPOBAHUSI, METOJI IEPEHOCA CEKYILIEH MIOCKOCTH;



JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKICHUS;
MPUMEHATh TeoMeTpuueckre (akTbl IS PEHICHUS CTEPEOMETPUUYECKHUX
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;

MPUMEHSATh MPOTPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
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
MaTeMaTH4eCcKu  CPOpMYIUPOBAHHONW  MPOOJIEMBI,  MOJCIUPOBATH
pealIbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPUM, HUCCIIEIOBATh MOCTPOCHHBIC
MOJIEJIM C MCIIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
ammapara anreOpbl, peniaTh MPaKTHYECKUE 3a/auyd, CBSI3aHHBIE C
HAXOXJICHUEM F€OMETPUUECKUX BEJIUYHH;

MMETh TpEACTaBICHUS OO0 OCHOBHBIX dTamax pPa3BUTHUS T'€OMETPUM Kak
COCTaBHOM 4yacTu (pyHIaMEHTa pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

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




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieoB U TeM undpoBbIe
Ne i/ P Konrpoasnsie | IlpakTnyeckue (1upp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHue, 06001IEHIE U 15 1
cUCTEMaTH3aIns 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tema BpameHus 24
5 [Tmomam moBEPXHOCTH U 00BEMBI 9 1
KPYTJIBIX TeJT
6 JIBmxeHust 5 1
7 [ToBTOpEHME, o6o6meH%e u 17 9
CUCTEMAaTH3aIHs 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IVTAHUPOBAHHUE
10 KJTACC

Ne
/o

Tema ypoka

KoaunuecTBO 9acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE ImpaBujia I/I306pa)KCHI/IH Ha

PUCYHKC IIJIOCKOCTH, IMAapAJUICIIbHBIX IIPAMBIX

(OTpe3KOB), CEpeIMHBI OTPE3Ka

[TousATHS cTepeoMeTpHUn: TOUKA, IPSIMas,
TUIOCKOCTh, MTPOCTPAaHCTBO. OCHOBHEBIC
IIpaBUJIa U300pa’keHUsl HAa PUCYHKE
TUIOCKOCTH, TTAPAJUIETBbHBIX TMPSIMBIX
(OTpe3KoB), cepeMHBI OTPE3Ka

[TonsiTus: mepecexaronrecs mioCKOCTH,
nepeceKaroIrecs npsiMast v II0CKOCTh;
MOJIYIIPOCTPAHCTBO

[TonsiTus: nepecexaromnyecs MiI0CKOCTH,
MepeCceKaroIInecs NpsAMast U IIIOCKOCTh;
MOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHUE
IIPOCTEUIINX MPOCTPAHCTBEHHBIX (pUTyp,
HECYIIECTBYIOIUX 00bEKTOB

MHororpaHHuKH, H300pakeHne
POCTEHIINX MTPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOMNX 00BEKTOB

AXCHUOMBEI CTCPCOMETPUHU U IICPBLIC
CIICACTBUA U3 HUX




AxcHOMEI CTCPCOMCTPUHU U TICPBLIC
CIICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
ciencTsus n3 Hux. CriocoOb!I 3a1aHus
MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE.
O003Ha4YCHUS IPSIMBIX U TUIOCKOCTEH

10

AKCHOMBI CTEPEOMETPUH U NIEPBHIE
ciencrsus n3 HuX. CriocoOb!I 3aJaHus
MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTBE.
O0603HaYeHHS MPSMBIX U TUIOCKOCTEH

11

B3aumHOe pacronokeHne npsiMbIX B
npocTpaHcTBe. CKpEIMBAIOIIKUECS IPSIMBIE.
[Tpu3Haky CKpeIrBaOMINUXCS IPAMBIX.
[TapanienpHble MpsIMbIE B IPOCTPAHCTBE

12

TeopeMa 0 CylIECTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOU MapajlieIbHON
JTAHHOM NMPAMOM, IPOXOJSILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIEH HA JaHHOU
npsmon. JleMma o nepeceueHuun
MapaJJIEIbHBIX IPSMBIX IIJIOCKOCTHIO

13

[TapamnenpHOCTH Tpex npsAMBIX. Teopema o
TpEX MapajuIeIbHbIX NPsAMBIX. Teopema o
CKPEILMBAIOIINXCS IPSMBIX

14

[MapamnensHoe npoekTrpoBanue. OCHOBHBIE
CBOICTBA MAPAIIEIBHOTO TPOCKTHPOBAHHSI.
N300pakenne pa3HbIX GUTYp B
napauIeIbHON MPOSKIHH

15

IlenTpanbHas IpoeKuus. YTOII C
COHAIpaBJIEHHBIMU CTOPOHAMHU. YTOJ MEXAY




MMpsAMbIMU

16

Yron MCKAY CKPCINHUBAOMIUMUCA IPAMBIMHA

17

3a/1a9y Ha JJ0KA3aTeNbCTBO M UCCIIEA0BAaHNE,
CBSI3aHHBIC C PACIIONIOKECHHEM IMPSIMBIX B
HPOCTPAHCTBE

18

[TonsaTus: napamienbHOCTh NPAMON 1
MJIOCKOCTH B mpocTpancTse. [Ipu3Hak
NapajyieIbHOCTH MPSMOU U TIOCKOCTH.
CBoiicTBa mapaJuIeIbHOCTH NPSIMON U
IJIOCKOCTH

19

['eomeTpuyeckue 3a1a4u Ha BHIYUCIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
HapayIeIbHOCTBIO MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

20

FeOMeTpH‘-IeCKI/Ie 3aJlaui Ha BBIYHCIICHUE U
JOKa3aTCiIbCTBO, CBA3aHHBIC C
NapauIeIbHOCTBIO IPSMBIX U IIJIOCKOCTEH B
HPOCTPAHCTBE

21

['eomeTpuyeckne 3aJa9n Ha BEIYMCIICHUE U
JI0Ka3aTeJIbCTBO, CBSI3AHHBIC C
NapajlIeIbHOCTHIO MPSAMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

22

KonTponbHas padora "AKcrHOMBI
cTepeoMeTpuu. B3anMHoe pacrnonoxeHue
IPSIMBIX, IPSIMON U TUIOCKOCTH"

23

N300pakeHne ceueHuil mupamMupl, Kyoa u
HPU3MBI, KOTOPBIE ITPOXOAT Yepe3 ux peopa.
N3o0parkeHne nepeceueHus MmoTydeHHbIX




IUIOCKOCTEH. PaCKpaH_II/IBaHI/Ie MMOCTPOCHHBIX
CeucHHI Pa3HBIMU LIBETAMU

24

N306paxeHnne ceueHunit mupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOAT uepe3 ux péopa.
N300paxenne rnepeceueHus: NoaydeHHBIX
mI0cKocTel. PackpalimBanue nocTpoeHHbIX
CEYEHUM pa3HbIMU LIBETAMHU

25

Merton crenoB ISl TOCTPOEHHUS CeUSHUI

26

Mertop ciefaoB A MOCTPOCHUS CEYEHU M.
CBoiicTBa niepece4eHuil MpsIMbIX U
IIOCKOCTEH

27

Merton cnefoB [l HOCTPOEHUS CEYEHU M.
CaoiicTBa nepeceyeHuid MPSIMbIX U
IIJIOCKOCTEN

28

[TocTpoenue ceyenuit B nmupamuae, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIllUCh 11aroB
ITOCTPOEHUS

29

[TocTpoenue ceyeHuit B nmupamue, Kyoe mo
TpéM TOoukam Ha péopax. Coznanue
BBIHOCHBIX YE€pPTEXKEH U 3aIllUCh 11aroB
MOCTPOEHUS

30

[TocTpoenue ceyeHuit B nmupamuae, Kyoe mo
TpéM TOoukam Ha pébpax. Coznanue
BBIHOCHBIX YE€PTEXKEH U 3aIlUCh 11aroB
MOCTPOCHUS

31

[ToBTOpenue mnanumeTpun: Teopema o
PONOPIMOHATBHBIX oTpe3kax. [logobue




TPEYrOJIbHUKOB

32

[ToBTOpenue muanumerpuu: Teopema
Menenas. PacueTsl B cedeHMAX Ha
BBIHOCHBIX uepTexax. McTropust pazButus
MJIAHUMETPUU U CTEPEOMETPUH

33

[TocTpoenue ceyeHust, MPOXOIAIIETO Yepe3
JAHHYIO TIPSIMYIO Ha YepTexe U
MapasuieIbHOrO ApYyrou npsamoi. Pacuér
OTHOILIEHU I

34

[TapatenpHas MpoeKUMs, IPUMEHEHUE IS
MOCTPOCHUS CEUCHUN KyOa 1
napasuienenunena. CBolcTa
napajuiesenuneaa u npu3Msl

35

[TapannensHble mockocTy. Ilpu3naku
NapaJuIeIbHOCTH JIBYX INIOCKOCTEN

36

TeopeMa 0 mapajuieIbBHOCTU U
€IMHCTBEHHOCTH IJIOCKOCTH, TIPOXOAIIeH
4yepes TOUKY, He MPUHAIIECKAILYIO TaHHON
IIJIOCKOCTHU U CJICACTBUA U3 Heé

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: O
[IapAJUIETIbHOCTH IPSMBIX [IEPECEUEHUS IIPU
NIEPECEYCHNUH JBYX NapauIeIbHBIX
IIJIOCKOCTEH TpeThen

38

CaoiicTBa napamienbHbIX IIIOCKOCTEN: 00
OTpe3Kax MapalIeIbHbBIX IPIMBIX,
3aKJIFOYEHHBIX MEX/1y NapajuiebHbBIMU
IJIOCKOCTSIMU; O TIEPECEUEHUHN MPSIMOM C
ABYMS TapaJlJICJIbHBIMHA IIJIOCKOCTSAMU




[ToBTopenue: Teopema ITudaropa Ha

39
IJIOCKOCTH

40 IToBTOpEHME: TPUTOHOMETPHUS
MIPSAMOYTOJIBHOT'O TPEYT OJIbHUKA

41 CaoiicTBa Ky0a U IPSIMOYTOJIbHOTO
napasuleeuIe1a

42 Boruncnenue JyiMH OTpE3KOB B Ky0e U
IIPSIMOYTOJIBHOM IapalIesIeIUIIee
[TepnieHIMKyIAPHOCTD IPSIMOM U TNIOCKOCTH.

43 ITpu3Hak NepneHIuKyIIPHOCTH IPIMOH U
IIJIOCKOCTH
IlepneHMKyYISIpPHOCTD MIPSAMOM U TUIOCKOCTH.

44 IIpu3Hak neprneHAUKYIIPHOCTH IPSIMOU U
IJIOCKOCTH
Teopema o cyliecTBOBaHUU U

45 €MHCTBEHHOCTH NPSIMOU, TPOXOASIIEH
4yepe3 TOYKY IIPOCTPAHCTBA U
NEPIEHIUKYISIPHON K IIJIOCKOCTH

46 [T1n0CcKOCTH U NEPIEHAUKYIIIPHBIE UM
IIPsIMbIE B MHOT'OTPaHHUKAX

47 [Tn0cKOCTH M NEPIEHAUKYIIAPHBIE UM
IpsiMble B MHOT'OTPaHHUKAX

48 ITepnenaukynsp n HakioHHas. [TocTtpoenune
NEePIEeHIUKYIIsApa U3 TOYKU Ha MPSIMYIO

49 Ilepnenaukyisp u HakioHHas. [loctpoenue
NEPIEHIUKYIIIpa U3 TOYKU Ha NPSAMYIO

50 TeopeMa o Tpéx neprneHauKysapax (mpsmast

1 oOpaTHas)




Teopema o Tpéx nepneHaAnKyIspax (mpsamas

ol
1 oOpaTHas)

59 [Touck nepneHMKyISAPHBIX IPSIMBIX C
MOMOIIIbIO MEPHEHANKYISPHBIX MIIOCKOCTEN

53 OpToroHabHOE MPOSKTHPOBAHHE
[TocTpoenue ceueHut Kyoa, MPU3MBI,

54 MPaBUJIBHON MUPAMHJIBI C TTOMOIIBIO
OpPTOrOHAJILHOW MPOEKIINH
[TocTpoenue ceueHuii kyoda, MpU3MBbl,

55 IPaBUIBHON MUPaMU[BI C TOMOILBIO
OpPTOTrOHAJILHOW MPOEKIIUH
CumMeTpusi B MPOCTPAHCTBE OTHOCUTEIBHO

56 iockoctH. [1nockoctu cummeTpuii B
MHOI OrpaHHHMKax

57 [Tpu3HaK neprneHAuKYIIPHOCTH MPSIMOI U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 [TpaBunIbHBIE MHOTOIpaHHUKH. Pacuér
paccTOSHUM OT TOYKHU 10 IUIOCKOCTH

59 IIpaBunbHBIE MHOrOrpaHHUKH. Pacuér
paccTOSTHUM OT TOYKH J0 IUIOCKOCTH
CriocoObI OMYCTHTD MEPIIEHANKYIISPHI:

60 CUMMETpHS, CABUT TOYKH MO MapajlieIbHON
MIPSAMOM

61 CaBur 1o HenapasuieIbHON IpsSMOH,
U3MEHEHUE PACCTOSHUN
KonTtponbsHas pabora "B3anmuoe

62 pacIonoXeHne MpsIMbIX U IJIOCKOCTEH B

MpOCTpaHCTBE"




63

[ToBTOpEHME: Yroa MKy MPSIMBIMU HA
TUIOCKOCTH, TPUTOHOMETPHS B
MPOU3BOJILHOM TPEYroJbHUKE, TeOpeMa
KOCHHYCOB

64

IToBTOpEHME: Yroa MeXIy
CKPEILMBAIOIIKUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FeOMeTpI/I‘ICCKI/Ie METOAbI BBIYUCIICHUS yTIiIa
MCKAY IMPAMBIMH B MHOI'OI'PAHHUKAX

66

JIByrpanHsbIil yron. CBOWCTBO JIMHEHHBIX
YIJIOB ABYTPaHHOIO yIiia

67

[lepnenaukynspHble mockoctu. CBoiicTBa
B3aMMHO MEPIEHANKYISIPHBIX ITOCKOCTEN

68

ITpu3Hak neprneHIuKyIIpHOCTH IUIOCKOCTEN;
TEOpeMa O IPSIMOU IepeceyeHus ABYX
IIJIOCKOCTEH NEePIEHIUKYIISIPHBIX TPEThEU
IJIOCKOCTH

69

[TpsiMoyroNbHBIN Napaienenunesn; Kyo;
U3MEpPEHUs, CBOMCTBA MPSAMOYT OJIBHOT'O
napasuiesenunena

70

Teopema 0 1uaroHany NPAMOYTOJIBHOTO
napajuleJenunes1a u ciaeacTBUe U3 Heé

71

CrepeomeTpuueckue 1 NpUKIaJAHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACTIOJI0KEHUEM
MPSIMBIX U TITTIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAIOIIHECS MIPSIMbIE,
napajuielbHble INIOCKOCTH B CTaHAAPTHBIX
MHOTOTpPaHHHUKaX




[Tapa mapamienpHBIX TUIOCKOCTEH Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHUE

3 MEX]ly CKPEUIUBAIOLIUMUCS MPSIMbIMU B
IIPOCTBIX CUTYaLHUSX

74 PaccrosiHME OT TOYKH 10 INIOCKOCTH,
paccTosiHUE OT IPAMOH 10 INIOCKOCTU
Beruncrenye pacCTOSHUN MEXAY

75 CKpEUIMBAIOIIUMHUCS IPSIMBIMU C ITOMOILBIO
MEPIEHINKYISIPHON TIIOCKOCTH
TpéXrpaHHblid yroi, HEpaBeHCTBA IS

76 TpexrpaHHbIx yrioB. Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB ULl
TPEXTPAHHOIO yrila

77 DJIeMEHTHI ChepUUECKON T€OMETPUH:
reofIe3nYecKie JJMHUYU Ha 3emiie

78 KontponbHas padora "Yrisl u paccrosHus"

79 CucremaTtu3zanus 3HaHui "MHOrOrpaHHUK U
€ro 2JeMEHTHI"

80 ITupamuna. Bunsl nupamua. [IpaBunsHas
nupaMua

81 ITpusma. [IpsimMas u HaKJIOHHAs IPU3MBI.
IIpaBunbHas npusma

82 [IpsimMoit mapasuienenunesn, NpsMOyroJIbHbIN
napaieNnenunes, Kyo

83 Boinykieie MHOrorpanHuku. Teopema
Oiinepa

84 Beinykiele MHOrorpanHuku. Teopema

Oiinepa. [IpaBunbpHbIe U TOTYIPaBUIbHBIE




MHOTOTPaHHHKH
85 KontponbHas padora "MHororpanHHuku" 1
86 [TousiTHe BEeKTOpa HA TUIOCKOCTH U B 1
IPOCTPAHCTBE
87 CymMma BEKTOpOB 1
88 PazHOCTB BEKTOPOB 1
89 [TpaBuiio mapannenenumneaa 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
o1 Paznoxenue Bekropa mo 6azucy Tpéx 1
BEKTOPOB, HE JISXKAIINUX B OHON MIIOCKOCTH
92 CkansipHoe mpou3BeieHue 1
03 Brruucnenue yria Mexxy BEKTOpaMH B 1
IPOCTPAHCTBE
94 ITpocreiimne 3ajaun ¢ BEKTOpaMu 1
95 ITpocreiimne 3ajaun ¢ BEKTOpaMu 1
96 [Tpocreiimue 3a1a4u ¢ BEKTOpaMu 1
97 [Tpocreiimue 3aga4u ¢ BEKTOpaMu 1
98 O060011eHNe U cUCTeMaTH3aIMsl 3HAHUN 1
99 O0600meHne U cucTeMaTH3aIus 3HAaHUN 1
100 Wrorosast KOHTpoJIbHAs paboTa 1
101 HToroBast KOHTpOJIbHAs padoTa 1
102 O0001eHre ¥ cucTeMaTh3aus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Kontpoasubie | IlpakTtuuyeckue
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 [ToBTopenue Temsl "KoopauHaTel BEKTOpa 1
Ha TJIOCKOCTH U B TIPOCTpaHCTBE"
5 [ToBTOopenue Temsl "CransspHOE 1
IIPOU3BE/IEHNE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncienue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl Y paBHEHNE IPSIMOH, 1
MPOXOJIAIIEH Yepe3 ABE TOUKU"
5 VYpaBHEHME IIIOCKOCTH, HOPMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHUE IOCKOCTH, HOPMAJb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npoussenenue 1
8 JIvHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMUPOBaHNE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHHOE 1
IIPOrpaMMHUpPOBaHHE
10 AHanuTHYECKUE METO/BI pacuéra yria 1
MEXY IPSIMBIMUA B MHOT OTpaHHUKAX
11 AHanmuTHuecKre MeTo/ibl pacuéra yria 1
MEXy TJIOCKOCTSMU B MHOTOTpaHHUKaX
12 dopMyiia pacCTOSIHUA OT TOUYKHU 10 1




IIJIOCKOCTU B KOOpAWHATAX

Haxoxnenue paCCTOSIHI/Iﬁ OT TOYKH A0

13
MJIOCKOCTH B KyOe

14 HaxoxaeHnue paccTostHUI OT TOUKH J10
TUTOCKOCTH B TIPABHIIbHON TTHPaAMHJIE

15 KonTtponbHas pabora "AHamuTudeckas
reomeTpus"

16 CedeHust MHOTOTPaHHUKOB: CTaHIapPTHBIC
MHOTOTpaHHUKHU

17 CeueHMsi MHOTOI'PaHHUKOB: METOJ] CJIEZ0B
CedeHust MHOTOTPaHHUKOB: CTaHJAapTHBIC

18 MJIOCKOCTH, TePECceYeHUs MPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHble MpsIMbIE U TNIOCKOCTH
napajuleIbHbIE CEUEHUS

20 [TapannenbHble MpsMbIE U MJIOCKOCTH
pacyéT OTHOLIEHUN

21 [TapannenpHble MpsIMBbIE U IJIOCKOCTH: YIJIbI
MEXy CKPEUIUBAIOLIUMUCS TPIMBIMU
[lepnieHIUKYNIApHBIC TIPSIMBIE U TNIOCKOCTH

29 CTaHJIapPTHBIE Mapbl MEPIIECH IUKYISIPHBIX
TJIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOTOTPAaHHHKOB

23 [TepnieHIUKYIAPHBIC TIPSIMBIE U TIOCKOCTH
TeopeMa O TpexX MepreHANKYIsIpax

24 [lepneHuKynsgpHbIC TPSIMBIE U TIIOCKOCTH
BBIYHCJICHUS JUTMH B MHOTOTpaHHUKAaX

25 [ToBTOpEHME: MUIONIAAN MHOTOYTOJIbHUKOB,




(hopMyIbI TS TOMIAACH, COOOpaKEHUS
nopoous

26

[ToBTOpEHME: TUIOIIAH MHOTOYTOJIbHUKOB,
(dbopMyIIBI IS TUTOIIA/IEH, COOOpaKEHUS
moxo0ust

27

HOBTOpeHI/IeI IIomraan MHOI‘OYTOJIBHI/IKOB,
(dbopMyIbI TS ITOMIAACH, COOOpaKEHHS
nmogoous

28

[lnomaan ceyeHnii MHOrOrpaHHUKOB:
TIJIOIIAIA TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COOOpaKeHHsI TOA00HS

29

[Tnomanu ceyeHnit MHOTOTPAHHHUKOB!
TUTOINA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUs MOA00us

30

Kontponbnas padora "IloBTopenue:
MHOT'OI'PaHHHUKH, CEUCHUS
MHOT'OI'PAaHHUKOB"

31

O061bem Tena. O0beM IPSIMOYTOIBHOTO
napaJulelenuneaa

32

3amaun 00 ynBoeHHHU Ky0Oa, O KBaApaType
Ky0a; 0 TPUCEKIINH yTiia

33

CrepeoMeTpruYecKHe 3a/1adH, CBSI3aHHbIC C
00bEMOM IIPSIMOYTOIBHOTO
napasuiesenumnesa

34

[IpuknanHbie 3a1a4n, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMA NPSIMOYTOJIbHOTO
napajuiejenuneia

35

O06BEM IpsIMON TIPU3MBI




CTCpCOMCTpI/ILIeCKI/Ie 3aJa4u, CBA3aHHBIC C

36 BBIYUCIICHHEM 00BEMOB MPSIMOM MPU3MBI

37 [Ipuknagabie 3a1a9u, CBSI3aHHBIE C 00BEMOM
MIPSIMOU MPU3MBI
Brruncienue 005EMOB TEJl ¢ ITOMOIILIO

38 ornpenenéHHoro uaTerpaia. Oopém
HAKJIOHHOM MPU3MBI
Brrunciienue 00bEMOB TEI ¢ ITOMOIIBIO

39 onpenenéHHoro uaTerpana. O0néEM
TTAPAMH/TBI

40 ®opmyna o6béMa nupamuipl. OTHOLLIEHUE
00bEMOB MUPAMHJI C OOIIKUM YTIIOM

41 ®opmyna oobéMa mupamusl. OTHOIICHHE
00bEMOB MUPaMHJI C OOIIKUM YTIOM

42 CrepeoMeTpuyecKue 3aauu, CBSI3aHHBIC C
00bEMaMH HaKJIOHHOM TPU3MBbI

43 CrepeomeTpruuecKre 3aa4u, CBSI3aHHBIE C
00bEMaMH THPAMHUJIBI
[Tpuknagueie 3agauu 1o teme "OO0BEMBI

44 Ten", CBA3aHHbBIEC ¢ 00BEMOM HAKIIOHHOM
MTPU3MBI

45 [Ipuknanueie 3anaqn no reme "OOBbEMBI
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMUIBI

46 [Ipumenenne 06bEMOB. Beruncienue
paccTOSTHUS 10 TUIOCKOCTH

47 Kontponbshas padora "O6bEm
MHOTrOrpaHHuKa"

48 [unuaapudeckas MOBEPXHOCTD,




00pa3yroIre IHHIPHIECKOM
MTOBEPXHOCTHU

Hunungp. [psamoit KpyroBoi HUIMHAP.

49 [lonmaas MOBEPXHOCTH HHJIMHAPA

50 Konunueckasi moBepxHOCTh, 00pa3yroIme
KOHUYECKOW oBepXHOCTH. KoHyc

51 Ceuenue KoHYyca MIOCKOCTHIO,
napajuIeTbHON MIIOCKOCTH OCHOBAHHMS

52 Yceuénnnblil konyc. M300paxkeHne KOHYCOB
U yCeYEHHBIX KOHYCOB

53 [Tnommane 60KkOBOI MOBEPXHOCTH U MOJIHOM
MTOBEPXHOCTH KOHYCa

54 [Tmomaas 60KOBOM MOBEPXHOCTH U TTOJTHOM
MTOBEPXHOCTH KOHYCA
CrepeomeTpuueckue 3aa4u Ha

55 JI0Ka3aTelbCTBO U BHIYHCIICHHE,
[IOCTPOEHUEM CEUEHUH IIUINH]IPA, KOHYyCa
CrepeoMeTpuyecKkue 3aauu Ha

56 JI0Ka3aTEIbCTBO U BEIYKMCIIEHUE,
MMOCTPOCHUEM CEUCHUH IWIMH]IPA, KOHYyCa

57 [TpuknanHbie 3a1a4n, CBSI3aHHBIC C
HWIHHAPOM

58 [IpuknanHbie 3a1a4n, CBI3aHHBIE C
HUIHHAPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue nrapa u cdepsl miockoctsio. Bug u

n300pakeHue mapa




61

[lepeceuenue cdepsl U mapa ¢ IIOCKOCTHIO.
Kacanwue mapa u cdepsl miockoctbio. Bun u
n300pakeHue mapa

62

VYpasuenue cepsl. [Lnomans chepor u e€
yacTen

63

Cummerpust chepsl U mapa

64

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTelbCTBO U BHIYHUCIICHHE, CBA3aHHbBIC
co cdepoit U mapoM, IOCTPOESHUEM HX
CEYEHUI MIOCKOCThIO

65

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTelbCTBO U BHIYHUCIICHHE, CBI3aHHbBIE
co cdepoit U mapoM, MOCTPOSHUEM UX
CEYEHUI MIOCKOCTHIO

66

[Ipuknagaeie 3axauun, CBSI3aHHBIE CO chepoit
Y T1apoM

67

[ToBTOpEHME: OKPYKHOCTH HA TUNIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTHU, CTaHIaPTHHIE
nopoous

68

Paznuunnie KOM6I/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OIr'paHHUKOB

69

3anauu o reme "Tena u moBepxXHOCTU
BpaieHus"

70

3anaun o reme "Tena u MoBepxXHOCTU
BpaieHus"

71

KontponbHas pabora "Tena 1 moBepXHOCTH
BpaieHus"

72

O06bém mumuHApa. Teopema 00 00bEMeE




IpsAMOro nujinHApa

73

Brruncienue 00bEMOB TEJ € ITOMOILBIO
ornpenenéHHoro uaterpaia. O6bEM KoHyca

74

[Tmomaau 60KOBOM M MOJHOW MTOBEPXHOCTH
KOHYyCa

75

CrepeoMeTprudecKne 3a7aum, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIJIMHPA, KOHYCa

76

[Ipuknagueie 3agauu 1o teme "O0BEMBI 1
MJIOIIAN TTOBEpXHOCTEN Ten"

77

O061BEM mapa 1 mapoBoro cekropa. Teopema
00 00béme mapa. [Tmomans chepsr.
CrepeoMeTprudeckue 3a7aum, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIIapa, MapOBOTO
CerMEeHTa U MIapOBOr0 CEKTOpa

78

[Ipuknanueie 3anaqn no reme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
ommaeio chepbl. COOTHOMICHUS MEXTY
IJIOIIAIIMU TTIOBEPXHOCTEHN 1 00bEMaMu
MOAOOHBIX TEN

79

[TomoOHBIE TeNa B IPOCTPAHCTBE.
N3menenne o0bEMa pu o J001H.
CrepeoMeTprudecKue 3aJa4u, CBSI3aHHbBIC C
BBIUUCIIEHUEM 00BEMOB T U TUIOIIAACH
MMOBEPXHOCTEN

80

Kontponbnas padora "Ilnomann
IIOBEPXHOCTU M 00BEMBI KpYTJIBIX TEN"

81

JiBuxenus npocrpancTsa. OToOpaskeHusl.
JIBr>xeHus 1 paBeHCTBO ¢uryp. OOmue




CBOMCTBA ABMKECHUUN

82

Buapl 1BukeHunii: napauiesIbHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHUS, 3epKabHast
CUMMETPHSI, TOBOPOT BOKPYT MPSIMOI

83

[IpeobpazoBanms mogodus. [Ipsamas u chepa
Ditnepa

84

FeOMeTpI/I‘-IeCKI/Ie 3ala4i Ha IIPUMCHCHHUEC
JABUKCHU A

85

Kontponbnas pabora "Bekrops! B
MpocTpaHcTBe"

86

O6o6maromee nopropeHue 11 moHsATHiA u
MeTOoJ10B Kypca reomerpuu 10—11 kiaccos,
cucreMmaruzauus 3HaHui: "[lapannenbHocTh
MPSAMBIX U IJIOCKOCTEH B TPOCTPAHCTBE"

87

O6o6martoiee moBropenue 11 nousTuit u
MeTo0B Kypca reomerpun 10—11 kmaccos,
cUCTeMaTu3alys 3HaHU: "BekTopsl B
pocTpaHcTBe"

88

Ob6o06maromee nmopropenue 11 nmouaruit u
MEeTOJI0B Kypca reomerpun 10—11 knaccos,
cucTeMaTHu3alus 3HaHuii: "BekTopsl B
pocTpaHcTBe"

89

Ob6o06maromee mopropenue 11 nmonaruit u
MeTo10B Kypca reomerpun 10—11 xiaccos,
cucremMarusanus 3Hanuii: "Oo0bem
MHOTrOrpaHHuKa"

90

O6o6maroiee nopropenHue 11 nonsaTuit u
MeTo0B Kypca reomerpun 10—11 kmaccos,




cucreMaruzanus 3HaHui: "O0beM
MHOTI'Or'paHHuKa"

O6o0maromee mopTopeHue 11 moHsATHiA 1
o1 MeTOoJI0B Kypca reomerpuu 1011 kimaccos,

cucreMatuzanuys 3Hanui: "Thiomann
MOBEPXHOCTU M 00BEMBI KPYTIIBIX Ten"

Ob6o06maromiee nmopropenue 11 nouaruit u
92 MeTo0B Kypca reomerpun 10—11 kmaccos,
cucreMaruzauus 3HaHui: "Ilomanu

MIOBEPXHOCTU M 00BEMBI KPYTJIbIX Te"

93 HToroBast KOHTpoOJIbHAs paboTa

94 HToroBast KOHTpoOJIbHAs paboTa

[ToBTOpenwue, 0600IICHNE U

95
CHUCTEMATHU3al A 3HAHUN

Hcropust pa3BUTHS CTEPEOMETPUH KaK
96 HAyK{ U €€ poJlb B pa3BUTHU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH

Wcropus pa3BUTHS CTEPEOMETPHUH KaK
97 HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pa3BUTHS CTEPEOMETPUH KaK
98 HAyK{ U €€ poJIb B pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
99 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
MH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOI M

100 Hcropus pa3BUTHS CTEPEOMETPHUH KaK

HAYKH U €€ pOJib B pa3BUTUU COBPEMEHHBIX




HHXXCHCPHBIX U KOMIIBIOTCPHBIX TCXHOJIOT 15071

I/ICTOpI/ISI Pa3BUTHA CTCPCOMETPHUU KaK

101 HayKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTUi
HcTopust pa3BUTHS CTEPEOMETPUH KaK
102 HAyKU U €€ poJib B pa3BUTUU COBPEMEHHBIX 1
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




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

* MaTeMartuka: anrebpa v Hayajga MaTeMaTUYECKOT0 aHaIn3a, FTEOMETPHSL.
I'eometpus, 10-11 knaccel/ byty3os B.®., [Ipacosnios B.B. o penaxiueit
Canmouuyero B.A., AkuronepHoe o6mectBo «M3narensctBo «IIpocsemnienuey
* Maremaruka: ajredpa u Hayajla MaTeMaTHYEeCKOr0 aHaJIu3a, FTEOMETPHUS.
I'eometpus, 10-11 knaccel/ [loropenos A.B., AkiinonepHoe 0011ecTBO

«3marensctBo «IIpocBemenue»
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