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[losicHuTenpHAs 3amKCcKa

Pabouas mnporpamma Ha 0a30BOM YpPOBHE  CpPEAHEro OOIIETo
oOpa3oBaHMsI COCTaBJIEHa Ha OCHOBaHMM CIEIYIOIIMX HOPMATHBHO-IIPABOBBIX
JOKYMEHTOB:
- «®enepanbHplii KOMIIOHEHT TOCYJAapCTBEHHBIX OOpa30BaTENbHBIX CTAaHIApTOB
HAYaJIbHOTO OOIIEro, OCHOBHOIO OOIIET0 M CpEeJHEro o0mero o0pa3oBaHUs»,
YTBEPXKACHHBI TMpHKa3oM MuHucTtepcTBa oOpa3oBaHus © Hayku Poccuiickoi
®denepamuu oT 05.03. 2004 . Ne 1089 (B pexn. 07.06.2017);
- [IpumepHBIX IporpaMM CpeaHero o01ero oopa3oBaHusl.

OOpa3oBaTenbHbIl MPOLIECC OCYIIECTBISIETCS B COOTBETCTBUU C MEPEYHEM Y4EOHHKOB
BXOJAIIMX B (emepanpHblil MepedeHb yueOHMKOB. llepedeHb y4eOHHUKOB €XKETOJHO
yTBEPKIaeTCs MPUKA30M IUPEKTOPa 00pa30BaTEIHLHOM OpraHu3aliu.

[TpumepHas mporpaMma BBITIOIHSET IBE OCHOBHBIE (DYHKIIUH.

HUngpopmayuonno-memoouueckana QPyHKIUS TO3BOJSIET BCEM  y4aCTHHUKAM
00pa3oBaTeNbLHOTO MPOIEecca MOMYyUYUTh MPEACTABICHUE O IENAX, COJASPKaHUM, OOIIeH
CTpareruu OOy4eHHs, BOCIUTAHUS M PA3BUTHUS y4YalIUXCs CPEJICTBAMU JTAHHOTO y4eO-
HOT'O MpeaMeTa.

Opzanuzayuonno-naanupyrouwiasa QyHKIHS TPETyCMAaTPUBAET BBIJICICHUE ATANloOB
00y4eHUsl, CTPYKTYpUPOBAHUE YUEOHOTO MaTepualia, ONpeAeICHUE €ro KOJIMUEeCTBEHHBIX
u

KAQUeCTBEHHBIX XapaKTEPUCTUK HAa KaXJOM W3 HJTAloB, B TOM 4YHUCIE JJIA
COJICP>KATEIIbHOTO HAIMOJHEHUS] MPOMEXKYTOUHOU aTTecTauuu ydammxcs. [Ipumepnas
nporpaMma SBJISIETCS OPUCHTHUPOM ISl COCTABJICHUSI aBTOPCKUX YUYEOHBIX MporpaMm U
yueOHukoB. [IpumepHas nmporpamma ornpezensieT UHBaApUaHTHYIO (00513aTeNbHYIO) YacTh
y4eOHOT0 Kypca, 3a MpejieaMu KOTOPOTro OCTaeTCs BO3MOKHOCTH aBTOPCKOTO BBIOOpA
BApUATHMBHOW COCTABJISIONICH cojepkaHus oOpazoBaHusi. [Ipu 3ToM aBTOpHI yueOHBIX
mporpaMM M Y4eOHHMKOB MOTYT TMPEJIOKUTh COOCTBEHHBIM TMOJXOJ B YaCTH
CTPYKTYPUPOBaHMs y4€OHOrO MaTepHaia, ONpeAesICHHs] MOCIEeI0BATEIbHOCTH U3YYCHUS
ATOr0 MaTepualia, a TaKkke MyTei (OpMUPOBAHUS CUCTEMbI 3HAHUN, YMEHUHN U CIIOCOOOB
NEATEeIbHOCTH, Pa3BUTUSI M COIMAIU3AIMU  ydamuxcs. TemM caMbIM MpUMeEpHas
nporpaMma COJICUCTBYET COXPAaHEHUIO €IMHOT0 O0pa3oBaTEIbHOTO MPOCTPAHCTBA, HE
CKOBBIBasi TBOPUYECKOW WHUIIMATUBBI YUYHUTEJICH W aBTOPOB YUYEOHUKOB, MPEIOCTABIISET
IIUPOKHWE BO3MOXKHOCTH JUIsl pealiv3alldd Pa3udYHbIX TOAXOJO0B K TMOCTPOEHUIO
y4eOHOro Kypca.

OO0111ast XxapaKTepUCTHKa y4eOHOTO IpeiMeTa

B npodunsHOM Kypce comepikaHue oOpa3oBaHUs, MPEACTaBICHHOE B OCHOBHOMU
IIKOJIE, Pa3BUBAETCS B CIECAYIOIINX HAPABICHUAIX:

CUCTEMATHU3aIMsI CBEJICHUN 0 unciiax; ((OpMUPOBAHKE MPECTABICHUN O PaCIIMPEHUN
YUCJIOBBIX MHOXECTB OT HATypaJbHBIX JO KOMIUIEKCHBIX KaK CIIOCOO€ TMOCTPOSHUS
HOBOT'O MaTEMaTHYECKOIo ammapaTta s pelieHus 3ajad OKPYKAIolero Mupa Hu
BHYTPEHHHUX 3a/1a4 MaTEMaTUKH; COBEPIIIEHCTBOBAHNE TEXHUKHU BHIYMCIICHUM;

pa3BUTHE W COBEPIICHCTBOBAHHWE TEXHUKH alreOpandyeckux mpeoOpa3oBaHuU,
pelieHus ypaBHEHUM, HEPABEHCTB, CUCTEM;

CUCTEMATH3allMsl U PaCHIMpeHHE CBeACHUHM O (QYHKIUAX, COBEPIICHCTBOBAHUE
rpaduyeckuXx  yYMEHHMM; 3HAaKOMCTBO C OCHOBHBIMU HJEIMHM H  METOJIaMH
MaTEMaTUYeCKOro aHalu3a B 00beMe, IO3BOJIAIONIEM MCCIEIOBAaTh 3JIEeMEHTapHbIE




(GYHKUIMU U peliaTh NpocTeuiue reoMmeTpudeckue, Gu3ndeckue u Apyrue npuKiagHble
3a7a4H;

pacuIMpeHre CHUCTEMbl CBEJEHUN O CBOMCTBaX IUJIOCKUX (UTYp, CUCTEMATUUYECKOE
W3YyYEHHE CBOMCTB  NPOCTPAHCTBEHHBIX  TE€J, PA3BUTHE  MPEACTABICHUM O
FEOMETPUYECKUX  HM3MEPEHMSIX; Pa3BUTUE  MPEIACTABICHUI O  BEPOSATHOCTHO-
CTaTUCTHYECKUX 3aKOHOMEPHOCTSIX B OKPYKAIOILIEM MHPE;

COBEPILIEHCTBOBAHME MAaTEMATHYECKOIO0 Pa3BUTHS 10 YPOBHS, IO3BOJISIIOLIETO
CBOOOJTHO NMPUMEHATh U3YUYEHHBIE (DAKTHI U METOJIbI IIPU PELIEHUU 3a7a4 U3 Pa3IuYHbIX
pa3zenoB Kypca, a TAaKKe UCIOJIb30BaTh UX B HECTAHIAPTHBIX CUTYAIUSX;

¢dbopMupoBaHHE CIOCOOHOCTH CTPOUTH M MCCIENOBATh MPOCTEHIEe MaTeMaTUYECKUE
MOJIEIN TIPU PEIICHUH MPUKIAIHBIX 3a]a4, 3a/1a4 U3 CMEXHBIX TUCHUIUIMH, YTIyOIeHHe
3HaHUUA 00 OCOOEHHOCTAX MPUMEHEHHS MAaTeMAaTUYECKUX METOJOB K HCCIIETOBAHHUIO
MPOLIECCOB U SIBJIICHUM B MPUPO/JIE U OOIIECTBE.

e
N3yueHne mMaTeMaTUKy B CTapllieil miKoJie Ha MPOPUILHOM YPOBHE HAIMPAaBJICHO Ha
JOCTUKEHHUE CIECAYIOIINX LETIEeH:
. ¢opMupoBaHMe TMPEJCTABICHUN 00 HUIEAX U METOJaX MaTeMaTUKH; O MaTEeMaTHUKE
KaK YHHUBEPCAIBHOM SA3bIKE HAYKH, CPEACTBE MOACITUPOBAHUS SABICHUN U TPOIIECCOB;

. OBJIaJICHME YCTHBIM M IHUCbMEHHBIM MAaTEMAaTHYECKUM S3BIKOM, MAaT€MaTHYECKUMH
3HAHUSIMU W YMEHUSIMH, HEOOXOAUMBIMH JJII HU3YyYEHHUS ILIKOJbHBIX €CTECTBEHHO-
HAay4YHbIX JMCLHMIUIAH, Ui MPOJOJDKEHHS OOpa3OBaHMS M OCBOCHHS HM30paHHON
CIIEHUAJIBHOCTH HA COBPEMEHHOM YPOBHE;

« pa3BuTHE JIOTUYECKOTO MBIIUICHUS, QITOPUTMHYECKOU KYJIbTYPBI,
IPOCTPAHCTBEHHOTO BOOOpPa)KEHUS, pa3BUTHE MAaTEMaTUYECKOTO MBIIUICHUS U
MHTYUIIMH, TBOPYECKUX CHOCOOHOCTEN Ha YpOBHE, HEOOXOIMMOM JUIsl MPOIOJKEHUS
o0pa3oBaHMsI U JJIs1 CaMOCTOSITENIBHOM AEATEIbHOCTU B 00JIACTH MaTeMaTHUKU U €€
NPUWIOKEHUH B Oyay1ien npopecCuoOHaIbHON AeSITENbHOCTH;

e BOCIIUTAHME CPEACTBAMM MATEMATHUKU KYJbTYPhl JIMYHOCTH YE€pPE3 3HAKOMCTBO C
HWCTOPUEHN pa3BUTHS MATEMATHKH, SBOJIIOIMEHM MAaTEMaTHYECKUX HJICH; MOHUMAaHMS
3HAYMMOCTH MaTeMaTHKH JIJIs1 OOIIIECTBEHHOTO Mporpecca.

Cpoxk peanuzanuu nporpamMmsbl o reomerpun 1ias 10-11 kaaccos-2 roga. CoriiacHo
dbeneparibHOMY 0a3MCHOMY Y4YeOHOMY IUIaHy Ha Hu3ydyeHue reomeTpuu B 10 kiacce
OoTBOJAUTCS 68 YacoB M3 pacyera: 2 4Yaca, B TOM 4YHcCle 3 4Yaca Ha IPOBEJICHUE
KOHTPOJIbHBIX pa0oT U 3 Yaca Ha mpoBeaeHue 3a4éTta; B 11 kimacce oTBonutcs 68 yacoB
U3 pacyeTa: 2 yaca, B TOM YUCJ€ 7 4acOB Ha MPOBEJACHUE KOHTPOIBHBIX PabOT U 7 4acoB
Ha MPOBEJECHUE 3a4ETOB.

MecTo yueOHOr0 mpeaMeTa, Kypca B y4eOHOM ILIaHeE.

[IpeameTt I"'eomeTpus» BXOAUT B MHBAPUAHTHYIO 4acTh ((heepanbHbli KOMIIOHEHT)
yueOHoro maHa. CormacHo yuebHoro twiana ['BOY COIIl «OIly wumenu I'epos
Cosetrckoro Coro3a c.Crapoe DmTeOEHPKMHO Ha OCBOCHME JAHHOTO MpeaMeTa Mpu S-
JTHEBHOW y4eOHOU Hepene B yueOHOM 1iaHe Ha 2017-2018 yueOHbIi TO1 OTBOJIUTCS: B
10-11knaccax mo 24aca B HeAen, Bcero 3a rojx —68 4. Beero 3a kype ¢ 10-11 kmacc-
136 waca.



Oo01eyyeOHble YMEHUS, HABBIKM U CIIOCO0bI J1€ATEILHOCTH

B xone w3yueHus maTteMaTUKH B MPO(UILHOM Kypce CTapIIed IIMKOJbI ydariuecs
MIPOJIOJDKAIOT OBJIAJICHUE Pa3HOOOPa3HBIMU CIOCOOAMU NESITEIILHOCTH, MPUOOPETAIOT U
COBEPIIECHCTBYIOT OIIBIT:

MPOBEJICHUS I0KA3aTEIbHBIX PACCYKICHUH, JIOTHYECKOr0 0OOCHOBAHMS BBIBOJIOB;

WCITIOJIb30BAHUS PA3JIMYHBIX S3IKOB MATEMATUKH JJIs1 UITIOCTPAIlMU, HHTEPIPETAllUH,
apryMeHTaIluU U JI0Ka3aTeIbCTBA;

pelieHusl MMPOKOro Kiacca 3ajad M3 Pa3IMUHbIX pa3/iesioB Kypca, MOUWCKOBOW U
TBOPUYECKOM JEATEIHLHOCTU MIPU PEIICHUH 3a/1a4 MOBBIIICHHOW CIOXHOCTH U HETHIIOBBIX
3a/1ay;

IUTAHUPOBAHUSI U OCYIIECTBIICHUS aJTOPUTMHUYECKON N1eATEIIbHOCTU: BBINIOJIHEHUS U
CaMOCTOSITEJIBHOTO COCTABJICHUSI AJITOPUTMUUYECKUX MPEANUCAaHUNM W MHCTPYKUIUA Ha
MaTeMaTHYeCKOM MaTepuase; HCIOJb30BAHUSI U CaMOCTOSITEJILHOIO COCTABJICHHS
dbopMyn Ha OCHOBE OOOOIICHHWS YACTHBIX CIIy4aeB M PE3YJIbTaTOB HKCIIEPUMEHTA;
BBITIOJTHEHHUS PACUETOB MPAKTUYECKOTO XapaKTepa;

MOCTPOCHUSI M MCCJICIOBAaHUSI MAaTeMaTUYECKUX MOJEICH NJii OMUCAHUSI U PElICHUs
MPUKIIAIHBIX 33J1ad, 3a/a4 U3 CMEXKHBIX JUCHMIUIMH U PEajbHON >XKU3HH; MPOBEPKU U
OIIEHKH PE3yJIbTaTOB CBOEU pabOThl, COOTHECEHHMS HUX C MOCTABJIECHHOM 3ajadeil, C
JIMYHBIM KU3HEHHBIM OMBITOM,;

CaMOCTOATENbHON Pa0OThl C MCTOYHUKAMHM MHGOpPMAIMK, aHaiu3a, 000OIIECHUS U
CHUCTEMaTHU3aINK MOTYyYeHHON NHGOpMAIKN, UHTETPUPOBAHUS €€ B TUYHBIN OTIBIT.

OcHoBHOE coaep:xaHue

['eomeTpus Ha IIIOCKOCTH.

CBOWCTBO OMCCEKTPHCHI YIJIa TPEYroJbHUKA. Penienue TpeyroibHIUKOB. Beiuncinenue
OMCCEeKTpPHUC, MEIWaH, BBICOT, PATUYCOB BIHCAHHOM W OMHCAHHOW OKPYXKHOCTEH.
@dopMmynbl  TIOMAAUM  TpeyrojibHuKa: (opmyna [epoHa, BbIpaXeHHE IUIONIAAH
TPEYIroJIbHUKA Yepe3 paAnyC BIIMCAHHOW U OITMCAHHON OKPYKHOCTEM.

Bpluncnenne yrioB ¢ BEPIIMHOM BHYTPU M BHE Kpyra, yrjla MEXAy XOpIOHM U
KacaTeJIbHOM.

Teopema 0 mpousBeACHUH OTPE3KOB XOpH. TeopemMa O KacaTeNbHOM M CEKYLICH.
Teopema 0 cymMe KBaIpaToB CTOPOH U JUaroHajie napasuiesiorpaMmma.

Brnivcanuele 1 onMcaHHbIE MHOTOYrOJbHUKH. CBOWCTBA M NMPHU3HAKU BIUCAHHBIX U
OIMCAHHBIX YETHIPEXYTOJIbHUKOB.

['eomeTprueckne MecTa TOUEK.

Pemenue 3aay ¢ NOMOUIBIO TEOMETPUYECKUX MPEOoOpa3oBaHUM M NeOMETPUUECKHUX
MECT.

Teopema Yessl u Teopema Menenas.

Onnurnc, runepOoiia, mapadosa Kak TeOMETPUYECKUE MECTA TOUEK.

Hepa3pemmmocTp KIIaCCUYECKUX 3a/1a4 Ha IIOCTPOECHUE.

[IpsiMble M TIJIOCKOCTU B MpOCTpaHCTBE. OCHOBHBIE MOHATHUSI CTEPEOMETPUH (TOUKA,
npsiMasi, IUIOCKOCTb, MpocTpaHcTBO). IloHstTne 00 akcMOMaTH4ecKoM CHocooe
IIOCTPOECHUS T€OMETPUH.

Ilepecekarommecsi, napauiebHbIE M CKPELIMBAIOLIUECA IPAMBIE. YTOI MEXIY
npsAMBIMA B TIpocTpaHcTBe. llepnenaukynspHocTs mnpsaMbiX. [lapaminenbHOCT U
MEPIEHINKYJIIPHOCTh NPSMOW M IUIOCKOCTH, NIPU3HAKKA M CBOWCTBA. TeopemMa o Tpex
NepHneHanKyJapax. llepneHauKysap 1 HaKJIOHHASA K IUIOCKOCTH. YTOJI MEXAY NPAMOU U
IIJIOCKOCTBIO.



[TapajienbHOCTh  IUIOCKOCTEM, MNEPHNEHIUKYISIPHOCTh IUIOCKOCTEW, IPU3HAKU U
CBOMCTBA.

JIByrpaHHbIN yToJI, IMHEWHBIA YroJi ABYTPAHHOIO yTJIA.

PaccrosHne OT TOYKM 10 INIOCKOCTH. PaccTosHMe OT npsIMOM 0 IUIOCKOCTH.
PaccrosHne  Mexay — mapaieNbHBIMM  IDIOCKOCTSMHU.  PacctosiHME — MeExIy
CKPELIMBAIOIINIMHUCS NTPSIMBIMHU.

[TapamnensHoe npoekTupoBaHue. OpToroHaiabHOoe NpoeKkThupoBanue. Ilmomans
OpPTOTOHAJIBHON MPOEKIUHA MHOTOYTOoJIbHUKA. M300paxenue npoCcTpaHCTBEHHBIX (DUTYP.
LleHTpanbHOE MPOEKTUPOBAHUE.

Muororpannuku.  Bepmumnbel, pebpa, TrpaHu MHOTOrpaHHUKa. Pa3Beprka.
MHororpasnssle yribl. Belllykiible MHOrorpaHHukH. Teopema Dinepa.

[Tpusma, ee ocHOBaHUs, OOKOBBIE peOpa, BHICOTA, OOKOBas MOBEpXHOCTh. [Ipsmas u
HakJIoHHas npusMsl. [IpaBunbHas npusma. [lapamnenenunesn. Kyo6.

[Tupamupa, ee ocHOBaHUE, OOKOBBIE peOpa, BbICOTA, OOKOBas IOBEPXHOCT.
TpeyronpHasg nupamuga. IlpaBuwibHas nupamuaa. Y cedeHHas TUPAMUIA.

CumMerpuu B KyOe, B apajijiesienunesie, B Ipu3Me U upamMue.

[TonsiTe 0 CUMMETPHUH B IPOCTPAHCTBE (LIEHTpajIbHAasl, OCEBasi, 3epKajIbHasi).

CeueHuss MHOrOrpaHHMKOB. IlocTpoeHne ceueHnH.

[IpencraBieHne O NPaBWIBHBIX MHOTOTpaHHUKAxX (TeTpasap, KyO, OKTasdp,
JOACKadIp U UKOCAdIP).

Tena n moBepxHocTH BpameHus. Llunmuuaap n koHyc. YcedueHHbll koHyc. OCHOBaHueE,
BBICOTA, OOKOBAasi MOBEPXHOCTh, 00pa3yromiasi, pazBepTka. OceBble CEUEHHS] U CEUEHUS,
napajijiebHble OCHOBAHHUIO.

[Tap u cdepa, ux ceuenus. IMIC, runepooa, napadosia Kak ce4eHus: KOHyca.

Kacarenwnas minockocth kK cdepe. Cdepa, BnucaHHas B MHOTOTPaHHUK; cdepa,
ONMCaHHasi OKOJIO MHOTOTPaHHUKA.

[{unuHAprYECKHEe U KOHNYECKHE IIOBEPXHOCTH.

OO0bembl Ten U Tiom@aan ux nosepxHocren. [loustue 06 o0veme Tena. OTHOIICHUE
00BEMOB MOAOOHBIX TEI.

dopmynbl 00beMa KyOa, mapajienenuneaa, npusMel, uauaapa. Gopmynsr 06bema
nupamMuasl M KoHyca. PopMmysbl IUIOMAAM TOBEPXHOCTEM LMIJIMHIApPAa M KOHYCA.
®opmyibl 00beMa I1apa U MIomaau chepol.

Koopnunatel u BekTOpbl. JlekapTOBBI KOOpPAMHATHL B MpocTpaHcTBe. Popmyia
paccTosiHUS MEXAYy ABYMs TOukKamH. YpaBHeHUs cdepbl u miockoctd. Dopmyna
pPacCTOSIHUS OT TOUKH JO MIOCKOCTH.

Bekropel. Monayns BekTopa. PaBeHcTBO BekTOpoB. Cr0KE€HHME BEKTOPOB U
YMHOKEHHE BEKTOpa Ha 4YHUCIO. YToJd Mexay Bekropamu. KoopauHaThl BEKTOpA.
CkansipHoe npousBeqieHne BeKTopoB. KosnmHeapHble BeKTOphl. PasznoskeHue BeKTopa 1o
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

KomrmanapHsie BeKTopbl. Pa3nokeHne 1o TpeM HEKOMIUIAHAPHBIM BEKTOPaM.

Ymerb:

COOTHOCHUThH IUIOCKHME TeOMETpUUYecKre (UTYphl U TPEXMEpPHBIE OOBEKTHI C UX
OTIMCAaHUSIMU, YEPTEeKaMH, H300paKEHUSIMU, PA3INdaTh W aHAIU3UPOBATH B3aUMHOE
pacrnoyio)keHue Quryp;

M300pakaTh reOMETpUYECKHE (PUTYPHI U TEJa, BBITIOJIHATH YEPTEXK 110 YCIOBHUIO 3a/1a4H;
pemarb ~ TCOMETPUYECKHE  3aJadd, ONHpasch Ha  W3Y4YCHHBIE  CBOMCTBA
IUTAHUMETPUYECKUX W CTEPEOMETPHUECKUX (UTYp W OTHOLICHUH MEXIy HHUMH,
IPUMEHSS anreOpandecKuii 1 TPUTOHOMETPUYECKHIA armnapar;



IPOBOJAUTD JI0Ka3aTEJbHBIE PACCYKIEHUS MPU PEIICHUHU 3ajad, T0Ka3bIBaTh OCHOBHbIE
TEOpPEMBI Kypca;

BBIYKCIIATh JIMHCHHBIC S3JIEMEHTHI W YIVIBI B IPOCTPAHCTBEHHBIX KOH(HTypamusx,
00bEMBl W TUIOIIAAW ITOBEPXHOCTEH IPOCTPAHCTBEHHBIX TEI M HMX MPOCTCHIINX
KOMOMHAIINI;

IMPUMCHATDb KOOpI[I/IHaTHO-BeKTOPHLII\/'I MCTOHO IJIA BBIYMCIICHHSA OTHOHIGHI/Iﬁ, paCCTOSIHI/Iﬁ
H YI'JIOB;
CTPOUTH CCUCHUS MHOT'OI'PAHHUKOB U I/1306pa)KaTB CCUYCHUS TCJI BpalllCHUS.

HMcnoap30BaTh HDI/IO6D6TCHHBIG 3HaHUd M YMCHHI B HDaKTquCKOﬁ ACATCIBbHOCTH U
HOBC@I[HGBHOﬁ KHU3HHU IJIA.

uccieqoBaHus (MOJETUPOBAHUS) HECIOXKHBIX MPAKTHUECKUX CHUTyalluid Ha OCHOBE
U3YYEHHBIX (DOPMYII U CBOMCTB QUTYD;

BBIYKCIICHUS JUIMH, IUlom@aige u oOBEeMOB pealibHbIX OOBEKTOB TMpU PEIICHUU
MPAKTUYECKUX 3a]1a4, UCTIOJIb3YS TPU HEOOXOIUMOCTH CIPABOYHUKH U BBIYUCIUTEIIbHbBIE
YCTPOMCTBA.

COAEPXKXAHUE OBYUEHHNUA

10 KJACC
1.BBenenue

[Ipenmer crepeomerpun. AKCHOMBI CcTepeoMeTpud. Hekotopele cienctsus us3
AKCHOM.

OcHOBHasg WLenb — I[IO3HAKOMUTh YYaUIUXCS C COAEPKAHMEM Kypca
CTEPEOMETPUH, C OCHOBHBIMU IOHATHUAMHU U aKCUOMAaMHU, IIPUHATBIMU B TaHHOM Kypce,
BBIBECTH IIEPBBIE CIIEACTBUS U3 AKCUOM, JaTh IIPEACTABIECHUE O TEOMETPUYECKUX TeIaxX U
UX TOBEPXHOCTIX, 00 H300paKEHUH TMPOCTPAHCTBEHHBIX (UTYpP HaA UEpTEKe, O
IIPUKJIATHOM 3HAYEHUU F€OMETPHUHU.

N3yuenue crepeomMeTpuH JOJKHO 0a3upoBaThCS HA COYETAHUM HAIVISIAHOCTU H
Joruueckon crporoctd. Onopa Ha HATIAIHOCTh — HEMPEMEHHOE YCIOBHE YCIENTHOTO
YCBOEHHUSI MaTepuaia, U B CBA3M C JTHUM HYXHO YJEIUTh OO0JbIIOE BHUMAaHUE
NpaBUIBHOMY H300paKEHUI0 HAa YEpTEXKE MPOCTPAHCTBEHHBIX ¢uryp. OagHako
HaIJIAIHOCTh JIOJDKHA OBbITh NpOHW3aHa cTporoil mjorukoi. Kypc crepeomerpun
NPEabABISIET B 3TOM OTHOLIEHUH Oojiee BHICOKHE TPeOOBaHMS K yyamumcs. B otinuue
OT Kypca IUIaHUMETPHUM 3[eCh YXKE C camMoro Havaia (pOpMyIUPYIOTCS aKCHOMBI O
B3aMMHOM pAacCIOJIOKEHHHM TOYEK, NPSMBIX MU IUIOCKOCTEHM B IIPOCTPAHCTBE, U AAJIEe
W3YyYEHHE CBOWCTB B3aMMHOTO pPACIIOJOKEHHUS MPSIMBIX M INIOCKOCTEW IPOXOAUT Ha
OCHOBE 3TUX aKCMOM. TeM CaMbIM 3a1a€TCsl BBICOKMH YPOBEHb CTPOTOCTH B JIOTUYECKUX
pacCyXACHUAX, KOTOPBIN JTOJKEH BBIIEPKUBATHCS HA NPOTSKEHUHU BCETO Kypca.
2.1TapanieJIbHOCTh NPAMBIX M INIOCKOCTEN

[TapaiutesIbHOCTh MPSIMBIX, OPSMOW M IUIOCKOCTH. B3anMMHOE pacronoKeHue IByX
MPSMBIX B MPOCTPAHCTBE. YTOJI MEXIAY ABYMs NpAMBIMU. [[apaninenbHOCTh MIIOCKOCTEM.
Terpasap u napajuienenunen.

OcHoBHasg uenb — cHOPMUPOBATH MPEACTABICHUS YYAIIUXCS O BO3MOXKHBIX
CIy4yasix B3aUMHOTO pACHOJIOKEHHsS] JABYX TMpPSAMBIX B MPOCTPAHCTBE (MPsSMbIE
NepPEeCceKaroTCsl, IPsIMbIe MapalyIeNibHbI, MPSMbIE CKPEUIUBAIOTCS), MPAMON U TMIIOCKOCTH
(mpsiMast JEKUT B IIOCKOCTH, TIPsIMasi U TIOCKOCTh MEPECeKaroTcsl, MpsiMasi U MIOCKOCTh
napajuiebHbl), U3yYUTh CBOMCTBA U MPU3HAKU MAPAJUICILHOCTH MPSMBIX U IJIOCKOCTEH.



Oco0€HHOCTh JTaHHOTO Kypca COCTOMT B TOM, YTO YK€ B MEPBOIl IJIaBe BBOJATCS B
paccCMOTpPEHHE TETpadJp MW NapajuIeNICUNe] W YCTAHABIMBAIOTCS HEKOTOPBIE HX
CBOMCTBA. DTO J1a€T BO3MOXXHOCTb OTpabaThiBaTh MOHATHUS NMApAJICIbHOCTU MPAMBIX U
IJIOCKOCTEM (a B ClIeyrollel riaBe TakKe U MOHSTHS MEePIEeHIUKYISIPHOCTUA MPSMBIX U
IJIOCKOCTEH) Ha 3TUX JIBYX BHJIAaX MHOTOTPAHHUKOB, YTO, B CBOIO OYE€pE/b, CO3IAECT
onpenelieHHbIM 3anen K riaaBe «MHororpaHHuku». OTAENbHBIM MYHKT MOCBSILECH
MMOCTPOCHHIO HA YEPTEKE CEUCHUU TETpadIpa U NapajuIeIenUIea, YTO MPEACTABISIETCA
BOKHBIM KaK JJI PEIICHUSI T€OMETPUUYECKUX 3aJad, Tak M, BOOOIIE, JUIsl pa3BUTHUS
MIPOCTPAHCTBEHHBIX MPEICTABICHUN YUAIUXCA.

B pamkax 93TOoM TEeMBl y4aluecss 3HAKOMSTCS TakkKe C MHapauledbHbIM
MPOCKTUPOBAHMEM UM €ro  CBOMCTBAMM, HCHOJb3yEeMbIMU TMpPU  HU300paKEHUU
POCTPAHCTBEHHBIX (PUTYpP HA YEPTEKE.
3.1lepneHANKYJISIPHOCTH MPAMBIX U IJIOCKOCTEH

[leprieHIUKYISIPHOCTh OPSIMOM M TJIOCKOCTH. IlepneHauKynsp U HakJIOHHBIE. YTOJ
MEXIY NPSIMOU U IJIOCKOCTBIO. JIByrpaHHbId yroi. IlepnenauKyIsipHOCTh MIOCKOCTEN.
Tpexepannviu y2on. Mho2ozpanmbiil y2oi.

OcHOBHass UE€Ab — BBECTU NOHATUA MEPIECHIUKYISIPHOCTH MPAMBIX H
IJIOCKOCTEN, W3YYWUTh MPU3HAKU MEPNEHIUKYISIPHOCTA MPSMOW U IJIOCKOCTH, ABYX
IJIOCKOCTEN, BBECTM OCHOBHBIE METPHUYECKHE IIOHSATHSA: PACCTOSHUE OT TOYKH JIO
IJIOCKOCTH, PACCTOSTHUE MEXAY NapayIeIbHBIMU IUIOCKOCTSIMU, MEXK]1y MapalieIbHBIMA
MPSMOM Y TUIOCKOCTBIO, PACCTOSTHUE MEKTy CKPEIIUBAIOIIUMHUCS MPSIMBIMU, YTOJI MEXKITY
NpSAMOM M TUIOCKOCTBIO, YIrOJI MEXAY JBYMS IUIOCKOCTSIMH, W3YyYHUTh CBOMCTBA
MPSAMOYTOJBHOTO TIapajuleIeuneaa.

[lonaTrie nNEPHNEHIUKYISIPHOCTA U OCHOBAaHHbIE HA HEM METPUUYECKUE TMOHATHS
(paccTosiHUs, YIJIBI) CYIIECTBEHHO PACHIUPSIOT KJIACC CTEPEOMETPUYECKUX 3ajad,
MOSIBJISIETCS. MHOTO 3aJiay Ha BBIYMCIICHUE, IUPOKO HCIOJIb3YIOMINX M3BECTHBIE (HaKThI
U3 IUIAHUMETPUU.
4.MHOrorpaHHMKH

[Tonstue mHororpannuka. [lpusma. Iupamuaa. [IpaBusibHpIE MHOTOTPAHHUKMU.

OcHoBHass 1eab — [O3HAKOMUTh YYalllUXCd C OCHOBHBIMH BHJIAMH
MHOTOTPaHHUKOB (MTpU3Ma, MUPAMHIA, YCeUEHHas upamuaa), ¢ hopmyinoit Ditnepa mis
BBIMTYKJIBIX MHOTOTPAaHHUKOB, C MPaBWIHHBIMH MHOTOTPAHHUKAMH M JJIEMEHTAMHU HX
cumMetrpud. C IByMs BUAAMH MHOTOTPAHHMKOB — TETPA3APOM M MapajuiesICIUIea0M
— yyYaluecs y»e 3HaKOMbI. Ternepb 3TH NpeCcTaBIeHUs pacuupsAOTCs. MHOrOrpaHHUK
ONPENETACTCS KaK IMOBEPXHOCTh, COCTABJIEHHAsI W3 MHOTOYTOJbHUKOB WM OrpaHU-
YUBaroOIas HEKOTOPOE TeOMETPHUUYECKOE TEJIO (€ro TOKe Ha3bIBalOT MHOTOI'paHHUKOM). B
CBSI3M C 3TUM YTOYHSIETCS CaMO MOHSITUE T€OMETPUYECKOTO TeJa, JJIs1 YEr0 BBOJUTCS €IIIE
pSi7l HOBBIX MOHATUN (TpaHWYHAs TOYKa (PUTYpBI, BHYTPEHHSS TOYKA U T. 1.). Y CBOCHHUE
UX HE SBISICTCS 00S3aTEIBHBIM ISl BCEX YYAIIUXCS, MOKHO OTPAHUYUTHLCS HATJISTHBIM
MPEACTABICHUEM O MHOTOIPAHHUKAX.

Hapsaoy ¢ gopmynoi Diinepa 6 smom pazdene codepascumcsi makice OOUH U3
gapuanmos npocmparcmeenHou meopemsl llugpacopa, ceazannvlii ¢ mempa’opom, y
KOMOpo2o 6ce NJIOCKue Yelvbl Nnpu O0OHOU GepuiuHe — npsamvle. J[lokazamenbcmeo
OCHOBAHO HA (opmyne NIOWAOU NPAMOY20JbHOU NPOEKYUU MHO20Y20NbHUKA, KOMOpas
npeosapumenbHo 8bl80OUNICSL.

S.I1oBTopenue. Pemenue 3agay.



[IpumMepHOEe MIaHUPOBAHHE
yueOHOro mMmaTtepuana

| BapuaHT: 1,5 4 B Henemto, Bcero S1 4
II BAPHAHT: 2 4 B HEJIEII0, Bcero 68 u

Howmep Copeprxanue Marepuana KonuyecTtBo yacon
naparpad I T
a
HekoTopble cBeieHUs U3 NJIAHUMETPUH — 12
1 VYTIbl U OTPE3KHU, CBA3AHHBIE C OKPYKHOCTBIO — 4
2 Pelenue TpeyrojibHUKOB — 4
3 Teopemsl Menenast u UeBsl — 2
4 Onnurc, runepboa u nmapadosna 2
Beenenue (IIpenmer crepeomerpun. OCHOBHBIC MTOHSTHUS U 3 3
aKCcUOMblI cTepeoMeTpu. [lepBbie ciaencTBUs U3 TEOpeEM)
I'nasa 1. IlapaasieJbHOCTh NPAMBIX M INIOCKOCTEH 16 16
1 [lapamnensHOCTH  HpsIMBIX,  OpsiMort  ul 4 4
IJIOCKOCTH
2 BzaumHoe ~ pacmonokenne — mpsMbIX Bl 4 4
OPOCTPAHCTBE.  YTON  MEXAY  HpPSMBIMHU.
KontposbHas padora Ne 1.1 (20 mun)
3 [TapaniaenbHOCTh MI0CKOCTEH 2 2
4 TeTparap u napanienenune;y 4 4
KonTtponrnas padorta Ne 1.2 1 1
3auer Ne 1 1 1
I'maBa 1II. IlepnenaukyjasipHocTs mnpsMbix u 17 17
IVIOCKOCTEH
1 [lepneHAMKYISIPHOCTH MPSIMOM U MIIOCKOCTH 3) 3)
2 [lepneHauKynsip ¥ HAKJIOHHBIE. YTON MeXay 6 6
MPSIMOU U TTIOCKOCTBIO
3 JByrpanubiii  yron. IlepnengukynspHocts 4 4
IIJIOCKOCTEN
Kontponbnas padora Ne 2.1 11 11
3auer Ne 2
I'nasa III. MHOrOorpaHHMKH 12 14
1 [Tonsitue Muororpannuka. [Ipusma 3 3
2 [Tupamua 3 4
3 [IpaBuibHBIE MHOTOTPAaHHUKH 4 3)
Kontposnbhas padora Ne 3.1 11 11
3auet Ne 3
3aki04uTeIbHOE NMOBTOpeHHe Kypca reomerpum 10 3 6
KJiacca




COAEPXKXAHUE OBYUEHUA

11 KITACC

1. BeKkTOpHBI B IPOCTPAHCTBE

[Tonarue BekTOopa B npocTtpaHcTBE. C0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKECHHE
BEKTOpa Ha 4Kciio. KoMIianapHbie BEKTOPBI.

OcHOBHAas HEeAb — 3AKPENUTh U3BECTHBIC yUYAIIUMCS U3 Kypca IJIAHUMETPUH
CBEICHUS O BEKTOpAaX W [EWCTBUAX HAJ HHUMH, BBECTH IOHATHE KOMIUJIAHAPHBIX
BEKTOPOB B MPOCTPAHCTBE U PACCMOTPETH BOMPOC O PA3NIOKEHUU JII0OOro BEKTOpa IO
TPEM TaHHBIM HEKOMIUIAHAPHBIM BEKTOPaM.

OcHOBHBIE  ONpEACIICHUS, OTHOCSIIMECS K JCHCTBUSIM HAJ BEKTOpaMH B
MPOCTPAHCTBE, BBOJATCS TaK €, KAK W U1 BEKTOPOB Ha IUIOCKOCTU. [loatomy
W3JIOKCHUE ATOM YacTH MaTepualia SBJSETCS JOCTATOYHO CXKaThiM. bosiee moapoOHO
paccMaTpUBAIOTCA  BOIPOCHI, XapakTEpHbICE JUIsI BEKTOPOB B  MPOCTPAHCTBE:
KOMIUIAHAPHOCTh ~ BEKTOPOB,  MNPAaBWIO  MapajUIleleUIeNa  CIOXKEHHUS  TpeX
HEKOMILUTAHAPHBIX BEKTOPOB, pPA3J0KEHHUE BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BEKTOpaM.

2. Meroa KoOpauHAT B IPOCTPaHCTBE. [{BHKeHUS

Koopaunatel TOUkU U KOOpAHHATHI BekTopa. CKasipHOe
MpPOU3BEJICHUE BEKTOPOB. Vpasnenue niaockocmu. JIBwxenus. I[lpeobpazosarnue
no0ooOUsL.

OcHoBHas 1Meab — cHOpMUPOBATH YMEHUE YYAIIMXCA MPUMEHSTH BEKTOPHO-
KOOPJWHATHBIA METOJ K PEIICHUIO 3aJa4 HA BBIYMCICHUE YTJIOB MEXKIYy MNPSIMBIMHU U
IJIOCKOCTSIMU M PACCTOSIHUM MEXKIY IBYMS TOUKAMH, OT TOYKH J0 TIJIOCKOCTH.

JlaHHBIN pa3nen SBISETCS HENOCPEACTBEHHBIM MPOJOIKEHUEM MPEAbIIYLIETO.
BBoautcs mOHATHE NPSIMOYTOJBHOM CHUCTEMBI KOOPJIMHAT B IPOCTPAHCTBE, MAKOTCA
ONpEAETICHNUST KOOPJIUHAT TOYKH M KOOPJIMHAT BEKTOPA, PAaCCMATPUBAIOTCA MPOCTEUIINE
3a7a4M B KOOpPAMHATAX. 3aTEM BBOJUTCS CKaIIPHOE MPOU3BEICHHUE BEKTOPOB, KPATKO
MEPEUUCIISIOTCS €ro CBoicTBa (0€3 /JI0Ka3aTeabCTBA, IMOCKOJIBKY COOTBETCTBYIOIIUE
JIOKa3aTeNIbcTBa ObUTM B Kypce TUTAHUMETPHUH) U BBIBOIATCS (DOPMYJIIBI JJIs1 BBIYUCICHUS
VIJIOB MEXAY NBYMS MPSMBIMH, MEXIY MPAMOM M IUIOCKOCTBHIO. J[aH TakKe BBIBOJ
ypaBHEHUS TIIOCKOCTU U (DOPMYITBI pACCTOSTHUSL OT TOYKHU JI0 TJIOCKOCTH.

B koHIle pa3nena u3yyaroTcsl IBUKEHUS B MPOCTPAHCTBE: LEHTpajIbHAs CUMMETPHS,
oceBas  CUMMETpHs, 3€pKajbHas  cuMmMmeTpus. Kpome  TOro, paccMOTpPEHO
npeodpa3oBaHKe MOI00US.

3.1uiauHap, KOHYC, Hap

[Tonsarue mwmnapa. [lnomanps noBepxHoctu nuinuHapa. [lonstue konyca. [lnomanp
MOBEPXHOCTH KOHYyca. Y ceueHHbI konyc. Cdepa u map. YpaBaeHue chepnl. Bzaumnaoe
pacnonioxxeHue chepbl M miaockoctu. KacarenbHas miockocth kK cepe. Ilmomans
chepsl.

OcHOBHASA IedAb — JaTh YYAIIUMCS CHCTEMATHYECKUE CBEJCHHS 00 OCHOBHBIX
TeJaxX U MOBEPXHOCTAX BPAIICHUs] — IMIIMHJIPE, KOHYCe, cdepe, mape.

N3yueHne Kpyribix Tel (LMWIMHAPA, KOHYCa, Iapa) U UX MOBEPXHOCTEH 3aBEpIlACT
3HAKOMCTBO Y4YaIllUXCS C OCHOBHBIMH IPOCTPAHCTBEHHbIMU ¢urypamu. BaoasTcs
MOHATUS LWIMHIPUYECKOM W KOHUYECKOM IIOBEPXHOCTEH, UWIMHApPA, KOHYCA,
ycedeHHOro KoHyca. C TMOMOIIBIO Pa3BePTOK OIMPEACIAIOTCS IIOMATd WX OOKOBBIX
MTOBEPXHOCTEH, BBIBOJATCS COOTBETCTBYIOMME (HOPMYJIBI. 3aTEM MAOTCS OMPEISTICHUS



cdepsl U 11apa, BBIBOJUTCS YpaBHEHUE CPEPBI U C €r0 MOMOIIbIO UCCIIETYETCS] BOIIPOC O
B3aMMHOM pacmnoioxkeHun cdepbl U 1uiockoctu. [lnomans cdepsl omnpeaensercs Kak
npenes MOoCleOBAaTEbHOCTU TUIOMIAJEH OMMCAHHBIX OKOJIO Cepbl MHOTOIPAHHUKOB
OpyU CTPEMJICHMU K HYJII0 HauOOJIbIIEro pa3Mepa Kaxiaol rpanu. B 3amauax
paccMaTpuBalOTCsl pa3liMyHble KOMOMHAIIMM KpPYIJIBIX Te€Jl M MHOTOTPAHHUKOB, B
YaCTHOCTU OMMUCAHHBIC U BIMCAHHBIC IPU3MbI U TUPAMHUIBI.

B 0annom pazoene uznosicenvl maxaice 60npocvl 0 83aUMHOM PACNONONCEHUU Chepbl U
NPAMOU, O Ce4eHUsX YUTUHOPUYECKOU U KOHUYECKOU HNOB8EPXHOCMeEl pa3IudHbIMU
NIIOCKOCMAMU.
4.00beMblI TeJI

O6beM mpsIMOYTONIBHOTO Tapauienenunena. O0beMbl NPAMON TPU3MBL U IIUIHHIPA.
OO0beMBbl HAKJIOHHOW TPHU3MBI, TUpaMUAbl U KoHyca. O0beM ImIapa u Iiomaas cQepsl.
OO0BbeMbI IAPOBOTO CErMEHTA, IIAPOBOTO CJIOS U IIAPOBOI0 CEKTOPA.

OcHOBHAsA IeJAb — BBECTH IOHIATHE O0OBEMa TEJIA W BBIBECTH (POPMYIIBI IS
BBIYKCIICHUS 00bEMOB OCHOBHBIX MHOT'OIPAHHUKOB M KPYTJIBIX TEJ, U3YYCHHBIX B Kypce
CTEPEOMETPHH.

[Tonarne oObeMa Tena BBOAUTCA AaHAJIOTHYHO MOHATHIO TUIOMIAN TUIOCKOW (DUTYpHI.
DopMyIUPYIOTCS OCHOBHBIC CBOMCTBA OOBEMOB M Ha HMX OCHOBE BBIBOJMTCS (hopMyia
ob0beMa TPSAMOYTOJIBLHOIO MapaljieenuIeia, a 3aTeM NpsSMON MPU3MbI M ITUIMHAPA.
@opmynbl 0O0BEMOB JPYTrUX TEA BBIBOASATCA C IMOMOIIBIO HHTETPAIBHOU (POPMYIIBI.
dopmyna 00beMa Iapa UCIOJIb3YeTCs ISl BBIBOJA (DOPMYIIbI IIOIIAAN CHEPHI.
S5.HekoTopble cBeleHUS U3 IIJIAHUMETPHUH

Yenvt u ompesxu, cesaszaunvie ¢ okpyscnHocmoio. Pewenue mpeyzononukos. Teopemol
Memnenas u Yeswi. dnnunc, eunepbona u napabona.

OcHoOBHAass 1Ue€JNb — pacHIUPUTh U3BECTHHIC YYAIIUMCS CBEICHUS O
rCOMETPUYECKUX (urypax Ha TUIOCKOCTH: PAacCMOTPETh psAJl TeopeM 00 yriax M
OTpPE3KaX, CBSI3aHHBIX C  OKPYKHOCTbIO, O  BIMCAaHHBIX W  OMNHCAHHBIX
YETHIPEXYTOJIbHUKAX; BBIBECTH (DOPMYIIBI JIJI1 METMAHBI U OMCCEKTPUCHI TPEYTOIbHUKA, a
TaKke (GopMysbl IUIOMIAJM TPEYroJbHUKA, HCIOJIB3YIOIMIME PaJdyChl BIUCAHHOW M
OTNMCAHHON OKPYKHOCTEH; MO3HAKOMHTH yUaIIUXCS ¢ TAKUMH MHTEPECHBIMUA O0BEKTaMH,
KaK OKPYXKHOCTb U Mpsmas Dilnepa, ¢ TeopemamMu MeHenas 1 YeBwl, U, HaKOHEIl, AaTh
TCOMETPUYECCKUE OIPEACICHUS DJJUIMICA, THUNEpOOJbl, Mmapaboiabl MU BBIBECTH HX
KAaHOHUYECKHUE YPABHECHUS.

N3yuenne 3tux Teopem u Gopmys 1e1ecoo0pa3HO COBMECTUTH C PACCMOTPEHUEM TeX
WJIM UHBIX BOIPOCOB CTEPEOMETPUU:

« Teopembl 00 yriax MU OTpe3Kax, CBS3AHHBIX C OKPYXKHOCTBIO», PACCMOTPETh MpPHU
nzyueHun Temel «Cdepa u mapy;

 paznuuHbie (GOPMYJIBI, CBSI3aHHBIE C TPEYTOJBHUKOM, — TIPU H3YYCHUU TEMBI

«MHOTOrpaHHUKW», B YaCTHOCTH, TeOpeMbl MeHenass u YUeBbl — B CBSI3M C 3ajla4yaMu

Ha MOCTPOCHUE CEUCHU MHOTOTPAaHHHUKOB;

- CBelleHUs 00 sJuIMrce, TumepOosie W mapadoje HCMONb30BaTh MPU PACCMOTPEHHUH

CCUCHUN MUJIMHAPUUIECCKON U KOHUYECKOMN ITOBEPXHOCTEM.

6. O000maK0IIee MOBTOPEHME

[IpuMepHOEe MIaHUPOBAHUE YyU4eOHOTO MaTepuala
BapuaHT: 1,5 u B Henemto, Bcero 51 u
BAPUAHT: 2 4 B HEJEIIO, BCEro 68 u



Howmep

Copeprxanue Marepuana

KonnuecTBo yacoB

naparpad | T
a

I'naBa IV. BekTopbl B IpocTpaHCcTBE 6 6

1 [TonsTre BekTOpa B MPOCTPAHCTBE 1 1

2 CrnoxeHre U BBIYMTAHUE BEKTOPOB. Y MHOXKEHUE 2 2
BEKTOpa Ha YHUCIIO

3 Kommtanapabie BEKTOpPbI 2 2

3auet Ne 4 1 1

I'naBa V. MeToa KOOpAMHAT B MPOCTPAHCTBE 11 15

1 Koopaunatel TOUKM 1 KOOpAMHATEI BEKTOPA 4 6

2 CkansipHOe pOU3BEIEHUE BEKTOPOB 3) 7

HTOTrOBOM aTTECTAlUH 10 T'COMETPUH

KonTtpoarsnas padorta Ne 5.1 1
3auet Ne 5 1
I'nasa VI. Huaunap, KoHyc, map 13 16
1 Hunuamp 3 3
2 Konyc 3 4
3 Cdepa 5 7
KontposnbHas padora Ne 6.1 1 1
3aget Ne 6 1 1
I'naBa VII. O0bembI Tex 15 17
1 O0beM NpIMOYTOIBLHOTO MapaliiesienuIe1a 2 3
2 O06beM npsaMor TPU3MBI U LILJIUHPA 3 2
3 O0beM HAKJIOHHOM TPU3MBI, MHUPAMUILI U 4 5
KOHycCa
4 O6beM mapa u miomaab chepsl 4 5
Kontponbshas padora Ne 7.1 1 1
3auer Ne 7 1 1
3akiIl04YHTEIbHOe TOBTOPEHHE TpU MOATOTOBKE K| 6 14

TpebGoBaHUA K VPOBHIO NOJATOTOBKH BHINYCKHUKOB

B pesynbrare m3ydeHus MaTeMaTUKU Ha TPO(HUIBHOM YpPOBHE B CTaplled IIKOJIe

YUCHHK JOJIKCH

3HATH/TIOHUMATH:

+ 3HAYEHHWE MATEeMaTUYECKOM HAyKH JUIS PEIICHUS 3a/lady, BOSHUKAIOIIUX B TEOPUU U
MPaKTUKE;, IIUPOTY U OTPAHUUCHHOCTh MPUMEHEHHUS MaTEMAaTHYECKUX METOJIOB K
aHaJIKM3y U UCCIIEIOBAHUIO MTPOLIECCOB U ABJICHUN B MPUPOJIE U OOLIECTBE;

* 3HAYCHHUC IIPAKTHUKHM KW BOIIPOCOB,

dbopMUpOBaHUS U Pa3BUTHSI MATEMAaTHYECKON HAYKH;

BO3HHMKAKOIINX B caMoit MaT€MaTuKe,

ISt

* MACHU paClIMpCHUSA YHCIOBBIX MHOXCCTB KakK crocoba IMOCTPOCHHUA HOBOI'O

MAaTCMaTUYCCKOTI' O arrapara JJIA peIICHUS NPAKTUUCCKUX 3a/la4d 1 BHYTPCHHHUX 3aaa4

MaTEeMaTHUKH;




3HAYEHUE WJIEW, METOJOB U PEe3yJIbTaTOB alreOpbl 1 MaTEMaTUYECKOro aHaiIu3a JUis
MOCTPOEHUSI MOJIENIEH PeasIbHbIX MPOIIECCOB U CUTYaIUK;

BO3MOKXHOCTHU T'COMCTPHUUCCKOI'O s3bIKa KaK CPCACTBAa OIIMCAHMA CBOMCTB pCaIbHbIX
NpCaAMCTOB U NX B3AaMMHOTI'O PACIIOJIOKCHU A,

YHHBepcaHBHBIﬁ XapaKTCp 3aKOHOB JIOTUKH MAaTCMATHYCCKUX paCCY}KﬂeHHﬁ, ux
IMMPUMCHUMOCTD B PA3JIMYHBIX 00J1aCTIX YEIIOBCUCCKOU JACATCIIBHOCTH,

Pa3inuuc TpGGOBaHHﬁ, NpeaAbABILICMBIX K  JOKA3aTCIIbLCTBAM B MATCMATHUKC,
CCTCCTBCHHBIX, COMUAJIbHO-OKOHOMHWYCCKHUX U I'YMAaHUTAPHBIX HAYKAX, HA IIPAKTHKC,

pOJIb aKCMOMATUKM B MAaT€MaTUKE; BO3MOXKHOCTh IOCTPOCHHUS MAaTeMaTHYECKHUX
TEOpH Ha aKCHOMAaTUYECKONW OCHOBE; 3HAUCHHE aKCMOMATHKH JUIA APYTUX 00jacTei
3HAHMS U JIJIS1 TPAKTUKH;

BEPOSITHOCTHBIN XapaKTEP Pa3IMYHBIX IMPOIECCOB U 3aKOHOMEPHOCTEN OKPYIKAIOIIETO
Mupa.



