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COJEP)KAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TIOHATHS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00
aKCOMAaTUYECKOM TIOCTPOCHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUU U CIICJCTBUS U3 HUX.

BzaumHOe pacronokeHue TMpsIMBIX B MPOCTPAHCTBE: IMEPECEKAIOLIUECs, MapauieIbHble U
CKpenuBaronecs npsMele. [lapamiensHOCTs TPSIMBIX M TUIOCKOCTEH B MPOCTPAHCTBE: MapajieIbHbIC
MpsIMBIE B IPOCTPAHCTBE; NapaICIbHOCTh TPEX MPIMBIX; MapaIIEIbHOCTD MPSMOM U IIIOCKOCTH. YTJIBI C
COHANPABICHHBIMU CTOPOHAMH; YTOJ MEXIY MPSIMBIMU B IpocTpaHCTBE. [lapanienbHOCTh MIOCKOCTEM:
napajieNbHble TUIOCKOCTH, CBOMCTBA MapajUIeNbHBIX IulockocTed. Ilpocreliime mpocTpaHCTBEHHBIC
(UTypBI Ha TIIOCKOCTH: TETPadp, KyO, MapajuIeIeuIe]; TOCTPOCHUE CEYCHUH.

[lepneHANKYIAPHOCTh MPSIMOM M IUIOCKOCTH: MEPICHAUKYJSpPHBIC NpSIMbIE B IPOCTPAHCTBE,
MpsIMbIE TIApAJUICNbHBIEC U MEPIEHIUKYIISIPHBIE K TUIOCKOCTH, MPU3HAK MEPIEHIUKYIIPHOCTH MPIMOU U
IJIOCKOCTH, TeopeMa O MPSIMOU MEPIEeHIUKYISIPHON IIOCKOCTH. YTJBI B MPOCTPAHCTBE: YIOJ MEXKIY
MOpSIMOM M TUIOCKOCTBIO;, JBYIPAHHBIA yTOJ, JUHEHWHBIM Yrojl ABYrpaHHOrO yria. lleprneHaukymsp u
HAaKJIOHHBIC: PACCTOSHUE OT TOYKH IO IJIOCKOCTH, PAacCTOSHUE OT MPSMON N0 IJIOCKOCTH, MPOSKIIHS
¢urypsl Ha TUIOCKOCTH. llepneHOUKYISIPHOCTh IJIOCKOCTEH: NPH3HAK TEPIEeHAMKYISIPHOCTH JBYX
mockocteld. Teopema o TpEX NeprneHIuKyJapax.

MHororpaHHuK#n

[lonsiTHE MHOTOTpPAaHHWKA, OCHOBHBIE JIIEMEHTHl MHOTOTPAaHHWKA, BBHIMYKJIBIE W HEBBITYKIbIE
MHOTOTPaHHUKH; pa3BEPTKa MHOTOTpaHHUKA. [[pu3Ma: N-yronpHas mpu3Ma; TpaHd U OCHOBAHUS TPU3MEI;
mpsiMasi W HAKJIOHHAas TPU3MBL, OOKOBas M TIONHAsS TIOBEPXHOCTHh Mpw3Mbl. [lapamnenenumern,
MPSIMOYTONIFHBIA TIApajulesienuIie]] U ero cBoiictBa. [lupamuma: N-yroiapHas mmpamuna, TpaHH U
OCHOBaHHE MMAPaMHUIBL, OOKOBas 1 TOJTHAS MOBEPXHOCTH MUPAMHUIBI; IPABUIIbHAS M YCeUEHHAS THpaMUIA.
DneMeHTHI MPU3MBI U TpaMubl. [IpaBriIbHBIE MHOTOTPAaHHHUKY: TIOHSATHE MMPAaBUIIFHOTO MHOTOTPaHHHKA,
MpaBWIbHAS TPU3Ma W TpaBHIbHAs MHpaMUIa; MPaBUIbHAs TPEYrojbHas MHPaMUIa U TPABUIBHBIN
teTpadap; kyO. llpencraBienne o TMpaBUIIBHBIX MHOTOTPAHHHKAX: OKTAadp, MOJEKa’aAp W HKOCAdIP.
CeueHust MPU3MBI U TTHPAMUIBI.

CummeTpusi B MIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, MPSIMOU, MJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MIUPAMUIaX, TapaJlIeIenuIeax, MPaBUIbHBIX MHOTOTPaHHUKAX.

BrlunicnieHne >M€MEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHamu, yriuel. llmomaas OokxoBoi
MMOBEPXHOCTH ¥ TIOJHON TOBEPXHOCTH MPSMOW IMPH3MBI, IUIONIA]h OCHOBAHHIA, TeopeMa O OOKOBOM
MOBEPXHOCTH TpAMOM Tpu3Mbl. [lmomaas OOKOBOW IMOBEPXHOCTH W TMOBEPXHOCTH NPaBUIBHON
MUpaMuIbl, TeopeMa O IUIoIanu yceu€HHoW mnupamuzbl. [loHstne o0 00BEMe. OOBEM mHpaMuUibl,
TIPU3MBL.

ITomo6HbIe Tena B mpocTpaHcTBe. COOTHOIICHUST MEXAY ILIOMAASMH TTOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX TEIL.



11 KJIACC

Tesa BpameHus

Huwmmaapuueckass  TOBEPXHOCTb,  00pa3yloliue  IWIMHAPHYECKOH  MOBEPXHOCTH,  OCh
MWIAHAPAYECKON TMOBEpXHOCTH. LIMmmHAp: OoCHOBaHUS M OOKOBas IMOBEPXHOCTh, 00pa3ylomias W OCh;
IJIOMAas OOKOBOH M TIOJTHOM ITOBEPXHOCTH.

Konndeckast moBepXHOCTH, 00pa3yonIne KOHNIECKONW MTOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOU
noBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, OOpa3yromas W OCh;, IUIOM[aJb OOKOBOW W IIOJHOM
MMOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yIolIie 1 BHICOTa; OCHOBAaHHUS M OOKOBAsI TOBEPXHOCTb.

Cdepa u map: neHTp, paguyc, InaMeTp; IUIoNaas moBepxHocTH chepsl. BzanMHoe pacmnonoxenne
chepsl 1 IIIOCKOCTH; KacaTellbHAs IIOCKOCTh K cdepe; MIomans chepsl.

N3obpaxenwne Ten BpaiieHs Ha TUIOCKOCTH. Pa3BEépTKa NMIMH/pA U KOHYCA.

KomOuHanmy Tenm BpameHusi ¥ MHOTOTPaHHUKOB. MHOTOTPaHHWK, OMHCAHHBIA OKOJO c(epsl;
cdepa, BIIMcaHHAst B MHOTOTPAHHHUK, WITH TEJIO BPAIICHUSI.

ITonsite 06 06vEMe. OCHOBHBIE CBOWCTBa 00BbEMOB Ten. Teopema 06 00BEME MPSIMOYTOIHHOTO
napajuienenureaa u ceactsus u3 He€. O0pEM muinHapa, KoHyca. O0bEM I1apa u IUIoMaahk cepsl.

ITomo6ubIe Tenma B mpoctpancTBe. COOTHOMICHUS MEXIY IUIOIMAISMH MOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX TEIL.

Ceuennst mwinHApa (MapavielbHO U MEPHeHIUKYJIAPHO OCH), CeueHHs KOoHyca (MapajuielbHOe
OCHOBAHUIO U MPOXO/AIIee Yepe3 BEPIINHY), CEUeHHUs I1apa.

BekTOphI M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miuockocTH M B mIpocTpaHcTBe. ClOKEHHE W BBIYMTAHHWE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uwucio. Pa3noxeHne BekTopa Mo TpEM HEKOMIUIaHAapHbIM BekTopam. [IpaBuio
napajuienenuneaa. Pemenue 3agady, CBA3aHHBIX C NPUMEHEHHEM TMpaBWII JIEHCTBHM C BEKTOpaMHu.
[IpsmoyronpHas cuctema KoopAauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreiimme 3amgauu B
KOOpAMHATaX. YTOJI MeXay BekTopamu. CKaJsipHOe NMpor3BeleHue BEKTOPOB. Brluncienne yrioB Mexay
IMPAMBIMHU U TNIOCKOCTSMMU. KOOpI[I/IHaTHO'BCKTOpHI)Iﬁ METO/J ITPpU PCIICHUU TCOMECTPUUCCKUX 3ada4.



IVNIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yNbTaTbl OCBOEHHS MporpamMmbel ydeOHoro mpeamera «MaremaTtukay
XapaKTepU3YyIOTCA:

I'pasxnaHckoe BociuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3ULIMU OOYJarOIErocss Kak akKTUBHOI'O U OTBETCTBEHHOI'O
YJleHa POCCHUICKOro o0IecTBa, NPEACTaBIEHHEM O MAaTeMAaTHYECKHUX OCHOBAaX (YHKLIHMOHUPOBAHUS
Pa3INYHBIX CTPYKTYP, ABJICHUH, MPOLEAYp IPaKIAHCKOTO 00IIecTBa (BEIOOPHI, OMPOCHI U IIp.), YMEHHEM
B3aUMO/JICHCTBOBATE C COLUAIBHBIMU HHCTUTYTaMU B COOTBETCTBUH € X (QYHKIUSIMU M Ha3HAUYCHHEM.

IIarpuoTHyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO POCCUICKON TPaXTAHCKOH HIEHTHYHOCTH, YBAXKCHHS K MPOIUIOMY U
HACTOSIIEMY POCCUNCKOM MaTEMaTHUKU, LEHHOCTHBIM OTHOLICHHEM K JOCTHXKEHUSM POCCUHUCKUX
MAaTE€MAaTUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI, K MUCIOJIb30BAHUIO 3TUX JOCTHKEHUN B JPYIUX
HayKax, TeXHOJIOTUsX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHMEM [IyXOBHBIX IIEHHOCTEH POCCHMICKOrO Hapojaa; cOPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAaHUs, 3TUYCCKOTI'O ITOBECACHUSA, CBA3AHHOI'O C MNPAKTUYCCKUM IMPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ HayKu "
JEeSITEIbHOCTHIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIaZa B IOCTPOCHUE YCTOMYMBOTO OYyIIETo.

JcTeTHYeCKoe BOCTIMTaAHUeE:

JCTETUYECKUM OTHOLICHHEM K MHpPY, BKIIOYAsl ACTETHKY MaTEMaTU4YECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajad, pEIICHUH, pacCy>KACHWH; BOCIPHUMMYHBOCTEI0O K MaTeMaTHYECKHM acleKTam
Ppa3JINYHbIX BUIOB UCKYCCTBA.

Du3nyecKoe BOCIIMTAHHE:

C(l)OpMI/IpOBaHHOCTI)IO YMCHHA MPUMCHATHL MATCMATHYCCKHUE 3HAHUSA B HMHTEpPECAxX 3J0pPOBOI0 U
Oe3omacHoro o0Opasza KH3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO (370pOBOE MHTAHHE,
cOaJTaHCUPOBAHHBIA PEKUM 3aHSATHH M OTABIXA, PEryiapHas (U3MUEcKas aKTHBHOCTB); (pu3ndeckoro
COBCPUICHCTBOBAHUS, IIPU 3aHATUAX CHOpTHBHO-OE}I[OpOBI/ITCHBHOﬁ JACATCIIBHOCTBIO.

TpyaoBoe BocnuTaHHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAaHHEM LEHHOCTU TPYAONIOOHMS; MHTEPECOM K pa3In4HbIM cdepam
npoeCCHOHAIBHON JeSITENbHOCTH, CBSI3aHHBIM C MAaTeMaTHKOW M €€ NPHIOKECHUSIMH, YMEHHEM
COBEpIIaTh OCO3HAHHBIA BHIOOP Oyxymied Hpodeccuu U Ppearr30BbIBaTH COOCTBEHHBIC JKM3HEHHbIC
IUIaHBl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTreMaTH4ecKoOMY OOpa30BaHUIO M CaMOOOPa30BaHMIO Ha
MPOTSHDKEHUN BCEM KU3HU; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEIICHUM MNPAKTUYECKHX 3a1ady
MaTEMaTHYECKOW HaIPaBICHHOCTH.

IKOJIOTHYECKOEe BOCTIMTAHHE:

c(OPMHUPOBAHHOCTBIO  IKOJIOTMYECKOH  KYJIbTYpbl, [OHMMAaHHWEM BIHMSHHS  COLHAJIbHO-
9KOHOMHYECKHX IPOLECCOB HA COCTOSIHWE NMPUPOJHON U COLMAIBHON Cpellbl, OCO3HAHUEM IJI00aIbHOTO
XapakTepa SKOJIOTHYECKUX IpoOieM; OpueHTalueld Ha NPUMEHEHHE MaTeMaTHYeCKHX 3HaHWK s
peleHns 3a1a4 B 00JIaCTH OKpY’Kalolled Cpeabl, INIAHUPOBAHUS TOCTYNKOB U OLCHKH MX BO3MOXKHBIX
MOCIIEACTBUN JJIS1 OKPY’KAIOLIEH Cpeibl.

IlenHOCTH HAYYHOI'O TO3HAHUSA:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKd M OOILIECTBEHHON NPaKTUKW, NOHUMaHHEM MaTeMaTH4eCKOW HayKH Kak cdepbl 4enoBeYecKOi
JIEeATEIbHOCTH, JTAlOB €€ pa3BUTUSA U 3HAYMMOCTHU JUIS Pa3sBUTUS LUBUIN3ALUU; OBIAJACHUEM S3bIKOM
MaTeMaTHKM M MaTeMaTHYeCKON KyJbTypod Kak CpeICTBOM IIO3HaHHWS MHpa; TOTOBHOCTBIO
OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO AEATEIIBHOCTD HHANBUAYAIbHO U B IPYIIIIE.

METANPEJIMETHBIE PE3YJIBTATBI
MertamnpenMeTHbsle pe3yiabTaThl OCBOGHHUSI TporpaMMbl ydeOHoro mnpenmera «MaremaTukay

XapaKTepU3yIOTCSl OBJIQJCHUEM YHHBEPCAIBHBIMU HO3ZHAGAMENbHBIMU OCUCMEUAMY, YHUBEPCATbHIMU
KOMMYHUKAMUGHBIMU OCUCMBUAMU, YHUSEPCATbHLIMU PE2YIAMUGHBIMU OCUICTNEUAMU.



1)

Vuuseepcanrvuvie nosnasamenvuvle Oeticmeus, obecneyusaiom @opmuposanue 0OA306bIX

KOCHUMUBHbIX npoyeccoe 06)/1161}01/{41/!XC}! (0060€Hu€ Memooo8 NO3HAHUSL OKpyofcaoweco mupa,

NpUMEHEeHUE JI02UHECKUX, UCCIe008ameNbCKUX onepayull, ymeHuti pabomams ¢ ungopmayueti).
Ba3oBble Jlornyeckme aeiicTBus:

BBIBIIATh U XapaKTEPH30BaTh CYIIECTBCHHBIC IIPH3HAKN MaTEMaTHIECKIX 0OBEKTOB, OHATHH,
OTHOIICHUH MEXIy TOHATHAMH; (HOpMyIHUpOBaTH OINpEIETICHUs MOHATHI;, yCTaHAaBINBAaTh
CYIIECTBEHHBIN MPHU3HAK KJIACCU(HKAIINH, OCHOBAHUS 151 000OIICHUS U CPAaBHEHUS, KPUTEPHH
IPOBOJIMMOTO aHAIIN3A,;

BOCIIPHHUMATh, (OPMYJIMPOBAaTh W MNpPeoOpa3oOBBIBATH CYXKIEHHS: YTBEPAUTEIBbHBIE U
OTpHUIIaTeNbHbIC, CAMHIUYHbIE, YaCTHBIE U 00IINE; YCIOBHBIE;

BBIABIISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MpPOTHBOpeursi B (pakrax,
JAHHBIX, HAOMIOACHUSIX W YTBEP)KACHUSAX; NpeajaraTb KPUTEPUH JJS  BBISBICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHL;

Jle7IaTh BBIBOJABI C HCIIOJBb30BAHMEM 3aKOHOB JIOTWKH, ACAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJII0UEHHH, YMO3aKIIOUEeHHUH 10 aHAJIOTHH;

IPOBOJIUTE CAMOCTOSITENBHO JI0KAa3aTelIbCTBA MAaTEMAaTHUECKUX YTBEPKICHUH (IpsIMBIE M OT
IPOTHBHOTO), BHICTPAaMBaTh APTyMEHTALUIO, IPHUBOJAWTH TIPUMEPHl W KOHTPIPHMEPHL;
00O0CHOBBIBaTH COOCTBEHHBIE CY>KACHHS M BBIBOJIBI;

BBIOMpaTh croco0 pemieHusi yueOHOW 3aauu (CpaBHUBATh HECKOJBKO BapUAHTOB PEIICHHS,
BBIOMPATH HAHOOJIEe MOIXOAAIINN ¢ YIETOM CaMOCTOSATENHHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBaTejibCKiue A1eHCTBHS:

MCIIONIb30BaTh BOIMPOCHI KAaK HCCIIEAOBATEIbCKUH HMHCTPYMEHT IO3HAHHS; (OPMYIHPOBATH
BOMPOCHI, (PUKCHPYIOIINE MPOTHBOPEYHE, MPOOIEMy, YCTAaHABIMBATL HCKOMOE W JTaHHOE,
(bopMHPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3HIIUI0, MHEHHE;

HpOBO,HI/ITB CaMOCTOATCIIBHO CHHaHHpOBaHHBIﬁ C-)KCHepI/IMeHT, HUCCIICOOBAHUC 110
YCTAHOBJICHHUIO OCOOEHHOCTEM MAaTEeMaTHYECKOro OOBEKTa, SBJACHHUS, MPOILECCa, BBISBICHHIO
3aBHCUMOCTEH MKy 00bEKTaMH, SIBICHUSIMH, IPOIIECCCAMU;

CaMOCTOATEIBHO (POPMYITHPOBATH OOOOMICHUSI W BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIOIEHHSI, UCCIIEI0BAHIS, OIIEHHBATH JOCTOBEPHOCTh MOJYUYEHHBIX PE3YJIHTATOB, BHIBOJIOB
1 00001IEHHNIA;

[POrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIABHIATH MPEANOI0KEHHS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

PaGora ¢ nundopmanueii:

2)

BBISIBIISITH JIeUIUTE MH(QOpMAIMY, JaHHBIX, HEOOXOAWMBIX IJIsi OTBETAa HA BOMPOC M JIJIS
pelIeHus 33/1a4u;

BbIOMpaTh  MHQOpMAIMIO M3  HCTOYHHKOB  Pa3IMYHBIX  THIOB,  aHAIW3UPOBATh,
CHUCTEMATH3UPOBaTh M HWHTEPIPETUPOBATh WHPOPMAIIUIO Ppa3IMYHBIX BUAOB U QOpM
NpeJICTaBIICHUS;

CTPYKTYPUPOBaTh MH(POPMAIINIO, MPEACTABIATh €€ B Pa3IMYHBIX (popMax, WILTIOCTPHUPOBATH
rpaduyecKy;

OLICHMBATh HAJEKHOCTh HH(POPMALIUH IO CAMOCTOSITENILHO C(HOPMYITHPOBAHHBIM KPHUTEPHUSIM.
Yuusepcanvuvie kommynuxamuenwvle Oelicmeus, obecneyusaiom — cOpMUpoSanHOCHb

COYUATIbHbIX HABbLIKOB 06yqai0mux0}1.
OO0menue:

BOCIIPHHUMATh W (OPMYIUPOBATH CYXKJCHHS B COOTBETCTBHM C YCIOBHSAMH H IEISIMU
o0IIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHsI B YCTHBIX M MHUCHMEHHBIX
TEKCTaxX, JaBaTb IOSCHEHUS IO XOJIy pEIICHUS 3aJaud, KOMMEHTHPOBATh IONYYEHHBIN
pe3yibTar;

B Xojie OOCYyXJeHHs 3allaBaTh BOIMPOCHI IO CYIIECTBY OOCYKITaeMOW TeMbI, MPOOJIEMBL,
pemaeMoi 3a/1auM, BbICKa3bIBaTh MJEH, HAIIEIICHHBIC Ha MOUCK PELIEHUS; CONOCTaBISITh CBOU
CYXJIEHUsI C CYXACHUSIMU IPYTUX YYaCTHUKOB Jasiora, OOHapy>KHBaTh Pa3IUuUe U CXOJCTBO
MIO3MLIUIL; B KOPPEKTHOW (hopMe HOpMyYIHpOBaTh Pa3HOIIIACHUS, CBOU BO3PAXKEHHUS;



® MPEICTAaBIATH PE3YNbTaThl PELICHUS 3aladd, OKCIEPHUMEHTa, HCCICAOBaHHsA, TPOEKTa;
CaMOCTOSITETIbHO BBIOMPATh (QOpMAT BBICTYIUICHHS C YYETOM 3alad MNpPEe3CHTAUH U
0COOCHHOCTEH ayauTOPHH.

CoTpyaHHYeCTBO:

® T[OHMMaThb W HCIOJb30BaTh MPEHMYLIECTBA KOMAHIHOW M HMHAMBHIYalbHOM pPaOOTHI TpHU
pelieHnH Y4eOHBIX 3a/ad; NPUHAMATh IIelb COBMECTHOHM JAEATENLHOCTH, IIAHUPOBAThH
OpraHU3alMI0 COBMECTHOH paboThI, paclpenessaTh BUIbl paboT, JOroBapuBaThes, 00CYKIaTh
MIPOIIECC U PE3YyIbTAT PAdOTHI; 0000IIATF MHEHHS HECKOJIBKUX JIFOJIEH;

e yYacTBOBaTb B TPYMIOBBEIX (opmax padoThl (0OCykIeHHs, OOMEH MHEHHUH, «MO3TOBBIC
HITYpPMBD) U WHBIE); BBIIONHATH CBOIO YacTh PabOThl U KOOPIMHHPOBATH CBOM JACHCTBHS C
JPYTUMH 4JleHaMHd KOMAaHJbI; OLEHHBAaTh KaueCTBO CBOETO BKJIaAa B OOIMIMH NMPOAYKT MO
KpUTEPHSIM, cHOPMYIHUPOBAHHBIM YUYACTHUKAMH B3aUMOJCHCTBUSL.

3) Vuusepcanvhvie pezynsamuenvie Oeiicmeus, o0becnedusaom @GOoOpMUpoBaHue CMbICI08bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranuzaums:

®  COCTaBJIATH IUIaH, AITOPUTM PEIIEHU 3a1a4H, BEIOUPATh CIIOCO0 pPemeH s ¢ yIEToM
MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apIyMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelieHui ¢ y4€ToM HOBOM MH(pOpMAaINH.

CaMOKOHTpOJIb:

® BIIaJIETh HABBIKAMHU TO3HABATEIHHOW pe(IEeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUHA U
MBICIIUTENIFHBIX ~ TIPOLIECCOB, WX pe3yJbTaTOB; BIAACTh cloco0aMH  CaMOIMPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3yibTaTa pelleHns MaTeMaTHYeCKO! 3aauu;

® TpPENBUAETH TPYTHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NpPH pEUNICHWH 3aJadd, BHOCHTH
KOPPEKTUBHI B JESATETFHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, MAHHBIX, HAWACHHBIX OMIHOOK,
BEISIBIICHHBIX TPYIHOCTEH;

o OLICHUBATL COOTBCTCTBUC PE3yJIbTaTa LCIN U YCIOBUAM, O6’I)HCHHTI> MMPUYXHBI JOCTUIKCHUA
WIH HEJOCTW)KCHHUS pe3yNbTaToB JeSATENbHOCTH, HAXOAWUTh OIMUOKY, JaBaTh OIEHKY
MPHOOPETEHHOMY OTIBITY.

HPEJIMETHBIE PE3YJIBTATBI
10 KJIACC

OrnepupoBath MOHATUSMU: TOUKA, MPSMAs], IIIOCKOCTD.

[IpuMeHATH aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX TIPH PEIICHUHN T€OMETPUICCKUX 3a1ad.

OrnepupoBath MOHATUAMU: TAPALIETHHOCTh U IEPICHIUKYIISIPHOCTD MPSMBIX U IUIOCKOCTEH.

KnaccudunupoBaTh B3anMHOE paclioioKeHHE MPSMBIX U IMIIOCKOCTEH B IPOCTPAHCTBE.

OrnepupoBaTh MOHATUSMU: TBYTPAHHBIN YTOJI, TPAaHU ABYTPAHHOTO yTiia, peOpo IBYTPaHHOTO YIIIa;
JIMHENHBIN yroJj IBYIPaHHOIO yria; TpaayCHas Mepa JABYIPaHHOIO yrja.

OrnepupoBath MOHATHUSMU: MHOTOTPAHHHK, BBITYKIIBIN M HEBBITYKIIBI MHOTOTPAHHUK, JJIEMEHTHI
MHOTOT'PaHHHKA, MPABUILHBIN MHOTOTPAHHHUK.

Pacmo3naBaTh OCHOBHBIC BHABl MHOTOTPAHHUKOB (TUpaMuaa; MpU3Ma, MOPSIMOYTOJBHBIN
napajuienenunen, Kyo).

Kinaccuduiiporath MHOTOTPaHHUKH, BbIOMpas OCHOBaHUS s Kiaccu(UKaluu (BBIIYKIbIC U
HEBBITTYKJIBIC MHOTOTPAaHHUKW, TPABWJIbHBIE MHOTOTPAaHHUKHW; TIPSIMBIE W HAKJIOHHBIE TPU3MBEI,
MapaJUICIICTIHUIIC I ).

OrmepupoBaTh MOHATHSIMU: CEKYIIas TUIOCKOCTh, CEUSHHE MHOTOTPAaHHHUKOB.

OOBSCHATH MIPUHITAIIBI TOCTPOCHUS CEUCHUN, UCTIONB3YS METOJI CIEIOB.

CtpouTh ceueHUs] MHOTOTPAHHUKOB METOJIOM CJIEIOB, BBITIONHAThH (BEIHOCHBIE) IIOCKHE YEPTEXKHU
W3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHJ| CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXICHHE T€OMETPUYECKHX BEIMYMH 10 O0pas3laM WM aJITOPUTMaM,
MIPUMEHSSI U3BECTHBIE aHATUTUYECKUE METOJAbl MPU PELICHUU CTaHJAPTHBIX MAaTEMaTHYECKUX 3aJad Ha
BBIYKCIICHUE PACCTOSTHUN MEXAY IBYMS TOYKAaMHU, OT TOUKHU O MPSIMOM, OT TOUKHU JO TUNIOCKOCTH, MEXIY
CKPELIUBAIOIIUMHUCS MPSMBIMHU.



Pemate 3azaun Ha HaxoXJIEHHE I'€OMETPUYECKUX BEJIMYMH 0 OOpaslaM MIM ajIropurMam,
MIPUMEHSI U3BECTHBIC aHAJIMTUYECKHE METOMABI IIPH PEHICHUH CTaHAAPTHBIX MaTeMaTHYECKHX 3aJad Ha
BBIUMCIICHHE YIJIOB MEXJy CKPEIIHMBAIOIUMUCS MPSIMBIMH, MEXIY IPAMOH M INIOCKOCTBIO, MEXIY
IUIOCKOCTSIMHM, IBYTPaHHBIX YTJIOB.

Boruncnate 00bEMBI M TIIOHIAAW MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpH3Ma, MUPaMHUIa) C
npuMeHeHueM (OpMyJ; BBIUMCIATH COOTHOLICHUS MEXIY IUIOIIAASIMH IOBEPXHOCTEH, 00BEMaMu
MOJOOHBIX MHOTOTPAaHHUKOB.

OneprpoBaTh MOHATHSAMH: CUMMETPHS B NPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CUMMETPHH;
LEHTP, OCh U INIOCKOCTh CHMMETPHUHU (PUTYPHI.

W3Bnekatp, mnpeoOpa3oBBIBATH M HMHTEPHPETHPOBATH HHGOOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeXax U PUCYHKaX.

[TpumensaTs reoMeTpudecKue (GaKThl LISl PELICHUS] CTEPEOMETPUYECKUX 3a/1a4, MPEANoIararoinx
HECKOJIBKO IIAr0B PEIICHHs, €CH YCIOBUS MPHUMEHEHHS 3a1aHbl B IBHOH (opmMe.

IIpuMeHATs mpocTellIe MporpaMMHBIE CPEACTBA U BIEKTPOHHO-KOMMYHUKALMOHHBIE CHCTEMBI
MIPU PEIIEHUH CTEPEOMETPUUECKHX 3a/1a4.

IIpuBoauTH mpHUMEpHl MAaTEMaTHYECKHUX 3aKOHOMEPHOCTEH B NPUPOJE W KU3HHU, Paclo3HaBaTh
MIPOSIBJIEHHE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

IIpuMeHATh MosTlydeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh peajbHbIE CUTYallUH U MIPUMEHSTh
W3y4YCHHBIC TIOHSTHS B MPOIECCE MOKMCKAa PEUICHUS MaTeMaTH4ecKu cPOpMyTHMpOBaHHONH NPOOIIEMBI,
MOJIEJIMPOBaTh peajbHblE CUTyallMd Ha S3bIKE TEOMETPHH, HCCIEA0BaTh IOCTPOCHHBIE MOJIENH C
WCIIOJIb30BaHUEM TEOMETPUYECKUX TMOHSATHH W TeopeM, ammapara aireOpbl; peliaTh NPaKTUYecKue
3aJa4i, CBSA3aHHBIEC C HAXOKJACHUEM T€OMETPHUUECKHUX BETUUHH.

11 KJIACC

OnepupoBaTh MOHATUSAMH: IMIMHIAPUYECKAs MOBEPXHOCTh, OOpa3yolye HIMHIPUIESCKOH
NOBEPXHOCTH; IMJIMHAP;, KOHUYECKas MOBEPXHOCTb, OOpa3yrol[He KOHUYECKOH MOBEPXHOCTH, KOHYC;
chepurueckas IOBEPXHOCTb.

Pacrnio3naBath Tena BpaiieHus (IIWIMHIP, KOHYC, cdepa u 1miap).

OOBACHATH CLIOCOOBI MOTyYEHUS TEJ BPAICHHUS.

KnaccudunmposaTh B3auMHOE pacroiokeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHITHUAMH: MAPOBON CErMEHT, OCHOBAHUE CErMEHTA, BHICOTA CETMEHTA; MIApOBOil
CJIOH, OCHOBAHUE IIAPOBOTO CJIOSI, BLICOTA IIAPOBOTO CJI0S; IAPOBOH CEKTOP.

Bbunciate 00bEMBI M TUIOMANM TMOBEPXHOCTEH TEN BpAIICHUS, TEOMETPUYECCKUX Tell C
npuUMeHeHueM (HOPMyIL.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHUK, BIUCAHHBIA B cepy U OMUCAHHBIA OKOJIO Chepsl;
cdepa, BIMCAHHAS B MHOTOIPAHHUK WITH TEJIO BPAIlCHHS.

BBIUHCIIATE COOTHOIICHUS] MEX/TY TUTOMIAIIMH TOBEPXHOCTEH U 00bEMaMU TOTOOHBIX TEI.

N306paxath u3ydaeMbie GUTYpHI OT PYKH U C IPUMEHEHHEM POCTHIX YePTEIKHBIX HHCTPYMEHTOB.

BBITIONHATE (BBIHOCHBIC) TUIOCKHE YSPTEIKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BHI CBEPXY,
cOOKY, CHH3Y; CTPOUTb CCUCHHUS TEI BpAIlCHHUS.

W3Brekath, WHTEPIPETUPOBATH W NPeoOpPa3oBbIBATH HMHGOPMAIMIO O TMPOCTPAHCTBEHHBIX
TEOMETPHUECKUX QUTypax, MPEJCTABICHHYIO Ha YepPTekKax U PUCYHKaX.

OrnepupoBaTh MOHSATHEM BEKTOP B TPOCTPAHCTBE.

BBINONHATE NIEHCTBHS CIIOKEHUsSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHs BEKTOpa Ha
YHCII0, O0BSACHATH, KAKUMU CBOWCTBAMH OHHU 00JIa/Ialo0T.

[IpumeHsTh paBWIIO MapauIeIICHIIe/a.

OrnepupoBath MOHATHAMH: JEKapPTOBBI KOOPJHMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYIb BEKTOpA,
PaB€HCTBO BCEKTOPOB, KOOPAHWHATBI BEKTOPA, YroJl MCEXKIAY BEKTOpaMH, CKaJIApHOC IPOU3BCIACHUC
BEKTOPOB, KOJUNIMHECAPHBIC 1 KOMITJTAHAPHBIC BEKTOPHI.

HaXO)II/ITB CyYMMY BCEKTOPOB M IIPOM3BCACHHUE BCEKTOPAa Ha YHCIIO, YIrojl MEXKIY BCKTOPaMH,
CKaJIApHOC NNPOU3BEACHHUE, PACKIIaAbIBATh BEKTOP 110 ABYM HCKOJUIMHCAPHBIM BEKTOpaM.

3aaBaTh INIOCKOCTh YPAaBHEHHUEM B IEKAPTOBON CHCTEME KOOP/IMHAT.

[IpuMeHsITh reoMeTprudeckre (haKThl Il PELICHUs] CTEPEOMETPUIECKUX 3a/ad, MPEIoIararInx
HECKOJILKO IaroB pe€uIi€Husd, €CJIN yCJIOBUA NIPUMEHCHHW 3a/IaHbI B SIBHOM Q)opMe.



Pemats npocreiimme reoMeTprueckre 3a1a9u Ha TPUMEHEHNE BEKTOPHO-KOOPINHATHOTO METOAA.

PemaTs 3a1aum Ha TOKA3aTENbCTBO MAaTEMAaTHIECKIX OTHOIIEHUH M HAXOXKICHUE T€OMETPUIECKIX
BEJIMYMH MO 00paslaM WM alrOpUTMaM, MPHUMEHSS HW3BECTHBIE METOABI NMPH PEIICHWH CTaHIAPTHBIX
MaTeMaTHYeCKUX 3ajad.

[IpumeHsATh, TpOCTEHIITNE MPOTPAMMHEIE CPEACTBA M 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPU PEUICHUU CTEPEOMETPUUYCCKUX 3a]1aY.

[IpuBoauTh MpUMEPH MAaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPONIC U >KU3HH, PACIO3HABATh
MPOSIBJIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MOTYyUYCHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PeabHbIC CUTYallUd U IPUMEHSITH
W3YYCHHBIC TMOHATUS B MPOIECCE MOUCKA DPEUICHHS MaTeMaTHYSCKU C(HOPMYIUPOBAHHON MPOOIEMBI,
MOJICIIUPOBATh peadbHble CUTYallUd Ha S3BIKE T'COMETPUHU, HCCIEIOBaTh MOCTPOCHHBIE MOJECIH C
UCIIOJb30BaHUEM T'E€OMETPUYCCKUX TOHATHH WM TEOpPEM, ammapara aiareOpbl, peliaTh MPaKTHYSCKUE
3a/1auu, CBSI3aHHbBIE C HAXOXKICHUEM F€OMETPUUYCCKUX BEIIMYHUH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KosmuecTBo yacos DJIEeKTPOHH
Ne Kontp ble
o/ HaumeHoBaHue pa3jiejioB H TeM oabubl | IlpakTi (uudposbie)
0 NMPOrpamMMbl Bcero e YecKHe o0pa3oBareJ
padoTt padoThI bHbIC
bl PE€CYPChI
1 BBenenue B ctepeoMeTpuio 10
[IpsimMBbI€ M TUIOCKOCTH B
2 npoctpancTse. [lapamieabHOCTh 12 1
IPSIMBIX U IJIOCKOCTEN
3 HepneHamfyﬂﬁpHOCTb IPSMBIX 12
IJIOCKOCTEH
4 VYTIIbl MEXKAY TPSIMBIMU U 10 1
TUIOCKOCTSIMU
MHoOrorpaHHuku 11
O0BbEMBI MHOTOTPaHHUKOB 9
7 [ToBTOpeHue: ceueHus, pacCTOSIHUS U 4 1
YTJIBI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOT'PAMME




11 KJIACC

KoumnuecTBo 4acos JJIeKTPOHHBIE
Ne HaumenoBaHue pa3jieioB U Koutpoa  Ipakrtu (uudposBbie)
n/n TEM MIPOrpaMMbl Bceero BHbBIE qyecKHue OﬁpaSOBaTe.}ILH
padoThbI padoTbI ble pecypchbl
Tena BpareHus 12
O0BbEMBI TEN 5 1
3 BekTopsl 1 KOOpAUHATEI B 10 1
IIPOCTPAHCTBE
4 [ToBTOpeHwMeE, O606HICHI§G, 7 1
crucTeMaTu3auuvs 3HaHUI
OBHLIEE KOJIMYECTBO YACOB I10 34 3 0
[NPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Tema ypoka

KoaunuyecTBO 4acoB

Be
ero

Kont
pPoJIb
HbIE
pador
bl

IIpax
THYeC
KHe
pador
bl

Jara
U3y4eH
us

dJeKTp
OHHBbIE
uudpos
ble
o0pa3oB
aTeJbH
ble

pecypchbl

OCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTh,
npoctpancTBo. [IpaBuia nzodpakeHus
Ha PUCYHKaX: U300pakeHUs
TUIOCKOCTEH, MapajlIeIbHbIX MPSIMBIX
(OTpE3KOB), cepeaNHBI OTPE3Ka

ITonsTHA: Iepecekaronuecs

IIJIOCKOCTH, IICPCCCKAIOIIUCCA IIpAMasi
U IIJIOCKOCTb

ITonsTHA: Iepecekaronuecs
IUIOCKOCTH, ITEPECEKAIOIIMEC TpsiMast
U IJIOCKOCTh

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300paKeH1e MHOTOI'PaHHUKOB Ha
pUCYHKAX, Ha IPOEKIIMOHHBIX
yepTexax

HauanbHble cBeieHus o Ky0e u
nupamusie, MxX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOTPAaHHUKOB

HauanwsHbie cBeieHUS 0 KyOe u
nUpaMue, UX pa3BEPTKU U MOJEIH.
CeueHust MHOTOTPAaHHUKOB
IToustre 06 aKCHOMaTHYECKOM

NMOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMCETPHUU U CIICACTBUSA U3 HUX

[ToussTHE 00 aKCHOMATHUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

10

[TonsiTrie 06 akCHOMATHYECKOM
MMOCTPOEHUHU CTEPEOMETPHH: AKCUOMBI
CTEPEOMETPUH U CIICICTBUSA U3 HUX
[TonsiTrie 06 akCHOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMCTPHU U CIICACTBUSA U3 HUX




B3anMHOe pacrnosiokeHue NpsMbIX B
IPOCTPAHCTBE: IIEPECEKAIOIINECs,

1 napajielibHble U CKpPEIIHBaoLIecs
npsMble
[TapamienbHOCTE IPSAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE:

12 napajuleJbHbIE MIPSIMbIE B
IPOCTPAHCTBE; MAPAJIEIbHOCTh TPEX
HPSMBIX
[TapamienbHOCTD IPSAMBIX U

13 IUIOCKOCTEN B IPOCTPAHCTBE:
[TapaninenbHOCTb NPSAMOI U MIIOCKOCTH

14 VYTibl ¢ COHANIPAaBIECHHBIMHU CTOPOHAMHU

15 VYron Mexay NpsMbIMU B
POCTPaHCTBE

16 VYrois Mexay NpsMbIMU B
IIPOCTPAHCTBE

17 [TapannenbHOCTh MIIOCKOCTEMN:
napaesibHble II0OCKOCTH

18 CaolicTBa napasuieabHbIX MIOCKOCTEN
[Ipocreiinne npocTpaHCTBEHHbIE

19 (GUTYpHI Ha MIOCKOCTH: TETPaAdIP, KYO,
napajuiesenunes

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
Konrponbnas pabora no reme

29 "IIpsiMbl€ ¥ TUIOCKOCTH B
npoctpanctse. [lapannenbHocTh
HPSIMBIX U IIIOCKOCTEH"

IlepneH AUKYIAPHOCTD MPAMON U

23 IUIOCKOCTH: TIEpIEHANKYIISIPHbBIE
IpsIMbI€ B IPOCTPAHCTBE

24 [Tpsimble napanienbHble U
NEPIEHUKYIISIPHBIE K IIIIOCKOCTH

o5 [IpsiMble napayenbHbIe U
NEePIEeHIUKYIISIPHbIE K MIIOCKOCTH

26 [Ipu3Hak nepneH MKy pHOCTH
IPSIMOM U TIOCKOCTH

97 [Ipu3Hak nepneHuKyIsIpHOCTH
IPSIMOM U TNIOCKOCTH

28 Teopema o npsimoit
NEePIEeHIUKYISIPHON MII0CKOCTH

29 TeopeMa o npsamoit

HCpHCHI{HKYHﬂpHOﬁ IIJIOCKOCTH




30

Teopema o npsimoit
NEPIEHAUKYIIIPHOMN IIIIOCKOCTH

31

32

33

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMOMN JI0 IIIIOCKOCTH

[leprieHIUKYNSAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU J0 IIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU JI0 TUIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TIOCKOCTH

34

[IepnieHauKymIsp U HAKJIOHHBIE!
pPacCTOsSIHUE OT TOYKH [0 IIJIOCKOCTH,
paccTosiHue OT IPSMOM 10 TUNIOCKOCTH

35

36

VYTIIBI B IPOCTPAHCTBE: YIOl MEKAY
IIPSIMOM U INIOCKOCTBIO

JIByrpaHHbIN yroii, TMHEHHBIN yroi
JIBYIPaHHOI'O yIiia

37

JIByrpaHHBIN yroJI, TMHEHHBIN Yroj
JIBYTPAHHOI'O yIJla

38

39

40

[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:
MPHU3HAK HEPHEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEN

[lepneHAKYISIPHOCTD MIIOCKOCTEM:
MIPU3HAK NEPIEHIUKYIIPHOCTH JIBYX
IJIOCKOCTEN

[lepneHAMKYISIPHOCTD MJIOCKOCTEM:
MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEN

41
42
43

Teopema o Tp€x nmepneHAUKYISIpax
Teopema o0 Tpéx nepneHauKyIsIpax

Teopema o0 Tp€x nmepneHaUKYISIpax

44

45

46

KonrtponbHas padora no reMmam
"TleprnieHIUKYISIPHOCTD MPSIMBIX U
wiockocTe" u "Yriuel Mexay
MPSIMBIMU U TUIOCKOCTSIMH"

[lToHsiTME MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOTOT'PAHHUKA, BBIITYKJIbIE
H HEBBIITYKJIBIC MHOT'OT'PAHHUKH,
pa3BEpPTKAa MHOTOTPaHHUKA

[Ipu3ma: N-yrosnbHas npu3Ma; rpaHu U
OCHOBaHUs IIPU3MBL; IIpsIMast U
HaKJIOHHAs IPU3MBbI; OOKOBas U MOJIHAS
MOBEPXHOCTh MTPU3MBI




47

[Tapannenenunen, npsaMOyroJbHbIN
rapasulesIenuIle]l U €ro CBOMCTBa

48

[Mupamuaa: N-yroipHast TUpamMua,
T'paHu U OCHOBAHUC ITUPAMU/IbI;
0OOKOBas 1 NOJIHAS IOBEPXHOCTh
MMUupaMuJbl; IpaBUJIbHAA U yceqéHHaﬁ
nupamuia

49

[TpaBuIbHBIE MHOTOTPAHHHUKH:
MOHSITHE TTPABUIIBEHOTO
MHOTOTPaHHHKA; TPaBUIIbHAS TIPU3MA U
MpaBWJIbHAS TUPAMHUJIA; TIPABHIIbHAS
TpeyrojbHas MupaMua U MPaBUIBHBIN
TeTpa’ap; Kyo

50

51

[IpencrasieHue o NpaBUIBHBIX
MHOTIOIpaHHMKAX: OKTa’dp, JOAEeKadAp
U UKOCAdIP.

CummeTpus B IpOCTPAHCTBE:
CUMMETpPUSL OTHOCUTEIIBHO TOUKH,
HPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpUHU B IUPaMHJIaX,
napajuieJenune1ax, NpaBUIbHbIX
MHOTOTpaHHHUKaX

52

53

54

55

Briuucienue 2iieMeHTOB
MHOTOTPaHHHUKOB: p&0pa, THaroHa,

YTJIBI
[Tnomaas 60KOBOI MOBEPXHOCTH U
IIOJIHOM NTOBEPXHOCTH IIPSIMON IIPU3MBI,
IJI0IIab OCHOBAHHMI, TEOpEMa O
OOKOBOI TOBEPXHOCTH MPSAMOM
HIPU3MBI

[Tnomaas 60KOBOI MOBEPXHOCTH U
MIOBEPXHOCTU IIPABWJIBHOW MUPaMUIBbI,
Teopema O TUIOMAau OOKOBOM
MOBEPXHOCTU YCEUEHHON MUPaMU/IbI

KonrtponbHas pabora no reme
"MHororpaHHukm"

-

56
57
58

ITousatie 00 00BEME
O0BEM TUpaMHUIBI

O06bEM upamMu/Ibl

59
60

O0BEM TUpaMHUIBI

O06bEM upamMu/Ibl

61
62

O06bEM pU3MBI

O06BEM npu3MbI

63

O06bEM pU3MBI

e




64

KontponbHas pabora o Teme
"O6BEMBI MHOTOIPaHHUKOB"

65

66

67

[ToBTOpenme, 0600IIEHNE
cucremarusauus 3Hanuil. [loctpoenune
CE€YCHUHN B MHOTOI'PAHHUKE

[ToBTOpEeHME, 0000IIEHNE
cHucTeMaTH3allvs 3HaHui. Beruncienue
PacCTOSTHUI: MEXTy TBYMS TOYKAMH,
OT TOYKH JI0 MPSIMOM, OT TOYKH JI0
TUTOCKOCTH, MEXTY
CKPEIIUBAIOIIUMUCS TTPSIMBIMU

HtoroBast koHTpoJIbHAs paboTa

68

[ToBTOpenue, 0600IICHNE
cucTeMaru3anus 3HaHui. Berancnenune
YIIIOB: MEXKY CKPELIHBAOIMUCS
HPSIMBIMH, MEXTY IPSIMOU U
IUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIIIOB MEXK/Y IIOCKOCTMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Tema ypoka

KoanuecTBo 4acoB

Kont IIpax
0J1b THYeC
Bcer P
HbIE KHe
paGor  pador

bl bl

Jara
U3y4eH
usi

JIEKTP
OHHBbIE
uudpos
ble
oOpa3oB
aTeJbH
ble

pecypchbl

Cdepa u map: ueHTp, paauyc,
JMaMeTp; IUIOIA/b TTOBEPXHOCTH
cepsl

BzaunmMHoe pacrionoxxeHue chepbl u
TUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; momans ceps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHust mapa

]_II/IJII/IHZIpI/I‘IeCKaﬂ IMOBEPXHOCTD,
o0pa3yroIne UIHHIPHIECKON
MOBEPXHOCTH, OCh IIMJIHHIPUUECKON
MOBEPXHOCTH

Hununanap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroiias u oCh;
TJI011a]Ib OOKOBOM M MOTHOM
MMOBEPXHOCTHU

N3obpaxkenue muimHapa Ha
IJTOCKOCTH. Pa3BépTka munuHapa.
Ceuenust uuuHApa (MIIOCKOCTHIO,
napayuiebHON Uiu
MePIEeHIUKYIIPHON OCH LIUIUHAPA)

Konnueckas noBEpXHOCTB,
o0Opa3zyromire KOHHIeCKOM
MMOBEPXHOCTHU, OCh U BEpILINHA
KOHUYECKOW MTOBEPXHOCTU

10

Konyc: ocHOBaHuE U BeplInHA,
oOpa3syromas 1 0Ch; TJIOMA b
OOKOBOM U MOJIHON MOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u
BBICOTA; OCHOBaHMs U OOKOBast
MMOBEPXHOCTh

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(TIIOCKOCTHI0, MapalIesIbHON
OCHOBAHMUIO, U IUNIOCKOCTHIO,
MPOXOJIAIIEeH Yepe3 BEpIINHY)




11

KomOuHnanws ten BpameHus u
MHOTI'OTDaHHUKOB

12

13

MHoOrorpaHHuK, ONMMCaHHBINA OKOJIO
cdepsl; cdepa, BIMcaHHas B
MHOTOTPaHHUK WJIX B TEJIO BPALICHUS
[Tonsitue 06 06bEMe. OCHOBHBIE
CBOWCTBA 0OBEMOB TeI

14

O0BéM UIMHIIpa, KOHYCA

15

16

O06BEM mapa u wionaab chepsl

[TogoOHEbIe TeNa B MPOCTPAHCTBE.
COOTHOIICHUS MEXTY TUIOIIAIMHU
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX
Tel

17

KonrponsHas pabora no remam
"Tena Bpamenus" u "O0beMbI Ten"

18

19

Bexkrtop Ha mmockocTy U B
MIPOCTPAHCTBE

CrnoskeHne 1 BEIYUTaHHUE BCKTOpPOB

20

21

22

YMHOKEHUE BEKTOPa Ha YUCIIO

Paznoxenune BekTopa 1o Tpém
HEKOMILUIAHAPHBIM BEKTOpaM.
[IpaBuno napamnenenumnena

Pemenue 3aa4, CBI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMHU

23

[IpssMoyronbHas cuctemMa KOOpAUHAT
B npoctpanctee. KoopanHaTsl
BekTopa. [Ipocreimue 3anaun B
KOOpAMHATAX

24

25

26

VYron mexay Bektopamu. CKansipHOE
MPOU3BEJICHUE BEKTOPOB
Brrunciienue yrioB Mexay npsMbIMU
U TNIOCKOCTSIMH
KoopanHatHO-BEKTOPHBINA METOT ITPU
PELIEHUHU TEOMETPUUECKUX 3a1a4

27

KonTponbhas pabota no teme
"BekTopsl 1 KOOPAMHATHI B
pocTpaHcTBe"

28

29

[ToBTOpeHue, 06001IeHNE 1
cucreMaTusanus 3Hanuil. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHue, 06001IeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca




IIaHUMETPUHN

[ToBTOpeHme, 0600IIEHNE U
30 cUCTEMAaTH3anys 3HAaHUNA. 3a1ayn 1
HJIaHI/IMeTpI/II/I U METOABI UX peHleHI/IH

[ToBTOpEeHME, 0000IIEHNE U

31 cUcTeMaTH3anys 3HAaHUN. 3a1aun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS

[ToBTOpeHUE, 0600IICHNE 1
cucrteMaTusanus 3Haduii. OCHOBHEBIE

32 1
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEPEOMETPHUH

33 HToroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpEHME, 0606H_ICHI:IG u 1
crCTeMaTH3aIus 3HAHUH

OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME







