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VYuurensr Ilpyaankosa T.A1.

(®HO)

[Iporpamma pa3paborana Ha OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOCHUS

OCHOBHOM 00pa30BaTEIHLHOM MPOTPAMMBI CPETHEro 00IIeT0 00pa3oBaHUs
(Ha‘IaHBHOFO, OCHOBHOTIO, cpenHero)



H.]IaHl/IpyeMble pe3yJbTaThbl 0OCBOCHUA y'{eﬁnoro npeamMera

JIMYHOCTHbBIE:

1) (bopMupoBaHNE OTBETCTBEHHOTO OTHOLICHHUS K YUCHHIO, TOTOBHOCTH U CIIOCOOHOCTH, OOYYaIOMUXCsl K CAMOPa3BUTHIO M CaMOOOPa30BaHUIO
Ha OCHOBE MOTHMBAallMM K OOyYeHHIO M TIO3HABAaHHWIO, BHIOOpPY MAajbHeWmiero oOpa3oBaHUs Ha 0a3e OPHUEHTHPOBKM B MHUpe mnpodeccuii u
npoQecCHOHATIBHBIX IPEANOYTCHNH, OCO3HAaHHOMY ITOCTPOCHUIO WHAMBUAYaJIbHOH OOpa30BaTEIbHON TPACKTOPUH C YYETOM YCTOMYHMBBIX
MO03HABATEIbHBIX HHTEPECOB;

2) OCO3HAaHHOMY MTOCTPOCHUIO UHIUBUAYaIbHONU 00pa30BaTeNbHON TPACKTOPUH C YUETOM YCTOWYUBBIX TO3HABATEIIbHBIX HHTEPECOB;
3) (hopMHPOBaHHE IIEIIOCTHOTO MUPOBO33PECHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OONIECCTBCHHON NIPAKTHKHY;
4) dbopMUpOBaHHE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOLICHHMH W COTPYJHUYECTBE CO CBEPCTHHMKAMH, CTapIIUMH M MIAQJIIINMH B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOU, YIEOHO-UCCIIEIOBATEIBCKON, TBOPUECKON U IPYTHX BHIAX ACATEIBHOCTH;
5) YMEHHE SCHO, TOYHO, IPAMOTHO H3JlaraTb CBOM MBICIM B YCTHOM M TNHUCHPMEHHOW peud, TMOHMMATh CMBICI IOCTaBJICHHON 3adauu,
BBICTpPAMBaTh apryMEHTALIUIO, IIPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI;
6) KPUTHYHOCTH MBIIIJICHUS, YMEHUE PAaCIlO3HABATH JIOTMUECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIIMYATh TUIIOTE3Y OT (paKTa;
7) KpEaTUBHOCTb MBIIIJICHHSI, UHUIIUATUBY, HAXOAUYUBOCTh, aKTUBHOCTh MPU PELICHUN T€OMETPUUECKHX 33/1a4;
8) YMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTaT YICOHOW MaTeMaTHIECKON JesITeIIbHOCTH,
9) CHOCOOHOCTH K IMOLIMOHAIILHOMY BOCIIPUSATHIO MaTEMaTHUYECKUX O0BEKTOB, 3a/1a4, PEIICHUH, pacCy KICHUII;

MeTanpeaMeTHbIe:
1) YMEHHE CaMOCTOSITEILHO TUIAHUPOBATh AIbTEPHATUBHBIC IYTH JIOCTHKEHUS 11€JIei, 0CO3HAHHO BbIOMpaTh Hanbosee 3 HEeKTUBHBIE CITOCOOBI
pelieHns yueOHbIX U MO3HABATEIbHBIX 33/1a4;
2) YMEHHE OCYIIECTBIATh KOHTPOJb MO PE3yJIbTaTy U MO CHOCO0y NEeUCTBHS HAa YPOBHE MPOU3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXOIUMBIE
KOPPEKTHUBBHI;
3) YMEHHE aJIeKBaTHO OIICHUBATh MPABWILHOCTh WM OIMIMOOYHOCTHh BBIMOJHEHUS YYEOHOW 3adaud, €€ OOBEKTUBHYIO TPYAHOCTh W
COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS;
4) OCO3HAHHOE BJIAJICHUE JTIOTUYECKUMH IEUCTBUSIMU OTIPEICTICHUS TTOHATUI, 0000IIIeHHsI, YCTAHOBJICHUS aHAIOTUH, KJIacCU(UKAIIMU HA OCHOBE
CaMOCTOSITENTLHOTO BBIOOpA OCHOBAHUI M KPUTEPHEB, YCTAHOBJICHHS POJIOBUIOBBIX CBS3EH;
5) YMEHHUE YCTaHABJIMBATh MPUIHMHHO-CIIEACTBEHHBIE CBSA3HU, CTPOUTD JIOTHYECKOE PACCYKIACHUE, YMO3aKIIOUeHHE (MHIYKTUBHOE, IeTyKTUBHOE
Y TI0 aHAJIOTHH) U BBIBOIBL;
6) YMEHHE CO3/1aBaTh, MPUMEHSITh U MPEOOPa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA, MOJICIM U CXEMBI IS PEIICHUS YYEOHBIX H
MO3HABATEJIbHBIX 33714,
7) YMEHHE OpPraHW30BBIBATh YYEOHOE COTPYJAHMYECTBO M COBMECTHYIO JIEATEIBHOCTh C YYUTEIEM W CBEPCTHUKAMH: OINPEACNATH IEIH,

pacnupeacisiTb (I)YHKI_II/II/I U poJin YHYaCTHHUKOB, 06H_[I/Ie CITIOCOOBI pa6OTLI; YMCHUC pa60TaTB B rpynre: HaXxOIUTb 06H_ICC peuicHuC U pa3pCuiaTb



KOH(UIMKTHI Ha OCHOBE COIJIACOBAHUS MO3MLIMN M y4yeTa MHTEpPECcOB; CIyLIaTh MapTHepa; (opMyIupoBaTh, apryMEHTHPOBATh U OTCTaWBaTh CBOE
MHEHHE;

8) dbopMupOBaHHE W pa3BUTHE Y4YeOHOW U OOIIEMONH30BATEILCKOH KOMIIETGHTHOCTH B OOJACTH HCIIOJIb30BaHUS WH(OPMAIMOHHO-
KOMMYHHKAIMOHHBIX TexHoJorui (MKT-komneTeHTHOCTH);
9) MepBOHAYAIILHBIC TMPEACTaBICHUS 00 HIEesIX M O METOAAaX MATeMAaTHKH KaK 00 yHHBEPCAaIbHOM SI3BbIKE HAYKH W TEXHUKH, O CPEICTBE
MOJIETTUPOBAHUS SIBJICHUM U MPOLIECCOB;
10) YMEHHE BHJIETh MATEMAaTUYECKYIO 3a7]a9y B KOHTEKCTE MPOOJIEMHON CUTYaIlUU B APYTUX TUCIUILUINHAX, B OKPYKAIOIICH KU3HU;
11) yMEHHE HAaXOJUTh B PAa3JIMYHBIX HCTOYHUKAX HH(OPMALINIO, HEOOXOAUMYIO AJIs peUIeHHs] MaTeMaTHUYEeCKUX MpoOJeM, U MPEACTaBIATh €€ B
MOHATHON (hopMe; TPUHUMATh PEUICHHE B YCIOBUSAX U U30BITOYHON, TOYHON U BEPOSTHOCTHOM HH(DOpMaINH;
12) YMEHHE TOHUMAaTh W HWCIOJB30BaTh MAaTEMaTHYECKHE CPEACTBA HATJISITHOCTH (PUCYHKH, YEPTEKU, CXEMBbl U Jp.) VIS WLTIOCTPAIUH,
WHTEPIpETAINH, aPTyMEHTAIINUN;
13) YMEHHE BBIJIBUTATH TUIIOTE3HI MIPU PEIICHUH YISOHBIX 33]1a4 U TIOHUMATh HEOOXOMMOCTh UX IPOBEPKH;
14) yMEHHE MPUMEHITh UHTyKTUBHBIC U JAETyKTUBHBIE CIIOCOOBI PacCyXICHUH, BUIETh PA3IMYHbIC CTPATETMH PEIICHUS 33/]1a4;
15) MMOHMMAHHE CYNIHOCTH aITOPUTMUYCCKUX MPEANMCAHUN U YMEHHE JISHCTBOBATh B COOTBETCTBUU C MPEIOKECHHBIM aJITOPUTMOM;
16) YMEHHE CAMOCTOSITEIbHO CTABUTD LI€JIH, BBIOMPATh M CO3/1aBaTh AITOPUTMBI JUIS PEIICHUs] yUeOHBIX MaTeMaTHUYECKUX MTPOoOIieM;
17) YMEHHE TUIAHUPOBATh M OCYIIECTBIIATh ACATEIbHOCTD, HAPABJICHHYIO Ha PEeIICHHE 33]]a4 UCCIIeI0BATEIbCKOTO XapaKTepa,
npeaMeTHbIE:
1) OBJIaJieHHe 0a30BbIM MOHATUHHBIM allapaToM IO OCHOBHBIM pa3/ieliaM COJCpKaHUS; MPEICTaBICHHEe 00 OCHOBHBIX M3y4YaeMbIX MOHSATHUSAX

(uucno, reomerpuueckas Gpurypa, BEKTOp, KOOpIUHATHI) KaK BAKHEHIINX MaTEMaTUUECKUX MOJIENSAX, MO3BOJISIONINX OMUCHIBATh M U3Yy4aTh pealbHbIe
IIPOLIECCHI U SIBJICHMUS;

2) yMeHHe paboTaTh ¢ F€OMETPUUYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJIEKaTh HEOOXOAUMYIO MH(OpPMAlMIO), TOYHO U T'PaMOTHO BBIpaXKaThb
CBOM MBICIM B YCTHOH M INHUCBMEHHOM PEYM C NPUMEHEHHEM MaTeMaTU4YeCKOM TEPMHMHOJIOTMM M CHMBOJIMKH, HCIIOJIB30BATH PA3JIMYHBIE S3BIKU
MaTeMaTHKH, POBOJIUTH KiIaccu(UKaINK, JOrHYeckie 000CHOBAaHMUS, JOKa3aTeIbCTBA MaTEMaTUUECKUX YTBEP K ICHUI;

3) OBJIaICHUEC HABbIKAMU YCTHBIX, IMCbMCHHBIX, THCTPYMCHTAJIbHBIX BBI‘-II/ICJ'ICHI/II\/’I;

4) OBJIAAICHUC TCOMCTPHUYCCKUM S3BIKOM, YMCHHC MHCIIOJIB30BaTh €ro s OIHMCaHHud NOpEeAMCTOB OKpPYXamEero Mvpa, pasBUTHUC
MMPOCTPAHCTBCHHBIX Hpe,Z[CTaBJ'IeHI/II\/’I n I/I306paSI/ITeJ'II>HBIX yMeHHﬁ, HpI/I06peTeHI/Ie HAaBBIKOB I'€COMCTPUICCKUX HOCTpOGHI/Iﬁ;

5) YCBOCHUC CUCTEMATUYCCKHUX 3HAHHUM O HpOCTeI\/'IHII/IX IMPOCTPAHCTBCHHBIX TCJIaX, YMCHHUC IMPUMCHATH CUCTCMATUUCCKHUEC 3HAHUA O HUX IJIA
pelICHU TCOMETPUUCCKUX U IMPAKTHYCCKUX 3a/1aY,

6) YMCEHUE BBIYUCTIATH 00BEMBI TEN U Iomaian ux HOBerHOCTefI, peuiad 3agaquun MMOBBIIICHHOMN CJIIOKHOCTH,

7) YMCHHUC NPUMCHATH HU3YUYCHHBLIC NOHATUSA, PE3YJIbTATbI, MCTOAbI IJId PCIICHUA 3ada4 IMPAKTHYCCKOI'0 XapaKTepa W 3aJad U3 CMCIKHBIX

AUCHUILIIWH C UCITIOJIB30BAHUEM IIPU HeO6XO}II/IMOCTI/I CIIPpaBOYHBIX MaTCPpUAJIOB, KAJIIBKYJIATOPA, KOMIIBIOTEPA.



Conep:xanue yueOHOT0 npeamera
11 knace

1. Huaunap, konyc, map (I'1 V1,16 4.)

[Tonsitre mummHApa. [Tnomane noBepxHocTH mwmHapa. [lonstue konyca. [Inomans moBepxXHOCTH KOoHyca. Y cedeHHbI KoHyc. Cdepa u mmap.
Ypasuenue chepsl. Bzanmuoe pacnonoxkenue cdepsl U miiockoctu. KacatenbHas miockocTs K cdepe. [lnomans cheps.

OcHnosHas yenb — NaTh yYallUMCSl CHCTEMAaTUYeCKHe CBEICHUSI 00 OCHOBHBIX TEJIaX M MOBEPXHOCTAX BpAIICHUS — IMIIMHAPE, KOHYCe, cdepe,
miape.

2. O6bembl Tea (I'a VI, 17 4.)

O6beM npsiMoyroipHOro mapamienenunena. O0beMbl npsAMoil mpu3Mbl U HUIUHApPA. OO0BEMbl HAKIOHHOW MPU3MBI, MHPaMUIbl U KOHYCA.
O6beM mrapa u mwiomaab chepbl. OOBEMBI IIAPOBOTO CEKTOPA, IIAPOBOT'O CETMEHTA U IIIAPOBOTO CJIOS.

OcHosHas yenb — BBECTU MOHIATHE 00beMa Tella U BBIBECTU (OPMYJIBI JJIsi BBIYUCIICHUSI 00bEMOB OCHOBHBIX MHOTOTPAaHHHUKOB U KPYTJIBIX TEl,
M3YYCHHBIX B KYpPCE CTEPCOMETPHUHU.

3. BekTops! B mpoctpancTBe (I'1 1V, 6 4.)

[TonsiTue BekTopa B npocTpancTBe. CII0XKEHUE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpPa Ha yncio. KoMiiaHapHble BEKTOPHI.

OcHosHas yenb — 3aKPENUTh U3BECTHBIC YUAIIMMCS M3 Kypca IUIAaHUMETPHUH CBEACHHUS O BEKTOpaxX U JCUCTBUSAX HAJ HUMH , BBECTU MOHATHE
KOMIUTAHAPHBIX BEKTOPOB B MPOCTPAHCTBE M PACCMOTPETH BOIIPOC O PA3I0KEHUU JIF0OOT0 BEKTOpa MO TPEM HEKOMIUIAaHAPHBIM BEKTOPAM.

4. MeTtoa koopauHat B npocrpancrse. JIpukenus (Fa 'V, 15 4.)

Koopaunats! TOUKH ¥ KOOpAMHATHI BeKTOpa. CKalsipHOE MPOU3BEACHUE BEKTOPOB. [IBUKEHMUS.

OcnosHas yenv — cOPMHUPOBATH YMEHUE YUAIIUXCSl IPUMEHSATh BEKTOPHO-KOOPAMHATHBIA METOJ K PEIIEHHIO 3a7ay Ha BBIYMCICHHE YIJIOB
MCKAY NPAMBIMHA U IIJIOCKOCTAMHU U paCCTOﬂHI/Iﬁ MCKAY ABYMSA TOYKaMH, OT TOYKHU OO0 IJIOCKOCTH.

5. Ob6o0maromee nosropenue. Pemenue 3agau (10 4.)
OcHognas yenb — TOBTOPEHHE, 0000IIEHNEe U CUCTEMaTH3aIus 3HAHUI , YMEHUH U HaBBIKOB 3a Kypc reomerpun 10 — 11 kacca, moAroToBka K
UTOTOBOU aTTeCTaluy 110 reOMCTPUH.



TemaTn4eckoe INIAaHUPOBaHHE

(11 kaacc)

TeMa, OCHOBHO€ COJA€EpPKaHME 110 TEMaM

KoJ - BO
4acoB

XapakTepuCcTHKA OCHOBHBIX BH/I0B /IEATEJIHHOCTH 00y4aionerocs (Ha ypoBHe
Y4eOHBIX J1eiicTBH)

I'n. VI

Huaunap, KOHyc, map

16

§1.

Hunuaap

OOBSACHATH, YTO TaKOE LWIMHIPHYECKas MOBEPXHOCTh, €€ o0pa3yrolinue U OCh, Kakoe
TEJI0 HA3bIBACTCS LUIMHAPOM U KAK Ha3bIBAKOTCS €0 JIEMEHTBI, KaK ITOJIyYUTh HUIUHID
MyTEM BpaIIeHUs IPSMOYTOJIbHUKA; U300paXkaTh IUIUHAP U €r0 CEYeHUS IUIOCKOCTBIO,
MpOXOJAUIe 4Yepe3 OCh, U MJIOCKOCTBIO, IEPIEHANKYIIPHONU K OCH; OOBICHSITH, YTO
MIPUHUMAETCA 3a IJIOMAah OOKOBOM MOBEPXHOCTH LMIMHII>A, U BBIBOAUTH (HOPMYIIBI
JUTSL BBIYHMCIICHUS] OOKOBOM M TIOJIHOM IMOBEPXHOCTEW IMJIMHIPA; peliaTh 3aJadyd Ha
BBIYMCIICHHUE U JI0KA3aTEIbCTBO, CBSI3aHHBIE C LIMJIMHIPOM.

§2.

Konyec.

OOBACHATH, UYTO TaKO€ KOHMYECKas MOBEPXHOCTb, €€ oOpa3yrolue, BEepUIMHA U OCh,
KAaKo€ TeJI0 Ha3bIBAETCSd KOHYCOM M KaK Ha3bIBalOTCA €ro 3JIEMEHTHI, KaK IOJy4YUTh
KOHYC NYTEM BpaIleHUs MNPSIMOYTOJIBHOTO TPEYrolbHUKA, M300pa)kaTb KOHYC U €ro
CEUEHUs IJIOCKOCTBIO, MPOXOSIIEN Yepe3 OCh, U IMJIOCKOCTHIO, MEPHEHIUKYISIPHON K
ocH; OOBSACHATH, YTO NPHUHHUMAETCS 3a IJIOLAAb OOKOBOM IMOBEPXHOCTH KOHYycCa, U
BBIBOJMTH (POPMYJIBI Uil BBIYMCIICHUS IJIOLIAJ el OOKOBOW M TMOJHOM MOBEPXHOCTEH
KOHYCa; 00BICHATH, KAKOE€ TEJI0 Ha3bIBAETCS YCEUEHHBIM KOHYCOM M KaK €ro MOJIy4YUTh
nyTéM BpalLIeHUs MPSIMOYTOJIbHOM Tpameluuu, BBIBOAUTH (HOPMYJY Ul BBIUYMCIICHUS
ionaau OOKOBOM MOBEPXHOCTH YCEUEHHOIO KOHYCa; pellaTh 3a7jaui Ha BHIYMCIEHUE U
JIOKa3aTeNIbCTBO, CBSI3aHHBIE C KOHYCOM M YCEUYEHHBIM KOHYCOM.

§ 3.

Cdepa.

dopmynupoBaTh omnpeneneHus chepsl W Imapa, WX LEHTpa, paauyca, IUaMeTpa;
HCCIIeIOBaTh B3aUMHOE pACIOJIOKEHHE cdepbl U  IUIOCKOCTH, (OpPMYIHpPOBATH
OTpesieNiecHue KacaTeNbHOW TMJIOCKOCTH K cdepe, GOopMynIupoBaTh U JOKa3bIBATh
TEOpPEeMBl O CBOWCTBE W TPU3HAKE KacaTeJIbHOM IIOCKOCTH; OOBSCHATH, YTO
MPUHUMAETCA 3a IUIomanab chepbl U KaKk OHA BBIPAKAETCS 4epe3 paauyc cdepsl;
HCCTIE0BaTh B3aUMHOE pacrmoyiokeHue cepbl U TpsiMoid; OOBACHSITH, Kakas cdepa
HAa3bIBAETCSl BIHCAHHOW B IWIMHJIPHUYECKYIO (KOHMYECKYIO) TOBEPXHOCTh U KaKue




KpUBBIC IIOJIy4alOTCAd B CEYCHUAX LWIMHIPUYECKOM M KOHMYECKOM IIOBEPXHOCTEH
pa3MYHBIMU IUIOCKOCTSIMM; pEIIaTh 3aJaud, B KOTOPBIX (UIypUPYIOT KOMOMHAIMU
MHOTI'OTPAaHHUKOB U TEJ BPALLECHUS.

Koumponvnasn paboma Ne 2 1
3auet Ne3 1
I'n. VII | O6bembI T 17
§ 1. O06beM MPsIMOYTOJIBHOTO 2 OOBACHATb, KaKk M3MEpPSIOTCS OO0BEMBI Tell, MPOBOJIS AaHAJIOTHI0O C H3MEpPEHUEM
napaienenumesa. IUIOIIAZIe MHOTOYTOJBHHUKOB; (OPMYJIHPOBATH OCHOBHBIC CBOWCTBA OOBEMOB W
BBIBOJIUTH C MX MOMOIIBIO hopMyITy 00bEMA MPSIMOYTOJIBHOIO MapauIieIenune1a.
§ 2. O0beM MpsAMOii TPU3MBI U IUIHHIPA. 3 dopmynupoBaTh M JIOKa3blBaTh TeOpeMbl 00 00bEME mNpsMOil Mpu3Mbl U 00BEME
WIMHAPA; PEIIaTh 331a4H, CBI3aHHBIC C BEIYMCICHHUEM 00BEMOB ITHX TEJI.
§ 3. O0beM HaKIIOHHOU MPU3MBI, TUPAMUJIBI, 5 BriBoauTh MHTETrpanbHy0 (OpMYITy Al BBIUKCICHUS 00BEMOB TEN U JAOKa3bIBaTh C €&
KOHYyca. MTOMOIIIBIO0 TEOPEMBI 00 00BEME HAKIIOHHON MPU3MBI, 00 00bEME TUPAMHUIBI, 00 00BEME
KOHYyCa; BBIBOAUTH (POPMYIBI [JIsl BBIYUCICHHUA OOBEMOB YCEUEHHOW MNUpAMUABI U
yCEYEHHOT0 KOHYCa; PelIaTh 3aa4H, CBA3aHHBIC C BBIYUCICHUEM 00bEMOB ITHX TEIl.
§ 4. O6beM 1mapa ¥ miomaab cepsl. 5 dopMynupoBaTh U J0Ka3bIBaTh TeOopeMy 00 00bEMe Imapa u ¢ e€ MOMOIIbIO BHIBOIUTH
dopmyny miomanu cepsl; BBIBOAUTE (HOPMYITYy IUIsl BBIYUCICHHS 00BbEMOB IIaPOBOTO
CerMEHTa W IIIapOBOr0 CEKTOpPAa; peliaTh 3aJaydl C MpuMeHeHHeM ¢opmyl 00BEMOB
Pa3IMYHBIX TEL
Koumponvnaa paboma Ne 3 1
3auet Ned 1
I'a. 1V | BekTopbl B IPOCTPAHCTBE 6
§ 1. [ToHsiTHE BEKTOpA B IPOCTPAHCTBE. 1 dopMyTUpOBaTh OMpPENEICHHE BEKTOpPA, €ro JUIMHBL, KOJUIMHEAPHBIX W PaBHBIX
BEKTOPOB, TPUBOIUTH MPUMEPHI HU3MUECKUX BEKTOPHBIX BEIUYHH.
§ 2. CrnosxeHue U BBIYUTaHHE BEKTOPOB. 2 OOBACHATH, KaK BBOJATCS JIEHCTBUSL CIIO)KEHHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOXEeHHEe BEKTOpa Ha YUCIIO. YMHOXEHHUSI BEKTOpa Ha YUCII0, KAKIMHU CBOMCTBAMH OHHU 00JIaaf0T, YTO TAKOE MPABUIIO
TpPEeyrojbHUKa, MPaBUIIO MapaijierorpaMMa M TMPaBUIO MHOTOYTOJIBHUKA CIOXKEHUS
BEKTOPOB; PEIIaTh 33JIa4H, CBI3aHHBIC C ICHCTBUSMH HAJl BEKTOPAMH.
§ 3. KommtanapHbie BEKTOPEI. 2 OOBSCHATH, Kakhe BEKTOPHl HA3bIBAIOTCS KOMIUTAHAPHBIMH, (OPMYIHUPOBATh U

JTIOKa3bIBaTh YTBEPKJECHUE O MPU3HAKE KOMIUTAHAPHOCTH TPEX BEKTOPOB; OOBSICHSATH, B
4éM COCTOMT MpPaBUJIO Mapajlieienuneaa ClIOKEeHUsI TPEX HEKOMIUJIaHAPHBIX BEKTOPOB;
(dbopMynupoBaTh U JIOKa3blBaThb TEOPEMY O PA3JIOKEHHU JIOOOr0 BEKTOpa MO TpEM
JaHHBIM ~ HEKOMIUIAHAPHBIM  BEKTOpaM; MPUMEHSITh BEKTOPHl TMPH  PEIICHUU
T€OMETPUUYECKHX 3aJ1a4.




3auet Nel 1

I'n.V | MeTtoa KOOpAHMHAT B MPOCTPAHCTBE 15
§ 1. KoopauHatsl TOUKU ¥ KOOPAMHATHI 4 OOBACHATH, KaK BBOJHUTCS NPSAMOYTOJIbHAs CHUCTEMa KOOPIMHAT B MPOCTPAHCTBE, Kak
BEKTOpa. OINPENeNIAIOTCA KOOPAMHATBl TOYKM W KAaK OHHM HAa3bIBAIOTCS, KakK ONPEAEISIOTCS
KOOpAMHATHl BEKTOpa; (HOpMyITUpOBaTh M JOKA3bIBATh YTBEPXKACHUS: O KOOPAMHATAX
CYMMBI U Pa3HOCTH JBYX BEKTOPOB, O KOOPJMHATAaX IMPOM3BEAECHUSA BEKTOpA Ha YUCIIO, O
CBSI3M MEXy KOOpAMHATAMU BEKTOpa U KOOpJAMHATAMU €T0 KOHIIA, U Hayaja; BEIBOJUTh
U UCIIOJIb30BaTh MPHU PEIICHUH 33a/1a4 (pOpMyJIbl KOOPJAUHAT CEPENHbl OTPe3Ka, JJIMHBI
BEKTOpA U PACCTOSHUS MEXIY IBYMs TOUKAaMH; BBIBOJUTH ypaBHEHHE c(hepbl JaHHOTO

pazuyca ¢ IeHTPOM B JaHHOH TOUKe.

§ 2. CkansipHo€ MPOU3BE/ICHUE BEKTOPOB. 6 OOBACHATD, KaK OMPENEISETC YTod MEXIy BEeKTOpaMmu; (GOpMYIUPOBATH OINpPEICICHHUE
CKaJIAPHOTO MPOU3BEIEHHs] BEKTOPOB; (POPMYIUPOBATh U JOKA3bIBaTh YTBEPIKICHHS O
€r0 CBOMCTBAX; OOBSICHATH, KaK BEIUMCIIUTD YTOJ MEXKITY IBYMsI IPSIMBIMH, a TAKXKE YOI
MEXIY HpPSIMOM M IUIOCKOCTBbIO, HCHOJb3Yys BBIPAKEHHE CKAISIPHOIO MPOMU3BEIECHUS
BEKTOPOB 4epe3 UX KOOPAMHAThI; BIBOAUTH YPaBHEHUE IUIOCKOCTH, IPOXOASILEN uepes
JAHHYI0 TOYKY M NEpHEHJIUKYJIAPHON K JaHHOMY BEKTOpY, U (OpMYJy pacCTOSIHUSA OT
TOYKH JI0 TUIOCKOCTH; IPHMEHSATh BEKTOPHO-KOOPAMHATHBIA METOJ| MpH pPEHICHUU
reOMETPHUECKUX 3aj1au.

§ 3. JBuxenus. 3 OOBACHATH, YTO Takoe OTOOpa)keHUE IMPOCTPAHCTBA Ha ceOsl M B KaKOM CIIy4ae OHO
Ha3bIBAETCS  JIBWJKEHMEM IPOCTPAHCTBA; OOBSACHATH, YTO TaKoe IEHTpajbHas
CUMMETpHs, OCEBas CHMMETpPHs, 3€pKajlbHasg CUMMETpPUS U NapajuleJIbHBIA MEpeHoc,
00OCHOBBIBAaTh YTBEPXKACHUS O TOM, YTO 3TH OTOOpa)KEHHMs INPOCTPAHCTBA Ha ceds
SIBJIIOTCSI IBUKEHUSIMH; OOBSICHATH, YTO TaKo€ ILEHTpajibHOE Moao0ue (roMoTeTus) u
npeoOpa3oBaHue MOAOOMS, Kak C IIOMOILIBIO NpeoOpa3oBaHUs MOAOOMS BBOAMTCS
MOHATHE TOAOOHBIX (DUTYP B MPOCTPAHCTBE; MPUMEHSATH IBM)KEHUS M TPEOOpazOBaHHUS
110,100Us1 P peIIeHUH FeOMETPHUUECKUX 3a/1au.

Konumponvnas paboma Ne 1 1
3auet Ne2 1
O6o6marniee nopropenune. Pemenne 10
3a1a4

Hroro: 64




