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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenpto W3y4YeHHs AMCUUIUIMHBI SBIAETCS (OPMHUPOBAHUE COBPEMEHHOM
JUYHOCTH, Ppa3BUTHE TMPEAMETHBIX KOMIIETEHIIMM CTYyJIEeHTa MOCPEICTBOM
MOBBIIICHUS YPOBHSI MPAKTHYECKOTO BJIAJICHUSI COBPEMEHHBIMU F€OMETPUUYECKUMHU
CBEJICHUSIMU B pa3HbIX cdepax ero (QpyHKIMOHUPOBAHMUS B MaTeMaTHUYECKUX
Pa3HOBHIHOCTSIX.

OcHOBHBIE 337]a4M Kypca:

- OBJIaJICHUE OCHOBHBIMU (DaKTaMU, UJIESIMU U METOJAMU T€OMETPUH;

- pa3BUTHE MaTEMaTHYECKOTO MBIIIJICHHUs, CIIOCOOHOCTEH JOKa3bIBaTh
TEOpPEMBI, CO37aBaTh MATEMAaTUUECKUE MOJIENIN I PEIICHUS 3a/1a4 U3 Pa3InYHbIX
o0jacTei, ucclieoBaTh MaTeMaTHUYECKHE OOBEKThI T€OMETPUUECKUMH METOIAMU;

- 0OCO3HAaHHE MECTa FEOMETPUHU B CUCTEME MaTEMATHYECKUX 3HAHUM;

- pa3BUTHE CIOCOOHOCTH TPUMEHSATH METOABl APYTUX JUCHUIUIMH B
r€OMETPUHU U HA000POT;

2. Ilnanupyembie pe3ynbTaTbl 00yUEHHS N0 JUCUUILUIMHE (MOIYJIIO).

[lepeuenp (GopMUpYEMBIX pPE3yJbTaTOB OCBOECHHSI 0Opa3oBaTEIbHOM
porpamMmsbl (KOMIIETEHLIUI) B pe3yIbTaTe 00yUYeHHUs 10 AUCHMILTUHE (MOIYIIO):

OIIK-3 - Crtocob6eH Ha OCHOBAaHUH COBOKYITHOCTH MaTEeMaTHUICCKUX METOI0B
pa3pabarpiBaTh, 0OOCHOBBIBaTh W PEATU30BBIBATH IMPOIEAYPHl PEIICHUS 3a1a4
npo(eccuoHanbHOM 1eITeIbHOCTH.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, YTo Mo ero pe3yJibTatam
oOyyatoruiicst 0yier:

3HaTh:
OCHOBHBIE TIOHSITUSI U METOJAbl MAaTEMAaTUKU B 00BEME, COOTBETCTBYIOIIEM
MpOrpamMMe CPETHEN KO

YMmers:

(bOpMyanOBaTb MAaTCMATHUUCCKUC IIOCTAHOBKH IIPUKIIaJHBIX 3ajaay,
HCpCXO}II/ITB OT DKOHOMHYECCKUX ITOCTAHOBOK 3aJa4 K MaTCMAaTHYCCKHUM MOJICIAM,
aHaJM3UPOBaTh pE3yJIbTaThl HUCCIAEJOBAHUS W JiejaTh Ha WX OCHOBAHUU
KOJIMYECTBCHHBIC 1 KAYCCTBCHHBIC BBIBO/IbI

Baangern:
HaBBIKaMH peIeHNs KOHKPETHBIX 3aJ1a4 B MPO(EeCCHOHAIBHOM 001aCTH

3. O0beM AUCIUILIUHBI (MOIYJIs).



3.1. O0uias TpyA0€MKOCTb TUCHUILUIMHBI (MOTYJIS).

OOmast TPyIOEMKOCTh AUCIUIUIMHBI (MOIyJs) cocTaBiusieT 6 3.e. (216
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOydJarommxcss ¢ MEJarorTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peaTu3aiii 00pa30oBaTEIbHON MPOTPAMMbI Ha MHBIX YCIOBHSIX,
P MIPOBEJICHUH YUCOHBIX 3aHITHIA:

KonugectBo uacos
Tum ydeOHBIX 3aHIATHI Cemectp
Bcero

Nel | Ne2

KonrtaktHas paboTa mpu npoBeneHIH YUeOHBIX 3aHATHH (BCETO): 112 64 48
B Tom uucne:

3aHATHUS JEKIIMOHHOTO THUIIA 64 32 32

3aHsATHS CEMHUHAPCKOTO THIIA 48 32 16

3.3. O6bem auCHMIUIMHBI (MOAYJsi) B (opMe caMOCTOATENbHOU pPabOThI
oOyuarommxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOyYaromuxcs C
nearoruaeckKuMu pabOTHUKAMHU U (WJIH) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNnbHON TporpaMMbl HA HWHBIX YCIOBHUSX, TPU MPOBEICHUU
IPOMEKYTOUHOM aTTecTtanuu coctapisieT 104 akagemuyeckux yaca (0B).

3.4. Ilpu 0oOy4eHnu Mo HANBUAYAIBHOMY Y4eOHOMY IIaHY, B TOM YHCIIE IIPH
YCKOPEHHOM O0y4eHHUH, 00bEeM NUCIUIUIMHBI (MOIYs1) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yUaroIuUXCs, a TaKke B (hopme
KOHTaKTHOM pabOThl 00y4YaroOIUXCs ¢ MEAaroruuecKuMu pabOTHUKAMHU U (UJTN)
JUIAMH, TIPUBJIEKAEMbIMH K pealiu3alui 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCIIOBUSIX, IIPU MIPOBEJICHUU MPOMEKYTOUYHOM aTTECTALIUH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

1 |Marpuigsi.

PaCCMa’IpI/IBaGMI)IC BOIPOCHI:

- BUABI MATPUIL: KBaAPATHBIC, TPECYT'OJIbHBIC, TUArOHAJIbHbIC, CIMHUYHAsA MaTpula - JINHEHHEIC Z[CﬁCTBHH
HaJl MaTpuaMu: CJIIOKCHHUC MATPUI], YMHOKCHUC MAaTPHUIbI HA YUCJIO.

- YMHOXXECHHE MaTpPHII.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

Ornpenenurens MaTPHUIBI.

PaccmarpuBaembie BOIIPOCHL:

- MHHOPBI U alredpanyeckue AOMOTHEHUS

- OIIpe/IeNIUTENIN MAaTPHULl BTOPOTO, TPETHEro U N-TO HOPAAKOB.

BekTopsl B ipocTpaHCTBE.

PaccmaTpuBaemble BOTIPOCHI:

- BEKTOPHI B IPOCTPAHCTBE

- KOJUIMHEAPHOCTh U KOMILTAHAPHOCTH BEKTOPOB.

- paBEHCTBO BEKTOPOB. JIMHEHbIE NEHCTBNS HAJ BEKTOPAMH: CIIOKECHHE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
YHCIIO.

- IPOEKIHUS BeKTopa Ha 0cb. CBOMCTBA MPOEKIHH.

HpHMOYFOJ'IBHa}I ACKapTOBa CUCTEMa KOOPAUHAT B IIPOCTPAHCTBC.
PaccmaTtpuBaeMble BOIIPOCHI:

- IPSIMOYTOJIbHASA AEKapTOBa CUCTEMa KOOPANUHAT B IPOCTPAHCTBE

- KOOPJIMHATHI BEKTOPA.

- pa3noXeHHe BEKTOpa 10 Oa3MCHBIM OpTaM.

- KOOpJIMHATHAS 3aIlUCh JINHEHHBIX AEHCTBUIT HAaJl BEKTOpaMH

KoopanHaTel TOYKHM B TPOCTPAHCTBE.

PaccmaTtpuBaeMble BOIIPOCHI:

- paanyc-BEeKTOp TOUKU B IIPOCTPAHCTBE.

- KOOpAUHATBI TOYKH B ITPOCTPAHCTBE.

- HaX0X/ICHHE KOOPIMHAT BEKTOpa 110 KOOpAMHATAaM €ro Hadaja U KOHIa.
- JeJICHUE OTpe3Ka B JAHHOM OTHOILEHHU.

CkansipHO€ MTPOU3BEICHUE IBYX BEKTOPOB.
PaccmaTprBaemble BOIIPOCHI:

- CKJISIPHOE TIPOU3BE/ICHHE JIBYX BEKTOPOB M €0 CBOMCTBA
-CKaJIIpHOE MPOM3BEACHNE B KOOPANHATHOI (hopme.

- BBIYUCIICHHE MOJYJISl BEKTOPA U YIJIa MEXKAY BEKTOPAMH.
- YCIIOBHE OPTOTOHAILHOCTH ABYX BEKTOPOB.

BCKTOpHOC IMPOU3BCACHUC BEKTOPOB.

PaccmarpuBaembie BOIIPOCHL:

- BEKTOPHOE IIPON3BE/ICHNE BEKTOPOB U €r0 CBOWCTBA

- BEKTOPHOE TIPON3BE/ICHNE BEKTOPOB B KOOPAMHATHOH (hopme.

- BBIYHCIICHHE TUIONIAN TPEYT OJIbHUKA, IOCTPOSHHOTO Ha JBYX BEKTOpaXx.

CwmernranHOe TPOU3BEIEHHE BEKTOPOB.

PaccmarpuBaembie BOIPOCHL:

- CMEIIaHHOE IPON3BEICHIE BEKTOPOB B KOOPANHATHOM (hopme

- BBIYUCIIEHNE 00BhEMA MUPaMUIBI, IOCTPOSCHHON Ha TPEX BEKTOPAX.
- YCJI0BHME KOMIUIAHAPHOCTHU TPEX BEKTOPOB.

[TapameTpuueckue ypaBHEHHS JIMHUM B IPOCTPAHCTBE.
PaCCMa’IpI/IBaGMLIC BOIPOCHI:

- MapaMEeTPUICCKNUEC U KAHOHUYCCKNEC YPAaBHCHUSA HpHMOﬁ B IMIPOCTPAHCTBE.
-B3aUMHOC PACIIOJIOKCHUEC IBYX IPAMBIX B IIPOCTPAHCTBE, YI'OJI MEXKAY HUMU.
-pacCTOsAHUC OT TOYKH O HpHMOﬁ B ITPOCTPAHCTBE.

10

ypaBHCHI/IC IIJIOCKOCTH B IPOCTPAHCTBC.

PaccmarpuBaembie BOIPOCHL:

-ypaBHEHHE TOBEPXHOCTH B IPOCTPAHCTBE

- YpaBHEHHE TIOCKOCTH, IIPOXOIAIIEH Yepe3 JaHHYI0 TOUKY HEPIIEHANKYIISIPHO JaHHOMY BEKTODY.
- o0111ee ypaBHEHHE INIOCKOCTH B IIPOCTPAHCTBE.

- MapaMeTpUUecKoe ypaBHEHHE UIOCKOCTUB MPOCTPAHCTBE.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE
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BzauMHoOe pacronoxeHue AByX IIIOCKOCTEN B IPOCTPAHCTBE.
PaccmarpuBaembie BOIIPOCHL:

- B3aUMHOC€ PACIIOJIOKCHNEC ABYX IUIOCKOCTEH B IPOCTPAHCTBE.

= YToJ MEXIYy IJIOCKOCTSAMU.

12

Bzanmuoe PacCIioJIOKCHHUE HpﬂMOﬁ " IIJIOCKOCTH B ITPOCTPAHCTBE.
PaccmarprBaeMbIe BOIIPOCHL:

- B3aHMHOE PACIIOJIOKESHHUE PSIMOM U IUTOCKOCTH B POCTPAHCTBE

- YIOJI ME&XAY NPSIMON M IIFIOCKOCTBIO.

- PacCCTOSHHE OT TOYKH JI0 TUIOCKOCTH.

13

HpHMOYFOJ'IBHaH ACKapTOBa CUCTEMA KOOpAWHAT HaA INIOCKOCTH.

PaccmarpuBaembie BOIIPOCHL:

- IPSIMOYTOJIbHAA AEKapTOBa CUCTEMa KOOPAWHAT Ha IJIOCKOCTH

- YpaBHCHUEC JIMHUU HA IUIOCKOCTH

- YpaBHEHME IPSIMON JIMHUU HA IUIOCKOCTH.

- OCHOBHBIC BH/IbI YPAaBHEHUH NPSAMOIl: ypaBHEHHE NPSIMOM, TPOXOIAIICH Yepe3 JaHHYIO TOUKY
MapaJuIeNIbHO TaHHOMY (HaIpaBIIAIOIIEMY ) BEKTOPY, YPaBHEHHUE MIPSIMOH, POXOISIICH Yepe3 NaHHYIO
TOYKY ¥ NEPIEHANKYJSIPHON JTaHHOMY BEKTOpY, 00lee ypaBHEHHE NMPSIMON Ha TIIOCKOCTH.

- PacCTOsIHHE OT TOYKH JI0 IPSIMOH

14

KpI/IBBIC BTOPOTO IIOPAAKa Ha IIJIOCKOCTH.

PaccmaTrpuBaeMble BOIIPOCHI:

- KpUBBIE BTOPOT'O TIOPSIKA HA INIOCKOCTH

- TCOMETPHUUCCKUE CBOMCTBa KPUBBIX BTOPOT'o MOopsAAKa U UX KAHOHUYECKHUC YPAaBHCHUA SJIJIUIIC, rmnep6ona
9KCIIEHTPUCUTET, TUPEKTPHCA.

15

KpuBblie BTOporo nopsjka Ha IIOCKOCTH.

PaCCManI/IBaeMBIe BOIPOCHI:

- KPpUBBIC BTOPOT'O NMMOPAAKA HA INTIOCKOCTHU

- TCOMETPUICCKHUC CBOICTBa KPHUBBLIX BTOPOI'o MOpsAAKa U UX KAHOHUYCCKHUC YPAaBHCHUS - napa60na
SKCUEHTPUCUTET, TUPEKTPHUCA.

- Knaccmbmkaum[ KPUBBIX BTOPOT'oO MOpsAAKa Ha IMIIOCKOCTH.
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HOBerHOCTI/I BTOPOTO IMOPsJAKA B IIPOCTPAHCTBE.
PaccmarpuBaembie BOIIPOCHL:

- OBEPXHOCTH BTOPOTO IMOPSIJIKa B MPOCTPAHCTBE.

- KIaccu(UKaIys HOBEPXHOCTEH BTOPOTO MOPSAKA.

17

Kanonunueckue ypaBHEHHs IOBEPXHOCTEN BTOPOTO MOPsJIKA.
PaCCManHBaGMLIC BOIPOCHI:
- KAHOHUYECKUE YPAaBHEHUS TIOBEPXHOCTEN BTOPOIO NOPSIAKA.

18

HCpCCC‘IeHI/IC HpHMOﬁ C ITOBCPXHOCTBIO BTOPOI'O MMOPAAKA.
PaccmarpuBaembie BOIPOCHI:

- IepeceveHne MPSIMOI ¢ TOBEPXHOCTHIO BTOPOTO MOPSIKA

- IpsIMOJIMHEHBIE 00pasytomue. [Ipumep.

19

JIuneliHOE IPOCTPaHCTBO.

PaccmarpuBaeMble BOIPOCHL:

- IMHEHHOE MPOCTPAHCTBO,0NPEENICHNUS, NPOCTEHIINE CBOWCTBA, IPUMEPHI
- N- MepHOE apuPMETHIECKOE TPOCTPAHCTBO

- n30MOp(hH3M TMHEHHBIX TIPOCTPAHCTB

- JINHEHHOE MOAIIPOCTPAHCTBO, KPUTEPUH JIMHENHOTO MTOANIPOCTPAHCTBA

20

JInHeHas 3aBUCUMOCTD M HE3aBUCUMOCTh CHCTEMBI BCKTOPOB.
PaCCManI/IBaCMI)Ie BOIPOCHI:

- JUHEWHAs 3aBUCUMOCTh M HE3aBHCUMOCTh CUCTEMBbI BCKTOPOB, CBOMCTBA.
- KpI/ITepI/Iﬁ JIMHEHHON 3aBHCUMOCTH M HE3aBUCHUMOCTH.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE
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PazmepHOCTh 1 6a3uc JIMHEHHOTO MPOCTPAHCTBA.
PaccmarpuBaembie BOIIPOCHL:

- pa3MepHOCTh U 0a3uc IMHEWHOTO MPOCTPAHCTBA.

- TeOpeMa O Pa3JIokKEeHHUHU 110 Oa3ucy.

- KOOpJIMHATHI BEKTOpA B JAHHOM 0azuce.

22

KoopaunaTsl BeKTOpa B JaHHOM Oa3uce.

PaccmaTpuBaeMble BOTIPOCHI:

- KOOPAMHATHOE BBIPAKEHUE JIMHENHBIX IEUCTBUM B JINHEHHOM NPOCTPAHCTBE.

- TeopemMa 0 H30MOp(HU3ME N- MEPHOTO JIMHEHHOTO IIPOCTPAHCTBA - MEPHOMY apU(METHIECKOMY
MPOCTPAHCTBY.

23

3akoH peoOpa3oBaHus KOOPAMHAT BEKTOPA MPHU MEPEX0Ie K APYyromMy Oasucy.
PaccmaTpuBaeMble BOIIPOCHI:

- 3aKOH IIPeoOpa30BaHUsA KOOPANHAT BEKTOpa IPH Iepexoe K Ipyromy 0asucy.

- MaTpHILa IIepexo/ia U e€ HEBBIPOKICHHOCTb.

24

Jluneiinas 060J1049Ka CUCTEMBI BEKTOPOB.
PaCCManI/IBaeMBIe BOIPOCHI:
- TUHEWHas 000JI0YKa CHCTEMBI BCKTOPOB U ¢€ CBOMCTBA.

25

Teopewma IllTelinuma.
PaccmaTtpuBaeMble BOIIPOCHI:
- teopema IlITeiinuna.

26

CnenctBus u3 Teopemsl I teitnuna.

PaCCManI/IBaeMHe BOIPOCHI:

- CJICACTBHS U3 TCOPEMbIL I.HTeﬁHPH.[aZ JABa OoNpeacICHUSA 6331/1021, JOIIOJTHEHHUE JIMHEHO HE3aBUCUMOU
CHUCTEMbI BEKTOPOB 10 6.':131/103 BCEI'O MpOCTPAHCTBA.

27

Panr cucrteMbl BEKTOPOB.

PaccmarpuBaembie BOIIPOCHL:

- paHr CUCTEMbI BEKTOPOB.

- 0a3uC U Pa3MEPHOCTh JTMHEHHON 000JI0UKH CHCTEMBI BEKTOPOB.

28

HepecequI/Ie " CyMMa IMOAIIPOCTPAHCTB.
PaccmaTprBaemble BOIIPOCHI:

- IIepecedeHne 1 CyMMa MOANPOCTPAHCTB.

- IpsiMast CyMMa MOJIIPOCTPAHCTB.

29

TeopeMsbl 0 paHre MaTpHUIIBL.

PaccmarpuBaembie BOIPOCHL:

- TEOPEMBI O PaHTe MATPHIIBL: TeopeMa 0 0a3UCHOM MHUHOpPE, HEOOX0IUMOE HIOCTATOYHOE yCIIOBHE
paBecTBa HyJIIO ornpeaenuTtelisa. Paur mpousBeieHUst MaTpPHIL.

30

OO1ast Teopus TUHEHHBIX CHCTEM.
PaccmarpuBaembie BONPOCHL:

- 00mIast TeopHst TUHEHHBIX CUCTEM.

- reopema Kponekepa-Kamannu.

31

OpnHopoHbIe cucTeMbl JIMHEHHBIX ypaBHeHu# (OCJI1Y).

PaccmarpuBaembie BOIPOCHL:

- TeopeMa O JTMHEHHOM IPOCTPAHCTBE PEICHUH OJHOPOAHOM cuCTeMbl THHEHHBIX ypaBHeHHH (OCJIIY) 1
€ro Pa3MEpHOCTH.

32

®yHnameHTanbHas cucrema pemenuit (OCP).
PaccmarpuBaeMbie BOIIPOCHL:
- pynnamenransHas cucrema pemennit (PCP) OCJIY. Ux HaxoxaeHue.

4.2. 3aHATHUS CEMUHAPCKOTO THUIIA.




HpaKTI/I‘IeCKI/IC 3aHATUA

Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPIKaHUE

Marpuiibl.

B pe3ysibTaTe pa6OTI>I CTYACHT 6y,ueT O3HAKOMIJICH € BUAaMH MaTpHll: KBaIpaTHLIC, TPCYT'OJIbHLIC,
JAuaroHajJbHbIC, CIMHUYHAA MaTpula JIuneiinbie ,HeﬁCTBHH HaJg MaTpulaMu: CJIOKCHUC MaTpull,
YMHOKCHHUE MaTPUIIbl Ha YUCJIO. YMHOXKEHNE MaTpul. Aﬂre6panqecxne CBOWCTBA CJIOKECHUSI U
YMHOXKCHU MaTpUIl.

Onpenenurens MaTpULbIL.
B pesynbrare paboThl CTyIeHT OyZeT O3HAKOMIICH C: MUHOPHI B anre0pandecKue JOTOTHEHUS.
OnpenenuTenar MaTPHUI] BTOPOTO, TPETHETO U N-TO IMOPSIKOB U MX BHIYHCICHHUE.

BekTopsl B ipocTpaHCTBE.

B pesynbraTe paboThl cTyieHT OyieT o3HakoMIIeH c:KolinHeapHOCTh U KOMIUIaHAPHOCTh BEKTOPOB.
PaBencTBO BekTOpOB. JINMHEITHBIE 1EWCTBUS HaJ BEKTOPaMU: CI0KEHHE BEKTOPOB, YMHOKEHUE BEKTOpa Ha
gucio. [Ipoekius BexTopa Ha ock. CBoiicTBa mpoeknuit. [IpsmMoyronpHas qexkapToBa cucTeMa KOOpAUHAT B
npoctpanctBe. KoopauHatel BekTopa. PaznoxxeHne Bekropa o 06azucHeIM opram. KoopanHartHas 3anuch
JIMHENHBIX JEHCTBUI HaJl BEKTOPAMH.

KoopauHaTs! TOYKH B IPOCTPAHCTBE.

B pesynbrate paboThl cTyaeHT OyaeT o3HakoMIIeH c:Pagnyc-BekTop Touku B mpoctpaHcTBe. KoopauHater
TOYKH B TIpocTpaHcTBe. HaxoxkqeHne KoopJuHAT BEKTOPa 110 KOOPIMHATAM €ro Havyaja M KoHIa. JleneHne
OTpe3Ka B JaHHOM OTHOLICHUHU.

CKaJ'ISIpHOG IMPOU3BCACHUC NBYX BEKTOPOB.

B pesynbraTe paboThl cTyneHT Oynet o3HakoMIIeH c:CKaJIspHOe MPOU3BEACHHE IByX BEKTOPOB H €r0
cBoiicTBa. CKaIsIpHOE MTPOU3BE/ICHUE B KOOPAMHATHOMN (hopme.

Beruncnenue MOyJisi BEKTOpA U YIiia MKy BEKTOPaMH. Y CIIOBHE OPTOTOHAIBHOCTH JIBYX BEKTOPOB.

BexTopHoe mpousBeneHrne BEKTOPOB.

B pesynbrate paboThl cTyAEHT OyAeT 03HaKOMIIEH c: BekTopHOe npon3BeeHe BEKTOPOB U €r0 CBOWCTBA.
BekropHoe npon3BesieHrEe BEKTOPOB B KOOPANHATHOH (hopMe. Brruncienune mronau TpeyroybHAKA,
MOCTPOEHHOTO Ha IByX BEKTOpaXx.

CMemranHoe IMPOU3BCACHUC BEKTOPOB.

B pesynbTate paboThl cTYAEHT OyneT o3HakoMiIeH c:CMeIaHHOE IIPOU3BEAEHHE BEKTOPOB U €r0 CBOWCTBA.
CMelaHHOe POU3Be/IeHNE BEKTOPOB B KOOPIUHATHOH (hopMe. Brruncienue o0bEMa niupamuipl,
MOCTPOEHHOM Ha TPEX BEKTOPAX. Y CIIOBHE KOMILIAHAPHOCTH TPEX BEKTOPOB.

[TapameTrpudeckne ypaBHEHUs JUHUU B IIPOCTPAHCTBE.
B pesynbrate paboThl cTyneHT OyzneT o3HakomieH c:[lapamerpuueckue ypaBHEHHS JINHAH B
npoctpaHcTBe. [lapamerpudeckne 1 KaHOHHYECKHE YPaBHEHHMS TIPSIMOM B TIPOCTPAHCTBE.

Bzaumuoe PAacCIOJIOKCHHUE ABYX MPAMBIX B IIPOCTPAHCTBC.
B pesymnbrare paboThl cTyeHT OyAeT o3HakoMIIeH c:B3anMHoe pacrofioskeHne AByX MPSIMBIX B
MPOCTPAHCTBE, YTOJI MEKAY HAMHU.

10

YpaBHEHHUE IOCKOCTH B MPOCTPAHCTBE.
B pe3yibTare pa6OTI)I CTYACHT 6yZ[€T O3HaKOMIJICH CIypaBHeHI/IC TOBEPXHOCTHU B IPOCTPAHCTBEC.
ypaBHGHI/IG IIJIOCKOCTH, HpOXO,Z[HIIICﬁ HUepe3 JaHHYH0 TOUKY NEPICHANKYIAPHO JaHHOMY BCKTOPY.

11

O011iee ypaBHEHHUE MIIOCKOCTH B TPOCTPAHCTBE.
B pesynbrare paboThl cTyieHT OyaeT o3HakomieH c:O01mee ypaBHEHHE INIOCKOCTH B IPOCTPAHCTBE.
[Napamerpuueckoe ypaBHEHHE IIOCKOCTH.

12

Bzaumnuoe PacCIoJIOKCHHUEC IBYX MJIOCKOCTEH B IIPOCTPAHCTBC.

B pesymnbrare paboThl cTyIeHT OyZeT 03HaKOMIIEeH c:B3anMHoe pacmonokeHne AByX INIOCKOCTEH B
MPOCTPAHCTBE. YTOJI MEXAY TIOCKOCTAMU. B3anMHOe pacmonokeHue miocKoCTel, MpsiMOii U TIIOCKOCTH B
MPOCTPAHCTBE. YTOJ MEXAY NPSAMOH U IJIOCKOCThI0. PaccTosiHEE OT TOUKH JI0 TJIOCKOCTH.

13

VYpaBHeHHE NPSIMOM JTMHUU HA TNIOCKOCTH.
B pe3yibTare pa6OTI)I CTYACHT 6yﬂ€T O3HaKOMIJICH CiypaBHeHI/Ie JIMHUH Ha IIJIOCKOCTH, ypaBHCHI/Ie HpHMOﬁ
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JIMHAU Ha TUIOCKOCTH. OCHOBHBIC BUIBI yPaBHEHUN NIPSMOH, YpaBHEHHE MIPSIMOI, IPOXOIAIIel depes
JIaHHYIO0 TOUKY MapajulelbHO JaHHOMY (HalpaBisIoEeMy) BEKTOPY, ypaBHEHHE PAMOH, Mpoxoasieit
yepe3 JaHHYI0 TOUYKY M MePIEeHANKYIISPHON JaHHOMY BEKTOpY, 00lee ypaBHEHUE MPSMOM Ha IIOCKOCTH.

14

YPaBHeHI/IC HpHMOfI JIMHHUH Ha ITJIOCKOCTH.

B pesynbrate paboThl CTYAEHT OyAeT 03HAKOMIICH C:Y paBHEHUE JIMHUH Ha TUIOCKOCTH. Y paBHEHHE TIPSIMOH
JMHAU Ha TUIOCKOCTH. OCHOBHBIC BUIBI ypaBHCHUHN TPSMON. YpaBHEHHE MPSIMOM, IPOXOIAIIeH uepes
JAHHYIO TOUKY MapauleNIbHO JaHHOMY (HaIpaBJIAIOIIEMY) BEKTOPY. YPaBHEHHUE MIPAMOH, TPOXOAAIICH
4yepe3 JaHHYIO TOUKy U NEPIECHINKYJIIPHON TaHHOMY BEKTOPY, 00IIee ypaBHEHHE IPSIMON Ha TIIOCKOCTH.

15

KpuBblie BTOporo nopsjika Ha IIOCKOCTH.

B pesynbrate paboThl cTyAeHT OyaeT o3HakomIiieH c: KpuBble BTOporo nopsijika Ha IiocKocTy /
reoMETPUYECKHE CBOIMCTBA KPUBBIX BTOPOTO MOPSAKA M NX KAHOHWYECKUE YpaBHEHHS /3IUTUIIC, THIIepOoIa,
napaboJa /3KCUeHTPUCHUTET, AupeKTpuca. Kiaccudukaiysi KpUBBIX BTOPOTO MOPSIIKA HA TNIOCKOCTH.

16

KpI/IBBIC BTOPOTO IIOPsAAKa Ha IIJIOCKOCTH.

B pesynbrate paboThl cTyaeHT OyzaeT o3HakoMIIeH c: KpuBble BToporo mopsika Ha IIOCKOCTH /
TeOMETPUYECKHE CBOICTBA KPUBBIX BTOPOTO MOPSIKA M UX KAHOHWYECKHE YPABHEHMS /3JUTHUIIC, THIIepOoa,
napa0oJa /3KCLIeHTPUCHUTET, AupeKTprca. Kiaccuduxaust KpHBBIX BTOPOTO MOPS/IKA HA TNIOCKOCTH.

17

[ToBepxHOCTH BTOPOrO MOPSAKA B IPOCTPAHCTBE.

B pesynbraTe paboThl cTyneHT OyneT o3HaKoMIIeH c:[loBepXHOCTH BTOPOTO MOpsiIKa B IPOCTPaHCTBe/
KiaccuuKalus MOBEpXHOCTEW BTOPOro mopsiika. KaHoHMueckre ypaBHEHHS TOBEPXHOCTEI BTOPOTO
nopsaka. [lepeceueHue npsiMoii ¢ MOBEPXHOCTHIO BTOpOro nopsizka. [IpsmosnHeiinble oOpasyromniye.

18

[ToBepxHOCTHU BTOPOIO MOPSAJIKA B POCTPAHCTBE.

B pesynbrate paboThl cTyaeHT OyzaeT o3HakomIiieH c:[loBepXHOCTH BTOPOTO MOPSIKA B IIPOCTPAHCTBE/
KiaccU(UKays IOBEPXHOCTEH BTOPOro nopsiika. KaHoHHUecKrne ypaBHEHHUS TOBEPXHOCTEI BTOPOTO
nopsaxka. [lepeceduenne npsiMoii ¢ MOBEPXHOCTBIO BTOPOTo nopsika. [IpsmonnHelinbie oOpasyroniye.

19

JInneliHOE IPOCTPaHCTBO.

B pesynbrare paboThl cTyIeHT OyZeT 03HaKOMIIeH c: JInHeliHoe MPOCTPaHCTBO, ONPEACTICHNUS,
MpOCTeHIINe CBONCTBA, IPUMEPHI , N- MEPHOE apH(pMeTHIeCKoe IPOoCTpaHCTBO. JInHeHoe
MOJIPOCTPAHCTBO, KpuTepuil. PasMepHOCTH 1 0a3uc TUHEHHOTO MPOCTpaHCTBa. TeopeMa o pa3IoKeHNUH 110
6asucy. KoopauHatel BekTopa B 1aHHOM 0a3uce. KoopanHaTHOE BhIpaKeHUE JTMHEHHBIX JCHCTBUH B
JIMHEHOM IIPOCTPAHCTBE.

20

JInneliHOE IPOCTPaHCTBO.

B pesynbrarte paboThI cTyIeHT OyAeT 03HaKOMIIeH ¢: JIMHeItHOe IPOCTPaHCTBO, ONPEACIICHIS,
MPOCTEHIIIe CBOHCTBA, IPUMEPHIL, - MEPHOE apUPMETHIECKOE MTPOCTPaHCTBO. JInHeitHOe
MOJIIPOCTPAHCTBO /KpUTepHuid. PasMepHOCTS 1 06a3uc IMHEHHOTO IpocTpaHCcTBa. TeopemMa 0 pa3iIoKeHHH 110
6a3ucy. KoopauHatel BekTopa B JaHHOM 0a3zuce. KoopauHaTHOE BRIpa)KEHHUE TMHEHHBIX JCHCTBUI B
JIMHEHOM IIPOCTPAHCTBE.

21

3aKoH HpCO6p330BaHI/IH KOOpAMWHAT BEKTOPA IIPHU NCPEXOAC K APYTOMY 6a31/1cy.
B pesynbrare paboThl cTyIeHT OyZeT 03HAKOMIIEH C:3aKoH MpeoOpa30BaHus KOOPAMHAT BEKTOpa IPH
nepexo/ie K Apyromy 06azucy. Marpuia nepexo/ia u €€ He BHIPOK/IEHHOCTb.

22

3aKoH MpeoOpa3oBaHMs KOOPIUHAT BEKTOpA MPHU TIEPEXo/ie K APyromy 0asucy.
B pesynbTate paboThI CTyIeHT OyAeT 03HAKOMIIEH ¢:3aK0H IpeoOpa3oBaHus KOOPAUHAT BEKTOpa IPH
nepexojie K Ipyromy 06asucy. Marpuia nepexoja 1 €€ He BEIPOXKIEHHOCTb.

23

OO1ast Teopus TUHEHHBIX CHCTEM.

B pesymnbrare paboThl cTyeHT OyAeT o3HakomiteH c¢:O01mas Teopus TMHEHHBIX cucteM. Teopema o
JMHEHHOM HPOCTPAHCTBE PEIICHUH OJHOPOAHOI cucTeMbl THHEHHBIX ypaBHeHn (OCJIY) u ero
Pa3MEpHOCTH.

24

OO0mmas Teopust TMHEHHBIX CHCTEM.
B pesynbrate paboThl cTyaeHT OyzaeT o3HakomiieH c:O01mast Teopusi JMHEHHBIX cucteM. TeopeMa o
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JMHEHHOM TPOCTPAHCTBE PEIICHUH OJHOPOAHOH cucTeMbl THHEHHBIX ypaBHeHul (OCJIY) u ero
pa3MepHOCTH.
4.3. CamocTosiTenpHas paboTa 00yJarommxcsl.
Ne
Bun camocrosiTensHOM paboThI
/1
1 |M3yueHue NEKIMOHHOTO MaTepuala. BplnoaHeHNe HHANBUAYAIBHOIO 3aJaHUs 110 TEME
«BexTopHas anreOpa». BrinogHeHre 1OMAaITHEro 3aJaHus.
2 |M3yueHue JIEKIMOHHOIO MaTepuaa. BellosHeHe HHANBUAYAIBHOTO 3aJaHUsI [10 TEME
«AHanmuTH4ecKasi FeOMETpUs». BbIIloIHEHNE TOMAIIHETrO 3aJaHusl.
3 |M3yueHue JEKIIMOHHOTO MaTepraia. BeimomHeHne HHANBUAYAIBHOTO 3aJaHHsI 10 TEME
«lIpoekTuBHas reomeTpus»). BeITONIHEHNE TOMALIHETO 3a/1aHHUs.
4 | IloarotoBka K MpOMEKyTOYHOW aTTECTALIUU.

IToaroroBska k TCKYLIEMY KOHTPOJIIO.

5. llepeuens wu3naHui,

OCBOCHUU JUCHUUIUIUHBI (MOAYJIA).

KOTOpPBhIE PEKOMEHYETCS HCMOJb30BaTh IMpHU

rJ[\i bubnuorpaduyeckoe onucanne Mecro noctymna

1 | I'yces, B. A. I'eomerpus : yueOHOE mocoOue At cpeqHero | TeKCT : oneKTpOoHHbIH //
npodeccuonansHoro oopazosanusi / B. A. I'yces, U. b. O6pasosatenbHas
Koxyxos, A. A. [IpokodbeB. — 2-€ U311., HCTIP. U JOT. — nnarpopma FOpaiir [caiir].
Mocksa : Usnarenscto HOpaiit, 2024. — 280 ¢. — —URL
(ITpodeccuonanproe oopazosanne). — ISBN 978-5-534- hitps:/furait.ru/bcode/541432
08897-7 (mara oOpareHus:

28.04.2024).

2 | boromonos, H. B. 'eomerpus : yueObHoe mocobue st TeKcT : 2IeKTPOHHBIH //
cpennero npodeccruonanpHoro oopazosanus / H. B. OGpasoBareinbHasi
BoromomnoB. — Mocksa : Msnatensctso [Opaiir, 2024, — | m1atgopma IOpaiir [caiit].
108 ¢. — (IIpodeccuonanbuoe oopazopanue). — ISBN —URL: )
978-5-534-09528-9. https://urait.ru/bcode/536961

(marta oOparneHus:
28.04.2024).
3 | Jluneiinas anrebpa 1 aHATUTHUECKAs T€OMETPHUS : ydeOHHUK | Texct : anekTpoHHsbIii //

U npakTUKyM 11 By3oB / E. I'. IInotHukoBa, A. I1. FBaHoB,
B. B. Jlorunosa, A. B. Mopo3zosa ; nox penakuueit E. I'.
[TnoTHUKOBON. — 2-€ u31., nepepad. u gomn. — Mocksa :
WznatensctBo FOpaiit, 2024. — 416 c¢. — (Boiciiee
obpazoBanue). — ISBN 978-5-534-18887-5

OO0pazoBaTenbHas
mwiardopma FOpaiit [caiir].
— URL:
https://urait.ru/bcode/555026
(mata obpareHus:
28.04.2024).




6. IlepeueHb COBpEeMEHHBIX MNPOPECCUOHAIBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS IPHU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

Uudpopmanmonnsii  mopran  Hayunas  snektponHas — O6uOiamoTreka
eLIBRARY.RU (www.elibrary.ru) Enunas KOJUIEKLIUS M (PpoBHIX
oOpazoBarenbHbix  pecypcoB  (http://window.edu.ru), (MSTeams)HayuHno-
texHuueckast ononuorexka PYT (MUUT) (http://library.miit.ru)

/. IlepeuyeHb  JUIEH3UOHHOTO U  CBOOOJHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRBA,
HEO0OXOIMMOTrO JIJIs1 OCBOCHUS AUCITUTLIIUHBI (MOIYJIs).

Microsoft Office, Microsoft Windowvs.

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOUN  JIst
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo TUCIUIUIMHE (MOIYJIIO).

Kommnrerotepsl MHTEpakTUBHBIE TOCKH [ IpOoeKkTOpBI DKpaHbI

9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

Dk3aMeH B 1 cemecTpe.
3ayeT BO 2 ceMmecTpe.

10. OuleHOUHBIE MAaTEpUAIIBI.

OLeHOYHbIE MATEPHUAIIBI, IPUMEHSIEMBIE NPU NMPOBEACHUHN MTPOMEKYTOUHON

aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktrom PYT (MUUT).
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