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Mporpammy oucumnnnHbl paspaboTan(a)(n) OOUEHT, K.H. (ooueHT) XarpynnnHa J1.9. Kadgenpa
NHJOOPMALIMOHHbIX CUCTEM OTAeNneHne oyHaaMeHTanbHoM NHPOPMATUKN U MHOPOPMALIMOHHbIX
TexHonorun , Liliya.Hajrullina@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llenbto N3y4eHunsa gucumnnnnHbl "Anre6pa n FeOMeTpVISI" ABNSAETCA Bblp8.60TKa Y CTYOEHTOB HaBbIKOB U
YMEHWIA, CI'IOCOﬁCTBYlOUJ,I/IX dKTUBHOMY BOCMPUATUIO MaTepunana ogucunninmH eCteCTtBeHHO-Hay4Horo
umKna: mateMatukm, MHgopMaTukn n ap. CC*)OpMI/IpOBaTb YyCTOWYMBbIE 3HAHNSA MO OTOENbHbIM

pasaenam aHanuTn4eckom reoMeTpunm n NIVHENHOW anre6pb|, Takmnx Kak "ManVILI,bI ) onpenenMTenM"
nT.An.

2. MecTO oMcUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHoOro o6pasosaHus

[aHHas yyebHas oucumnnnHa BktodeHa B pasgen "bB1.6.8 AucunnnuHbl (Mogynm)" OCHOBHOW
obpasosaTtenbHol nporpammbl 09.03.02 NHOpPMaLMOHHBIE CUCTEMbI M TEXHONOMMN 1 OTHOCKTCS K
6a3oBoii (obwenpodeccnoHanbHoi) yactn. Ocamaetcs Ha 1 kypce, 1, 2 ceMecTpbil.

EH.®.01 MaremaTuka

Anrebpa: ocHoBHble anrebpanyeckne CTpyKTypbl, BEKTOPHbIE MPO-CTPaHCTBA U IMHEHbIe
oTtobpaxeHus, bynesbl anrebpsbi.

CeoMeTpus: aHANNTUYECKAs TEOMETPUS, MHOTOMEPHAs EBKMA0BA reoMeTpusi, andodpepeHumanbHas
reoMeTpus KPUBbIX U MOBEPXHOCTEN, 3N1eMEHTbI TOMOMOMMIA.

3. KomneteHuuu obyuatrowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopyns

B pe3ynbTate 0CBOEHUSA OUCLUNINHBI (DOPMUPYIOTCA cneaytowme KoMneTeHUunm:

PacwmcpoBka

LLincpp komnereHumu npunobpeTaeMon KOMNeTEHLUN
MK-17 FOTOBHOCTb MPOBOANTbL NOArOTOBKY AOKYMEHTaLUW Nno
(MpOCPecCroHabHEIS MeHe,EI,)KMeHTpKa'-IeCTBa NHKO Ma>ll.l,l/IOH3I-/|bIX TEXHONOrniA
KOMMEeTeHLUMN) y P
nK-2
(npochbeccunoHanbHbie CNoCOBHOCTb NPOBOAMTL TEXHUYECKOE MPOEKTUPOBAHME
KoMMeTeHuunn)
MK-21 CNOCOBHOCTb NPOBOANTL OLIEHKY NPON3BOACTBEHHbIX U
(npodpeccuoHanbHble HEeNpPOu3BOACTBEHHbIX 3aTpaT Ha obecneyeHne kavecTsa
KOMMeTeHumN) obbekTa NPoeKTMPOBaHNA
NnK-3
(npodhbeccuoHanbHbie CcnocobHOCTb NPOBOAMTL paboyee NPoekTUpoBaHMe
KOMNeTeHLmm)
OK-6 BNafeHne WnpoKor oblwer NoaroToBKOn (6a3oBbiMM 3HAHVAMM)
(0bLwekynbTypHbIE ONS peLeHns NpakTMYecknx 3aaay B obnactm
KOMMeTeHumn) NHGOPMAaLMOHHbBIX CUCTEM N TEXHONOIMIA

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYLEHT:

1. OONXEH 3HATb:

CTyOeHTbl NO 3aBEPLUEHNIO AHHOMO Kypca AONXKHbI:

- 3HaTb NOHATUE paHra MaTpuLbl, yMETb €ro BblHUCNATb U MPUMEHSATb K PELEHNIO CUC-TEMDI;

- 3HaTb onpeneneHne NMHENHOro NPOCTPaHCTBa, YMETb ONpeaenunTb, ABNSAETCS N UM 3a-OaHHbIN
Habop BEKTOPOB;
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- 3HATb MOHSATUS NIMHEHON 3aBUCUMOCTM BEKTOPOB, Hasnca 1 pasmMepHOCTU U YMETb UX MPUMEHATD;

- 3HaTb ONPeaeneHns NMHERHOro onepaTopa, MMHENRHOM OOPMbI 1 YMETb MPUMEHUTb Ha NPaKTHKe
NPV peleHnmn 3aaay, 3HaTb UX OCHOBHbIE CBOWCTBA;

- 3HATb onpeneneHns COOCTBEHHbIX YACEN U COBCTBEHHbIX BEKTOpPOB, YMETb UX HAaXO-OUTb;
- 3HaATb onpeneneHne BekTopa n ymeTb npoBodnTb NINHENHbIE onepaunn C BEKTOpaMun;

- 3HATb N YMETb UCNONb30BaTb NMPWU BblHNCTIEHUAX CKaNsApHOE, BEKTOPHOE N CMeLllaHHOe
npon3seneHus. A TakXxe 3HaTb MX OCHOBHbIE CBOWCTBA.

2. IONXeH yMeTb:

- YMETb 3anncatb CUCTEMY NIMHEVHbBIX YPaBHEHUIA, 3HATb CNOCOOLI ee pelweHns Metoaom [faycca,
Kpamepa;

- YMETb MPUMEHATb ONpeaenuTeny Ons peweHns cCuctemol 2-ro n 3-ro nopsaka metonom Kpamepa;
- YMeTb NMPOM3BOANTbL OCHOBHbIE OMnepauun Ham MaTpuuamu,

- YyMEeTb JaTb OnpeneneHns pasnnyHbiX CUCTEM KOOPAMHAT Ha NNOCKOCTU (adpdOMHHOA,
NPSAMOYrONbHOM, NONSIPHOW), NPEACTaBNATb CBA3b MEXY HAMU M YMETb NMPOW3BOAUTbL BbIYUC-NEHNS
B 3TWX cUCTEMaX;

- YMeTb 3anmcatb KAaHOHWYECKNX YPaBHEHUSA KPUBbLIX BTOPOro Nopsaaka Ha niocKOCTU U 3HaTb UX
OCHOBHble CBOMNCTBA;

- YyMEeTb 3anuncatb BMAbl YPaBHEHWI MIOCKOCTA U YMETb NPUBECTU OLMH N3 HUX K 3a4aH-HOMY
Apyromy;

- YMETb ONPELENUTb YCNOBUS B3aMMHbIX PACMONOXEHWIA NNOCKOCTEN;

- yMeTb NPOBOAMTb anrebpanyeckne OeincTBus Haa KOMMIEKCHbIMU YUCTaMM.

3. 0ONXEeH BnageTb:

CTYJJ,eHTbI Nno 3aBepuWweHnio 0aHHOro Kypca O0N1XHbl:

- YeTKO NPencTasnsATb U YMETb 3anucartb pasnuyHble BUObl ypaBHEHWNA NPSMONA Ha NIOCKOCTH
(oblwee, yacTHble CnyYan ypaBHEHWIA NPSMONA, ypaBHEHNE NPSMOIA B OTPE3Kax, ypaBHEHNE NPSMOWA C
3a[aHHbIM Yri0BbIM KOS(PPULNEHTOM, YpaBHEHNE NPSMON B HOPMasibHOM oopMe). YMeTb NpuBecTu
OLVH BUJI YpaBHEHMS NPSMOA K 3a4aHHOMY Apyromy. A Takxe yMeTb onpenenstb yCnoBus
B3AMMHOI0 PacnonoXeHUs NPSMbIX Ha NNOCKOCTM.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- CNOCOBHOCTbLIO NEMOHCTPUPOBAaTh 6a30Bble 3HAHUS B 06NACTN €CTECTBEHHOHAYYHbIX ANCLMMIVH U
FOTOBHOCTbIO MCMONb30BaTh OCHOBHbIE 3aKOHbI B MPOECCMOHANBbHO 0eATeNbHOCTMY, MPUMEHATb
MEeTOLbl MaTeMaTM4eCckoro aHanmsa u MoaenMpoBaHmns, TEOPETUYECKOro N 3KCNEPUMEHTaIbHOro
nccnemnoBaHus;

- CMNOCOBHOCTbLIO U FOTOBHOCTbIO BbISIBUTb €CTECTBEHHOHAYYHYIO CYLHOCTb NPoBeM, BO3HMKAIOWMX B
Xo/[e NPOgECCMOHANbHOW OesITENbHOCTUN, MPUBNEYb ANS UX PELLEHNS COOTBETCTBYOLNIA
PU3NKo-mMaTeMaTUYecknii annapar;

- CNOCOBHOCTBIO U FOTOBHOCTbLIO aHANN3MPOBaTh HAYYHO-TEXHUYECKYIO MHAPOPMaLUIO, N3yyaTb
OTEYECTBEHHbIN 1 3apybeXHbIli OMbIT MO TEMATUKE UCCNELOBAHNSA

- CNOCOBOHOCTbLIO NCMONb30BaTh METOAbI aHANM3a U MOLENNPOBAHUS NMUHENHBIX U HENNHENHbIX
9NEeKTPNYeCKnX Liener NOCTOSAHHOrro 1N NepemMeHHOro Toka,;

- CNOCOBHOCTBIO K 0BY4EHMI0 HAa BTOPOM YPOBHE BbICLIEr0 NPogheccroHanbHoro obpasoBaHus,
NONYYEeHWIO 3HAHW NO 0AHOMY M3 Npodouneit B 061acTh Hay4HbIX

nccnenoBaHUin U neparornyeckon OeatTenbHOCTH;

- CMOCOBHOCTbIO BbIMOMHATL 9KCNEPUMEHTaNbHbIE UCCNENOBaHNS MO 3a0aHHON MeToauke,
obpabatbiBaTb pe3ynbTaTbl 9KCNEPUMEHTOB.

4. CTpyKTypa u cogepxaHue AUCLUMNIUHBI/ Moayns
Obwas TpyooeMKOoCTb OAMCLMMNANHBI COCTaBNSET 8 3a4eTHbIX(ble) eanHuu(bl) 288 yaca(os).
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dopma NPOMEXYTOYHOro KOHTPONS AUCLMMNNMHBIL: 3a4eT B 1 ceMecTpe; 3a4eT 1 3K3aMeH BO 2
cemecTpe.

CyMMapHo No OMcumMnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6annos, nTorosas popma KoHTpons - B 50 6annos. MuHuManbHoe KOnnM4ecTBo Onsl Aonycka K 3adeTy
28 6annos.

86 bannos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOAyo
TemaTtnyeckuu nnaH gucUUNAUHbI/MOAYNS

Bupobl n yachbl
ayauTOpHOM paborThbl,

Pasnen MX TPYAOEMKOCTb
N Oucumnnuubl/ CemecTp cgg‘gg:;‘a. (B yacax) TeK)I'(L(IJJ.:Te g:::lpmu
Moayns MpakTu-|abopa- P

Nexuum| yeckue | TOpHbie
3aHATUSA | paboTbl

Tema 1. Cuctema nmHerHbIX Eomﬁzmiggoe
1. [ypaBHeHuin. Matpuua. JlnHeinHas 1 1-2 4 0 4 3a0aHMe
KoMOMHauus cTonbuos.
Tema 2. [leTepMUHaHT Egﬁzmiggoe
2. |(onpenenutens). CeoncTBa 1 3-4 4 0 4 sananmne
onpenenntenei.
Tema 3. Bektopbl. [nnHa BekTopa. [MucbMeHHoe
3 CnoxeHue BeK-TOPOB. YMHOXEHME 1 5.6 4 0 4 |momawHee
" |BekTopa Ha uncno. Oprt. JlnHeliHas 3ajaHve
3aBUCMMOCTb BEKTOPOB.
Tema 4. Basuc n atppuHHbIE lNMncbmeHHoe
4. |KxoopanHaTsi. [MpaBas, nesas TPONKK 1 7.8 4 0 4 |BomawHee
" |BeKTOpoB. Teopema 0 KoopamHaTax 3ajaHve
BEKTOpa.
Tema 5. NpamoyronbHasa cuctema Eov'szmﬁggoe
5. [koopauHar. lNongpHas cuctema 1 9-10 4 0 4 sananme
KOOpAMHAT Ha MNIOCKOCTMW.
Tema 6. CkanspHoe, BEKTOPHOE, Eg;;miggoe
6. [cMewaHHoe nponseeneHne 1 11-12 4 0 4 sananme
BEKTOPOB, CBONCTBA, TEOPEMBI.
Tema 7. lNepexon oT 0gHOM MncbmeHHoe
v [eKapToBOWN MPSAMO-YroNbHOM 1 13-14 4 0 4 |BomawHee
" |cucTeMbl KoopAMHAT K Apyrov Ha 3agaHune
MNOCKOCTH.
Tema 8. [Npoekumns BeKTOopa Ha OCb. Eg;;miggoe
T Mbl O MPOEKUNM BEKT 1 15-1 4 4
8. [Teopembl 0 npoeky, exKTopa, 0 5-16 0 sananmne

npoeKkunn CyMmbl BEKTOPOB.
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Buabl n yachbl
ay,aMTOpHOM paboThbl,
Paspen UX TPYO0EeMKOCTb
N OucumnnuHbl/ CemecTp c':;':ﬁ?:al (B yacax) TeK\:("c';":Te g;c;lp"'b'
Monyns MNpaktu-|Na6opa- P
Nekuun| yeckue TOPHbIe
3aHATUA pa601'b|
9 Tema 9. JInHMM Ha NIOCKOCTU 1 UX 1 17-18 4 0 4 Kggggganaﬂ
" lypaBHeHuA. P
lMncbMeHHoe
] nomMalluHee
10.{Tema 10. JluHnn BTOPOro nopsaka 2 1-2 4 0 4 sanaHme
Tema 11. NpueeneHne obuero Hgl;;mi::oe
11.|ypaBHeHMs KpMBOI BTOpPOro nopsgkal 2 3-4 4 0 4 J:;a aHVe
K KAHOHWUYECKOMY BUAY. a
Tema 12. lNpocTenwmne 3amayu no"'szmﬁ:'goe
12.[aHannuTn4yeckom reo-MeTpum B 2 5-6 4 0 4 J:;a aHMe
NPOCTPaHCTBe. a
[MucbMeHHoe
13 Tema 13. YpaBHeHME NOBEPXHOCTN. 5 2.8 4 0 4 |ROmMawHee
"IUmnunHaopryeckmne noBepxHOCTH. 3ajaHve
Tema 14. NnockocTb B no"'s;mﬁ:'goe
14.|npocTpaHcTBe KakK anrebpanyeckas 2 9-10 4 0 4 J:;La aHVE
NMOBEPXHOCTb. a
[MucbMeHHoe
15.[Tema 15. Obuee, BEKTOpHOE 5 11-12 4 0 4 |BomawHee
ypaBHEHWE, ypaBHEHNE B OTpe3Kax 3ajaHve
MncbmeHHoe
) JoMallHee
16.[Tema 16. NpsiMmas B npocTpaHcTBe 2 13-14 4 0 4 sanaHme
[MncbmMeHHoe
Tema 17. B3avMHOe pacnonoxeHue JoMmallHee
17. NPSMON 1 MNOCKOCTKU 2 15-16 4 0 4 3apjaHuve
KoHTponbHas
18.[Tema 18. KomnnekcHble ynucna 2 17-18 4 0 4 |paboTta
Tema . Torosas popma KOHTpoOns 1 0 0 0 3avet
OK3ameH
Tema . torosas popma KOHTpOns 2 0 0 0 |3aver
Ntoro 72 0 72

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. Cucrtema nuHenHbIX ypaBHeHu. MaTtpuua. JiuHenHasi KOMOGUHaUMs CToNn6L,0B.

PernctpaumoHHbin Homep 981719
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JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

MNMosTopeHue Tem: Cructema NMHeHbIX ypaBHeHuUid. MaTtpuua. JinHeliHas koMbrHaums cTonobLos.
JNlnHen-Ho-3aBNCKMbIE, NTMHENHO-HEe3aBNCUMble cToNbLbl. OnpeneneHHas cmcteMa NMHeR-HbIX
ypaBHeHun. COBMeCTHas cuctema fim-HerHbIX YpaBHEHUIA

naboparopHas pabora (4 yaca(oB)):

MoBTopeHue Tem: Cructema NMHeHbIX ypaBHeHuid. MaTtpuua. JinHeliHas koMbuHaums cTonobLos.
JNlnHen-Ho-3aBNCKMbIE, NTMHENHO-HEe3aBNCUMble cTonbubl. OnpeneneHHas cmcteMa NMHeR-HbIX
ypaBHeHun. COBMeCTHas cuctema fim-HerHbIX YpaBHEHWUI

Tema 2. letepMmuHaHT (onpepnenutens). CBoncTea onpenenutenen.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

MoBTOpeHue Tem: [letepMmHaHT (onpenenutens). CeoiicTBa onpeaenuteneit. Anrebpanyeckoe
LOMON-HEHME N MUHOP aneMeHTa onpeaenntens. PasnoxeHne no aneMeHTam CTPoku (ctonbua).
Mpasuno Kpamepa

naboparopHasi pabora (4 4aca(oB)):

MoBTOpeHue Tem: [letepMmHaHT (onpenenutens). CeoiicTBa onpeaenuteneit. Anrebpanyeckoe
LIOMON-HEHNE N MUHOP aneMeHTa onpeaenntens. PasnoxeHne no anemMeHTam CTPoKu (ctonbua).
Mpasuno Kpamepa

Tema 3. BekTopbl. [lnuHa BekTopa. CnoxeHne BeK-TOPOB. YMHOXEHUe BeKTopa Ha uucno. Opr.
JlnHenHass 3aBUCUMOCTb BEKTOPOB.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MoBTopeHne Tem: BekTopbl. OnnHa Bektopa. CnoxeHne BEKTOPOB. Y MHOXEHME BEKTOPA Ha YACHO.
Oprt. JIuHenHaa 3aBMCUMOCTb BEKTOPOB. JIMHEeNHas 3aBUCUMOCTb CUCTEM, COCTOSILNX N3 ABYX, TPEX
BEKTOPOB

naboparopHas pabora (4 4aca(oB)):

lMosTopeHne Tem: BekTopsbl. OnnHa Bektopa. CnoxeHne BeKTOPOB. Y MHOXEHME BEKTOPA Ha YACHO.
Oprt. JIuHenHasa 3aBMCUMOCTb BEKTOPOB. JIMHENHAs 3aBUCUMOCTb CUCTEM, COCTOSILNX N3 ABYX, TPEX
BEKTOPOB

Tema 4. Basuc u acpcpmHHblie KoopauHaTthl. [paBas, neBas TPOMKU BEKTOpOB. TeopeMa o
KoopAauHatax BeKTopa.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

[MNoBTOpeHme TeM: basuc n agoduHHbIE KoopaunHaThl. [paBas, nesas TPOMKM BEKTOPOB. Teopema o
KoopAmuHaTtax BekTopa.

naboparopHas pabora (4 4aca(oB)):

[MoBTOpeHme Tem: basuc n agodrHHbIE KoopaunHaThl. [paBas, nesas TPOMKM BEKTOPOB. Teopema o
KoopAmuHaTtax BekTopa.

Tema 5. MpsimoyronbHasi cuctema KoopauHar. NMonsipHas cucteMa KOOpAUHaT Ha NIOCKOCTM.
JIeKLMOHHOe 3aHsiTue (4 4aca(os)):

[MosTOpeHune TeMm: [NpsamMoyronbHasa cuctema koopauHart. No-napHas cuctema KoopavHaTt Ha
MNOCKOCTU

naboparopHasi pabora (4 4aca(oB)):

HOBTOpeHI/Ie TEM: npﬂMOYFOﬂbHaﬂ cncrtema KoopguHar. HO-ﬂﬂpHaﬂ cncrtema KoopgunHat Ha
NNOCKOCTU

Tema 6. CkansipHOe, BEKTOPHOE, CMeLLlaHHOe Npou3BeeHue BEKTOPOB, CBOMCTBA, TEOPEMbI.
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

MoeTopeHue TeM: CkansipHoe, BEKTOPHOE, CMELLaHHOe NPoun3BeIeHe BEKTOPOB, CBOMCTBA,
TEOPEMbI.

naboparopHas pabora (4 4aca(oB)):

MoeTopeHue TeM: CkanspHoe, BEKTOPHOE, CMELLaHHOe NPon3BeieHe BEKTOPOB, CBONCTBA,
TEOPEMbI.
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Tema 7. lNepexon oT 04HOW AEeKapTOBOW NPSAMO-Yro/ibHOW CUCTEMbl KOOPAMHAT K ApPYron Ha
NMOCKOCTH.

JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

MoBTopeHue TeM: [Nepexon OT OHOW OeKapTOBOM NPSIMOYrOfIbHON CUCTEMbI KOOPAMHAT K APYroi Ha
nnockocTu. PaccTosiHve Mexay TodkaMu Ha nnockocTu. [leneHve oTpeska B JaHHOM OTHOLWEHUN

naboparopHasi pabora (4 4aca(oB)):

HOBTOpeHI/Ie TEM: I'Iepexo,u OT O4HOM JJ,eKapTOBOVI FIpSIMoyFOﬂbHOVI CNCTEMbl KoopaounHart K ,upyr0|7| Ha
nnockocTtn. PacctosHune MeXnay To4kamMun Ha niaoCKoCTH. LeneHwne OoTpe3kKa B 4aHHOM OTHOWEHNN

Tema 8. HpoeKu,ml BEKTOpa Ha OCb. TeopeMbl O npoeKuun BeKTtopa, o npoekuuun CyMmbl
BEKTOpPOB.

JNleKLMoHHOe 3aHsiTne (4 4yaca(os)):

[MoeTOpeHune Tem: [Npoekuns BekTopa Ha OCb. TeopeMbl O NPOEKLMK BEKTOPA, O MPOEKLUUN CYMMbI
BEKTOPOB.

naboparopHas pabora (4 4aca(oB)):

[MoeTOpeHune TeMm: Npoekunst BekTopa Ha OCb. TeopeMbl O NPOEKLMK BEKTOPA, O MPOEKLUUN CYMMbI
BEKTOPOB.

Tema 9. JIMHUM Ha NNOCKOCTM U UX YPaBHEHUS.
neKumnoHHoe 3aHsiTne (4 yaca(os)):

[MoBTOpeHme TeM: JIMHUKN Ha NNOCKOCTU U UX YPaBHEHWS.
naboparopHasi pabora (4 yaca(oB)):

[MoBTOpeHme TeM: JIMHUKM Ha MNNOCKOCTU U UX YPaBHEHWS.
Tema 10. JIuHum BTOPOro nopsigka

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

[MoBTOpeHne TeM: JInHUM BTOPOro nopsaka
naboparopHas pabora (4 4aca(oB)):

[MosTOpeHWe TeM: JInHUM BTOPOro nopsaka

Tema 11. MNpuBeneHune obLLero ypaBHeHUs KPUBOM BTOPOro nopsiaka K KAHOHMYECKOMY Buay.

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

MoBTopeHue TeM: MNpuBeaeHne obLero ypaBHEHUS KPMBOI BTOPOro nopsaka K KaHOHNYECKOMY
BUAY.

naboparopHas pabora (4 yaca(oB)):

MoBTopeHue TeM: MNpuBeaeHne obLWero ypaBHEHUS KPMBO BTOPOro nopsaka K KaHOHNYECKOMY
BUAY.

Tema 12. lMpocTenume 3apaym aHaNnMTUYECKON reo-MeTpmm B NPOCTPaHCTBeE.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

[MosTOpeHne TeMm: [NpocTenwmre 3anadn aHanMTUYeCKon reoMeTpun B NPOCTPAHCTBE.
naboparopHasi pabora (4 yaca(oB)):

lMosTOpeHme TeMm: [NpocTenwmre 3afaydn aHanMTUYeCKon reoMeTpun B NPOCTPAHCTBE.

Tema 13. YpaBHeHUe noBepXHOCTU. LiunuHapuyeckme noBepxHOCTH.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

[MoeTOpeHne TeM: YpaBHeHWe noBepxHoCcTU. LlunnHopuyeckme noBepxHOCTH.

naboparopHas pabora (4 4aca(oB)):

[MoBTOpeHne TeM: YpaBHeHMe noBepxHoCcTU. LlunnHopuyeckmne noBepxHOCTH.

Tema 14. NMnockocTb B NPOCTPaHCTBE KaK anrebpanyeckas NOBEPXHOCTb.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

MoBTOpeHue TeM: NNockocTb B MPOCTPAHCTBE Kak anrebpanyeckas noBepPXHOCTb.
naboparopHas pabora (4 4aca(oB)):
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MoBTOpeHue TeM: NNOCKOCTb B MPOCTPAHCTBE Kak anrebpanyeckas noBEpPXHOCTb.
Tema 15. O6LLee, BEKTOPHOE YpaBHEHME, YyPaBHEHME B OTpe3Kax
JNleKLMoHHoe 3aHsiTne (4 4yaca(os)):

MosTopeHue Tem: Obuiee, BEKTOPHOE YpaBHEHNE, YPaBHEHNE B OTPE3KAX
naboparopHas pabora (4 4aca(oB)):

MosTopeHune Tem: Obwee, BEKTOPHOE YpaBHEHNE, YPaBHEHNE B OTPE3KAX
Tema 16. Npsimas B npocTpaHCcTBE

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

MoBTopeHne Tem: MNMpsmas B NpocTpaHCcTBe

naboparopHasi pabora (4 4aca(oB)):

lMoBTopeHune Tem: MNMpsimMas B NpocTpaHCcTBe

Tema 17. BsaumHoe pacnonoxeHue npsiMou U naockocTun
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

[MoBTOpPEHME TeM: B3anMHOEe pacnonoXeHue npsMor 1 niIockoCTu
naboparopHasi pabora (4 4aca(oB)):

[MoeTOpeHWe Tem: BaauMHoe pacnonoxeHue npsmMoin 1 ninockocTu

Tema 18. KoMnniekcHble Yyncna

JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

MNoBTopeHne TeMm: KoMnnekcHble Yncna

naboparopHasi pabota (4 4aca(oB)):

MNoBTopeHne TeM: KoMnnekcHble Yncna

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Hepe- Bunpbi ) Tpyno- K?)J:I)T%T;' 9
Paa,u.en Ce- ns CaMOCTOATEeNIbHOU eMKOCTb
OUCLUUIMINHDbI MecTp| ceme paboTbl (B :_? :nicggl;l
cTpa CTYyOEeHTOB yacax) pa6oTbl
Tema 1. Cucrtema
NNHENHbIX
YPaBHEHWIA. Jomall-
1. |Martpuua. 1 1-2 |nogrortoska gomallHero 3agaHus 6 [Hee
JlnHenHas 3ahaHue
KOMOMHaums
CcTON6LIOB.
Tema 2.
LetepMmHaHT nomau-
2. |(onpenenuTens). 1 3-4 |[noarotoBka AOMalUHEro 3agaHus 6 |Hee
CsoiicTBa 3agaHue
onpenenntenen.
Tema 3. BekTopbl.
InnHa BekTopa.
CnoxeHne
BEK-TOPOB.
YMHoxpeHVle Aomalll-
3. 1 5-6 |noprotoBka moMauwHero 3anaHus 6 |Hee
BEKTOpa Ha 4ncno. sanaHne
OpT. JlnHenHas
3aBNCUMOCTb
BEKTOPOB.
PeructpaumnoHHbiin Homep 981719 % 3;%1;‘%??‘5";:{1;% ¥
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Hene- Buapbl ) Tpyno- K?)JI-IOTF;)T)IJ::IISI
N Pasnen Ce- | nsa camocCTosITe/IbHOM eMKOCTb| 1o
ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYyOEHTOB yacax) pa6oTbl
Tema 4. basnc n
agPPUHHbIE
KOOpOuHaTbI. nomau-
4. I‘IanBaﬂ, nesas 1 7-8 |noaroToBka AOMALUHEro 3anaHus 6 |Hee
TPOWMKWN BEKTOPOB. sanaHe
Teopema o
KoopAuHaTax
BeKTopa.
Tema 5.
[MpsiMmoyronbHas
cucrtema foMalL-
5. |kKoopanHar. 1 | 9-10 [noaroTtoBka gomawHero 3agaHus 6 |Hee
" [MonapHas sanaHne
cuctema
KoopAwvHart Ha
NAOCKOCTM.
Tema 6.
CkangspHoe,
BEKTOPHOE, nomau-
CMellaHHoe
6. 1 |11-12|nogroToBka gomallHero 3agaHus 6 |Hee
npovsseneHve sanaHe
BEKTOPOB,
CBOWCTBA,
TEOPEMbI.
Tema 7. [epexon
OT OOHOM
AexkapToBon noMall-
7. |TPAMO-YTONIEHON 1 |13-14|noaroTtoBka gomawHero 3agaHus 6 |Hee
CUCTEMbI sanaHne
KoopAuvHar K
apyron Ha
NAOCKOCTM.
Tema 8. Npoekums
BEKTOpa Ha OCb.
TeopeMmbl 0 nomaL-
g. |POEKLIA 1 [15-16|noarotoeka goMallHero 3agaHus 6 |Hee
" |BekTOpa, 0
3apaHuve
NPOEKLNN CyMMbl
BEKTOPOB.
Tema 9. JlnHum Ha KOHTPO/b1
9. |nnocKkoCcT U nX 1 |17-18|noaroToBka K KOHTponbHON paboTte 6 |Has
ypaBHEHNS. pabota
nomaiu-
10. gf:;o:c?.ngg:ﬁ a 2 1-2 |noarotoBka oOMallHero 3agaHus 6 |Hee
3apaHuve
PerunctpaunoHHbin Homep 981719 < 3;%1;}‘??(&1:{1;%’1;1‘
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Hepe- Bunbi Tpyno- K?)JI-IOTF;)T)IJ::IISI
N Paspen Ce- | ns camocCTosITe/IbHON eMKOCTb| 1o
ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYyOEHTOB yacax) pa6oTbl
Tema 11.
MNpuBeneHve
obuero
p:l-lBHeHVISI fomalll-
11. ipmsoﬂ BTOPOrO 2 | 3-4 |nogrortoBka OOMalUHeEro 3afaHus 6 |Hee
nopsiaka K 3apaHuve
KaHOHNYeCKOMYy
BMOY.
Tema 12.
MpocTenwm
3:51alm ° AoMall-
12. AHANTAYECKO 2 5-6 |moAroTtoska OoMallHero 3agaHus 6 [Hee
reo-metTpun B 3anaHve
npoCTpaHCTBe.
Tema 13.
YpaBHeHve Jomalu-
13.|noBepxHoOCTHN. 2 7-8 |noaroTtoBka goMallHero 3agaHus 6 |Hee
Uunnnnopuydeckne 3agaHue
NOBEPXHOCTMW.
Tema 14.
[MnockocTb B Jomalu-
14.|npocTtpaHcTtBe kak| 2 | 9-10 |mogrotoeka gomallHero 3agaHus 6 |Hee
anrebpanyeckas 3apaHve
NMOBEPXHOCTb.
Tema 15. Obuwee,
BEKTOpPHOE fomaLu-
15.|ypaBHeHu e, 2 |11-12|noaroToBka gomallHero 3agaHus 6 |Hee
ypaBHeEHNE B 3apaHuve
oTpeskax
omal-
Tema 16. lNpsamas A
16. B?‘Ip%CTG aHFC):TB: 2 |[13-14|nogroTtoBka OoMallHero 3agaHus 6 [Hee
P 3apaHuve
Tema 17.
BaanmHoe Jomatu-
17.|pacnonoxeHue 2 |15-16|noarotoeka oomaliHero 3agaHus 6 |Hee
npAMon u 3apjaHve
MIOCKOCTU
Tema 18. KOHTPONb;
18.|KomnnekcHble 2 |17-18|noarotoBka K KOHTpONbHONW paboTe 6 |Haa
ymcna paboTta
NTtoro 108

5. 06pasoBaTeanb|e TeXHONOrMu, BKNoYasi UHTEpakTUBHbIe OOpPMbI 06yqe|-|m|

Lns yCnewHOoro oCBoeHn4 Mmooynsa gucumniinibl NPUMEHSAITCA KakK npenoMeTHO-OpueHTUpoBaHHbIE
TexHonormm 06yqu|/|9|, TakK N TMYHOCTHO-OPUEHTNPOBAHHbIE TEXHONOTNIA o6y'-|eH|/|9| (TeXHOﬂOFI/IH
o6y'-|eH|/|9| Kak yqe6Horo ncenenoBaHus, TeXxHonornsa nengarorm4yeCkmnx MacTepcknx, TexHonormns
KONNEKTUBHOW MbICﬂeﬂ,eﬂTeﬂbHOCTI/l), KOTopble obecneynBatoT OOCTUXeHne nnaHnpyembiXx

pesynbTaToB 00y4eHnsl COrnacHoO OCHOBHOW 06pasoBaTenbHOM Nporpamme.
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6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOsst yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToram OCBOEHUsl AUCLUMNIUHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. Cucrtema nuHenHbIX ypaBHeHu. MaTtpuua. JiuHenHasi KOMOGUHaLUMSA CTONOLLOB.
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

Bonpocbl ons camokoHTpons: 1. Yto Takoe matpuua? Kakve suabl matpuy, Bbl 3HaeTe? Npuseaunte
npumMepbl Matpul. 2. CnoxeHne MaTpul, CBOACTBA CNOXEHUs MaTtpuu,. 3. YMHOXeEHME MaTpuLbl Ha
yncno. Kaknmum ceoiicTBammn obnagaet ata onepaumns? 4. NponsseneHne MaTpuL, 1 ero CBOMCTBA.
Mpn KakoM yCnoBmn MOXHO NPOU3BECTM YMHOXEHUE MaTpuy? 5. YTo Takoe MaTpuyHbIA MHOTOYNEH?
6. TpaHcnoHupoBaHWe MaTpu 1 ero ceoictea. 7. Onpenenutenu 2-ro un 3-ro nopsakos. MNoHaTue
onpegenuTens n-ro nopsgka. HaxoxgeHve onpegenvrens pasfnoXeHneM no afieMeHTam CTpoku unm
ctonbua. Ceorictea onpenenutenei. 8. MuHop n anrebpanyeckoe OOMNONHEHNE SNEMEHTOB MATPULbI.
9. ObpartHas matpuua. [Ins kakmx Mmatpul cylwecTtsytoT obpaTtHble? Kakue cnocobbl BbIYMCNEHNS
obpartHoi maTpuubl Bbl 3HaeTe? 10. MNoHATMe paHra MaTpuupl.

Tema 2. [letepMuHaHT (onpenenutenb). CBoNcTBa onpenenutenen.
JoMalHee 3afaHune , NpUMepHble BONPOCHI:

Bonpocbl ons camokoHTpons: 1. Yto Takoe onpegenutens? 2. CBoncteo onpenenutensa? 3. Yto
Takoe MMHOp 1 anrebpanyeckoe OONONHEHNE anemMeHTa’?

Tewma 3. BekTopbl. [lnuHa Bektopa. CnoxeHue BeK-TOPOB. YMHOXeHUe BeKTopa Ha yucno. Opr.
JNluHenHas 3aBMCUMOCTb BEKTOPOB.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

Bonpocbl ons camonposepku. 1. Kak Bbirnsamt obuee ypaBHeHue npsmoin? Onuwnte YacTtHble
Cny4au aToro ypasHeHus. 2. Ycnosme napanienbHOCT NpsMblX. 3. Ycnosue neprneHankynspHoOCTm
npsiMbiX. 4. HanuwuTe ypaBHEHME NPSIMOIA C YrioBbIM KO3IhULIMEHTOM. 5. Hanuwmnte ypasHeHne
NPSIMO, NPOXoAsAWEN Yeped AaHHble TOYKK. 6. YTo Takoe BekTop? 7. lNepedncnute onepaunn Hag
BekTOopamu. 8. YTo Takoe anvHa BekTopa? Kak oHa Bblducnsetca? 9. Kak Bbl4MCANTb yron meny
BeKTOpamMn?

Tema 4. basuc n adppuHHbIE KOopauHaThl. [paBas, neBas TPOWUKUN BEKTOpPOB. Teopema o
KoopauHaTax BeKTopa.

noMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

Bonpocbl onsi camokoHTpons: 1. Yto Takoe 6a3uc B npoctpaHcTBe? 2. AoUHHbIE KOOPAUHATbI?
Tema 5. NMpsimoyronbHasi cuctema KoopauHar. MonsipHasi cuctema KOOpAWHAT Ha MOCKOCTM.
LoMalHee 3afaHne , MPUMEpPHbIE BOMPOCHI:

Bonpocbl ons camokoHTpons: 1.470 Takoe npsimoyronbHas cuctema koopamnHat? 2. NpsimoyronbHas
cucTeMa KoopamHart Ha nnockocTn?

Tema 6. CkansipHoe, BEKTOpHOe, CMeLLlaHHOe Npon3BeneHue BeKTOPOB, CBOMCTBA, TEOPEMbI.
IoMallHee 3aJaHne , NPUMEpPHbIE BOMPOChI:

Bonpochkl onsi camokoHTpons: 1. 4to Takoe BekTop? 2. CBOMCTBO BEKTOPOB? 3.4T0 Takoe CMelwaHHoe,
BEKTOPHOE npousseneHne?

Tema 7. lNepexon oT 04HOW AEeKapTOBOW NPSIMO-Yro/ibHOW CUCTEMbl KOOPAMHAT K APYron Ha
NI0CKOCTW.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

Bonpocbl gna camokoHTpong. 1. Yto Takoe oekaptoBon (Unv agooUHHOM) CUCTEMON KOOPAMHAT Ha
nnockoctn? 2. OnuwmuTe popmMynbl nepexona oT OLHON CUCTEMbI KOOPAUHAT K OPYroiA.

Tewma 8. Npoekuus BeKTopa Ha oCb. TeopeMbl O MPOEKLU BEKTOpa, O MPOEeKLMU CYMMbI
BEKTOpOB.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

Bonpocbl camokoHTpons. 1. Kak onpenensercs npoekumns sektopa Ha ocb? 2. Cchopmynupynte
TEOpEeMbI 0 MPOEKLUN BEKTOPA M O NPOEKLMN CYMMbl BEKTOPOB Ha OCb.

Tema 9. JIMHUM Ha NNOCKOCTU U UX YPaBHEHMUSI.
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

Bonpocbl ons camokoHTpons: 1. Kak MOXHO 3agatb NpsMyto Ha NnockocTn? 2. Kak MOXHO
BbIYUCUTb PACCTOSIHME OT TOYKM 40 npamon? 3. ChopMynupyinTe ycnosums napanienbHOCT U
neprneHanKynspHOCTM NPSMbIX

Tema 10. JIuHum BTOPOro nopsigka
JoMawHee 3afaHune , NpUMepHble BOMpPOCHI:

Bonpocbl onsi camokoHTpons. 1. Kakue nMHWM Ha3biBalOTCS KPMBLIMU BTOPOro nopsiaka ? 2. Yto
Takoe annunc? 3. MNMepeuncnute ceoicTea napabonsbl. 4.Mepeyncnute ceorcTa runepbonbi.

Tema 11. NMpuBeneHne o6LLEro ypaBHeHUs1 KPUBOW BTOPOro Nopsiaka K KAHOHUYECKOMY BuAy.
LoMallHee 3afaHne , TPUMEpPHbIE BOMPOCHI:

Bonpockl ons camokoHTpons. 1. Kak ocywecTtBnsetcs npuseneHne obwero ypaBHeEHUS KPUBOMA
BTOPOro nopsiaka k KaHOHWYEeCKOMy By ?

Tema 12. lMpocTenume 3apayum aHaNnMTUYECKON reo-MeTpmm B NPOCTPaHCTBE.
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

Bonpocbl ansi camokoHTpons: 1. Yto Takoe agohHHas cmctema KoopamHaT B NpocTpaHcTee? 2.
MpvBeanTe hopMyny BblHUCIEHE KOOPAMHAT BEKTOpa N0 KOOpAMHATaM TOYeK Havana u koHua? 3.
MpvBeanTe OPMyny BbIHUCIEHNS PACCTOSHUSI MEX Y OBYMSI TO4KaMm?

Tema 13. YpaBHeHUe noBepXHOCTU. LiunuHapuyeckme noBepxHOCTH.
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

Lnnnnaopudeckmne nosepxHocTn. Bonpocskl ong caMokoHTpons: 1. Kak y3HaTb NeXNUT K ToYKa Ha
OaHHOI noBepxHocTU? 2. Kakoe ypaBHEHNE Ha3biBAeTCS HOpPMabHbIM YpaBHEHNEM MIOCKOCTN B
KoopanHaTtHoin goopme? 3. Kakas noBepxXHOCTb Ha3blBaeTCS LUNAMHOPUYECKON?

Tema 14. MnockocTb B NPOCTpaHCTBE KaK anrebpanyeckas NOBEPXHOCTb.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

MnockocTb B MPOCTPaHCTBE Kak anrebpanyeckas NoBepxHOCTb. Bonpockl ons camokoHTpons: 1.
[MpocTenwmMmn n OCHOBHLIMK FreOMETPUYECKUMU OUTypaMmn B TPEXMEPHOM NPOCTPaHCTBE SABNAOTCA?
2. Kak B npocTpaHcTBe 0603HAYaTCA TOUKM U NpsiMble? 3. 3aKOHYMTE akCMOMY: ECNN IBE TOYKU
NPSIMOM nexar B nnockocTtu, ? 4. Kakyto NpsiMyto HasblBaOT NeprneHanKynspHonm K nnockoctn? 5. Yro
Takoe HOpManbHbI BEKTOP NIOCKOCTN?

Tema 15. O6uLee, BEKTOPHOE YpaBHEHUE, ypaBHEHUE B OTPe3Kax

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

Bonpocbl ons camokoHTpons: 1. MNpusennte obuwee ypaBHeHNe Npsamoit. 2. Kakorn BeKTop
Ha3blBAeTCS HaNpPaBnSoLWMM BEKTOPOM 3TON npsiMoii? 3. Kakoe ypaBHEHME HA3bIBAKOTCH
napameTpuyecKMN ypaBHEHNSMU NPSIMOA?

Tema 16. Npsimas B npocTpaHCcTBE

JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

Bonpochkl ons camokoHTpons: 1. Kakoe ypaBHeHME Ha3blBaOT 0OWUMN ypaBHEHUSIMI NPSMOIA B
npocTpaHcTBe? 2. YTo HyXXHO caenatb, YToObl HANTU KOOPAMHATbI KAKOW-HMOYAb TOYKM HA NPSIMOIA?
3. Kakoe BekTOp HasblBaeTCs HanpasnsowmM BEKTOPOM Npsamon? 4. Npueennte KaHOHUYECKoe
ypaBHeHune npsMon.

Tema 17. BsaumHoe pacnonoxeHue npsiMov 1 naockocTun

JoMalHee 3agaHune , NpuMepHble BOMpPOCHI:

Bonpocbl ons camokoHTpons: 1. Kakune cnyvyam B3auMHOro pacrnonoxXeHusi NPSMon 1 NnockocTn
BO3MOXHbI ? 2. ChopMynumpyinTe ycnosme napannenbHoCTy Nnockoctn n npamoit. 3. Cchopmynupyite
ycrnosue neprneHankynsapHoOCTU NIOCKOCTU N NPSAMOM

Tema 18. KoMmnnekcHble umcna
KOHTponbHas paboTa , NpUMepHbie BONPOCHI:

Bonpockl ons camokoHTpons: 1. K kakoMy paBeHCTBY ya0BNETBOPSET MHMMas eamHuua? 2. No
KakoMy npasuily HeobxoAMMO NEPEMHOXUTb 1Ba KOMMNEKCHbIX Yucna? 3. MNpu neneHnm
KOMMEKCHbIX YACEN MX MOOYNN OENATCS, YTO MPOUCX0amnT ¢ dhasammn?
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Utorosasa chopma KOHTpoOnsA
3a4eT (B 1 cemecTpe)

Utorosasa chopma KOHTpoOnsA
3a4eT 1 9K3aMeH (B 2 cemecTpe)

MprMepHble BONPOCHI K MTOrOBOM 0OPME KOHTPOS
Bonpocebl k ak3ameHy no anrebpe 1 reomeTpum

1. CncTtema nuHenHblx ypaBHeHuiA. MaTpuua. JinHeiHas kombuHaums ctonbuos.
JIHeHo-3aBNCUMbIE, NMNHEHO-HEe3aBCUMbIe cTONbUbl. OnpeneneHHas cucteMa IMHeNHbIX
ypaBs-HeHuii. CoBMecTHasa cuctema NMMHenHbIX ypaBHEHUI.

2. [letepmnHaHT (onpepenutens). CeoicTBa onpenenuteneir. Anrebpanyeckoe LOMNonHe-H1e n
MUHOP aneMeHTa onpeaenutens. PasnoxeHne no anemeHTam cTpoku (ctonbua). Mpasuno Kpamepa.

3. BekTopbl. [nnHa BekTopa. CnoxeHune BeKTOpoB. YMHOXeEHME BekTopa Ha Yncno. OpT. JlnHenHas
3aBMCMMOCTb BEKTOPOB. JInHenHas 3aBUCUMOCTb CUCTEM, COCTOSWMUX N3 OBYX, TPEX BEKTOPOB.

4. basuc n agpdurHHbIe KoopauHarthbl. [lpaBas, nesas TPONKM BEKTOPOB. Teopema 0 Koopau-HaTax
BeKTopa.

5. MNpoekuns BekTopa Ha 0Cb. TeopeMbl 0 NPOEKLMM BEKTOPA, O NPOEKLNN CYMMbl BEKTO-POB.
6. MpsiMoyronbHasa cuctema koopauHart. MonspHas cuctema KoopAMHAT Ha NNOCKOCTH.
7. CkanspHoe nponsseneHne Bektopos. CeoiicTea. Teopema 06 OpTOroHaNbHOCTM BEKTO-POB.

8. BekTopHOe npousseneHne Bektopos. CBolicTBa. Teopema 0 He06X0AMMOM 1 AOCTATOY-HOM
YCNOBUW KONNMHEAPHOCTN BEKTOPOB. BblpaxeHne BEKTOPHOrO NPon3BeaeHUs Hepes KoopanHaThI
BEKTOPOB.

9. CMelaHHoe Npon3BeeHne BEKTOPOB. TeopemMa 0 KoMniaHapHocTh BekTopoB. CBoicTBa
CMeLaHHOro NPon3BeaeHmsI.

10. Nepexon OT 0OHON OeKapTOBOW NPSIMOYrONbHON CUCTEMbI KOOPAUHAT K OPYroi Ha Mnoc-KOCTMW.
11. PaccTosiHne Mexy Toykamu Ha nnockocTu. [leneHne otpeska B AaHHOM OTHOLWEHUN.

12. JInHMM Ha NNOCKOCTU U UX YpaBHEHUS. SIBHOE, HESIBHOE, MapaMeTpu4eckoe ypaBHeHNE.

13. KaHoHuyeckoe 1 oblee ypaBHEHME MPSAMOIA Ha NIOCKOCTU. Y paBHEHUE MPSMOiA B OTpe3-Kax.

14. YpaBHeHne npsamor ¢ yrnoBbiM KOIQOMULMEHTOM. YTron Mexay npsimbiMun. Ycnosue
na-panfienbHoCTW, NeprneHankynspHOCTU NpsambiX. HopManbHoe ypaBHEHME MPSIMOA Ha NIOCKOCTMW.

15. PaccTosiHme OT TOYKM [0 NPSIMOA Ha MNOCKOCTW. YpaBHeHNe bruccekTpucel yrna. My4yok npsmbix.
16. MprBeaeHWe 0bLWero ypaBHEHMS KPUBO BTOPOro NOpsiaka K KAHOHUYECKOMY BMAY.
17. Knaccudpukaums nuHUiA BTOPOro nopsaka. BelpoxaeHHble, HEBbIPOXAEHHbIE KPUBbIE.

18. 9nnunc. OnpenenenHne. OkcueHTpucutet. dupektpuca. Teopema 0 pacctosHMaxX 0o do-kyca u
LVIPEKTPUCHI.

19. N'mnepbona. OnpeneneHune. PokanbHbIE PACCTOSHUSA. DKCLUEeHTpUcuTeT. JmpekTpucsi.
20. Mapabona. Pokyc. dupekTpnca. SKCLUEHTPUCUTET.

21. YpaBHeHus annunca, runepbonbl, napabonbl B NONSIPHON CUCTEME KOOPAUHAT.

22. Annunc, runepbona, napabona kak KaHOHNYECKMNE CeYEHUSI.

23. lNpocTenwmre 3agayn aHanMTUYECKO reoMeTpumn B NPocTpaHcTee. PaccTtosHne mexay To4kamu.
LleneHne oTpeska B JaHHOM OTHOLWEHMMW.

24. YpaBHeHMe NnoBepxHOCTH.
25. UnnuHgpuyeckne noBepxHOCTHU.

26. [nockocTb B NpOCTPaHCTBe Kak anrebpanyeckas nosepxHocTb. Obliee, BEKTOPHOE YpaBHEHNE,
ypaBHEHMe B OTPe3Kax.

27. YpaBHeHMNe NNockocTu, Npoxoasiei 4epes Tpy To4kn. HopmanbHoe ypaBHeEHME NNOCKO-CTU.
28. OTKNIOHEHME TOYKM OT NNOocKoCTuW. MapannenbHOCTb 1 NepPneHANKYNSAPHOCTb MOCKO-CTEN.

29. lNpsamas B npocTpaHcTee. [NapameTpnyeckne, KaHOHNYECKNE ypaBHEHUS NPAMON. Y pas-HeHNs
npAMoi, Nnpoxoadlein 4yepes 2 TOUKHN.
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30. Yron mexay npsiMbiMK B MPOCTPaHCTBE. YCNOBMS napannenbHOCTU 1 NepneHanKynsip-HoCTH
NpsIMbIX B MPOCTPaHCTBE. YCNoBME, NPU KOTOPOM MPsIMble SIBASIIOTCS CKPELLM-BAOLUMUCS.

31. BaanMHoe pacnonoxeHune npsMon 1 nnockocTn. PacctosHme oT TOYKM 40 NPSMO B
NPOCTPAaHCTBE.

32. KomnnekcHble yncna.

7.1. OcHOoBHas nuTteparypa:

Kapuesckuii E. M. Jlekuun no nuHeriHo anrebpe 1 aHanMTn4eckoin reoMmetpun [TEeKCT: aNeKTPOHHbIA
pecypc] : yuebHoe nocobue / E. M. Kapuesckuin, M. M. Kapyesckuii ; KasaH. dpenep. yH-T .?
OnekTpoHHbIe AaHHble (1 cpain: 2,69 M6) .? (KasaHb : KasaHckuii coeiepanbHblil YyHUBEPCUTET,
2014) .? 3arn. c skpaHa .? Pexum poctyna: oTKpbITbIiA.

OpurvnHan konuu: Jlekumm no nuHerHon anrebpe 1 aHanMTUYecKko reomeTpum : y4ebHoe nocobue /
E. M. Kapuesckuin, M. M. Kapyesckuii ; KazaH. cbenep. yH-T .7 KasaHb : [3patenbctBo KazaHckoro
yHuBepcuteTa), 2014 .? 352 c.

URL: http:/libweb.kpfu.ru/ebooks/publicat/978-5-00019-193-4.pdf

NnbuH, B.A. NluHeiHas anrebpa [OnekTpoHHbIn pecypc] : y4ebHuk / B.A. UnbnH, 3., NMo3Hsk. ?
OnekTpoH. aaH. ? Mocksa : Punamarnut, 2008. ? 280 c. ? Pexunm poctyna:
https://e.lanbook.com/book/2178

Cronos E.J1. Kateropus anekTpoHHbIx 0bpasoBaTtenbHbix pecypcos 'Anrebpa n reometpus’, 2013 -
Pexwum goctyna:

http://zilant.kpfu.ru/course/category.php?id=89

6. OCHOBbI IMHENHON anrebpbl 1 aHaNUTNYECKOR reomeTpun: YyebHoe nocobue / B.IM. lepwHes. -
M.: HAU MH®PA-M, 2014. - 168 c.

Pexwum poctyna:

http://znanium.com/bookread.php?book=455245

7. lvnneiiHasa anrebpa: YuebHoe nocobue / .M. Pyapik. - M.: HAL, MHdpa-M, 2013. - 318 c.
Pexwum goctyna:

http://znanium.com/bookread.php?book=363158

8. lnHeitHas anrebpa: Teopust U NpuknagHble acnekTbl: Y4yebHoe nocobue / '.C. WeBuos. - 2-e n3g.,
ucnp. n gon. - M.: Marnctp: UH®PA-M, 2010. - 528 c. Pexum gocryna:

http://znanium.com/bookread.php?book=203776

7.2. JlononHuTenbHasa nureparypa:

1.Mpotacos, KO.M. JlnHeiiHas anrebpa n aHanuTn4eckas reoMeTpus [OnekTpoHHbIn pecypc] : Kypc
nekuuin ana ctynoeHtoB 3ao4Horo otaenerHns / KO. M. MNpoTtacos. - M.: ®nuHTa : Hayka, 2010. - 168 c.
Pexwum poctyna: http:/znanium.com/catalog.php?bookinfo=455621

2.CmnpHoB KO M CbopHMK 3a4a4y No aHanMTUYEeCKO reoMeTpumn 1 NMHenHo anrebpe
[OnekTpoHHBbIN pecypc] : y4ebHoe nocobue / Moa pea. KO. M. CmnpHoBa. - M3a. 2-e, nepepab.
non. - M. : Noroc, 2005. - 369 c. Pexwum poctyna:

http://znanium.com/bookread.php?book=469055

7.3. UHTepHeT-pecypcChl:

Anrebpa maTpuy 1 nMHelHble NpocTpaHcTBa - http:/www.intuit.ru/studies/courses/992/207/info
AHanutnyeckas reomeTpus - http://www.intuit.ru/studies/courses/2241/583/info

BeepneHuve B nuHeiiHyto anrebpy - http://www.intuit.ru/studies/courses/1016/208/info

Nunelinas anrebpa - http://www.intuit.ru/studies/courses/616/472/info
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OcHoBbl paboTbl B cUCTEME KOMMbIOTEPHOWN anrebpbl Mathematica -
http://www.intuit.ru/studies/courses/4765/1039/info

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHune aoncumnnuHbl "NluHenHasa anrebpa” npegnonaraeT UCMONb30BAHWE CNEOYIOWErO
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

He npenycMoTpeHo

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO n yyebHbIM NaaHoM no
HanpasneHnto 09.03.02 "MIHghopMaLUNOHHbIE CUCTEMBI U TEXHONOTMK" 1 MPOCOUNIO MNOArOTOBKM
NHopopmaumnoHHbIe cucteMbl B 06pasoBaHnn .
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9.

AsTop(bl):

XanpynnuHa J1.9.

S 201 __ .
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" 201 __r.
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