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No

Bupg geatenbHocTn

1

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

86

Jekuymn, yac.

36

MpakTnyeckune 3aHATUA, Yac.

36

NabopaTopHble 3aHATUSA, Yac.

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

18

ATTECTaums, yac.

KoHcynbTaumm, vac.

12

10

CamocTonaTenibHasa paboTa, yac.

58

11

Buabl camocTosATeNbHOM paboThl
(KypcoBoi1 NPOeKT, KypcoBas
paboTa, PI'3, noarotoBka K
KOHTPO/bHOW paboTe)

PI'3
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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyun ®@I0OC: OIIK.2 cnocoGHOCTh pelliaTh CTAHJIAPTHLIC 32121 NPoQeccHOHATLHOI 1esi TeILHOCTH
Ha ocHOBe HH(popManmoHHOii I 6nbmorpadgmieckoii KyILTYPBI ¢ IPAMEHEHAEM
HH(POPMANHOHHO-KOMMYHHKAIMOHHBIX TeXHOIOTHii ¥ ¢ y9eToM 0CHOBHBIX TpefoBanuii undopmannonnoii
0e30IIACHOCTH; 6 UaACHIU CNLEOYIOUUX Pe3YTbIAMO6 0DyUeHUN:

33. 3HaTb YHMBEPCA/ILHOCTb MATEMATUYECKUX METO/0B B MO3HAHWM OKPY)XAIOLLETO MUpa

Komnemenyua @IOC: 11K.19 crioco0HOCTH YIACTBOBATH B pa0oTaX 10 MOAE/THPOBAHIIO IIPOXYKIIAH,
TEeXHOJIOTHIeCKHX MPOIECCoB, PON3BOACTB, CPEICTB M CHCTEM ABTOMATH3AINH, KOHTPOJIS, THATHOCTHKH,
HCHBITAHNI W YIPABJICHHSI MPOIECCAMH, JKN3HEHHLIM IHKJIOM TPOAYKIINH 1 €€ KAYeCTBOM ¢ HCIIOJIb30BaAHHEM
COBPEMEHHBIX CPeJACTB ABTOMATH3HPOBAHHOI'O TIPOEKTHPOBAHUS, 10 Pa3padoTKe AJTOPHTMHYECKOr0
HPOrpaMMHOr0 o0ecrieteHusl CPEACTB U CHCTeM ABTOMATH3AINN H YIIPABJICHHSI IPONECCAME; ¢ YdCHU
CRLEOYIOWUX Pe3yTbmamos ooyueHusn:

324. 3HaTb 6a30Bble MOMOXKEHUS (lyHAAMEHTA/bHbIX Pa3fenoB MaTeMaTVKK B 06beMe, HE0OXOAMMOM A/
BNafeHns MaTemMaTUYecK1M annapaTom 15 06paboTKM MHGOPMaLMM U aHa/In3a JaHHbIX B 061acTy
NpodieCcCMOHANbHO AEATENLHOCTY

y18. ymeeT paboTaTh C CUCTEMHbIMU ECTECTBEHHOHAYUHbIMW MOAENSIMU 06bEKTOB MPOtECCUOHABHOA
JeATeNnbHOCTH

y20. yMeTb NPUMEHSITb OCHOBHbIE METO/Ibl MATEMATMUECKOTO anmnapara B MaTeMaTUHeCKMX MOJENsSX 06beKTOB
1 MpOLIeccoB

2. TpeboBaHua HI'TY K pesynbTataM 0CBOEHUS AUCLUMINHbBI

Tabnuua 2.1
PesynbTaTbl M3yYeHUS GUCLUMIINHBI MO YPOBHAM OCBOEHUSA (MMETb dopmMbI OpraHusaunm
npegcTaB/ieHNe, 3HaTb, YMeTb, BNajeTb) 3aHATUN

INnHeiiHas anrebpa

Orl1K.2.33 3HaTb YHMBEPCA/IbHOCTb MaTeMaTUYeCKMX METOA0B B NMO3HAHNW OKPY>KatoLLEero
Mupa

1.0CHOBHBIE TTOHSITHS Kypca BBICIIIEH MaTeMaTUKU: CUCTEMBI KoopHAaT, j'|eK|_|||/||/|; npaKTVI yecKkue 3aHATnA
OIIpe-AEIIUTEIN, BEKTOPHYIO anre6py, YpaBHEHUA JIMHEHHBIX TEOMETPHUIECKHUX
00BEKTOB, KpUBLIX U HOBerHOCTefI BTOPOTO TIOpA KA,

MK.19.y18 ymeeT paboTaTb C CUCTEMHbIMU ECTECTBEHHOHAYYHbIMW MOAENAMU 00 EKTOB
NpPodecCUoHa/IbHOWN AeATE/IbHOCTY

2 BBIYHCIATH CKAIBIPHBIE, BEKTOPHbIE U CMEITaHHbIE TIPOU3BE/ICHUS IS Nekuyn; MpakTUYECKIe 3aHATUS;
HAXOJK ICHHS YITI0B MEXK/ly BEKTOPaMH, IUIOIaieH, 00beMoB, paboThl H Mo-MeHTa | CaMoCTOsTebHas paboTa
CHII

3.uccieoBaTh U pemaTth CUCTEMBI JTAHEUHBIX anre6pamecr<nx ypaBHeHI/Iﬁ .neKLl,VII/I; npaKTVILIECKI/Ie 3aHATUSA;
Me-TOlaMu KpaMepa, OGpaTHOﬁ MaTpHUBL 1 Faycca; CamocToaTeNnbHas pa60Ta
4.COCTaBIISITh YpaBHCHUA T'€COMCTPUICCKHUX 06136KTOB', j'|eK|_|||/||/|; |'|pa|(‘|'|/|qec|(|/|e 3aHATUS;

CamocTonaTenbHas paboTta

S.HpI/IBOJII/ITB KPHUBBIEC U ITOBEPXHOCTU BTOPOTO IMOPS KA K KAHOHHICCKOMY BHU-/Y, j'|eK|_|||/||/|; npaKTVlLlECKVle 3aHATUS;
CamocToaTenbHast paboTta

MK.19.324 3HaTb 6a30Bble MOMOXKEHNSA PyHAAMEHTaIbHbLIX Pa3aenoB MaTeMaTUKK B 06beMeE,
HeobXo4AMMOM A1 BNafeHNsA MaTeMaTUYECKUM annaparomM A1 06paboTKu H(opmMauum u
aHanumsa AaHHbIX B 061aCTV NPogecCMOHaIbHOM AeATeNIbHOCTY

6.HOCTHHOBKy W METOJIBI pENMIEHNS OCHOBHBIX 3aJlav, CBA3AHHBIX € IIEPEIUCICHHBIMA ﬂeKU'MM; rlpaKTM YyeCcKue 3aHATUS,;
BBIIIEC TTIOHATHAMH. CamocTosTenbHas paboTa

MK.19.y20 ymeTb MNPUMEHATb OCHOBHbIe METOAbI MaTeMaTUYEeCKOro annapaTa B
MaTeMaTU4eCKNX Mofensax 06beKTOB 1 NPOLLECCOB

7.COCTABIISTH MaTpuiy JTHHEHHOTO orepaTopa B JaHHOM 6&3HCG; ﬂeKme; npaKqueCKme 3aHATNA
8.HaxoUTH COOCTBEHHBIC BEKTOPBL JIMHEHHOTO oneparTopa; j'|eK|_|||/||/|; |'|pa|('|'|/|l_|ec|(|/|e 3aHATUS;
CamocToaTenbHast paboTta




9.Hep6BO}1HTB I/IH(pOPMaL[I/HO C sS3bIKa KOHKPGTHOI\/'I 3aJlavuy Ha SI3BIK

MaTeEMaTU-YECKHUX CUMBOJIOB U CTPOUTE MaTeMaTHISCKHUE MO IETH HpOCTeﬁH_II/IX
CHUCTEM H IIPOIECCOB B €CTECTBOZHAHUN U TEXHUKE,

JNekuwnu; TpakTnyeckune 3aHATUS;
CamocTosTenbHas paboTa

10.BBIOMpaTh METO B PENIEHNS 3a/1a4 Ha OCHOBE aHalli3a IIOCTPOSHHOMR

MaTeMaTHIeCKOH MO JCIIN.

JNekuwnu; TpakTnyeckune 3aHATUS;
CamocToaTenbHast paboTta

3. CofiepykaHuvie 1 CTPYKTypa y4e6HO AUCUMNANHbI

Tabnmua 3.1

TeMbl nekuuii

AKTUBHbIE

hopmbl, yac.

Yacbl

CcCblIKM Ha
pesynbTaThl
06y4YeHuns

YyebHada aesaTeNlbHOCTb

Cemectp: 1

AvaakTuueckas equHuua: Bbicluas anrebpa

1. 1.1. MaTtpuupl. Onepaunn Hag
matpuuamn. Onpegenutesns
MaTpuLbl 1 ero CBOMCTBA.
ObpatHasa matpuua. MNocTtpoe-Hue
06paTHO MaTpuLbl.

1.2. JInHeliHas He3aBUCMMOCTb
CTPOK ¥ CTONOL0B MaTpuLbl. PaHr
MaTpuLbl. HeM3MeHHOCTb paHra
npw 3femMmeHTapHbIX
npeobpazoBaHMAX MaTPULLbl. PaHr
CTYMeH4aTon MaTpuLpbl.
BbluncneHne paHra matpuupl ¢
nomoLypsto anropuTtma Maycca.
Teopema 0 6a3MCHOM MUHOpE.
1.3. CucTembl NNHERHBIX
ypaBHeHuiA. OCHOBHbIE MOHATUA U
onpegeneHns. MaTpuyHbIiin cnoco6
peLueHuns. dopmysbl Kpamepa.
MeTtog Maycca. COBMECTHOCTb
CUCTEMbI INHEVHbIX
anrebpanyeckmx ypaBHeHui
(Teopema KpoHekepa-Kanennn).

12

1,3,6




2. 2.1. BekTopbl. JInHelHbIe
orepawun Haf BEKTOpaMu 1 nx
cBoiicTBa. MoHATNE NMHENHOTO
npocTpaHcTBa. JInHeliHas
3aBMCMMOCTb W NINHENHas
He3aBMCUMOCTb BEKTOPOB. basuc u
pa3mMepHOCTb JINHEAHOIO
npocTpaHcTBa. Cuctembl
KoopauHat. KoopavHaTtbl BEKTOpa.
JnHeiHble onepauun Haf
BEKTOPamu B KOOPANHATHOM
(hopwme.

2.2. CKanapHoe npounseefeHmne
BeKTOpoB. CBOICTBA CKANISIPHOIO
npov3seaeHuns. BoipaxeHve
CKa/sipHOro npoun3sseeHns Yepes
KOOPAMHATLI BEKTOPOB B
OPTOHOPMMPOBAHHOM 6asuce.
[nvHa BekTopa. Yron mexay
BeKTOpamu. Ycnosue
OpPTOroHa/IbHOCTY BEKTOPOB.
Hanpasnstowme KOCUHYChbI
BekTopa. MpoeKuma BeKTopa,
CBOWCTBA NPOEKLWIA.

2.3. BeKTOpHOEe npowussegeHue 1 erg
CBOICTBA. BblpaxeHne BEKTOPHOro
MPON3BELEHUA Yepe3 KOOPAVHATbI
BEKTOPOB B OPTOHOPMUPOBaHHOM
6asuce. Mnowafb
napasneno-rpamma un
TPeyrosibHYKa. Ycnosue
KON/IMHeapHOCTW BEK-TOPOB.

2,7

AnpakTuueckas eanHuLA: AHaIMTUYeCKas reoMeTpus




3. 3.1. MoHATME 06 ypaBHEHUSAX
NNHWI N NOBEPXHOCTENA.
Anre6-panyeckume MHUN 1
MoBepxHOCTK. [110CKOCTb B
Mpo-cTpaHcTBe. BekTOpHOE, 06LLiee,
HOpMa/IbHOE YpaBHeHWS
naockoctu. BaanmHoe
pacnonoXeHwve NI0CKOCTEN.

3.2. [Mpsamas B NIOCKOCTU U B
npocTpaHcTee. BekTopHoe
ypaBHeHWVe, napameTpuyeckme u
KaHOHWYeCKMe ypaBHEHNS NPAMbIX.
B3anmHOe pacnonoxeHue NpambIX,
MPAMbIX W M0CKOCTENR. PaccTosHMe
OT TOYKM [0 NPAMOIA Ha NIOCKOCTY
1 [0 MI0CKOCTM B NPOCTPAHCTBE.
3.3. KpuBble BTOpPOro nopsaka.
KaHOoHWNYecKre ypaBHeEHNA 1
OCHOBHble CBONCTBA. Y paBHEHMS
KPWBbIX 2-r0 nopsaKa B NoSSpHbIX
KoopAnHaTax.

3.4. INoBepxHOCTM BTOPOro
nopsgka. KaHoHuyeckue
yPaBHEHWNS N OCHOBHbIE CBOMCTBA.
MeTop ceveHmit. MoBepXHOCTM
BpallleHuns. LinnnHapuyeckue
no-sepxHocTun. KoHyc.

4,5

AVpakTnyeckas eanHMLA: NeMeHTbI IMHERHON anre6pbl




4. 4.1. lnHeliHbIl onepaTop.
MaTtpuua n1HeiiHoro
npeobpasoBaHuns. 13MeHeHWe
MaTpuLbl NIMHENHOTO
npeobpas3oBaHMs Npu 3aMeHe
6asmca. CoOCTBEHHbIE YnCna U
COGCTBEHHbIE BEKTOPbI IMHEAHOIO
npeobpasoBaHus. Matpuua
NTMHENHOro NpeobpasoBaHus B
6asmce 13 CO6CTBEHHbIX BEKTOPOB.
OnepaTop NPOCTON CTPYKTYpbl.
YCnosums NpocToli CTPYKTYpbI
orneparopa.

4.2 JlvHeliHbIiA onepaTop B
€BK/IMOBOM NMPOCTPaHCTBE.
CamoconpsiKeHHbI onepaTop.
CBolicTBa COBCTBEHHbIX YMCEN U
COOCTBEHHbIX BEKTOPOB
CaMOCOMPSXXEHHOr 0 oreparopa.
MpvBeLeHWe MaTpurLpbl
CaMOCOIMPSXXEHHOr0 oneparopa K
AvaroHasibHOMy BUy.

4.3 KBagpaTuyHble (POpMbI.
MatpunyHas 3anuck. N3mMeHeHKe
MaTpuLLbl KBaapaTU4HOM POpMbI
npu 3ameHe 6asuca.
Knaccudmkaums KsagpaTuiHbIX
(hopm. MprBeaeHVe KBaLpaTUYHONM
(hOpMbl K KAHOHUYECKOMY BULY.
Kputepuii CunbaecTpa. 3akoH
WHepuun. MNpasuno fekapTa.

4.4 TMpuBeaeHVe ypaBHEHNI
KPUBbIX 1 NMOBEPXHOCTEN BTOPOro
nopsiKa K KaHOHWYECKOMY BUY Ha
OCHOBE TEOPUW KBaAPaTUYHbIX

thopm.

10, 8,9

Tabnuua 3.2

TeMbl NPaKTUYECKNX 3aHATUIA

AKTUBHbIE

hopMbl, yac.

Yacbl

CcbINIKN Ha
pe3ysibTaThbl
0by4eHus

YyebHas aesiTeNlbHOCTb

CemecTtp: 1

AnpakTnyeckas eguHmua: Boicwas anrebpa

1. 1.1. MaTpuubl 1 onpegennTenu.
1.2. CncTeMbl NINHENHBIX
ypaBHe-HWiA.

10

1,3,6

a) U3y4yaeT METOAbI peLLe-Hus
A5 BbIMO/IHEHWSA NEPBOWA YacTy
TUNOBOrO pacyeTa (3agaun 5, 6,
)

6) 3HaKOMUTCA C MeToLa-Mu
1ccneaoBaHns 1 pe-LeHns
CUCTEM NIVHEN-HbIX YPaBHEHWIA;
B) YUMTCA HAXOANTL PasfioXeHme
BeKTOpa no 6asucy.




2. 2.1. JInHeiHble onepayun Hag,
BEKTOpPaMM 1 UX CBOICTBA.
2.2. CKanapHoe, BeKTOpHOe "
CMeLLlaHHOe Npou3BeaeHuns
BEKTOPOB.

2.3. Pa3noxeHve BeKTOpa no
6asucy.

10

2,7

a) M3y4yaeT B3anMHOe
PacrooXeHvie BEKTOPOB:
KOIMHEeapHOCTb,
OPTOro-Ha/IbHOCTb,
KOMMaHap-HOCTb;

0) NpUMEHSAET MeTObI
BEKTOPHOIA anrebpbl K
pe-LUEHMI0 reOMeTPUYECKIMX

3ajau.

AvpakTudeckaa eguHua: AHanu

TnYeCcKas reoMeTpus

3. 3.1. MoHATKE 06 ypaBHEHUAX
NMHWI N NOBEPXHOCTENA.
Anre6-panyeckume MHUN 1
NOBEPXHOCTK. M10CKOCTL B
Mpo-CcTpaHcTBe. BeKTOpHOE, 06LLiee,
HOpMa/lbHOe YpaBHEHWS
naockoctu. BaanmHoe
pacnosioXeHwve NJIoCKOCTEN.

3.2. [Mpsamas B NIOCKOCTU U B
npocTpaHcTBe. BekTopHOe
ypaBHeHwue, napameTpuyeckme n
KaHOHWYeCKue ypaBHEHNS NPAMbIX.
B3avMHOe pacrnosfiokeHune npamblXx,
MPAMbIX W M0CKOCTENR. PaccTosHme
OT TOYKM [0 NPAMOIA Ha NIOCKOCTY
1 [0 MI0CKOCTM B NPOCTPAHCTBE.
3.3. KpuBble BTOpPOro nopsaka.
KaHOoHWYeckmne ypaBHeHUS 1
OCHOBHble CBONCTBA. Y paBHEHMS
KPWBbIX 2-r0 NopsagKa B NoSSPHbIX

KOOpAMHaTax.

4,5

AnaakTuyeckas eanHULA: DNIEMEHTbI NMHeHON anre6pbl




4. 4.1. lnHeliHbIl onepaTop.
MaTtpuua n1HeiiHoro
npeobpasoBaHuns. 13MeHeHWe
MaTpuLbl NIMHENHOTO
npeobpas3oBaHMs Npu 3aMeHe
6asmca. CoOCTBEHHbIE YnCna U
COGCTBEHHbIE BEKTOPbI IMHEAHOIO
npeobpasoBaHus. Matpuua
NTMHENHOro NpeobpasoBaHus B
6asmce 13 CO6CTBEHHbIX BEKTOPOB.
OnepaTop NPOCTON CTPYKTYpbl.
YCnosums NpocToli CTPYKTYpbI
orneparopa.

4.2 JlvHeliHbIiA onepaTop B
€BK/IMOBOM NMPOCTPaHCTBE.
CamoconpsiKeHHbI onepaTop.
CBolicTBa COBCTBEHHbIX YMCEN U
COOCTBEHHbIX BEKTOPOB
CaMOCOMPSXXEHHOr 0 oreparopa.
MpvBeLeHWe MaTpurLpbl
CaMOCOIMPSXXEHHOr0 oneparopa K
AvaroHasibHOMy BUy.

4.3 KBagpaTuyHble (POpMbI.
MatpunyHas 3anuck. N3mMeHeHKe
MaTpuLLbl KBaapaTU4HOM POpMbI
npu 3ameHe 6asuca.
Knaccudmkaums KsagpaTuiHbIX
(hopm. MprBeaeHVe KBaLpaTUYHONM
(hOpMbl K KAHOHUYECKOMY BULY.
Kputepuii CunbaecTpa. 3akoH
WHepuun. MNpasuno fekapTa.

4.4 TMpuBeaeHVe ypaBHEHNI
KPUBbIX 1 NMOBEPXHOCTEN BTOPOro
nopsiKa K KaHOHWYECKOMY BUY Ha
OCHOBE TEOPUW KBaAPaTUYHbIX

2 8 10, 8,9

thopm.
4. CamocTosaTe/IbHaa paboTa oby4atroLLerocs
CcbinkuM Ha
o Yacbl Ha Uackl Ha
No Buabl camocTosATeNbHOM paboTbl pesynbTaThbl
BbIMOJ/IHEHME [KOHCYbTaunn
06y4eHus
Cemectp: 1
1 |Pr3 12,4,5,6 30 4

: beknemuwwes . B. Kypc aHanMTUYeCKOI reOMETPUM 1 IUHENHOW anrebpbl : y4ebHUK ans By3os / [. B.
Beknemuwes. - M., 2008. - 307, [1] c. byrpos 4. C. Bbicwas matematuka. [B 31.]. T. 1 : [y4ebHuK ansa
BY30B N0 UHXXEHEPHO-TEXHNYECKUM crieupmansHocTam] / A. C. byrpos, C. M. Hukonbckuii. - M., 2008. - 284
C. : Un.

2 |I'I0,u,r0TOBKa K 3aHATUAM |4, 56 |26 |4

: beknemuwes . B. Kypc aHaMTUYECKO reOMETPUN W IMHEHON anrebpsbl : y4ebHMK ans By3os / . B.
beknemuwes. - M., 2008. - 307, [1] c. byrpos #A. C. Bbicwias matemaTuka. [B 3 1.]. T. 1 : [yuebHuMK ans
BY30B M0 MHXEHePHO-TeXHUYeckuM cneyuansHocTam] / A. C. byrpos, C. M. Hukonbckuid. - M., 2008. - 284
C.: WU.

3 |ﬂ,ononHMTeanaﬂ ydyebHas feATeNbHOCTb |3, 4,5 |2 |O

. beknemuwes . B. Kypc aHanMTUYECKOA reOMETPUN W TIMHEHON anrebpsbl : y4e6HUK ans By3os / . B.
beknemuies. - M., 2008. - 307, [1] c.

4 |I'Io,u,r0TOBKa K arTectaumum |10, 8,9 |0 |4




. byrpos {A. C. Bbicwas matematuka. [B 3 1.]. T. 1 : [y4ebHVK 4ns BY30B N0 MHXEHEPHO-TEXHNUYECKUM
cneymnanbHoctam] / A. C. byrpos, C. M. Hukonbckuit. - M., 2008. - 284 c. : un.

5. TexHonorus obyyeHus

[lna opraHn3aummn n KOHTPOIA CaMoCTOATENbHOW paboThbl 06yHatoLLMXCH, & TaKXKe NPOoBeAeHNs
KOHCy/bTauuii NPUMEHSIOTCH UH(OPMaLVOHHO-KOMMYHUKaLMOHHbIE TexHoorum (Taén. 5.1).

Tabnmua 5.1
JeAaTenbHoOCTb VHopmauoHHO-KOMMYHMKaUNOHHbIE TEXHOI0M N
HhopmmpoBaHue MopTan HI'TY
Pa3meLleHmne yuebHbIX Mopran HITY
MaTepuanos

6. MpaBuna aTTecTaumm 06ydatoLLMXCs Mo yuebHO ANCLMNINHE

[ns atTecTaumm obyyaroLmxca no ANCUMNINHe Ncnonb3yetcs 6anibHO-penTUHIOBas cUcCTeMa
(BPC), no3BondtoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.
Kpatkas nHpopmauums o bPC npuseseHa B 1abn. 6.1.

Tabnmua 6.1
MwuH. o
OueHnBaeMble BUAbI LeATENbHOCTU 00yYatoLnXCcs 6ann MaKcuMasibHbIN bann

Cemectp: 1

THoocomoexra k 3auHAMUAM: 1 2
Jlexyus: 9 18
Koumponvueie padomeut: 10 20
PI'3: 10 20
Dx3amen: 20 40

B Tabnuue 6.2 npenctasieHO COOTBETCTBYE POPM KOHTPO/IA 3a5B/IiEMbIM TPebOBaHUAM K
pesynbTaTam 0CBOEHWS AUCLUMVHBI.

Tabnmuya 6.2
Kogbl Dopmbl
KOMIeTeH KOHTPO/IA
< PesynbTaTbl 00yyYeHUs P
Lt 3awmTa 3
¢)rOC Pr3 K3ameH
OTlK.2 | 33. 3HaTb YHMBEPCALHOCTL MAaTEMaTUYECKUX METOLOB B MO3HAHWUN OKPYXAOLLIEro Mmpa + +

324, 3HaTb 6a30Bble MONOXKEHNA (hyHAAMEHTaIbHbIX Pa3AesioB MaTeMaTKK B 00bEME,
MK.19 |Heo6xoaMmom A5 BNajeHns MaTeMaTUyecKM annapaTom Ans o6paboTku MHgopmalum 1 +
aHa/M3a AaHHbIX B 0611aCTV MPOMECCUOHANBLHON AeATENBHOCTH

y18. ymeeT paboTaTb C CUCTEMHbIMU eCTECTBEHHOHAYUHbIMU MOAENSMN 0OBEKTOB
npoeccMoHanbHON AeATeNnbHOCTU

y20. yMeTb NPUMEHSITb OCHOBHbIE METO/bI MAaTEMATUYECKOr0 annapaTa B MaTeMaTUUecKnxX
MOZENsiX 06bEKTOB U NPOLIECCOB

®OH/, OLIEHOYHBIX CPEACTB MO AMCLIMMIHE NPeACTaBNeH B NpunoXeHnun Ne 1 K paGoyel
rnporpavme.



7. lutepatypa

OcHoBHas nuTepaTypa

1. UBneBa A. M. OcHOBEI are0phl U aHATATHYECKON reoMeTpun : [yuebnuk] / A. M. Uenesa, A. T
ITunyc, A.B. Yexonanckux ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2006. - 268, [1] ¢. : n.

2. UeneBa A. M. 'oToBHMCS K KOHTPOJIEHOM padore : yuebHOoe mocobue / A. M. Henesa, JI. B.
Koranesckas, H. JI. Yepubix ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2010. - 172 ¢. : mn.

3. UsneBa A. M. 'oToBUMCSI K KOHTPOJIBHOM padoTe : yueOHOe ocodue / A. M. Usnesa, JI. B.
Kosanesckas, 1. [[. Yepubix ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2015. - 172 ¢.. - Pexum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000223023

NHTepHeT-pecypcsl
1. 3BC HI'TY : http://elibrary.nstu.ru/

2. OBC «M3narensctBo Jlanwy : https://e. lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeTonuyecKoe 1 NPorpaMMHoe obecrneyeHume

8.1 MeToauyeckoe obecrneyeHme

1. byrpos . C. Beicmas maremaruka. [B 3 1.]. T. 1 : [yueOuuk mist By30B Mo
UHXeHepHO-TexHnueckuM crenuansHoctsM| / S, C. Byrpos, C. M. Hukonbckwii. - M., 2008. - 284
C.: WL

2. bexnemumes /. B. Kypc aHanuTH4ecKkoi reOMeTpHUU U JTUHEHHON anreOphl | yueOHUK I BY30B
/ . B. bexnemumies. - M., 2008. - 307, [1] c.

3. Usnea A. M. Jluneitnas anrebpa. AHamuTH4eckas reometpus | yuebnoe nocobue mis 1 kypca
Bcex (akynpTeToB U (opm obyuenus / A. M. Usnesa, I1. U. Ipunyukas, K. /1. Yepnsix ; HoBocu®.
roc. TexH. yH-T. - HoBocubupck, 2009. - 149, [1] ¢. : un., Tabmn.

8.2 CreunasmsnpoBaHHOe NporpammHoe obecreyeHme
1 Microsoft Windows
2 Microsoft Office

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

IMpe3eHTaLMOHHOE 060pY0BaHEe

No HanmeHoBaHue Ha3HaueHne

1 |lpe3eHTaUMOHHOE 060pYyOBaHME Mpe3seHTaUMOHHOEe 060pYyAOBaHNE
(MynbTMMeMa-NPOEKTOp, 3KpaH, KOMMbIOTEP (UCMO/b3YeTCA A1 NPeacTaB/eHns
AN14 ynpasieHuns) NIeKUMOHHOr0 marepvana
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O6o0menHass cTpykTypa (oHAa OICHOYHBIX CPEICTB MO JAUCHUIIHHE
npusezeHa B Tabnure.

Jlunetinas anre6pa

Tab6auia

Iranbl OEeHKH KOMIIeTeHIHii

Iloka3arenu
chopMUpPOBAHHOCTH Meponpusitust
DopMmupyeMble . I
KOMIIeTeH Ui Tembl TEKylero POMEKYTOTHASA
KOMIETEHIINH (3HAHMS, yMeHHsI, KOHTPOJISt aTTecranus (3K3aMeH,
HABDBIKH) (xypcoBoii mpoexT, 3a4er)
PI'3(P) u op.)
OIIK.2 cnoco6HOCTH |33. 3HATH 1.1. Matpuupt. Onepanmu vHan  |PI'3, pasnmensr 1-3 | Dk3amen, Bonpocs 1-
pemars cTaHJapTHbIE | YHUBEPCAILHOCTD Marpuuamu. OnpeienuTesb 10
3aa4uu MaTeMaTHYeCKUX MAaTpHIBI ¥ €r0 CBOWCTBA.

npo¢eCCUOHATBHOM
JIeSTeIbHOCTH Ha
OCHOBE
MH()OPMALMOHHON U
oubnmorpaduaeckoit
KyJIBTYPBI C
NPUMEHEHNEM
HHPOPMAITHOHHO-
KOMMYHHUKaIMOHHBIX
TEXHOJIOTUH U ¢
Y4ETOM OCHOBHBIX

METOAOB B IIO3HAHUU
OKPY’KaroIIero Mupa

Ooparnas marpura. [Toctpoe-
HHUe oOpaTHOW MaTpunbl. 1.2.
JIuHeliHas HE3aBUCUMOCTD
CTPOK H CTOJIOI[OB MaTPHIIEI.
Panr matpunel. HensmeHnnoctsb
paHra mpu 3JIeMeHTapHBIX
mpeoOpa3oBaHUSIX MATPHIIEL.
Panr cryneHuatoil MaTpuibl.
Brruncienue panra MaTpHITBI C
noMouibio anroputma ['aycca.
Teopema o 6a3uCHOM MHHOpE.

TpeOOoBaHUit 1.3. CucteMbl TUHEHHBIX
nH(OpMaLMOHHO ypaBHeHUHA. OCHOBHbIE TOHATHUS
6e3omacHoOCTH U onpezeneHus. MaTpuuHbli
crnoco0 pemreHust. GopMyITsl
Kpamepa. Meton I'aycca.
COBMECTHOCTh CHCTEMEI
JMUHEWHBIX aareOpandecKux
ypaBHEHHH (Teopema
Kporekepa-Kanemm).
TIK.19/HU 323. 3HaTh O6azoBeie | 1.1. MaTpumpl. Onepanun Haj DK3aMeH, Borpocs! 11-
CIOCOOHOCTh TTOJIOKCHUS MaTputiamMu. OTnpeennuTels 19
y4acTBOBaTh B (GyH/IaMEHTalbHBIX  |MaTpPHUIBI U €T0 CBOMCTBA.
paboTax o pasnenos O6patnas matpuna. [Toctpoe-
MOJICJIUPOBAaHUIO MaTeMaTHKU B HHe oOpaTHON MaTpuubl. 1.2.
MIPOAYKLINH, obbeme, JIuneliHas HE3aBUCUMOCTh
TEXHOJIOTHYECKUX HEOO0XOIUMOM ISt CTPOK M CTOJIOIIOB MaTPHIIBL.
MPOIIECCOB, BIIaJICHUS Panr maTpunpel. HemsmeHHOCTB
MPOU3BO/JICTB, MaTeMaTUYECKUM paHra npu 3J1eMeHTapHbIX
CPEICTB U CUCTEM anmnaparom Juis MIpeoOpa30BaHUAX MaTPHIIBL.
aBTOMaTH3aLIUHY, 00paboTKH Panr crynenuaToil MaTpHLBL.
KOHTPOJI, nadopmanuu n Boruncnenue panra MaTpuIs ¢
JUAarHOCTHKH, aHanu3a JaHHbBIX B nomMolnsko anropurma [Maycca.
WCTIBITAHUN U obmacTu Teopema o 6a3ucHOM MUHOpE.
YIpaBJICHUS npodeccnoranpHOi | 1.3. CucTeMbl THHEHHBIX
mporieccamu, JeSITeTbHOCTH ypaBHeHHHA. OCHOBHBIE TOHATHSA

JKU3HCHHBIM ITUKJIIOM
MPOAYKIINH U €€
Ka4eCTBOM C
UCIIOJIE30BaHIEM
COBPEMEHHBIX
CPEICTB
ABTOMATH3UPOBAHHO
rO MPOCKTHPOBAHUS,
o paspadoTke
AITOPUTMHUYECKOTO U
IPOrpPaMMHOTO
obecrieueHus
CPEJ/ICTB U CUCTEM
ABTOMATH3aLIUH U

U onpezaeneHus. MaTpuyHbIi
crioco6 pemeHust. PopMyITsl
Kpamepa. Meton I'aycca.
CoBMECTHOCTb CUCTEMBI
JIMHEHHBIX anreOpanyeckux
ypaBHEHUH (Teopema
Kponekepa-Kanennm).




yIpaBJIeHUS
poLueccamMu

[K.19/H1

y18. ymeet paborath
C CUCTEMHBIMHU
€CTECTBEHHOHAYYHEI
MU MOJIETISIMA
00BEKTOB
po¢eCCHOHATBHOM
JIeATSIbHOCTH

1.1. MaTpuis! 1 onpeneIuTeny.
1.2. Cucrems! TUHEHHBIX
ypaBHe-Huil. 1.1. Matpuisl.
Omnepanuu HaJ MaTpULIAMH.
Omnpenenurens MaTPHUIIBI U €TO
cBoiicTBa. OOpaTHas MaTpHIIa.
[octpoe-Hue obpaTHOI
Matpursl. 1.2. JluneiiHas
HE3aBHCHUMOCTh CTPOK U
CTOJIOIOB MaTpHIEl. PaHT
MaTpuisl. HensmeHHOCTS paHra
IIPU AJIEMEHTaPHBIX
peoOpa3oBaHUSIX MaTPHIIBL.
Panr cryneHuaToil MaTpuiibl.
Brruncnenue panra MaTpUILBI C
nomMonipio anropurma ["aycca.
Teopema o 6a3uCHOM MHHOpE.
1.3. Cuctembl JIMHEHHBIX
ypaBHeHH. OCHOBHBIE IOHATHSA
U onpeaeneHus. MaTpuuHbIif
crioco0 pemenns. PopMyIbt
Kpamepa. Meton 'aycca.
COBMECTHOCTh CHCTEMBI
JIMHEHHBIX aaredpanyecKux
ypaBHEHUH (Teopema
Kponekepa-Kanemmm).  2.1.
Bexkrtopsl. JIuneliHble onepauun
HaJl BEKTOpaMH1 M UX CBOMCTBA.
[lonsiTne nuHeitHOrO
npoctpaHcTBa. JInHelHas
3aBUCHMOCTb U JIMHEIHASA
HE3aBHCHUMOCTh BEKTOpOB. baznc
U pa3MEPHOCTb JTMHEUHOTO
npoctpancTBa. CUCTEMBI
koopauHat. KoopauHaTs
BeKTOpa. JInHeliHble oniepanuu
HaJl BEKTOpaMH B KOOPJIUHATHOU
¢dopme. 2.2. CkansspHoe
MIPOU3BEICHIE BEKTOPOB.
CBolicTBa CKaJSIPHOTO
npousBeieHus. Beipaxenue
CKaJIIPHOTO NPOU3BECHUS
yepe3 KOOPIUHAThl BEKTOPOB B
OPTOHOPMHPOBAHHOM 0a3zuce.
[Jnuna Bektopa. Yron Mexay
BEKTOpaMu. Y CJIOBHE
OpPTOTOHAIEHOCTH BEKTOPOB.
Hanpasnsironue KOCUHYCBI
BekTopa. [Ipoexnus BekTopa,
CBOWCTBA MPOEKITHi. 2.3.
BexropHoe npousBeieHe U ero
cBolicTBa. BeipaxxeHnue
BEKTOPHOI'O IIPOU3BEICHHS
yepe3 KOOPIUHAThI BEKTOPOB B
OPTOHOPMHPOBAHHOM 0a3zuce.
IInomanp mapanneno-rpaMma u
TpeyrojbHUKa. Y CIIOBUE
KOJUIMHEAPHOCTH BEK-TOPOB.
2.1. JIunetinble oniepaiuy HaI
BEKTOpaMH U UX CBOWCTBa. 2.2.
CkaysipHO€, BEKTOPHOE U
CMEIIaHHOE ITPOU3BEACHUS
BeKTOpoB.  2.3. PaznoxeHue

PI'3, paznens! 4-7

Ok3ameH, Bonpock! 20-
31




BekTopa 1o 6asucy. 3.1.
[TonsTHE 00 YpaBHEHHUSX JIMHUN
U TIOBepXHOCTEH. Anre6-
pandecKue INHUN U
noBepxHocTH. I1nockocTs B mpo-
ctpaHcTBe. BekTopHoe, obmiee,
HOpMAaJIbHOE YPaBHEHUS
IJI0cKocTU. B3auMHoe
pacrnosoxxeHue miockocreil. 3.2.
IIpsiMas B IJIOCKOCTH U B
npocrpascTse. BekropHoe
ypaBHEHHUE, MapaMeTpUIecKue U
KaHOHHYECKHE YPaBHECHUS
npsiMbIX. B3anMHoe
PAacIOI0KEeHHE MPSIMBIX,
NPSIMBIX U MIJIOCKOCTEH.
Paccrosnue ot TOUku 10
NPsIMOM Ha IIOCKOCTH U A0
IJIOCKOCTH B IIPOCTPAHCTRBeE. 3.3.
Kpussie BTOpOro nopsaka.
Kanonnyeckue ypaBHEHUS U
OCHOBHBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO HOpPSIIKa B
MOJIAPHBIX KoopAuHaTax. 3.1.
[onsarne 06 ypaBHEHHUSAX JTMHAN
1 TIOBEPXHOCTEH. Anreo-
pandecKue JUHUN |
noBepxHocTH. [11ockocTh B mpo-
cTpaHcTBe. BekTropHoe, obmiee,
HOpMaJIbHOE YpaBHEHUS
IJI0CKOCTU. B3anMHoe
pacmnoJyioKeHue MIOCKOCTeH. 3.2.
IIpsimMast B IUIOCKOCTH U B
pocTpaHcTBe. BekTopHoe
ypaBHEHHE, TapaMeTpUIECKHe U
KaHOHMYECKHE YPaBHEHUS
npsMbIX. B3anmHoe
PpacIoI0KeHHE MPSIMBIX,
MIPSMBIX U TUIOCKOCTEH.
Paccrosinue ot Touku 10
MIPSIMOM HA IIJIOCKOCTH | 10
TUIOCKOCTH B MPOCTPAHCTBeE. 3.3.
Kpussie BTOpOro nopsaka.
Kanonnyeckue ypaBHEHUS U
OCHOBHbBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO TIOPSIIKA B
MOJISIPHBIX KOOpAUHATaX. 3.4.
IToBepxHOCTH BTOPOro MOPSIKA.
Kanonndeckue ypaBHeHUs U
OCHOBHBIE CBOIicTBa. MeTo
ceuenuil. I[loBepxHOCTH
Bpaenus. Llunmunapuyeckue
no-sepxHoctu. Konyc.

[IK.19/H1

y20. ymeTs
MIPUMEHSTh OCHOBHbIE
METOJIBI
MaTeMaTH4eCcKOro
armnapara B
MaTeMaTHYeCKHX
MOJEISIX 00BEKTOB U
HPOLECCOB

2.1. Bexropsl. JIuneiiHbIE
oTiepaIuy HaJl BEKTOPAMH U X
cBoiicTBa. [loHATHE TMHEHHOTO
npocTtpaHcTBa. JIunetHas
3aBUCUMOCTD U JIMHEHHas
HE3aBUCUMOCTb BEKTOPOB. bazuc
U Pa3MEPHOCTH JIMHEITHOTO
npoctpancTBa. CUCTEMBI
koopauHat. KoopauHaTst
BekTopa. JIuHeiHsle onepauuu
HaJl BEKTOpaMU B KOOPAMHATHOI
¢dopme. 2.2. CkanspHoe
NIPOU3BENECHHUE BEKTOPOB.
CBoiicTBa CKaJSIPHOTO
TIpou3BeIeHNs. BripakeHue

PI'3, paznensr 8-13

DK3aMeH, BONpochl 32-
48




CKaJIIPHOTO MPOU3BECHUS
yepe3 KOOPIUHATHI BEKTOPOB B
OPTOHOPMHPOBAaHHOM Oa3zuce.
JnHa BekTopa. YToa Mexay
BEKTOpaMHu. Y CJIOBHE
OPTOTOHAILHOCTH BEKTOPOB.
Hanpasnsronue KOCHHYCBI
BekTopa. [Ipoekius BekTopa,
CBOMCTBa Npoekuif. 2.3.
BekropHoe mpousBeneHUE U €T0
cBoiicTBa. BeIpaskeHue
BEKTOPHOT'O IIPOU3BEICHUS
yepe3 KOOPIUHATHI BEKTOPOB B
OPTOHOPMHPOBAaHHOM Oa3zuce.
[Inowmane napanieno-rpaMma u
TPEYroJIbHUKA. Y CIIOBUE
KOJUIMHEAPHOCTH BEK-TOPOB.
2.1. JluHeitHbIC OnIepaIiy Ha
BEKTOpaMH U UX CBOMCTBa. 2.2.
CkassipHOe, BEKTOPHOE U
CMeIlIaHHOE ITPOU3BECHUS
BeKTOpoB.  2.3. PaznoxeHue
BeKTopa 1o Oasucy. 4.1.
Jluneiinsiit oneparop. MaTtpuua
JIMHEIHOTO TpeoOpa3oBaHusl.
W3menenne MaTpuiibt
JIMHEIHOTO peoOpa3oBaHus
TIpU 3aMeHe Oazuca.
CoOcTBeHHBIE YnCIa U
COOCTBEHHBIE BEKTOPBI
JIMHEITHOTO TIpeoOpa3oBaHusl.
Marpuna TMHEHHOTO
npeoOpa3oBaHus B 6a3uce U3
COOCTBEHHBIX BEKTOPOB.
Omnepatop mpocToil CTPYKTYPHI.
VYca0Bust IpoCTOil CTPYKTYPBI
onepatopa. 4.2 JIuHeiHbIH
OIIepaTop B €BKIMJOBOM
MIPOCTPAHCTBE.
CamoconpsiKeHHbIH onepaTop.
CBoiicTBa COOCTBEHHBIX YHCET H
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSDKEHHOTO OIepaTopa.
IIpuBenenuie MaTpuLbl
CaMOCOIIPSDKEHHOTO oTeparopa
K TMaroHaJbHOMY BHIy. 4.3
KBanparnunsie Gpopmbl.
MartpuuHas 3anuce. M3meHneHue
MaTpHIBI KBaJAPaTHIHOH (HOPMBI
Ipu 3aMeHe 6asuca.
Knaccudukanms kBagpaTHIHBIX
¢dopm. [IpuBenenue
KBaJpaTUIHON (HOPMBI K
KaHOHWYECKOMY BUY.
Kpurepnii CuibpBectpa. 3akoH
unepuun. [Tpasmio Jlekapra. 4.4
IIpuBenenue ypaBHeHU
KPUBBIX U IIOBEPXHOCTEH
BTOPOTO MOPsIKA K
KaHOHUYECKOMY BUIY Ha OCHOBE
TEOPUH KBAJPATUYHBIX QOPM.

2. MeToaMKa OlleHKH 3TanoB (popMUPOBAHUS KOMIIETEHIHII B paMKaX AUCHUIINHBI.

[TpomexyTouHas aTTecTalys 1Mo AMCHHUILIMHE TIPOBOAMTCS B 1 cemecTpe - B popMe 3K3aMeHa, KOTOPBIN
HaTpaBlieH Ha olleHKY chopmupoBanHocTr kommneTeHnuit OITK.2, TTK. 19/HU.



Kpome Toro, chopmMrpoBaHHOCTH KOMIETEHIIMI MPOBEPSETCS MPU MPOBEACHUHM MEPOIPHUITHIH TEKYILEro
KOHTPOJISI, YKa3aHHBIX B TabmuIle pasznena 1.

B 1 cemectpe 00si3aTeIbHBIM ATAallOM TEKYIICH aTTECTAIMH SIBJISCTCS PacueTHO-TpadUUYecKoe 3a/aHue
(pabota) (PI'3(P)). TpeboBanus k BeimoaHeHnuto PI'3(P), coctaB u nmpaBuia oneHKH cHOpMYIUPOBaAHBI B
nacrioptre PI'3(P).

OO1mue npaBuiIa BHICTABICHUS OLEHKH 0 JUCHUILIMHE ONPEACISIOTCS 0aIbHO-PEHTHHTOBOM CHCTEMOH,
NPUBEJCHHON B paboyeil mporpaMme yueOHOH TUCIUIUIHHEI.

Ha ocHOBaHMM NpHUBEIEHHBIX Aajie€ KPUTEPUEB MOXKHO celaThb OOLIUM BBIBOJ O C(OPMHPOBAHHOCTHU
xommerenimii OI1K.2, ITK.19/HU, 3a koTopbie OTBEYAET NUCIHUILIMHA, HA Pa3HBIX YPOBHSX.

O0masi xapakTepuCTHKA YPOBHEl 0CBOEHMSI KOMIIeTEHIMIA.

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJEPKAHNUE Kypca OCBOCHO YaCTUYHO, IIPOOENbI MOI'YT HOCUTh CYILIECTBEHHBIN Xapakrep,
HEOOXOMMBIE PAKTUIECKHAE HABBIKA PA0OTHI C OCBOCHHBIM MaTepHajioM c(hopMHUpOBaHBI HE JOCTATOYHO,
OOJBIIMHCTBO NPEIYCMOTPEHHBIX IPOrpaMMOM OOydeHHUs y4yeOHbIX 3aJaHM HE BBIOJHEHbI WIN
BBITNOJIHEHBI C CYIIECTBEHHBIMHU OLIMOKaMHU.

IloporoBblii. YpoBeHb BBINOJHEHUS PAa0OT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJEPKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYLIECTBEHHOTO XapaKTepa,
HEOOXOMMBbIEC MPAKTHUECKHE HABBIKA PAOOTHI C OCBOCHHBIM MAaTE€pPHalOM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoi 0OydeHus y4eOHbIX 3a/laHuil BBINOJIHEHO, HEKOTOPHIE
BU/IbI 33JTaHUI BBIIIOJIHEHBI C OLIMOKaMHU.

BazoBblii. YpoBeHb BBINOJHEHHS] pabdOT OTBEYAET BCEM OCHOBHBIM TpEOOBaHUSIM, TEOPETHUECKOE
COJIEp’KaHUE Kypca OCBOEHO MOJIHOCTBIO, 0€3 MpOoOenoB, HEKOTOPHIE MPAKTHUYECKUE HAaBBIKU PAabOTHI €
OCBOCHHBIM MaTepuanoM c(hopMUpPOBaHbl HEJOCTATOYHO, BCE MPENYCMOTPEHHBIE MPOrpaMMoi 0OyueHUs
yueOHbIEe 3aJJaHUs BBIIIOJIHEHBI, KAYECTBO BBIMOJIHEHUSI HU OJHOTO M3 HUX HE OLEHEHO MUHUMAaJIbHBIM
YHCIIOM 0ayIoB, HEKOTOPHIE U3 BBIMOJIHEHHBIX 3aJaHHI, BO3MOXKHO, COJEPkKAT OIMIMOKH.

IIpoaBuUHYTHI. YPOBEHb BBINOIHEHUS pabOT OTBEYAET BCeM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHe
Kypca OCBOEHO IOJIHOCTHIO, 0€3 Mpo0esioB, HEOOXOAUMbIE MPAKTUYECKUE HABBIKU PabOThl C OCBOEHHBIM
MarepuasioM CcGOPMHUPOBAHBI, BCE TMPEAYCMOTPEHHBIE MPOTpaMMON OOydeHus ydeOHbIe 3aJTaHus
BBINTOJIHEHBI, KAYECTBO WX BBIITOJHEHHSI OIICHEHO YHCIIOM 0ayioB, OJM3KUM K MaKCHMAaJIbHOMY.



,DenepapHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKIACHNE
BBICITIETO OOpa30BaHUs
«HoBocuOupCcKuii TOCYIapCTBEHHBIN TEXHUUECKUNA YHUBEPCUTET

Kadenpa anreOpsl 1 MaTeMaTH4eCcKoi JOTUKU

HaCHOPT IK3aMCHA
no aucuuiuiae «JIuneitnas anredpa», 1 cemectp

1. Meroauka oleHKH

DK3aMeH MpOBOAUTCA B MHChMEHHOM (opme, no Owneram. buner dopmupyercs 1o
CIIeyIOIIEMY TIPaBUITy: TIEPBBIN BOIIPOC BBIOMpPAETCs U3 Juara3oHa BonpocoB 1-24, BTopoii Bompoc
W3 Jyana3oHa BOMpocoB 25-48 (crucok BOMPOCOB TpWBEACH HWke). B Xoxe sk3ameHa
npernoaBaTesib BIPaBe 3a/1aBaTh CTYCHTY JIOMOJIHUTEIBHBIE BOIIPOCKH U3 00IIero nepedns (1. 4).

(I)OpMa 9K3aMCHAIITMOHHOI'O ounera

HOBOCHUBUPCKUI IT'OCYJAPCTBEHHbBIN TEXHUYECKNUI YHUBEPCUTET
@DaKyJIbTeT

Bbuier Ne
K 9K3aMEHY M0 TucHuIuMHe «JInnelnas anrebpay

1. Teopema o panre. Teopema Kponekepa-Kanemm.
2 CBOMCTBA M TEOMETPUUECKUI CMBICII BEKTOPHOTO ITPOU3BEICHMUSI.
3 PemmmTe MaTpuyHOE YpaBHEHUE

1 2 3 2 1 11 0o 2 7
11 1)]-X-13 -1 0]=(-1 3 11
1 3 6 0O 0 1 2 2 3
YTBepxaato: 3aB. kKadeapoin noixHocTh, DO
(Toamuck)
(mata)

2. Kpurepuu ouenkun

* OTBeT Ha 3K3aMCHAIIMOHHBIA OWJIET CYMTACTCS HEYHAOBJIETBOPUTEIbHBIM, CCIIH CTYJCHT PU
OTBETE€ HA BOIPOCHI HE [JAET OINpPEACICHUN OCHOBHBIX IOHATHUH, NPH DPEIICHUM 33]a4u
JIOIYCKAeT MPUHIIMITAATBHBIC OTHOKH,

» omnenka coctasisger 10 6annos.

* OTBeT Ha 3K3aMCHAIMOHHBIN OWJIET 3aCUUTHIBACTCS HA MOPOTOBOM YPOBHE, €CJIU CTYACHT MPH
OTBCTC HaA BOl'IpOCBI aaer onpeﬂeneHHe OCHOBHBIX HOH?ITI/Iﬁ, HpI/I peHICHI/II/I 3a1a49u )IOHYCKaeT
HETPUHIIMITAATBHBIC ONTUOKH, HAIIPUMEP, BHIYUCITUTEBHBIC,

» oreHka cocrasisier 20 6annos.

* OTBeT Ha 9K3aMCHAIMOHHBIN OWJIET OWJIET 3aCUMTHIBACTCS Ha 6A30BOM YPOBHE, €CJIM CTYICHT
IIPU OTBETE Ha BOIPOCHI POPMYIUPYET OCHOBHBIE OHSTHS, TEOPEMBI, HE JIOMYCKAET OMIMOOK
NIPU PEUICHUH 3a/1a4H,

» oreHka cocrasistet 30 6annos.

* OTBeT Ha K3aMCHALMOHHBIN OWJIET 3aCUNUTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CIH CTYICHT
XOPOIIIO 3HAET TEOPHIO U YMEET PelIaTh MPaKTHUECKHE 3a1a4H,



» oreHnka cocrasisier 40 6annos.
3. HIxkana oumeHku

B o61ueit onieHke 1o JUCHUIUIMHE 3K3aMEHALMOHHBIE OallyIbl YUUTHIBAIOTCS B COOTBETCTBUU C
npaBWwiIaMyd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPHUBEACHHBIMH B pabodell mporpamMme
JUCLIUILINHBL.

4. Bomnpocsl K 3k3aMeHy M0 JMCcUMIINHe «JIuHeiinas anrebpa»

Bonpocul no nuneiinoii anceope u ananumiuyeckoii ceomempuu
(I cemectp)

1. Ilonstue nonsa. Yucnossie oig (0, R, C. KoHeuHble MOIA.

2. Iloe xKOMILTEKCHBIX 4Hcel. MOAylIh M apryMeHT KOMIUIEKCHOTO 4Hcia. DOpMBI 3alicH
KoMIIeKcHBIX uncel. @opmyna Myaspa. HaxoxaeHne KopHeil n-if cTelleHH KOMIIIEKCHOTO
YHCIIA.

3. IlomsaTne xonbua. Komprno MHOrouneHoB Han moneM. Teopema besy. OcHoBHas Teopema
anreOpsl. PasnojxkeHne MHOTOWIEHOB Ha MHOXHTeIHN B Ione R. HaxoxkIeHne mensX KOpHeH
MHOT'OYJIEHA.

4. Anredpa marpun. Koneno MaTpHi Haj ITOIIeM.

5. OnpenenuTens oOpaTHMOCTH MaTpHIEL. CBoilcTBa OnpedennTeIei.

6. ObparHag MaTpHIa. MeToapl HaxoxkAeHHA 0OpaTHOMH MAaTpPHIIEL.

7. Panr MaTpuIbl. MeToIbl HAXO0XKISHHs PaHra MaTpPHIIEL

8. IlpocTpancTBO apupMeTHIeCKHX BeKTOPOB. KpHTepHil MHHEHHON 3aBHCHMOCTH CHCTEMEI
apndMeTHIeckUX BeKTopoB. TeopemMa o ©OasucHoM wMHHope. Kpurepmit muneitHOI
3aBUCHMOCTH CTPOK (cToNOII0B) KBaApaTHOI MaTpPHITEL

9. PemeHne HeBBIPOKICHHBIX CHCTEM JIMHEHHBIX ypaBHeHHil MeromoM Kpamepa, Meromom
JKopnana-T'aycca 1 ¢ HOMOIIBI0 OOPaTHOIH MATpPHIIEL.

10. Teopema Kponekepa-Kamemmu. HaxoxaeHne oOmIero pelleHNs CHCTeMBl JIHHEIHBIX
ypaBHECHMIL.

11. IlpuBeneHHas cHcTeMa ITHHEHHBIX ypaBHeHHMi. (DyHIaMeHTalbHas cHCTeMa peIIeHHIt
(¢.c.p.). Teopema o cBg3u OOWIEro pelleHNS CHCTEMBl JIHHEHHBIX ypaBHeHuUd u ¢.c.p.
[IPHBEIEHHON CHCTEMBL

12. I'eoMeTpruecKoe BeKTOpHOE IPOCTPAHCTBO. basHc B IpocTpaHCTBe, HA IIOCKOCTH M Ha
MpsAMOit.

13. JlekaptoBa cuctema koopamHaTt, ITJICK. Jlmmra BekTopa. PaccTosHNEe MeXIy TOUKaMH.
Opr BexTopa. IIpoeknmsa. Hanpasmisrome KOCHHYCEHI.

14. CkamspHOe IpomH3BeleHNe: ONpeleleHHe, CBOIICTBA, BBEIPAKEHHE B JEKAPTOBBIX KO-
OpIHHATAaX, HaXOXJIeHHe yINa MeXIy BeKTOpaMH, HaXojkIeHHe MpoeKIuH. Ou3HMdIecKHil
CMBICTT CKalISIPHOTO MPON3BeIeHNS.

15. BekxTopHOoe TNpom3BelcHMe: oNpeAcTeHHe, CBOHCTBa, BEIpakeHHEe B JeKapTOBBIX KO-
opauHaTax, PU3HIEeCKUIl CMBICIL

16. CmemaHHOe @pOH3BeleHHe: OINpeleleHHe, CBOICTBA, BBIPA)KEHHEe B JEKAPTOBBIX
KOOpAHHATax.

17. YpaBHeHHs mpAMOIl Ha IIOCKOCTH (oOImee ypaBHeHHe, MapaMeTpHUecKkHe ypaBHEHHS,
KaHOHIUeCKOe ypaBHEHNE, ypaBHEHHE B OTPE3Kax).

18. YpaBHeHHe IpSIMOI Ha INTOCKOCTH C YITIOBEIM KoagdunuerToM. HopMmanbkHoe ypaBHEHHE
npsaMoii. BzanMHuoe pacnono:xeHue npsaMeix. HaxoxaeHne yrira MesxIy IpSMBIMU.

19. YpaBHeHH IIIOCKOCTH B IPOCTPAHCTBE. B3aMHOE pacloNokeHHe ITIOCKOCTEl.

20. YpasHeHHS MpAMOH B INpOCTpPaHCTBe. B3anMHOe pacHoloKeHHe MPAMEIX, HpAMoil u
ILIOCKOCTIL.

21. JIuneiiHble IPOCTPAHCTBA: ONpeeleHNe 0 MprMepsl. Kpurepnil mHeiiHOIl 3aBHCHMOCTH
BEKTOPOB.

22. Basuc. IIpumeps! 6a3ucos. KoopanHaTe! BekTopa. CBOICTBA KOOPAHHATHEIX CTONIOIOB.
23. Teopema o umcie Oa3sHCHBIX BEKTOpOB. PaHr clcTeMBl BeKTOopoB. TeopeMa o pamre
KOHeUHO CHCTeMEI YHCIOBEIX BeKTOpPOB. PasMepHocTh IpocTpaHcTBa. KoHeuHOMepHEIe 1
OeckoHeUHOMEpHEIE TpocTpaHcTBa. TeopeMa 0 JONOTHEHHH CHCTEMEI BEKTOPOB 10 GasHca.



24. 3ameHa Oaszuca. Marpuna nepexopa. IIpeodpazoBaHie KOOpAHHAT BeKTopa IIPH CMeHe
Oazuca.

25. Hzomop¢pusM THHeHHBIX TpocTpaHcTB. TeopeMa 00 M30MOp(H3Me JHHEHHBIX
IIPOCTPAHCTB.

26. JlumeliHO® HOAIPOCTPAHCTBO: OMNpeleleHHe M IpuMepbl. CyMMa H IepecedcHHe
IOANPOCTPAHCTB: OIpeJelleHe H CBA3b pasMepHocTeil. IIpaMas cyMMa HoAnpocTpaHCTB.

27. TlomsTHe nWHeTHOrO WOANPOCTPAHCTBA W JHHeiHOro MHorooOpasmsa. IIpuMepsr
MHOroo0pasmii.

28. JIuHelHEIe ONepaTOpEl: OIpeleleHHe H TpPHMephl. [IpocTpaHCTBO IHHEHHBIX OIle-
paTopoB.

29. Ilpou3BeneHNe THMHEITHBIX ONEPAaTOPOR: OMNpejeleHHe U cBolicTBa. KpuTepnnm HeBEHI-
POXKISHHOCTH JINHEIHOrO ollepaTopa.

30. SAngpo, oOpa3, paHr u gedekT IHHeiTHOTo onepaTtopa. CBA3p paHra U Jedekra.

31. Marpuna nuHeilHOro omeparopa. TeopemMa o© KoopauHATax oOpa3a BeKIOpa IpH
TMHEITHOM TIpeoOpa3oBaHIH.

32. Teopema 06 n3oMop¢d3Me anreOpH THHEHHBIX OIepaTOPOB U anreOphl MaTPHIIL.

33. Cps3p MeXK/Ty MaTPHIAMI JTHHEHHOTO oIlepaTopa B Pa3HEIX Oa3mcax.

34. XapakTepHcTHYecKHI MHOTOWISH I €70 HEBAPHAHTEL.

35. CoOcrBenHEIE 4nclIa U cOOCTBEHHBIE BEKTOpPHI JIHMHEIHOIO OIlepaTopa: OIpeAelIeHHe H
OTEBICKAHHE.

36. TeopeMa o &IHMaroHATBHON MAaTpHIle IHHeIiHOro omeparopa. OTelckaHHe OasHca, B
KOTOPOM MaTpHIIa OllepaTopa JHaroHalnbHa.

37. EmxmupmoBo mnpocTpaHcTBO. HepaBencrBo Kommu-BymskoBekoro. J[miHa BekTOopa B
€BKINI0BOM IIPOCTPAHCTBE: ONpeeleHne I CBOMCTBA.

38. Vrom Mexay BeKIOpaMU B €BKIMJI0BOM IpocrpaHcrBe. Marpuna I'pama. Opro-
HOPMIIPOBAHHEII Da3HC.

39. CkamipHoe INpOH3BElcHHE, IINHA BEKIOpa H KOOPIHMHATBI BEKIopa B OpPTOHOP-
MHpOBaHHOM Oasuce.

40. Meton oprororanusanuu IImuara.

41. Teopema 06 nm3oMop(hH3Me eBKIHI0BBIX IPOCTPAHCTR.

42. OpToroHambHBIe THHEHHBIE ONePaTOPBl H MATPHUIIEL

43. CuMMeTpHYecKHe JHHeliHble oleparopbl B Marpuubl. CoOGcTBeHHBle uHCIa H coOCT-
BEHHBIE BEKTOPBI CHMMETPIIECKOTO OIepaTopa.

44. KpagpaTH4HbIe (OPMBI H IPHBEIeHAE HX K KAHOHIIECKOMY BHIY.

45. KpuBEle BTOPOI0 NOPSIKA U IPUBEJeHIE UX YPaBHeHHI K KAHOHHYECKOMY BUJLY.

46. Dmmmnc (KaHOHAYecKoe ypaBHeHMe, TapaMeTPEl H CROICTBA).

47. Tunepbona u napadona (KaHOHIMUeCKHe YpaBHeHH, ITapaMeTpPEI U CBOIICTBa).

48. IloBepXHOCTH BTOPOrO MOPSIKA.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY
Kadenpa anre6psr 1 MaTeMaTH4eCKON JTOTHUKU

IHacnopr
pacueTHO-TpadguuecKoro 3agaHus (padoTb)

o auctuiummee «JIuHeiHas anredpa», 1 cemecTp

1. MeToauka OEHKH

B pamkax pacueTrHo-rpaduueckoro 3amaHus (paboThl) MO JTUCHUIUIMHE CTYACHTHI
JOJKHBI PELIUTH PAJ 337a4 Ha pa3IM4HbIE TEMbI BCETO Kypca.

[Ipu BbIIONHEHUM pacueTHO-rpaduueckoro 3aaaHus (paboTbl) CTYAEHTHI JOJKHBI

HU3YYUTh BEChb TeOpeTI/I‘ICCKI/Iﬁ MaTepHrall Kypca U IMIPUMCHUTDL €TI0 IpHU PCIICHUU NPAKTUYCCKHUX
3aaad.

OuenuBaemble mo3unmn: OTAETBHO OLIEHUBACTCS KaXK/I0€ 3a/1aHHE.
2. Kputepuu oleHKH

* PaGoTa cuuraercs He BBINOJHEHHOW, ecau BbmosHeHO 25 % 3amanuit PI'3 (P), omenka
COCTaBJIsieT S OAJIOB.

* PaGoTa cunTaercs BBHINOJIHEHHON HA MOPOrOBOM ypOBHE, eciu BbimoyiHeHO 50 % 3ananuit P13
(P), ouenka cocrasnser 10 6annos.

* PaboTa cunTaeTcs BBHIMOJIHEHHONH Ha §a30BOM ypOBHE, €clid BhIONHEHO 75 % 3amanmii P13
(P), ouenka cocrapnser 15 6amnos.

» PaboTa cunTaercs BHIIIOJHEHHON Ha MPOABHHYTOM ypOBHE, eciiu BbinosiHeHo 100 % 3amanuii
PI'3 (P), onienka cocrasmisietr 20 6anos.

3. HIkaJuaa oueHkun

B o06meit onenke no aucuuruinHe 6amisl 3a PI'3(P) yuuThIBaroTCst B COOTBETCTBUH C NPaBHIIAMU
0aIbHO-PEUTUHTOBOM CHCTEMBI, TPUBEACHHBIMH B paboyeil mporpaMme JUCIUIINHBL.



4. IIpumepHsblii nepevyeHb Tem PI'3(P)

BarPuaAHT 1

Saaaua 1. Hane koopausarsr sepmmn nupanigisl ApAds Az Ay Cpeaersavm sekTopnoi anrebpel HaiiTn yroa
mexcry pedpann Apds u A Ay, momans rpadn Ay Ao As, npoekupio gekropa Ay As Ha Bexrop A A, obben
HHPAMI/IEL

A1(8.6.4), A2(10,5,5), As(5.6,8), A4(8,10,7)
Saaaqa 2. Ha npsvoit 2e+y+11 = 0 HARTH TOUKY, DABHOYVIAJCHHYID 0T JABYX 38/0aHHbx Tover A(1,1) n B(3,0).
Bagaua 3. COCTABMTE yPABHEHHE [JIOCKOCTI, NPoxXoisiiell depes npayyo (o) 1 Touxy A

T —3 y4+4 z+1
= = , A{4,2, -1
() o= =2 (1,2,-1)

Bagaua 4. Haitru rouky M, cunverpuanyio rouke M orHocurebHO npsmoli:

=05 y+1,8 =z-1,5

| Qs =
M(1,2,3), 0 — ;
. — 2
I R R 2 1 0
A= - . |.D= : L.C=1 3 4 -2 |, K= )
1 7 -5 -5 & 111 0 0 -1 1 2
3 -1 =2 1 -1 00 1 -1 N -1
2 2 1
3 01 1 2 -2 . 1
B=<1—1)'F=(01 2)‘G= o =}'=(o)'Z= B

Juaaaa 5. Pemure cnereny BX =Y meronom Kpamepa n cuctemy CX = Z ¢ noMonbio obpaTHol MaTPHITEL

Suaaema 6. a) Hatrrr rank A, rank (GBF), rank (ZK™).

0) [IpopepnTs Ha COBMECTHMOCTE cHeTeMy AX = K.
Sagaua 7. Pemmnrs merogom Dayeea cuneremy DX = K.

Jamaua 8, Hanm sexrops ag,az, a3,d: ay = (—2,1,1), as = (0,3, 3), a3 = (2,0,-2), d = (2.4,0}.
Tokazars, 910 BEKTOPH @1, dg, az 0bpazyior Oasnc. Paznosnrs sextop d no stoumy Gasucy.

S3ajaua 9. Halirn pazveprocts 1 Gazne mmHelHoN oboioukn gektopor: a; = (1,2,3), ag = (2,3,4), ay = (3.2, 3),

a1 = (L,1,1).

3aaaua 10, Haitrn pasmepnocts u 6a3ue moanpocTpaneTsa peimennii o iHopa ol CHETeMBL THHETTHLIX YPABHE-

Hui BRX = 0.
3 2 1 1 2

=3 2 -2 10
3 2 16 1 6

Bagaaua 11 a) Juselinoe npeodpazsoBaHie ecTh CHMMETPHS BEKTOPA OTHOCHTEIBHO II0CKOCTH w0z, & 3aTeM Cxa-
Tie no ocn Oy B apa paza. Hafitn MaTprmy mumefinoro npeolpalonatis.,

6) Juueiinoe npeobpazosanne 3a4a10 marpuieii A, BuisicHITL FeOMeTpHYeCKHiT CMBICI 3TOM0 JHHEAHOTO 1pe-
olpasoBaHus.

10 0
A= 0 L 1
i g ;

Sajaua 12. Jluneiinoe npeodpazosanne 2agaH0 MaTpunedt @ g Gaznce eg = (1,0,0), g5 = (0. 1,0), ey = (0,0, 1).

2 3 2
= o 2 o
J"‘)' 2 3

a) [lonobpars napamerpet o, 3,y tak, 2100w Marpuua ¢ 6oy cuvmerpuanoi. Hajfitu cobersenupe 1ucaa n
CODCTRENNLIC BEKTOPL AHACHHONO NpeodpasoBanms.

&) Haitrn marpuiy aunefinoro npeobpasosanna B Gasnee n3 cobeTBENHRIX BEKTOPOR 1 B Gasnce r:; =€]—€3+es,
F'; = —e; +e3 — 2es, "'l:ls = —ey + 2eq + £3.

) [lo marpune & cocrapnth KBagparnanyio GopMy o1 nepeMerHbix @, i, 2. Haftn kaHoHAecknil i/ Keapa-
THAHOT POPMEL 1 YCTAHOBHTE, HB/ISMETCS [T OHA HOJOMETEIEHO olpeieieHHol. OTEer N0scHHTE.

Bagata 13, Jansl ypapneHnsa KPHBLIX BTOPOTO MOPSAKA B CHCTEMe Koopmumar ry.

1) a2 -+ ?\/G.‘(.'y + 3”2 = 24

2) 2u? — 2oy + 2% — 20— 2y +1=0.

st obeny KpHERIX:

a) Hafirun kanonuecknit Gazince o HANPARJIEHHE HOBRIX ocell Oz, 0y

6) HameaTs MATPHIY IEpexoIa oT CTApOro Dasuca K HOBoMY. [IpOBepHTE, IT0 3Ta MATPHIA SBJISCTCH OPTOTO-
HATLIOf, ODLACHITL €0 TEOMCTPHCCKHTT CMBICL.

e) [Ipupectn ypapnenne Kpusoil K KAHOHHICCKOMY BILILY.

r) M300pasnrs KpHBYIO B HEPBOHAYAILHOA CHETEME KOOD/HHAT,



