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1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenuyun @IroOC: OIIK.1 cnocoGHOCTH HCHOIB30BATH OCHOBHBIE 3AKOHOMEPHOCTH, JeiicTBYOIHE B
nponecce M3roTOBICHUs MPOAYKIHH TPeGyeMoro KauecTBa, 3aJaHHOr0 KOJIHYecTBA NPH HANMEHBIIHX
3aTpaTax o0IIecTBeHHOT0 TPYAA; 6 HaACHI CTLeOVIOWIUX PE3YTbMaAno8 00y eHUA:

310. 3HaTb aHAIMTUYECKYH FTEOMETPUIO U NIMHENHYIO anrebpy

39. 3HaeT 6a30Bble MOMOXKEHMSA (hyHAAMEHTA/bHBIX Pa3Ae/ioB MaTeMATKMN B 06beMe, HEOGXOAMMOM Ans
BNaAeHNs MaTeMaTUYeCKMM annapaToM A1s 06paboTKm MHAOpMaLIMK 1 aHann3a JaHHbIX B 061acTy
NPodeccMOHaNLHOM AeATeNbHOCTU

y3. YMEET NUCMO/Ib30BaTb 3/IEMEHTbI MaTeMaTUYEeCKOA NIOTUKU ANA NOCTPOEHUA Cy)K,IJ'EHVII\/‘I N NX JOKa3aTENILCTB

Komnemenyus @I 0C: OIIK.2 cioco0HOCTH pemnaTh CTAHAAPTHBIE 3a1a9i MPoQeccHoHATHHOM Tesi Te TbHOCTH
HA 0CHOB¢ HH(pOpMANIOHHON 1 6néanorpadguaeckoii KyJIbTyphbI ¢ HPAMEHEHHEM
AH(POPMAINOHH0-KOMMYHAKAIMOHHBIX TEXHOJIOTHIl M ¢ YI€TOM OCHOBHBIX Tpe0oBaHNiT HHPOPpMAHOHHOI
0e30IACHOCTH; ¢ YaACHIU CIeOYIOUIUX Pe3YTbHIANI08 00y UeHUun:

32. 3HaeT YHUBEPCA/IbHOCTb MaTEMAaTUYECKNX METOA0B B NMO3HAHNN OKPY>XXaloLLET0 MUpa

34. 3HaTb YHNUBEPCA/IbHOCTb MaTEMaTUYECKNX METOA0B B NMO3HaAHNN OKPYXXalkoLLEr0 MUpa

Komnemenyua @I0OC: 11K.19 crioco0HOCTH YIaCTBOBATH B pA0oTAX 110 MOIC/THPOBAHIIO ITPOXYKITAN,
TEeXHOIOTHYeCKHUX MPOIECCoB, POU3BOJACTB, CPEICTB M CHCTEM ABTOMATH3AINH, KOHTPOJIS, THATHOCTHKH,
HCHBITAHAN W YIPABJICHHSI MPOIECCAMH, KA3ZHEHHBIM IHAKIIOM HPOAYKINH U €¢ KAYecTBOM ¢ HCI0JIb30BaHHEM
COBPeMEeHHBIX CPe/ICTB ABTOMATH3HPOBAHHOI0 IPOEKTHPOBAHNS, 10 Pa3padoTKe ANTOPHTMHYECKOT0 H
HPOrpaMMHOro o0ecriesieHusl CPEACTB H CHCTEM ABTOMATH3AINI U YIIPABJICHHSI IPONECCAME; ¢ HaCHU
CREOYIoOWUX Pe3yTbmamos ooyueHusn:

y2. YyMeeT NPUMEHATL OCHOBHbIE METO/bl MAaTEMATUYECKOro anrnapara B MateMaTuyecKux Mogensax 06BEKTOB 1

NnpoLIeccoB
2. TpeboBaHus HI'TY K pe3ynibTaTaM 0CBOEHUS ANCLUUM/INHbI
Tabnuua 2.1
PesynbTaTbl M3yYeHUS GUCLUMINHBI MO YPOBHAM OCBOEHUSA (MMETb dopmMbI OpraHusaunm
npejcTaB/ieHNe, 3HaTb, YMeTb, BNajeTb) 3aHATUI

INnHeiiHas anrebpa

OrK.1.39 3HaeT 6a30Bble MONOXeHUA DYHAAMEHTa/IbHbIX pPa3fesioB MaTeMaTUKK B 00beMe,
HeobX0AMMOM A1 BNafeHNsA MaTeEMaTUYECKUM annaparomM A1 06paboTKu nHpopmaumnm n
aHa/I1M3a flaHHbIX B 06/1aCTM NPO(ECCMOHASTbHON AeATENIbHOCTH

1.0cHOBHBIE IOHATHS Kypca BHICOICH MaTeMaTHKA: CHCTEMBI KOOPWHAT, Nexumu; MpakTUYecKme 3aHATUS
OIIpe-IeTUTeNN, BEKTOPHYIO alnreOpy, ypaBHEHMS THHEHHBIX TeOMETPHISCKAX
00BEKTOB, KPHUBLIX U MOBEPXHOCTEH BTOPOTO MOPSI KA,

OrlK.2.32 3HaeT yHMBepCca/iIbHOCTb MaTeMaTU4YeCKMX METOA0B B NMO3HAHUN OKPY>KatoLLero
Mupa

2. BBIUUCISITH CKaJIPHBIE, BEKTOPHBIE U CMENIAHHBIC IPOU3BEICHUS TJIS j'|eK|_|||/||/|; |'|pa|('|'|/|l_|ec|(|/|e 3aHATNA;
HaXOXKICHUA YITIOB MEK Ty BEKTOpPaMU, omaaei, 06-eMoB, pa6OTBI " MO-MEHTa CamocToaTenbHas pa60-|-a
CHII

MK.19.y2 ymeeT NpUMeEHATb OCHOBHbIe METO/bl MaTeMaTM4YeCcKoro annapara B
MaTemMaTnYeCKNX MOAeNsiX 06bLEKTOB M MPOLLECCOB

3.uccine[oBaTh U pemaTh CHCTeMBl THHEHHBIX anrebpanieckux ypaBHeHUH Nexumu; MpakTUYeCKne 3aHATUS;
Me-togamu Kpamepa, o6pataol MaTpums! u [aycca; CaMocTosTeNbHas pa6oTa

OlK.1.y3 ymMeeT 1UCnosib30BaTb 3/1IEMEHTbI MaTEMATUYECKOWN NOrMKK ANt NOCTPOEHUS
CYXX[EHUI N UX OKa3aTeNbCTB

4.CcOCTaBIISITh YpaBHCHMA T'€OMCTPHICCKHUX 0OBEKTOB; HEKU,VII/I; ﬂpaKqueCKme 3aHATUS;
CamocrosTensHas paboTa

MK.19.y2 ymeeT NPUMEHATb OCHOBHbIe METO/bl MaTeEMaTMYeCcKOro annaparta B
MaTemMaTUYeCKNX MOAeNsiX 06bEKTOB M MPOLIECCOB

S.OpUBOJMTE KPUBBIC U MOBEPXHOCTH BTOPOTO HOPsIKA K KAHOHHIECKOMY BH-AY: | [JleKumu; MNpaKTUYeCKMe 3aHATUS;
CamocTosaTenibHas paboTa




OrlK.2.34 3HaTb YHMBEPCA/IbHOCTb MaTeMaTUYeCKMX METOA0B B NMO3HAHWW OKPY>XKatoLLEr0

Mupa

6‘HOGTEIHOBKY U METOJBI pEIIEeHNS OCHOBHBIX 3aJat, CBA3aHHBIX C IICPEIUCIICHHBIMHA
BBIIIE ITOHATHIMH.

Nekuwnu; TpakTnyeckme 3aHATUS;
CamocTosaTenbHast pabota

MK.19.y2 ymeeT NPUMEHATb OCHOBHbIe METO/bl MaTeMaTMYeCcKoro annaparta B

MaTeMaTNYECKNX MOJENAX 06BLEKTOB U MNnpoL,eccoB

7.cOoCTaBISITh MaTPHILy THHEHHOTO ollepaTopa B JaHHOM Oasuce;

Jlekumu,; MNpakTnyeckme 3aHATUSA

8.HaxoIUTH COOCTBEHHBIE BEKTOPBL JIMHEHHOTO oneparTopa;

Nekuwnu; TpakTnyeckme 3aHATUS;
CamocTosaTenbHast paboTta

OlNMK.1.310 3HaTb aHa/IMTUYECKYH FeOMETPUIO N NINHENHYIO anrebpy

9.HepeB0£[I/ITb PIHC];)OpMaLlI/IIO C SA3BIKa KOHerTHOﬁ 3ajJlavui Ha SI3BIK
MaTEMaTU-YECKUX CUMBOJIOB U CTPOUTEL MaTEMaTHIECKHUEC MO ICTH HpOC’I‘eﬁHII/IX
CHUCTEM H IIPOIECCOB B €CTCCTBO3HAHUN U TEXHUKE,

Nekuwnu; TpakTnyeckune 3aHATUS;
CamocTosTensHas pabota

MK.19.y2 ymeeT NpUMEHATbL OCHOBHbIE METOAbl MaTeMaTU4YeCcKoro annapara B

MaTeMaTUYECKNX MOJENAX 06BLEKTOB U MNpoLLeCCoB

10.B616upaTh METOABI PEHICHUS 3a a4 Ha OCHOBE aHAlli3a IIOCTPOSHHOU
MaTeMaTUIeCKOH MO IeIIH.

Nekumn; MNpakTUYecKme 3aHATUS;
CamocToaTenibHas paboTa

3. CofiepxxaHue 1 CTPYKTypa y4ebHO ANCUNNINHbI

Tabnuua 3.1
CcbINIKN Ha
o AKTUBHbIE
Tembl nekuumn Yachbl pe3ysibTaTbl YyebHasa aesATeNlbHOCTb
hopmbl, Hac.
0byyeHus

CemecTtp: 1

AnpakTnyeckas eguHmua: Boicwas anrebpa

1. 1.1. Matpuubl. Onepaummn Hag,
matpuuamn. Onpegenutens
MaTpuLibl 1 ero CBOCTBA.
O6paTtHas matpuua. Moctpoe-Hue
06paTHOI MaTpuLbl.

1.2. JInHeliHasa He3aBUCMMOCTb
CTPOK 1 CTON6LOB MaTpurLbl. PaHr
maTpuLbl. Hen3MeHHOCTL paHra
NpW 3feMeHTapHbIX
npeobpasoBaHMAX MaTPULLbl. PaHr
CTYMeHYaTon MaTpumLpbl.
BbluncneHve paHra MaTpuupl ¢ 2 12 1,3,6
nomoLLbto anroputMma faycca.
Teopema 0 6a3UCHOM MUHOpE.

1.3. CncTeMbI INHENHBIX
ypaBHeHWA. OCHOBHbIE MOHATUA U
onpeaeneHns. MaTpuyHbIii cnocoo
peLueHus. dopmynbl Kpamepa.
MeTtog Maycca. COBMECTHOCTb
CUCTEMbI JINHEMHbIX
anrebpanyeckmnx ypaBHeHNI
(Teopema KpoHekepa-Kanennnm).




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, Hac.

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




. beknemuwes . B. Kypc aHanIMTUYeCKO reOMeTpUM 1 NIMHENHOI anrebpsbl : y4ebHMK ans By3os / . B.
beknemuwes. - M., 2008. - 307, [1] c.

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 VHhopMaLmoHHO-KOMMYHUKALMOHHbIE TEXHO/IOM U
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 6a MaKcuMasibHbIN bann

Cemectp: 1

THoocomoexra k 3auHAMUAM: 5 10
Jlexyusi: 10 20
Ipaxmuyecxue 3auamusi: 5 10
PI'3: 10 20

KoHTponupytowye MaTepuanbl NpuBoAaTcs B “Beknemuiies [. B. Kypc aHanMTuyecKoli reoMeTpum 1 NMHeliHow anrebpbl : y4ebHUK ans By3os / . B. beknemuLues. -
M., 2008. - 307, [1] c.”

Okzamen: | 20 |

40

B Tabnuue 6.2 npeAcTaBieHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/IsieMbIM TPEGOBaHUSM K
pe3ynbTaTaM OCBOEHMUS AUCLUNNHBI.

MO/eNsiX 0GbEKTOB 1 NPOLIECCOB

Tabnunua 6.2
Kogpl Dopmbl
KOMMNeTeH KOHTpPONA
o PesynbTaTbl 00yyeHUA P
umn 3awmTa
droc Pr3 OK3ameH
OrlMK.1 | 310. 3HaTb aHAIMTUYECKYO FEOMETPUIO W NINHEIHYIO anrebpy +
39. 3HaeT 6a3oBble NONOXKEHMS DYHAAMEHTa/IbHbIX Pa3fe/ioB MaTeMaTUKN B 06bEeME,
Heo6X04MMOM ANA BlafeHNs MaTeMaTnyeckKuM annapaTom Ans 06paboTky MHpopMaLmMm 1 + +
aHa/m3a AaHHbIX B 0611aCTV NPOMECCUOHANLHON AeATENBHOCTH
y3. yMeeT 1CM0/b30BaTh 3/1EMEHTbI MaTeMaTUYeCKOl NOTNKW A1 NOCTPOEHUSA CYXXAEHWNI U NX +
[0Ka3aTeNbCTB
OTlK.2 | 32. 3HaeT yH1BEPCa/IbHOCTb MaTEMATUYECKMX METOLOB B NO3HAHUM OKPYXXAtOLLLEro Mupa + +
34. 3HaTb YHMBEPCA/IbHOCTb MaTeMaTUYECKNX METOLOB B MO3HAHWNN OKPYXXaoLLEro Mmpa +
MK 19 y2. yMeeT MPUMEHSITb OCHOBHbIE METO/Ibl MaTEMATUYECKOTO anmnapaTta B MaTeMaTUYECKMX + +




®OH[, OLEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. UeneBa A. M. OcHoBsI ayireOphl U aHATUTAYECKON reoMeTpuu : [yueOuuk] / A. M. Uenesa, A. I
ITunyc, A.B. Uexonanckux ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2006. - 268, [1] ¢. : n.

2. UeneBa A. M. 'oToBHMCS K KOHTPOJIEHOM paboTe : yueOHOe mocobue / A. M. Henesa, JI. B.
Kosanesckas, U. /1. Yepnsrix ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2010. - 172 ¢. : un.

3. UBnesa A. M. 'oToBUMCSI K KOHTPOJILHOMH padoTe : yueOHOe nmocodue / A. M. Usnesa, JI. B.
Kosanegrckas, U. /1. Uepubix ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2015. - 172 c.. - Pexum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000223023

NHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

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

5.

8. MeTofnuyecKoe 1 NPorpaMMHoe obecrneyeHue

8.1 MeTopaunyeckoe obecreyeHne

1. Byrpos . C. Beicmas matemaruka. [B 3 1.]. T. 1 : [yueOHuk ass By30B 1o
UHXeHepHO-TexHnueckuM crennansHoctsM| / S, C. Byrpos, C. M. Hukonbckwii. - M., 2008. - 284
C. @ WL

2. bexnemumes /[. B. Kypc ananutiueckoi reoMeTpuu U JIMHEHHON anreOpsl | yueOHUK 1Sl By30B
/ . B. bexnemures. - M., 2008. - 307, [1] c.

3. Usnea A. M. Jluneiinas anreOpa. AHaTuTHYeCKas reoMeTpus | yueOHoe mocobue mis 1 kypca
Bcex (pakynpTeToB u Gopm obOyuenus / A. M. Usnesa, I1. U. Ipunyuxkas, U. [ Yepusix ; HoBocuO.
roc. TexH. yH-T. - HoBocubupck, 2009. - 149, [1] ¢. : un., Tabm.

8.2 CneupannsnpoBaHHoe NporpaMMHoe obecrneyeHme
1 Microsoft Windows
2 Microsoft Office

9. MaTepuanbHO-TEXHUYECKOe 06ecrneyeHme

IMpe3eHTaLUMOHHOe 060py0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaLMOHHOE 060pYyaOBaHME MpeseHTaLMOHHOE 060PYA0BaHNE
(MynbTUMeMa-MPOEKTOP, 3KPaH, KOMMbIOTEP (UCMOMb3YeTCA AN1A NpeACcTaBeHUs
419 ynpas/ieHuns) NeKUMOHHOro 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

Tabmuna

DopMmupyeMble
KOMIICTeHIIUH

IToxka3zaTenan
chopMUpPOBAHHOCTH
KOMIIeTeHIM i
(3HaHMS, YMEeHUs,
HaBBbIKH)

Tembl

Iranbl OEeHKH KOMIIeTeHIHii

Meponpusitust
TeKylIero
KOHTPOJISt

(xypcoBoii mpoexT,
PI'3(P) u op.)

IIpomesxyTouHnast
arrectanus (3K3amMeH,
3ayer)

OIIK.1 cnoco6HOCTD
UCIIOJIb30BaTh
OCHOBHEBIC
3aKOHOMEPHOCTH,
JIEHCTBYIOIINE B
npotecce
W3TOTOBIICHUS
POYKIIUH
TpedyeMoro
Ka4ecTBa, 33JAHHOTO
KOJIMYECTBA MPU

39. 3HaeT 0a30BbIE
MTOJIOKEHHUS
(dbyHIaMEHTaTbHBIX
pas3zenos
MaTeMaTHKHU B
o0Beme,
HEOOXOAMMOM IS
BJIaJICHUS
MaTeMaTHYECKUM
anmnapaTom st
00paboTku

1.1. Marpunst. Onepanuu Haj
Matpuriamu. OnpeneuTels
MaTpHIIBI U €r0 CBOKCTBA.
Ooparnas marpura. [Toctpoe-
HHUe oOpaTHOW MaTpunbl. 1.2.
JInHeiHas He3aBUCUMOCTh
CTPOK H CTOJIOI[OB MaTPHIIEI.
Panr matpunel. HensmeHnnoctsb
paHra mpu 3JIeMeHTapHBIX
mpeoOpa3oBaHUSIX MATPHIIEL.
Panr cryneHuatoil MaTpuibl.

PI'3, paznensr 1-2

DK3aMeH, Bonpock 1-
10

HanMEHBIINX nHdopmanuu n Brruncienne panra MaTpHIBI C
3aTparax aHaJu3a JaHHBIX B noMoIneko anropurma ["aycca.
0OIIIECTBEHHOTO o0actu Teopema 0 6a3ucCHOM MHUHODE.
Tpyna npodeccuonansHoi | 1.3. CucTeMbl TMHEWHBIX
JIesITeIbHOCTU ypaBHeHHI. OCHOBHBIEC OHATHS
U onpezeneHus. MaTpuuHbli
croco0 pemmenns. PopMyIbt
Kpamepa. Meton I'aycca.
COBMECTHOCTD CHCTEMBI
JIMHEHHBIX anre0panyecKux
ypaBHEHHH (TeopemMa
Kporekepa-Kanemm).
OIIK.1 310. 3HaTh 4.1. JIunelHbl# oniepaTop. DK3aMeH, BOpockill-
aHAINTHYECKYTO Marpuia JuHeHHOTO 15

TCOMETPHIO U
JIMHENHYIO anredpy

npeoOpaszoBanus. M3mMenenue
MAaTpHULbl JUHEHHOIO
npeoOpa3oBaHUs MIPU 3aMEHE
6a3uca. CoOOCTBEHHBIE UHCIIa U
COOCTBEHHBIE BEKTOPHI
JTUHEWHOTO TpeoOpa3oBaHHUS.
Martpuna 1MHeNRHOro
npeoOpa3oBaHus B Oasuce 13
COOCTBEHHBIX BEKTOPOB.
OmnepaTop NpocToi CTPYKTYPHI.
VYcnoBust IpOCTOR CTPYKTYpPHI
omneparopa. 4.2 JInHeHHBIN
OIIepaTop B €BKIHJOBOM
MIPOCTPAHCTBE.
CamMocomnpsKeHHBIH orepaTop.
CBoiicTBa COOCTBEHHBIX UHCEN U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSKEHHOT'O OTIepaTopa.
[TpuBenenne MaTpuIb!
CaMOCOIIPSDKEHHOT'0 olepaTopa
K MaroHanbHOMYy Buay. 4.3
KBanparnunsie Gpopmsbl.
Marpuunas 3anuce. Mzmenenue
MaTpUIIBI KBaAPATHIHON POPMEI
TpH 3aMeHe Oasmca.
Knaccugukarms kBagpaTHIHBIX
dhopwm. [TpuBenenune
KBaIpaTUIHON (POPMBI K




KaHOHMYECKOMY BHTY.
Kpurepwmii CunbBecTpa. 3akoH
uneprun. [Tpasmio Jlekapra. 4.4
IIpuBenenuie ypaBHEeHHIT
KPUBBIX U IOBEPXHOCTEHN
BTOPOTO MOPSIKA K
KaHOHMYECKOMY BHJY Ha OCHOBE
TEOPHH KBAJPATHIHBIX (HOPM.

OIIK.1

y3. ymeer
HCTIONb30BaTh
3JIEMEHTHI
MaTeMaTH4eCKOU
JIOTHKH JUTS
MIOCTPOCHHS
CYXKJIEHUH U UX
JI0Ka3aTEIbCTB

3.1. Ilonsarre 00 ypaBHEHHAX
JIMHUH ¥ TOBepXHOCTeH. Anre6-
panuecKkue JMHUU U
nosepxHoctu. [11nockocTs B mpo-
crpaHcTBe. BekropHoe, obuiee,
HOpPMAJIbHOE YPaBHEHUS
IIOCKOCTHU. B3anMHoe
pacrmonoxeHue miockocreit. 3.2.
[IpsimMas B IUIOCKOCTH U B
npoctpaHcTse. BekTopHoe
YpaBHEHHE, TapaMeTPHUYECKUE U
KaHOHHWYECKHE ypaBHEHUS
npsiMbIX. B3anMHoe
pacroJioKeHHe NPSMBIX,
NPSMBIX U IIJIOCKOCTEN.
Paccrosnue ot TOUkH 10
NIPSIMOM Ha IUIOCKOCTH U 10
IJIOCKOCTH B IPOCTPAHCTBE. 3.3.
Kpussle BTOpOro nopsaka.
Kanonndeckue ypaBHEHUS U
OCHOBHBIE CBOMCTBA. Y PaBHEHUs
KpUBBIX 2-TO HOpPsIIKa B
MOJIAPHBIX KoopAuHaTax. 3.1.
[Tonarue 06 ypaBHEHHAX JTUHUN
U TTIOBepXHOCTeH. Anre6-
panyecKue JMHAU ’
nosepxHoctu. Iliockocts B mpo-
cTpaHcTBe. BekropHoe, ob1ee,
HOpPMAJIbHOE YPaBHEHUS
miockocTu. BzanMHuoe
pacnoJyiokeHue miockoctei. 3.2.
[Ipsimas B IIOCKOCTH U B
mpocTpaHcTBe. BekTopHoe
yYpaBHEHHE, MapaMeTpUIECKHE U
KaHOHUYECKHE YPaBHEHHS
npsiMbIX. BzaumHoe
pacToiokeHHe IPSMBIX,
NPSIMBIX U MIJIOCKOCTEH.
Paccrosnue ot ToOuku 10
NPSIMOM Ha TIJIOCKOCTH U JI0
IUIOCKOCTH B NMPOCTpaHCTBE. 3.3.
Kpussle BTOpOro nopsaka.
Kanonndeckue ypaBHeHUS U
OCHOBHBIE CBOMCTBA. Y PaBHEHUs
KpUBBIX 2-TO HOpsIIKa B
MOJISIPHBIX KOOpAWHATaX. 3.4.
[ToBepxHOCTH BTOPOTO MOPSIKA.
Kanonuueckue ypaBHeHUS U
OCHOBHBIE CBOMCTBA. MeTos
ceueHui. IToBepxHoctu
BpameHus. Llumuanpuyaeckue
no-sepxHocTt. Konyc.

Ok3ameH, Bonpock! 16-
20

OIIK.2 ctocoGHOCTH
peliaTh CTaHIAPTHBIC
3ama4u
npoQeCCUOHATBHOM
JIESITEIbHOCTH Ha
OCHOBE
MHPOPMAITMOHHON 1
o6ubmuorpaduueckoit

32. 3HaET
YHHUBEPCATbHOCTh
MaTeMaTHYECKUX
METOOB B II03HAHUU
OKpPY’KaIOIIETro MUpa

2.1. Bekropsl. JIuneiinpie
OIEpaliy HaJl BEKTOPAMH U MX
cBoiictBa. [lonsTre nuHeitHOrO
npoctpaHcTBa. Jluneiinas
3aBHCUMOCTb W JIMHCIHAS
HE3aBUCUMOCTh BEKTOpOB. bazuc
U Pa3MEPHOCTh JIMHEHHOTO
nipoctpancTBa. CHCTEMBI

PI'3, pa3aensr 3-7

DK3aMeH, BOpoch 21-
30




KYJIBTYPBI C
NPUMEHEHHUEM
WHPOPMAITMOHHO-
KOMMYHHUKAIMOHHBIX
TEXHOJIOTHI U ¢
Y4ETOM OCHOBHBIX
TpeOOBaHUit
nH(OpMaLMOHHOH
0e30macHOCTH

xoopauHat. Koopaunatel
BekTopa. JInnelHble onepanuu
HaJl BEKTOpaMH1 B KOOPIMHATHOH
dbopme. 2.2. CkansapHoe
MIPOU3BEACHNE BEKTOPOB.
CBoiicTBa CKaISIPHOTO
npousBeieHus. BripaxkeHue
CKaJIIPHOT'O NPOU3BECHUS
yepe3 KOOPIUHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM 0azuce.
JnuHa BekTopa. Yroa Mexay
BEKTOpaMHu. Y CI0BHE
OPTOTOHAILHOCTH BEKTOPOB.
Hampasinsitomne KoCUHYChbI
BekTopa. [Ipoeknus BekTopa,
CBOWCTBa MpoeKIuii. 2.3.
BekropHOE npon3BeieHNE U €TO
cBoiicTBa. BelpakeHue
BEKTOPHOT'O TIPOU3BEICHHS
4yepe3 KOOPAUHATEI BEKTOPOB B
OPTOHOPMHPOBAHHOM 0azuce.
IInomane nmapasnneno-rpaMma u
TPEyroibHUKA. Y CJIOBUE
KOJUIMHEAPHOCTH BEK-TOPOB.
2.1. JIuneliHble oniepaluy HaJ
BEKTOpaMH U UX CBOWCTBa. 2.2.
CkansipHOE, BEKTOPHOE U
CMEIIaHHOE NPONU3BEACHUS
BEKTOpOB.  2.3. PaznoxeHue
BEKTOpa 110 0a3ucy.

OIIK.2

34. 3HATH
YHHUBEPCAIHHOCTh
MaTEMaTHYECKUX
METOIOB B MO3HAHUU
OKPYXKAIOIIero Mupa

1.1. Marpuusl. Onepanuu Hax
Matpunamu. OnpenenuTensb
MaTpHULbI U €r0 CBOMICTBA.
O6patnas matpuna. [Toctpoe-
HHe 00paTHON MaTpuubl. 1.2.
JIuneiiHas HE3aBUCUMOCTh
CTPOK ¥ CTOJIOIIOB MaTPHIIBI.
Panr marpunel. Hensmennoctob
paHra IpH 3JIEMEHTAPHBIX
IIpeoOpa30BaHUAX MaTPHIIBI.
Panr crynenHuatoit MaTpuibl.
Brruncienne panra MaTpHIbI C
MOMOIIIbIO anropuTtma ['aycca.
Teopema o 6a3uCHOM MHHOpE.
1.3. Cucrembl TMHEWHBIX
ypaBHeHHHA. OCHOBHBIEC TOHATHS
U onpezaeneHus. MaTpu4HbIi
crioco6 pemeHust. PopMyITsl
Kpamepa. Meton 'aycca.
CoBMECTHOCTb CUCTEMBI
JIMHEHHBIX anreOpanyeckux
ypaBHEHHH (TeopemMa
Kponekepa-Kanemm).

DK3aMeH, BOIpock 31-
40

TIK.19 crocobHOCTH
Y4acTBOBAaTh B
paboTax 1o
MOJIETTUPOBAHUIO
MPOAYKIHH,
TEXHOJIOTHYECKUX
MPOIIECCOB,
MIPOU3BO/ICTB,
CPEJIICTB U CUCTEM
aBTOMATH3AIUH,
KOHTPOJIS,
JIMarHOCTHKH,
HUCIBITAHUHA U
yIpaBIICHUS
MIPOIIECCaMH,

y2. yMeeT NpUMEHSATh
OCHOBHBIE METOBI
MaTEMaTHYECKOTO
ammapara B
MaTEMaTHYECKUX
MOJEIAX 00BEKTOB U
TIPOIIECCOB

1.1. Martpuiisl ¥ OnpenenuTenu.
1.2. Cuctembl TUHEHHBIX
ypaBHe-HUH. 1.1. MaTpuisl.
Omnepanuy Hal MaTPHUIIAMH.
Onpenenutens MAaTPHUIILI U €TO
cBoiicTBa. OOpaTHas MaTpHIa.
ITocTpoe-uue obpaTHOMH
marpunbl. 1.2. JInneiinas
HE3aBUCHMOCTbB CTPOK H
CTOJIOIOB MaTpHIlBl. PaHr
MaTpulbl. HensmMeHHOCTh paHra
TIPH DJIEMEHTAPHBIX
peoOpa3oBaHUSX MATPHIIEL.
Panr crynen4aToil MaTpuIib.
Brruncnenue paara MaTpHITHI C

PI'3, pa3genst 8-13

Ok3aMmeH, Bonpocs! 41-
48




JKU3HEHHBIM I[UKJIOM
TPOIYKIINH U €€
KaueCTBOM C
HCIIOJTE30BAHUEM
COBPEMEHHBIX
CpencTB
ABTOMATH3HPOBAHHO
ro MPOEKTUPOBAHUS,
o pa3paboTke
QITOPUTMHUYECKOTO U
IPOrPaMMHOTO
obecrieyeHUs
CPEICTB M CHCTEM
ABTOMATH3AIUH 1
yIIpaBJICHHUS
TpOIIeCCaMu

nomMolneko anropurma ["aycca.
Teopema o 6a3ucHOM MUHOpE.
1.3. CucteMbl THHEHHBIX
ypaBHeHHH. OCHOBHBIC MOHITHS
U onpeaeneHus. MaTpuuHbIi
crnoco0 pemreHust. opMyITbI
Kpamepa. Meton 'aycca.
COBMECTHOCTb CUCTEMBI
JIMHEHHBIX anreOpanyeckux
ypaBHEeHUH (Teopema
Kponekepa-Kanenmm). 2.1.
Bexkropsl. JIuHeliHbIe onepanuu
HaJl BEKTOpaMH U UX CBOICTBA.
Ionatne nuHENHHOTO
npocrtpaHcTBa. JInHelHas
3aBHCUMOCTb M JINHEIHAs
HE3aBUCUMOCTh BEKTOPOB. bazuc
U Pa3sMEPHOCTH JIMHEHHOTO
npoctpancTBa. CUCTEMBI
koopauHaT. KoopauHatel
BekTOpa. JInHeliHble onepauuu
HaJ| BEKTOpaMU B KOOPAHHATHO
¢dopme. 2.2. CkanspHoe
MIPOU3BEICHUE BEKTOPOB.
CBolicTBa CKaJISPHOTO
npou3BeneHuUs. Beipaxenue
CKaJISIPHOTO NPOM3BEICHUS
yepe3 KOOPIUHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3zuce.
JnuHa BekTopa. YT0a Mexny
BEKTOpaMHu. Y CJI0BHE
OpPTOTOHAJIFHOCTH BEKTOPOB.
Harmpasisitormye KOCUHYChbI
BekTopa. [Ipoekust BekTopa,
CBOWCTBA MpOEKIHii. 2.3.
BekropHoe npon3BeieHNE U €T0
cBoiicTBa. Brlpakenue
BEKTOPHOTO TIPOU3BEICHUS
Yyepe3 KOOPIMHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3zuce.
[Tnomans nmapamieno-rpaMma u
TpEyrojbHUKA. Y CJIOBUE
KOJUTMHEApPHOCTH BEK-TOPOB.
2.1. JIuneiinpie onepanuu Haj
BEKTOpPaMHM U UX cBoiicTBa. 2.2.
CkamsipHO€, BEKTOPHOE U
CMEIIaHHOE ITPOU3BEACHUS
BeKTOpoB.  2.3. PaznoxeHue
BekTopa 1o Oazucy. 3.1.
[NonsiTre 06 ypaBHEHUSX JIMHUN
U moBepxHocTel. Anreo-
panuecKkue IMHUU U
noBepxHocTH. I1nockocTs B npo-
cTpaHcTBe. BekropHoe, ob1ee,
HOpMAaJIbHOE YPaBHEHUS
IJI0CKOCTU. B3anMHoe
pacmoJyioKeHue TIOCKOCTe. 3.2.
IIpsimMas B IUIOCKOCTH U B
npocTpaHcTBe. BexkTopHoe
ypaBHEHME, MapaMeTpUIECKUe U
KaHOHHUYECKHE ypaBHEHUS
npsiMbIX. Bzaumuoe
pAacIoioKeHHe NPsSMBIX,
TIPSIMBIX U TTIOCKOCTEH.
Paccrosnue ot Touku 10
TPSIMOM Ha TJIOCKOCTH U JI0
IJIOCKOCTH B TIPOCTPAHCTBE. 3.3.
Kpussie BTOporo nopsiaxa.




KaHoHn4eckne ypaBHEHUS U
OCHOBHBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO TIOPSIKA B
MOJIIPHBIX KoopauHaTax. 3.1.
[onsarne 06 ypaBHEHHUSAX JTHHUN
1 TIOBEPXHOCTEH. Anre6-
panvecKue JUHUU 1
nosepxHoctu. [1nockocTs B mpo-
crpaHcTBe. BekropHoe, obuiee,
HOpMAaJIbHOE YPaBHEHUS
IJI0CKOCTU. B3auMHOe
pacrnosoxxeHue miockocreil. 3.2.
[IpsimMas B IUIOCKOCTH U B
npoctpaHcTse. BekTopHoe
yYpaBHEHHE, TApaMETPUICCKUE U
KaHOHHYECKHE YPaBHECHUS
npsiMbIX. B3anMHoe
PpAacIIoI0KeHHE TPSIMBIX,
NPSMBIX U IIJIOCKOCTEN.
Paccrosnue ot TOUkH 10
NIPSIMOM Ha IUIOCKOCTH U 10
IJIOCKOCTH B IPOCTPAHCTRBeE. 3.3.
Kpussie BTOpOro nopsaka.
KaHoHM4eckne ypaBHEHUS U
OCHOBHbIE CBOMCTBA. Y paBHEHUS
KPHBBIX 2-TO TOPS/IKA B
MOJIAPHBIX KOOpAUHATax. 3.4.
IToBepxHOCTH BTOPOTO MOPSIIKA.
KaHoHn4eckne ypaBHEHUS U
OCHOBHBIE CBOMCTBa. MeTos,
ceueHuid. IToBepxHocTu
BpauieHus. L{ununapuueckue
no-sepxHoctu. Konyc. 4.1.
JIuneiinsiii oneparop. MaTtpuna
JUHEHHOTO PeoOpPa30BaHUS.
V3meHeHne MaTpuIIbl
JIMHEIHOTO TpeoOpa3oBaHus
Ipu 3aMeHe Oasuca.
CoOcTBeHHBIE YnCIa U
COOCTBEHHBIE BEKTOPBI
JIMHEIHOTO TpeoOpa3oBaHusl.
Marpuna TMHEHHOTO
npeoOpa3oBaHus B 6a3uce U3
COOCTBEHHBIX BEKTOPOB.
Omnepatop mpocToil CTPYKTYPHI.
Yca0Bus IPOCTO CTPYKTYPBI
oneparopa. 4.2 JIuHeHHsIH
OIepaTop B €BKJINA0BOM
MIPOCTPAHCTBE.
CamoconpsKeHHBII onepaTop.
ColicTBa COOCTBEHHBIX YNCET U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSDKEHHOTO OTiepaTopa.
IIpuBenenue MaTpuLbL
CaMOCOIIPSDKEHHOTO OTIeparopa
K TMaroHaJbHOMY BHIy. 4.3
Ksagpatuansie ¢GopMBL.
Marpuunas 3anuce. MIsmeHnenue
MaTpHIBI KBAAPaTHIHOH (HOPMBI
IIpu 3aMeHe 6asuca.
Knaccudukanms kBagpaTHIHBIX
¢dopm. IIpuBenenue
KBaZpaTU4IHON GopMBbI K
KaHOHHYECKOMY BHIY.
Kpurepwmii CunbBecTpa. 3akoH
uneprun. [Tpasmio Jlekapra. 4.4
IIpuBenennie ypaBHEeHHIT
KPHBBIX U TOBEPXHOCTEH




BTOPOT'O MOPSIKA K
KaHOHWYECKOMY BHIY Ha OCHOBE
TEOPUH KBAJIPATUIHBIX (QOPM.

2. MeToauKka olleHKH 3TaloB (l)OpMI/IPOBaHI/IH KOMIIeTEHIINI B PaMKax IUCHUIIJIHHDBI.

[TpomexxyTouHas arTecTanus Mo JMCHMIIJIMHE TPOoBoaUTCS B 1 cemecTpe - B (hopMe 3K3aMeHa, KOTOPbIi
HampaBlieH Ha oleHKY copmupoBanHoctu kommereHuii OIIK.1, OIIK.2, ITK.19.

Kpome Toro, chopMupoBaHHOCTh KOMIETEHIUI MTPOBEPSETCS MPH MPOBEICHUN MEPOIPHITUN TEKYILEro
KOHTPOJISl, yKa3aHHbIX B TaOnuue pasjena 1.

B 1 cemectpe 00s3aTenbHBIM 3TAallOM TEKYLIEH aTTECTallMM SBISETCA pacdeTHO-rpadUuecKoe 3a/laHue
(padota) (PI'3(P)). TpeboBanus x Beinoaaenuto PI'3(P), cocraB u mpaBuiia onieHKH COPMYINPOBAHBI B
nacrniopte PI'3(P).

OO61re npaBuiia BHICTaBICHHSI OLIEHKU 110 JUCLUILIMHE ONPEAestoTcs 0alIbHO-PEUTHHIOBOM CUCTEMOH,
IPUBEJECHHON B paboueil mporpaMme yueOHOH TUCLUIUIMHBI.

Ha ocHoBanuu npuBENEHHBIX Jajiee KPUTEPUEB MOXKHO CJlieJaTh OOIIMK BBIBOJ O C(OPMUPOBAHHOCTH
komnerenuuit OIIK.1, OIIK.2, ITK.19, 3a koTOpbIe OTBEUAET AUCIUIUIMHA, HA PA3HBIX YPOBHSIX.

O0uas xapakTepucTUKA YPOBHEH 0CBOEHHSI KOMIIETEHIHIA.

Hu:ke moporoBoro. YpoBeHb BBITIOJHEHHS PadOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHWIA,
TEOPETHUYECKOE COJIEPKAHUE Kypca OCBOEHO YaCTHUYHO, TPOOENIbI MOTYT HOCUTh CYIIECTBEHHBIH XapakTep,
HEOoOXOMMBbIE MMPAKTUYECKHUE HAaBBIKU PAOOTHI C OCBOEHHBIM MaTepHajoM c(hopMHUpPOBaHbI HE JOCTATOUYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMoil OOy4deHHs Y4eOHBIX 3a/JaHUil HE BBINOJIHEHBI WIIH
BBITTOJIHEHBI C CYIIECTBEHHBIMU OIIMOKAMHU.

IloporoBblii. VYpoBeHb BBHINOIHEHUS pabOT oOTBeyaeT OOJIBLIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHUYECKOE CO/IEPKaHNE Kypca OCBOEHO YaCTUYHO, HO IPOOesbl He HOCAT CYIECTBEHHOI'0 Xapakrepa,
HEOOXOMMbIEe MPAKTUUECKHE HAaBBIKM PabOThl ¢ OCBOEHHBIM MaTe€pUalioM B OCHOBHOM C(OPMHMPOBAHBI,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX MPOrpaMMOil 0OyueHHs y4eOHBIX 3a/JaHUl BBIIOJIHEHO, HEKOTOpHIE
BU/IbI 33/1aHUH BBITIOJIHEHBI C OMIMOKaMHU.

ba3oBbIid. ypOBeHL BBITIOJTHCHU A pa60T OTB€Ya€cT BCCM OCHOBHBIM TpC6OBaHI/ISIM, TCOPCTUUYCCKOC
COACPKAaHUC KypCa OCBOCHO IOJIHOCTBIO, 0e3 HpOGGJ’IOB, HCKOTOPLIC NPAKTUYCCKHUEC HABBIKU pa6OTLI C
OCBOCHHBIM MAarcpuaiomMm C(I)OpMI/IpOBaHBI HEAOCTATOYHO, BCC MPCAYCMOTPCHHBIC HpOPpaMMOﬁ O6yLICHI/I$I
y‘-IC6HBIC 3aJaHus BBIIIOJHCHBI, KQYC€CTBO BBIIIOJHCHHUA HMU OJHOT'O M3 HUX HC OIICHCHO MHWHHMAJbHBIM
quCJIOM 68.J'IJ'IOB, HCKOTOPBIC U3 BLIITOJIHCHHBIX 3a,[[aHHﬁ, BO3MOJXXHO, COACPKAT OIIIMOKH.

IIpoaBuHYTHINA. YPOBEHb BHIIOIHEHHUS padOT OTBEYAET BCEM TPEOOBAHUSAM, TEOPETHUECKOE COMIEPIKaHUE
Kypca OCBOEHO MOJHOCTBIO, 6€3 MpoOesoB, HE0OX0AMMbIEe PAKTUYECKUE HaBBIKU PabOThI ¢ OCBOEHHBIM
MaTtepuajoM c(hopMUpPOBaHBI, BCE NPEAYCMOTPEHHBIE IpOrpaMMoN o0OyueHHs YydeOHble 3aJaHus
BBINOJIHEHBI, KAUECTBO MX BBIIOJHEHHSI OLIEHEHO YHUCIIOM OaljioB, OJU3KUM K MaKCUMAaJIbHOMY.



,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 pacuerHo-rpaduueckoro 3amanusi (paboThl) MO JAMCHUILIMHE CTYICHTBI
JOJKHBI PELIUTH PAJ 337a4 Ha pa3IM4yHble TEMbI BCETO Kypca.

[lpu BBHINOMHEHUM pacueTHO-rpaduyueckoro 3aaanusi (paboThl) CTYIEHTHI JIOJIKHBI

HU3YYUTh BEChb TCOPCTI/I‘IGCKI/Iﬁ MaTepuall Kypca U IPUMCHHUTDL €ro Ipu pClICHUU NPAKTUYCCKUX
3aaad.

OO6s3atenbHble  cTpyKTypHble uactu PI'3. Bcee 3amanus PI3(P) s saBusrorces
00s13aTeIbHBIMU JIJIS1 BHITIOJIHCHHUSI.

OuenuBaembie mo3unmu: OTAETBHO OLIEHUBACTCS KaXK/I0€ 3a/1aHHE.
2. Kputepuu oneHKH

» PaGoTta cuurtaercs He BBINOJHEHHOW, ecnu BbImosHeHO 25 % 3amanuii PI'3 (P), omenka
COCTaBJIsieT 5 OAJIOB.

* PaboTa cunTaeTcs BBITOJIHEHHOW HA MOPOroBOM YpoBHE, eciu BbimosiHeHO 50 % 3amanuii PI'3
(P), onenka cocrasmnsier 10 6amos.

* PaboTa cunTaeTcs BBHIMOJIHEHHONH Ha §a30BOM ypOBHE, €clid BhIONHEHO 75 % 3amanuii PI'3
(P), ouenka cocrasnser 15 6annos.

» PaboTa cunTaercst BBEITIOJHEHHONW HA MPOABUHYTOM ypoBHE, ecii BoimosiHeHo 100 % 3ananwmii
PI'3 (P), onenka cocrapmnsier 20 6aios.

3. HIkaJuaa oueHkn

B o06meit onenke no aucuumuinHe 6asmisl 3a PI'3(P) yunThiBaroTcst B COOTBETCTBUH C MPaBHIIAMU
OaIbHO-PEUTUHTOBOM CHCTEMBI, TPUBEACHHBIMU B paboyeil mporpaMme JUCIUIUINHBI.



4. IlpumepHblii nepedyens 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,



