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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGeH mpuMeHSTh €CTeCTBEHHOHAYYHBIC U OOIIEUHKEHEPHBIC 3HAHUS, METOIbI
MaTEeMAaTHYECKOTO aHAIIN3a U MOJICTTHPOBAHUS B TPOPECCHOHATBHON ACSITETLHOCTH
N/I-5 ITpuMensieT MaTeMaTUYECKUI anmnapaT YUCICHHBIX METOJIOB

2. OIIK-4 Cnoco0eH MOHNMAaTh MPUHIIMIIEI pa00ThI COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA
U MCII0JIb30BaTh UX VI PELICHUs 3a1a4 Npo(hecCHOHAIBHON JesTeIbHOCTH
NJI-1 Vcionb3yeT COBPEMEHHBIE SI3BIKM M CUCTEMBI ITPOrPaMMUPOBAHUS ISl pELICHUS
npodecCHOHATIBHBIX 3a1a4
NJ1-2 IIpumeHsieT coBpeMEHHbIE MaTEMaTUYECKUE TAKEThI [ MOACITUPOBAHUS U
MCCJIEOBAHMSI TUHAMUKN CUCTEM, YIIPABISEMOTrO IBUKEHUS MEXaTPOHHBIX U
POOOTOTEXHUUECKUX YCTPONCTB

3. IIK-1 CnocoGeH y4acTBOBATh B IPOEKTUPOBAHUH U KOHCTPYHMPOBAHUHU SKCIIEPUMEHTAIBHBIX
MaKETOB MEXAaTPOHHBIX U pOOOTOTEXHUUECKUX CUCTEM, N3NNI JETCKON U 00pa3oBaTeIbHOM
POOOTOTEXHUKHU
NJI-1 CriocoOeH BBIMOIHAT pa3paboTKy CXeMOTEXHUYECKUX PEIICHUH U TIPOBEICHHS
pacyeToB ONBITHBIX 00PA3LOB MEXATPOHHBIX U POOOTOTEXHUYECKUX YCTPOHCTB, N3N
JETCKOM 1 00pa30oBaTeNIbHON pOOOTOTEXHUKH C IPUMEHEHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH

1 BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. Pemenuie psiMoii 3a/1a4uu 0 MOJOXKEHUSX B mapamerpax JleHaBura-XapreHoepra
(KontponpHas pabota)
2. YucneHHoe pelieHre HeMUHENHBIX ypaBHeHui (KoHTponbHas paboTa)
3. LU-pasnoxxeHune ¢ 9aCTUIHBIM BRIOOPOM Benytiero anemenTta (KortponsHas padora)

®Popma peanuszanuu: IIposepka 3ananus
1. [Tpumenenne MHK 1 annpokcumanyu Tabau4HON 3aBUCUMOCTU. TpUroHoMeTprudecKuit
6a3uc. CpaBHUTENBHBIN aHAJIN3 PEIICHUs B pa3InyHbIX Oa3zucax (Pemenue 3amayq)
2. Pemenne oOpaTHOM 3a/1a4M O CKOPOCTSAX U30BITOYHOTO MaHuMysATopa (Pemenne 3aqaq)

Dopma peanuzanuu: CmemanHas Gopma
1. 3ammTa maboparopusix padoT. biok "Uccnenosanue norpemnocreit pemenns CJIAY"
(JIaGopaTopHnas pabota)
2. 3ammuTa adopatopHsix padoT. biok "KunemaTtnka MaHUTYJISIIMOHHBIX pOOOTORB"
(JIaGopaTopHnast pabota)
3. 3amuTa mabopatopHbsix padboT. biok "MarpuuHo-onepaTtopHble METOAbl B KHHEMATUKE
TBEporo Tena" (JJaboparopHas pabora)
4. 3amura mabopatopHbix padboT. biok "Meroner LU- n QR-paznoxenunit” (JJabopaTopHast
paborta)




5. 3ammTa nmabopaTopHbIX padoT. biok "Ilpubmmkenne GyHKIMI 1 MaTeMaTHYEeCKast

o0pabotka nanubix" (JlabopaTopHas pabora)

6. 3ammra nmabopatopHbIx padoT. biiok "Pemenue CJIAY MeTogamu MaTpHUYHBIX

paznoxenuit" (JlaboparopHas pabora)

7. 3ammTa nmabopaTopHbIx padoT. biiok "Pemenue CJIAY obmero Buaa. Pemenne ooparHon
3aJa4u O CKOpPOCTAX n30pITouHOr0 Manumyssitopa" (Jlabopatopuas padora)
8. 3amuta nabopaTopHbIX padot. biiok "UucneHHoe penieHrne HelTMHEHHbBIX ypaBHEHUR"

(JTaboparopuas paboTta)

BPC pucuuniavHbl

6 cemecTp
Beca KOHTpOJIbHBIX MEPONIPUATHIL, %o
S — Nunexe KM- | KM- | KM- | KM- | KM-
AST et KM: 1 | 2 | 3| 45
Cpok KM: 4 9 11 12 13
BBenenre B BRIYMCIUTENBHYIO JIMHEHHYIO alre0py
HccnenoBanue MOTpeIHOCTEH pEIIeHUs CUCTEM JTUHEHHBIX
anreOpanyecKuX ypaBHEHUH MPU HATMYUH MTOTPEITHOCTEN +
MCXOJIHBIX JTAHHBIX
Pewmenue CJIAY merogamu MaTpUUHBIX Pa3JI0KEHUN +
[Tpubnmxenne yHKIMI 1 MaTeMaTHUeCcKast 00paboTKa
JTAHHBIX
MeTo1 HaUMEHBIINUX KBAJPAaTOB + +
BBenenue B HHTEPHOJISIIUIO + +
MaTtpuyHo-0onepaTOpHbIe METO/Ibl B KHHEMAaTUKE TBEPIOTO
Tena
MatpryHo-onepaTopHbIe METObI B KHHEMATUKE TBEPIOTO +
Tena
Bec KM: | 18 27 15 20 20
7 cemecTp
Beca KOHTpOJIBHBIX MepONIpUsATHIL, %
S — HNunekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
AeT et KM: | 1 | 2 |3 | 4|5 |6 | 7|8
Cpox KM: 4 6 7 8 11 12 14 15

MareMaTudeckue MOJCIN KMHCMATHUKH
MaHUITYJIAITUOHHBIX pO6OTOB

Kunemarrnka MaHUITYJISIIUOHHBIX
poboToB B mapameTpax JleHaBuTa- + +
XapreHbepra

Kunemaruka MaHUITYJIAIOHHBIX
p06OTOBI 3aa4u O CKOPOCTIX

OCHOBHBIEC MAaTPUIHBIC PA3IIOKCHUS
LU-pa3nokeHue ¢ 4aCTUIHBIM
BEIOOpOM BeayIiero snemMenTa u QR-
pa3ioxKeHue




Meron LU-pa3noxeHusi ¢ 4aCTUYHBIM
BBEIOOPOM BEAYIIETO dJIEMEHTA

QR-paznoxxenue

Pemienus CJIAY oOmiero Buaa.
Pemenue oOpaTHoii 3a1aun
KUHEMATHKH H30BITOYHOTO
MaHUTYJISTOpA

Pemienus CJIAY oOuiero Buga

UucneHHoe pemeHne o0paTHOM 3a1auu
0 CKOPOCTSAX U30BITOUHOTO
MaHUIIYJIITOpa

YucneHHble METOIBI PEILIEHUS
HEJIMHEHHBIX YPABHEHUN U CUCTEM
HEJIMHENHBIX YpPaBHEHUI

YucneHHbie METOBI PEIICHUS
HEJIMHEHUHBIX YPABHEHUHN U CUCTEM
HEJIMHENHBIX YPaBHEHUN

YucneHHoe pelieHue o0paTHoil 3a1auu
Y TIOJIOKEHUSX

Bec KM:

15

10

15

10

15

10

10

15

$O61mast yacte/J{71st IPOMEKYTOUHOMN arTecTanund

BPC kypcoBoii padoTbsi/mpoekTa

7 cemecTp

Pasgen nucHuuinHe!

Beca KOHTpOIBHBIX MeponpusThii, %o

Nunexc

KM:

KM-
1

KM-
2

KM-
3

KM-
4

KM-
5

Cpox KM:

4

6

9

13

15

Onucanve KHHEMaTUKU MaHHUITYJIATOPA B ITapaMEeTpax

JlenaButa-XaprtenOepra

+

+

Pemenue npsimoit 3a1a4u 0 1MosIokeHUsIX. AHaiIu3 padboueit

oOactu

YpaBHEeHHS] KHHEMATHKU MAHUITYJIATOPA B CKOPOCTSIX.
MogenupoBaHue TPACKTOPHOTO JIBHXKECHUSI

Pemenne oOpaTHOM 3a/1a4M O MOJTOKEHUSIX MAHUITYJISITOPA.
MopenrpoBaHuEe TPAEKTOPHOTO JBUKEHUS

Bec KM:

15

25

20

25

15




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUIINHE
OIIK-1 NJ1-50mk-1 [Ipumensier | 3HaTh: LU-pa3noxkeHne ¢ 4aCTUYHBIM BHIOOPOM BEIYILIETO 3JIEMEHTA
MaTeMaTUYeCKU  ammapar | METOJIbl PEIICHUs CUCTEM (KontpomnbsHas padota)

YUCJIICHHBIX METOO0B

JUHENHBIX aNredpanyecKux
YPaBHEHUN ¢ MaTpulaMu
IIPOU3BOJIBHOTO BUA
METO/Ibl aHAIN3a
IIOIPEIIHOCTEN peleHus
YPaBHEHHUI IIPU HAJIUYUU
MOrPEMTHOCTEN NCXOAHBIX
JAHHBIX

METO/Ibl IPUMEHEHUS
OCHOBHBIX MaTpUYHBIX
pa3JIoKEeHUH B 3a7a4ax
JUHEWHOU anreOpbl
METO/]IbI TPUOTNKEHUS
byHKIIUH

METO/BbI PEIICHUS] CUCTEM
HEJIMHENHBIX YpaBHEHUN
METO/bI PEIICHUS] CUCTEM
JMHEWHBIX anredpandyecKkux
YpaBHEHUI

YMers:

MIPUMEHSTH aJITOPUTMBbI
annpoKcuManuu QyHKIMA 1
TaOJIMYHBIX 3aBUCUMOCTEN

UucnenHoe penieHne HeMHEeHHbIX ypaBHeHui (KontponbHas pabora)
3amuTa naboparopubsix padbot. biok "MccnenoBanue norpemHocten
pemrenus CJIAY" (JJabopaTopHas pabora)

3amuTa naboparopusix padboT. biok "[Ipubnmkxenue GyHkumii u
MaTemaTuueckas oopadborka nanuex" (JlabopatopHas pabora)

3amuTa naboparopubsix pabot. biiok "Pemenue CJIAY meronamu
MaTpUYHBIX pazioxkenuit" (Jlaboparopnas padota)

3amura 1aboparopHbix padot. biaok "Metoasl LU- u QR-paznoxenuit”
(JTaGoparopnas padoTta)

3amuTa naboparopHbsix padboT. biok "Pemenue CJIAY obmiero Buaa.
Pemenne o6paTHOI 3a/1a41 0 CKOPOCTSX U30BITOYHOTO MaHUITYJIATOpA"
(JTabopaTopnas pabora)

3ammTa nabopaTtopHbIx padoT. biiok "HucneHHoe pelieHrne HeTuHEeHHbBIX

ypaBHeHuii" (JJabopatopHas paboTa)




IIPUMEHSITh METO/IbI
MaTPUYHBIX PA3JIOKECHUN
JUIs pellieHus 3a1a4
JIMHEWHOH anreOpsl
aHAJIN3UPOBATh
MIOTPEIHOCTH PEIICHHUS
YPaBHEHUH IIPU HAINYUU
MIOTPEIIHOCTEN NCXOHBIX
JTAHHBIX

IIPUMEHSTH AJITOPUTMBI
YHCJIEHHOTO PEIICHUS
HEJIMHEWHBIX ypPaBHEHUN
MPUMEHSTH aJITOPUTMBbI
YHMCJIEHHOT'O PELICHHUS
JIMHEHHBIX YPABHEHUN

OIIK-4 N/1-1lomk-4 Hcnonp3yer | YMmeTs: [Tpumenenne MHK niis anmpokcumanyu TaOJIUYHON 3aBUCHMOCTH.
COBPEMEHHBIE  SI3bIKM U | UCIIOJIb30BATh IIporpaMMHble | Tpuronomerpuueckuit 6asuc. CpaBHUTEIbHBIN aHAIN3 PEILICHUS B
CHUCTEMBI MaKeTh! /ISl YUCIIEHHOTO pa3nuuHbIX O6asucax (Pemenue 3anayu)
IPOrPaMMHUPOBAHHUS JUISL | peleHusl TMHEHHBIX 3amuTa 1abopaTopHbix padot. biok "Pemenne CJIAY meronamu
peLeHus ypaBHEHUI MaTpU4HbIX paznoxeHuil” (JlaboparopHas pabota)
npodeccuoHaNBHBIX 3a7a4 HCII0JIb30BaTh MPOrpaMMHBbIe | 3aiuTa JlabopaTopHbIX padboT. biok "HucienHoe perienrne HelnMMHEHHbIX
TIAKeTh! IS TPUOIMKEHHS ypaBHeHuii" (JJabopatopHas paboTa)
(GyHKIMH, MaTeMaTH4YEeCKON
00pabOTKHU TaHHBIX
HCII0JIb30BaTh IPOrPaMMHBIE
MaKeTh! ISl YUCIIEHHOTO
pEIIEeHHS HETUHEMHBIX
ypaBHEHUU
OIIK-4 NJI-20rk-4 [Tpumensier | 3HaTh: 3amuTa 1abopaTopHbIX padboT. biok "KnHemaTnka MaHUMYISIIMOHHBIX
COBPEMEHHBIE METO/]Ibl YUCIIEHHOTO po6otos" (JlabopaTopHas pabora)
MaTeMaTUYeCKHe  IMaKeThl | PeIICHHs OOpaTHBIX 3a/1a4 3ammTa nadopatopusix padoT. biok "Pemenne CJIAY obmiero Buma.

JJIsA MOACIINPOBAHUA n
HCCICOOBaHUA JWMHaAaMHUKH

KHMHEMAaTUKU
MaHUITYJIATOPOB

Pemenne oOpaTHOIi 3a1a41 0 CKOPOCTAX U30BITOYHOTO MAHUITYIIATOpPA"
(JTaboparopnas padota)




CHCTEM, YOPaBIAEMOTO | YMETh:
JBUKEHHUSI MEXaTPOHHBIX U | MPOBOJUTH KHHEMATHUECKUN
POOOTOTEXHUYECKHUX aHaJN3 ¥ MOJICIIMPOBAHUE
YCTPOIMCTB JIBUKCHUS
MaHHITYJISIHUOHHBIX pOOOTOB
C HCIIO0JIb30BaHUEM
IPOrPaMMHBIX TAKETOB
IK-1 N-1nk1 Cnocob6eH | 3HaTh: Pemenne oOpaTHO# 3a1a4l O CKOPOCTSIX U30BITOYHOTO MAHHITYJISITOPA
BBITOJIHATh pa3palboTKy | alrOpUTMbI UCCIIEIOBAHUS (Pemenue 3anay)
CXEMOTEXHUYECKUX KHHEMAaTUKH Pemenue npsiMoii 3a1a4u 0 ONIOKEHUSAX B mapameTpax JenaBura-
pelIleHNit ¥ MPOBEJCHHS | MPOCTPAHCTBEHHOTO Xapren6epra (KontponsHas pabota)
pacueToB OTIBITHBIX | JBMKEHUS 3amuTa 1abopatopHbIX padboT. biok "MatpuuHo-onepaTopHble METObI B
00pa3l0B MEXaTpPOHHBIX U | aIrOPUTMBI IpEACTaBIeHUs | KMHeMartuke TBEpaoro Tena" (JlaboparopHas pabora)
POOOTOTEXHUYECKUX KHHEMAaTUKH 3amuTa naboparopubsix padboT. biok "KunemaTrka MaHUITYISIIIMOHHBIX
YCTPOMCTB, W3IeNUN | MAaHUTYJSIIUOHHBIX po00TOB | podoToB" (JIabopaTtopHas pabora)
JIETCKOM 1 o0pa3oBaTeNnbHOM | B mapameTpax JlenaBura-
POOOTOTEXHHUKH c | XaprenOepra
[IPUMEHEHUEM YMers:
COBPEMEHHBIX MPUMEHSITh METOJTBI

KOMITBIOTCPHBIX TEXHOJIOTUI

YHCIIEHHOTO PELICHUS
oOpaTHBIX 3a/1a4
KHHEMAaTHKH
MaHUITYJIATOPOB

MPUMEHSTH TUTIOBBIE
AJITOPUTMBI aHAJIN3a
KWHEMAaTHKH
MaHUITYJIAIUOHHBIX pO6OTOB
MPOBOANTH KHHEMATUYECKHHA
AHAJIN3 MaHUITYJIAIUOHHBIX
poOOTOB B mapameTpax
JlenaButa-XaptenOepra




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
6 cemecTp

KM-1. 3amura sadopaTtopubix padot. biok "HcciaeqoBanne norpemHocTeii pemennst
CJIAY"

®opmbl peamuzanun: CMmemanHas Gopma

Tun KoHTPOILHOT0 MeponpusitTusi: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 18

IIpouenypa mnpoBedeHHs] KOHTPOJIBHOr0 MeponmpusiTusi: 3ammra 1a00paTopHON padOTHI
ocyliecTBisieTcss B (popMe OTBETa CTYACHTa Ha BOMPOCHI MPENoaBarTeisl M0 MMOCTAHOBKE 3aJayu,
xonay eé BBITIOJIHCHUSA, aHAJIM3y PC3YyJIbTAaTOB. Utorosas OLICHKA BBICTABJISACTCA IO COBOKYITHOCTHU
OIICHOK 3 3aIllUThl KKJI0U 1a00paTopHOil pabOTHI.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:
OTtBeTuTh Ha BOIIPOCHI, 3a/IaHHBIC ITPCIIOAaBATCIICM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/IbI aHanamn3a 1.YTo Takoe BeKTOpHAast HOpMa?
MOTPEIIHOCTEH pelieHust 2.Kakue BuJbl BEKTOPHBIX HOPM BbI 3HaeTE?
YpaBHEHUN npu HaJIMYUU 3.Yrto Takoe MaTpuyHas Hopma?
MOTPEUIHOCTEN UCXOAHBIX JAaHHBIX 4.Kakue BUJbpl MATPUYHBIX HOPM BbI 3HaeTe?

5.YT0 Takoe 4ncio 00yCIOBICHHOCTH MAaTPHIIBI?

6.Kax uncno 00ycliOBI€HHOCTH XapaKTepU3yeT BIHSHHIE
MOTPEIIHOCTEN NCXOIHBIX TaHHBIX Ha perieHue CJIAY?
7.Kakue pyHKIIMM B MaTeMaTUYECKHUX MaKeTax
MATLAB, Scilab ucnonbs3yrorcs 1 BHIYUCTICHUS
BEKTOPHBIX H MATPUYHBIX HOPM, YUCIIA
00yCIIOBICHHOCTH MaTPHIIBI?

YMers: aHaIU3UPOBATh 1. Haiinute k-Hopmy matpun A, B, A+B, AB. Ilposepste
MOTPENIHOCTH PEIIeHNs YPaBHEHNUN BBITIOJTHEHUE CBOMCTB MaTPUUYHBIX HOPM:
Ipy  HAIWYAH  [OTPEIIHOCTEH -1 2 1
UCXOJHBIX JTAHHBIX A=\ 5 5 —4|,&nbsp;&nbsp;B
-13 0 4
10 -25 4
=(-8 5 12 |,&nbsp; &nbsp; k = 1.
10 —-15 42
2.

Pemmth 00paTHYIO 337124y 0 CKOPOCTSX TIOCKOTO
TPEX3BEHHOTO MAHUITYJISATOPA IS 3aIaHHOM
KOH(HUTypaIMH: M0 U3BECTHHIM KOMITOHEHTAM CKOPOCTH
BBIXOJHOTO 3B€HA Vyy, &Nbsp; Vy,, &nbsp; ws, Haiitn

BEKTOP CKOPOCTEM B COUIEHEHUAX . PemmuTh cucremy

ypaBHEHU KUHEMAaTUku Jq = v, &nbsp; &nbsp; v =
(Vax Vay w32)T, 6e3 morpemHocTeit, a Takxe ¢

MOTPENTHOCTSIMH TIPABBIX YacTel: /q1y = vV +

Av(y), &nbsp; &nbsp; ]qz) = v + Av(,. IIpoBepbTe




BBITIOJTHCHUE TEOPEMBI 00 OIIEHKH MOTPEITHOCTEH
pemenust CJIAY. Onenure yuciio 00ycnoBIEHHOCTH
Matpuilpl CJIAY METO/10M CTaTUCTUYECKUX UCIIBITAHUMN.
[TodyeMy MOTPENTHOCTH pEIICHHS MPUHUMAIOT OOJIbIITHE
3HAYCHHMS MPU HE3HAYUTEILHOM U3MEHEHUH TIPABOM
gacTtu?

Figure 1 Kunematunueckaa cxema maHunynsatopa

Iimna nepsoro 3pena: [ = 1.5m.

a) f; =90°, 6 =87°, d3 =0.5m,

0.9463 0.0022 0.0786
v=[ —1051 |, Avyy={ 0087 |  Avg = 0.0269 .
2. 0.046 —0.0557

b) 1 = 90°, 6 = 180°, ds = 0.5m,

1. —0.0894 —0.0447
v = 1. 5 Al‘(l‘) = 0. . _\nl‘(g) = 0. .
2. —0.0447 0.0894

Figure 2 Mpumep NCXOAHbBIX AaHHbIX

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6binonnenus snanus: OTBETHI MOTHBIE, JOTHYECKH 000CHOBAHHbBIE, HE
cojiepkat ouIMOOK. BBINOIHEHBI U 3aIIMIIEHBI BCe pa0OThI OJI0Ka.

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku binonnenus sHanus: OTBETHI MOJIHbBIE, JIOTHYECKH 000CHOBAaHHEIE,
coJiepKat HeOOJIbIIOe KOJTMYECTBO OIMOOK. BBINOIHEHBI 1 3aIMIIEHbI Bce pabOoThI OJI0Ka.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku vinoanenus 3nanus: OTBEThI HETIOIHbIC, COIEPKAT OIUOKH.
BhImosiHeHb!I U 3aluIIeHbl Bce paboThl 0J10Ka.

Oyenka: 2
Onucanue xapakmepucmuku evinonnenus 3uanus: OTBETH (hparMeHTapHbIe, CoJiepXkKaT rpyobie
ommOku. He Bce maboparopHbie paboTHI 0JI0Ka BBHITTOJTHEHBI WU 3alTUIIICHBI.

10




KM-2. 3ammuTa sadoparopubix padot. biok "Pemenue CJIAY meronamu MaTpu4HbIX
pasjioxeHui"

®opmbl peasuzanun: CMmemanHas Gopma

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 27

IIpouenypa mnpoBedeHHs] KOHTPOJIBHOr0 MeponmpusiTusi: 3ammra 1a00paTopHON pPadOTHI
ocyliecTBisieTcss B (oopMe OTBETa CTYACHTa Ha BOMPOCHI MPENoaBareisl M0 MOCTAHOBKE 3aJayu,
xony eé BBITIOJIHCHUA, aHAJIN3y PC3YJIbTATOB. HUrtorosasa OLICHKA BBICTABJIACTCA IO COBOKYIIHOCTH
OLICHOK 3 3alllUThl KaKJI01 1a00paTopHOil pabOTHI.

KpaTlcoe Cod€cpiKaHUuE 3alaHUA:
OTBeTHTH Ha BOITPOCHI, 3aJaHHBIC ITPEIIOAaBaTCICM.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh:  METOABl  IPUMEHEHUs 1.Kakue ¢pyHkunu B MaTeMaTHUYECKHUX MTaKeTax
OCHOBHBIX MaTPUYHBIX MATLAB, Scilab ucnons3ytorcs miis pemenus CJIAY?
pa3ioXKeHUil B 3a/layax JTUHEHHOU 2.Ut0 Takoe MaTpU4HOE paziokeHue XoJaeKoro?
anreOpbl 3.Ilepeuncnure ocHoBHbIE 3Tanbl pemenus CJIAY

MeTOJI0M XOJELKOrO0.

4.Kakue (pyHKIIMHM B MaTEMaTHYECKUX MAKeTax
MATLAB, Scilab ucnonbs3ytorcs i TOCTPOCHUS
paznoxeHus: X0JIeIKoro?

5.YTo Takoe CHHTYJISPHOE Pa3I0KEHUE MATPHUIIBI?
6.Ilepeuncnure ocHoBHbIE 3Tanbl pemenus CJIAY
MetozioM SVD-pasnoxeHus.

7.Kak BBIYMCINTH HOPMY MAaTPHULBI U €€ YHUCIIO
00yCJIOBJIEHHOCTH, 3Hasi CHHTYJIsIpHbIE yucia?
8.Kakue pyHkImu B MaTeMaTuuecKuX maxkeTax
MATLAB, Scilab ucnonbs3yroTcst Uit HOCTPOSHUS
CUHTYJIIPHOTO Pa3JI0KEHUS U HAXOKJIEHUS CUHTYJISIPHBIX
yucen?

9.Yto takoe LU-paznoxeHue MaTpuibl?
10.ITepeuncaure ocHOoBHBIE ATanbl penieHus CJIAY
MetosioM LU-pa3noxenus.

11.Chopmynupyiite ycnoBue paboTocrnocoOHOCTH
merona LU-pasznoxeHus.

YMers: IIPUMEHSATH METO/bI 1.Pemute CJIAY Ax = b metonom XO0JeKoro:
MaTPUYHBIX  pPa3JIOKEHUH  AJis [ 9 -9 9 =27 —9]
pereHus 3a1a4 JMHENHON | -9 10 -—-11 28 8 |
anreopbl A=19 —11 14 -31 -6\, &nbsp;&nbsp;b
—-27 28 =31 87 27
659 8 -6 27 24
[ 5 o ]
=1 75 |
—203
—47

2.Pemute CJIAY Ax = b merogom LU-paznoxenus 6e3
BBIOOpA BEIIYIIETO JICMEHTA!
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[-6 18 18 -12 -3
|—12 30 54 -28 -10
A=112 -54 12 4 —-12|,&nbsp;&nbsp;b
l 12 42 6 —-34 -15
l 6 —-30 36 30 11

-30
=
=1 128
-110
106
YMmers: HCII0JIb30BaTh (1 2 3 -1
IPOrpaMMHBIE AKETHI ISt 1.Pemure CJIAY Ax =b,A=|6 5 4|,b=]2|B
YUCJIICHHOTO PELICHUS JIMHEHHBIX 7 8 10 0

ypaBHEHUH

MATLAB wm Scilab.

10 1 -2
2. Pemmte CJIAYAx=b,A=|1 24 1|,b=
-2 1 10

[—1
2 | merogom Xoneukoro B MATLAB unu Scilab.

0
3.Iloctpoiite SVD-paznoxkenue Matpuipl A =

_1 6 é _3 4] B MATLAB unu Scilab.
Onucanue MKAaJIbl OIeHNBAHUS:
Ouyenka: 5

Hudienuii nopoe svinonnenus 3adanus 6 npoyermax: 90
Onucanue xapakxmepucmuku 8binoaneHus: s3Hanus: OTBETbI OJHBIE, JJOTMUYECKU 000CHOBAHHBIE, HE
coJiep>kaT oIMOoOK. BEIMOTHEHBI U 3aIMIIEHBI BCe JTa0opaTOpHBIE PabOTHI OII0KA.

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku eeinonnenus 3uanus: OTBEThI MOJIHbIE, JOTHYECKH 000CHOBAaHHBIE,
cojiepkatT HeOOJIbIIOe KOJIMYECTBO OMIMOOK. BEIMOIHEHBI U 3aIIUIIEeHB! BCe TabopaTOpHbIE paboThI

OJI0Ka.

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue XapakmepucmuKu 6blINOJIHEHUA 3HARUA. OTBeTHI HCIIOJIHBIC, COACPIKAT OU_II/I6KI/I.
BrinonHeHs! 1 3aMMIIeHb! Bee TabopaTopHble paboThI OJI0Ka.

Oyenka: 2

Onucanue xapakmepucmuxu goinonnenus 3uanus: OTBeThl (PparMeHTapHbIE, CoepkKaT rpyOble
omOku. He Bce taboparopHbie paboThl 0J10Ka BBINOIHEHB! WK 3aIiuiieHsl. CTyJIeHT mokasan
He3HaHue aroputMoB penieHuss CJIAY nnm HeyMeHMe peaan30BbIBATh 3TU aITOPUTMBI B

MATEMATHYCCKUX ITaKETax.

KM-3. IIpumenenne MHK nns annpokcumanuu Ta0JMYHON 3aBHCHMOCTH.

Tpuronomerpudeckuii 0asuc. CpaBHUTEJIbHbINA AHAJIN3 PELICHUsS B Pa3IHYHBIX 0a3ucax

®opmbl peaausanun: [IpoBepka 3aganus

Tun KoHTpPOILHOrO MeponpusaTHs: Pemenue 3anau
Bec kouTposabHoro meponpusitust B bPC: 15
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IIpoueaypa mnpoBeaeHUs] KOHTPOJBHOIO0 MeponpusATHsi: PacuéTHoe 3aaHue BBINOJHIETCA
CTYJIEHTOM U cIaéTcsl Ha MPOBEpKyY MpenoaaBaTento. [Ipn Heo6XoAUMOCTH NpenoiaBaTenb 3a1aéT
YTOUHSFOIIME BOIIPOCHI 110 PELICHUIO 3aaHUs.

Kparkoe conepxanue 3ajaHus:
PacuérHoe 3aganne COCTOUT U3 ABYX 3a/1a4 110 allMPOKCUMAIINIO TabIMuHbIX JaHHBIM 1o MHK
C MCITI0JIb30BaHUEM PA3JIMUHBIX CUCTEM 0a3uCHbIX QyHKIMHA. Pemenue 3agau Ha HEKOTOPBIX
JTanax MpeaIoaracT UCIoJIb30BaHNE IPUKIIAJAHBIX MAaTEMAaTHYECKUX ITAaKETOB. B KauecTBe
MCXOJHBIX JaHHBIX MOT'YT UCIIOJIb30BaThCS U3MEPEHHUS C JATYUKOB PEATIbHBIX TUHAMUYECKUX
CHUCTEM, IIOJIyUE€HHBIE [TPH SKCIIEPUMEHTAIbHOM nocTpoeHnn AUX.

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMerThb: HCII0JIb30BAaTh 1./lana TabnmuuHas 3aBucuMocthb Yy, = f(Xy), roe f(x) -
OpOrPaMMHBIC  MAKEThI nepuoandeckas QyHKIHS ¢ M3BECTHBIM mepuogoMm T = 21/ w.
TUIst PUOIIKCHUS Ucnone3ys MHK, nmoctpouTs anmpokcumupyromme QyHKIH B
byHKIHH, TPUTOHOMETPHUYECKUX

MaTeMaTU4YeCKOl 0asucax {1, coswx, sinwx} u {1, coswx, sinwx, cos2wx, sin2wx} .
00pabOTKM JAHHBIX Permts 3a1a4y, HCIIOJIB3YsI METO/IbI HOPMAJILHBIX YPABHEHHIA,

CHHTYJISIPHOTO Pa3JI0KEHUs, ICEBA000PATHON MaTPHIIbI, a TAKXKE
CTaHJapTHbIE QYHKIIMH MAaTEMaTHYECKOTO MaKEeTa.

ITocTpouTts rpauky NOTYYEHHBIX AlIIPOKCUMAHTOB.

Haiitu u cpaBHuTh CKO mosty4eHHBIX aIpOKCHMAaHTOB.

k 1 2 3 4 5 G 7 8 9 10
Xy —-2. =175 =15 —125 —1. —=0.75 =05 =025 0. 025 w=m
Y. 2 2 1.5 0 -1 —05 05 1. 15 1.5

k 1 2 3 4 5 6 T 8 9 1
Xy =35 -3, -25 -2. -15 -1. -05 O 0.5 1

Y, —-05 -15 -25 =35 =35 —-25 —15 —-05 —05 -15

0

Figure 3 Mpumepbl NCXOAHBIX AAHHbIX

2./[lana TabnmuHast 3aBucuMocts Y, = f(Xy), e f(x) -
nepuoandeckas GyHKIMS ¢ U3BECTHBIM nepuogoM T = 21/ w.
Hcnons3ys MHK, noctpouts anmpokcumupyromnme GyHKIHHA B
TPUTOHOMETPHUYECKUX

6asucax {1, coswx, sinwx} u {1, coswx, sinwx, cos2wx, sin2wx} ,
crenennoM Gasuce {1, x, x2, ... x} n 6asuce MHOrOUNEHOB
Yeobmesa {Ty, Ty, ... Ty—1}

Omnpenenuts MUHUMaJIbHOE 3HaUeHHE N, IPU KOTOPOM
MOJTMHOMHAJIFHAS AIIITPOKCUMAIINS JaET TaKyIO K€ TOYHOCTb, YTO
U TPUTOHOMETPHYECKASI.

Omnpenenuts N, pu kotopom 3agada MHK B crenennom 6azuce
TepsIeT BBIYUCIUTENbHYIO YCTOHUYHUBOCTD, TPOUILUTIOCTPUPOBATH
3TOT (aKT rpaduKamH.

ITocTpouTts rpauky NOTYUYEHHBIX AlMIPOKCUMAHTOB.

Haiiti 1 cpaBHUTH uncia 00yCIOBISHHOCTH 3ajaul B
NepevMCICHHBIX 0a3ucax.

X, EOX, Y [ EOXe Vi
1. —3.38 113 —1.24 21 15, —284 31 17. _1.36
112 —3.06 12 132 —1.36 2 152 -27 32 172 —168
114 —-2.76 13 134 —1.84 23 154 —-2.42 33 174 —1.82
11.6 —2.16 14 13.6 —2.36 24 156 -—2.12 34 17.6 —2.64
118 —16 15 13.8 —2.48 2% 158 —1.04 35 178 —2.34
12, —004 16 11 —264 2 16, 078 36 18 —26
122 022 17 142 —3.08 27 162 —06 37 182 _3.06
124 —0.14 18 144 —3.14 28 164 —032 38 184 —342
126 —06 19 146 -3, 2 166 —068 30 186 —3.44
128 —0.52 20 148 —324 30 16.8 —0.6 40 18.8 —3.02

€
I
I
B = R

Do w
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Figure 4 Mpumep UCXOAHDBIX AaHHbIX

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapakmepucmuku 6blnoIHe s 3Hanus: Pacu€rel mponsBeneHbl 0e3 OmmooK,
HCIOJIb30BaHbI KOPPEKTHBIE GOPMYIILI, 0OpMIICHHE PAOOTHI CTPYKTYPHUPOBAHO M OTPAKAET
MOCTAHOBKY 3a/1a4H, X0 PEIICHHUS U COACPIKUT BHIBOJIBL.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmukuy 6blnoIHeHUs 3Hanus: Pacu€Tel Mpou3BeIeHbl C HE3HAYUTEIbHBIMU
OIIMOKaMH, HCIIOJIb30BaHbI KOPPEKTHBIC (OPMYITbI, 0opMIIeHHE PabOThI HEAOCTATOUYHO MOIHO
CTPYKTYpPHUPOBAHO.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6bIn0IHe s 3Hanus: Pacd€Tbl MPOU3BEICHBI C TPyOBIMU OLIHMOKAMH,
HCIIOJIb30BaHbI KOPPEKTHBIE POPMYJIIBI, 0POpPMIICHHE PAOOTHI TUIOXO CTPYKTYPUPOBAHO,
OTCYTCTBYIOT BBIBOJIbI.

Oyenka: 2
Onucanue xapakmepucmuku 8blnoaHeHus 3uanus: Pacu€rsl mponsBeeHbl ¢ rpyObIMU OIMOKaMH,
HCIIOJIb30BaHbl HEKOPPEKTHBIE POPMYJIbI, OpOpMIIEHHE PaOOTHI IJIOXO CTPYKTYPUPOBAHO,
OTCYTCTBYIOT BBIBO/IbI; 33/1aHUE CJAHO HE B CPOK HJIM BBIIIOJHEHO HE MOJIHOCTHIO.

KM-4. 3amura a1a6opatopHbix pador. baok "[Ipudaun:kenue GpyHKuuii u
MaTeMaTH4eckas 00padoTka JaHHBIX'

®opmbl peaausanun: CmemnianHas popma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa mnpoBedeHHs] KOHTPOJIBHOIO MepoONpHMATHs: 3amuTa J1a0opaTopHOM pPabOTHI
OCYILECTBIIsIETCS. B (DOpME OTBETA CTyAEHTAa Ha BOIPOCHI MpenojaBareis N0 MOCTAHOBKE 3a]auH,
XOIly €€ BBIIIOJIHEHUS, aHAIM3Y Pe3ylbTaToOB. MITOroBas OL€HKAa BBICTABISAETCS IO COBOKYITHOCTH
OLICHOK 3a 3alllUThl Ka)KJ01 1a00paTopHOil pabOTHI.

Kparkoe conep:kanue 3a1aHus:
OTBETUTH Ha BOMPOCHI, 33 JaHHBIC MTPETIOIaBaATEIIEM.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh:  METOABl  NPUOIMKEHUS 1.OcHOBHas ujes METO/1a HANMEHBIINX KBAJPATOB
byHKIII (MHK).

2.Yto Takoe HOpManbHble ypaBHeHnss MHK?

3.Yro Takoe MaTpula maHa?

4.Kak nonyunts HopMasibHbIe ypaBHeHUss MHK, 3Has
MaTpula IjaHa ¥ MacCUB 3HaUYeHUH QyHKIIMN?
5.I1ouemy s penieHnst HOpMadbHBIX YPAaBHEHUN MOKHO
MIPUMEHSTh METO X0JIELKOTr0?

6.0numure anroput™ pemenus 3agaun MHK mMeronom
MICeB1000PATHON MaTPHIIBI.

7.B 4€M COCTOUT MOCTAaHOBKA 3a]a4l MHTEPIIOIAUN?
8.Kak mocTpouTh HHTEPIOISAIMOHHBI MHOTOYJICH
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Jlarpanxa?

9.Yto Takoe KyOudeckuii criaitn?

10.I1epeuncnrure OCHOBHBIE 3Tallbl PELICHUS 3a/1a41
CIUTAMH-UHTEPIIOISALUU.

11.Kakue pyHKIIMHM B MAaTEMaTHICCKUX TTAKETax
MATLAB, Scilab ucronbs3yroTcst [y peieHus 3a1auu
MHK?

12.Kakue QpyHKIIMU B MAaTEMaTUHYECKHUX TTaKeTax
MATLAB, Scilab ucnionb3yroTcs A pelIeHus 3a1a4

UHTEPHIOISIUU?
YMeTh: TPUMEHSATH  AJITOPUTMBI 1./lana TabnuuHast 3aBUCUMOCTb Y, (X}).
anmpokcuManuu  QyHKIMA U Hcnonwszys MHK, nocrpouts annpoxkcumupyromue
TaOJMYHBIX 3aBUCUMOCTEN (YHKIIUU B CTETIEHHBIX

6asucax {1, &nbsp; X} u {1, &nbsp; X, &nbsp; X?} .

k 1 2 3 } 5 6 7 8 9 10
Xy -4 -3 -2 -1 0 1 2 3 4 5
Yo =99 —-01 —63 —-06 —64 34 01 122 136 15.

E 1 2 3 4 5 6 7 8 9 10
Xy 6 -5 -4 -3 -2 -1 0 1 2 3
Y, 37 39 -27 -4 —-18 -32 -26 -09 —109 -189

Figure 5 Mpumepbl NCX0AHbIX AAHHbIX

Haiitu u cpaBauTh CKO mosty4eHHbBIX aIpOKCHMAaHTOB.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90

Onucanue XapakmepucmuKu 6blINOJIHEHUS 3HARUA. OTBeTHI IIOJIHBIC, JIOTHYCCKH O6OCHOB8.HHBIC, HC

coJiepkaT ouIMOOK. BhINoaHEHB! U 3a1MIleHb] Bee 1abopaTOpHbIe padOTHI OJI0KA.

Oyenka: 4
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 8vinoineHus sHanus: OTBETHl TOTHBIE, JJOTHUYECKU 000CHOBAHHEIE,

coJiepKaT HEOOJIbIIOE KOJIMUYECTBO OMIMOOK. BEINONHEHBI U 3aIIUIIEHB] BCe TaOOpaTOPHBIE paOOTHI

OJIOKA.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu vinoineHus sHanus: OTBEThl HEMOIHBIE, COJIEPKAT OLUTHOKH.
BrinonHeHs! 1 3alMIIeHb! Bee TabopaTopHbIe paboThI OJI0Ka.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi shanus: OTBETHI (hparMeHTapHEIE, COIepKaT rpyobIe
omnOku. He Bce mabopaTopHbie paboThl 0JI0KA BHIMOTHEHB! WX 3alUIIeHbl. CTYIeHT MOKa3al
HE3HaHWE AJITOPUTMOB MPUOIVKCHHS (PYHKIIMIA WITH He3HAHUE METOJIOB PeaTH3aI[iH dTUX
QITOPUTMOB B MAaTEMaTUYECKHX MAKeTaX.

KM-5. 3amura adopaTtopusbix padot. biok "MaTprnuHo-onepaTopHbie METOABI B
KHHeMAaTHKe TBEépAOro teaa'"

®opmbl peanuzanun: Cvemannas Gopma
Tun koHTpoLHOrO MeponpustTus: Jlaboparopnas padora
Bec koHTpOBbHOrO Meponpusitusi B BPC: 20
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IIpouenypa mnpoBedeHHs] KOHTPOJIBHOr0 MeponmpusiTusi: 3ammra 1a00paTopHO pabOTHI
ocyliecTBisieTcss B (popMe OTBETa CTYyAECHTa Ha BOMPOCHI MPENoJiaBaTeisl Mo MOCTaHOBKE 3aauH,
X0y €€ BBITIOJIHEHUS, aHAIM3y pe3yJbTaToB. MTOroBas oleHKa BBICTABISETCS MO COBOKYIMHOCTH
OLICHOK 3 3alllUThl KaKJI01 1a00paTopHOil pabOTHI.

KpaTlcoe CodcpKaHUuE 3alaHUA:

OTBeTHTH Ha BOITPOCHI, 3aJaHHBIC ITPEIIOAaBaTCICM.

KOHTpOJILHLIe BOHPOCLI/SaL[aHI/Iﬂ:

3HaTh: ANTOPUTMBI HCCIEIOBaHUS
KUHEMAaTHUKH TMPOCTPAHCTBEHHOTO
JIBIDKECHUSA

1.Yto Takoe MaTpulla HalpaBJIAOMUX KocuHycoB? Kak
OHA UCIOJIb3YETCs JIJIs ONpeIeTICHUS] KOOPAUHAT TOYKU
TBEPOTO Tena?

2.CBoiicTBa MaTpUIbl HAITPABIISIOMINX KOCUHYCOB.
3.Yto Takoe 0AHOPOAHBIE KOOPAUHATHI TOUKH?

4 Kako# BuJ UMEET MaTpUIla OJTHOPOJHOTO
npeodpa3oBaHus?

5.3anumute GopMyIIbl AJI MATPUILL IOBOPOTOB BOKPYT
KOOPJMHATHBIX OCEH.

6.Kax onpenenuTs MaTpuiry 0IHOPOAHOTO
peoOpa3oBaHus sl BBIXOJAHOTO 3B€HA MaHMITYJISATOPA,
3Hasi MATPHUIIBI JJISI CMEXHBIX 3BEHHEB?

7.YUto TaKkoe yribl phICKaHUs, TAaHTaXa, KpeHa?

8.Kaxk BbIpa3uTh MaTpuily HaMmpaBJSIOMIMX KOCUHYCOB
yepes yIiibl PhICKaHUs, TaHTaxa, KpeHa?

YMeTh: IMIPUMCHATDb THUIIOBBIC
AJITOPUTMBI aHAJIM3a KHHCMATHKU
MaHUITYJIAITUOHHBIX pO6OTOB

1.PemuTs npsiMyto 3agady O IOJOKEHUAX
MaHHUITYJIATOPA, IPUBEAEHHOTO HA CXEME, UCIIOIb3YIO
OCHOBHYIO ()OPMYILYy T€OMETPUHU ABHIKEHHS U METOJL
OZIHOPOJHBIX KOOP/MHAT.

Figure 6 Cxema maHunynaTopa

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6binonHenus snanus: OTBETbI IOJIHbIE, JOTHYECKH 000CHOBAHHbIE, HE
coJiepkaT ouIMOOK. BeIMoaHEHBI U 3aMIIEeHb] BCe 1abopaTOpHbIE padOTHI OJI0KA.

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
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Onucanue xapakmepucmuku evinonenus 3uanus: OTBETHI MOTHBIE, TOTHUYECKH 000CHOBAaHHBIE,
coziepkaT HEOOIBIIIOE KOJTUYECTBO OIMTMOOK. BBITOTHEHBI M 3alUIIEHBI BCe JabopaTOpHbIE pabOThI
OIoKa.

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6binoxeHuss 3uanus: OTBEThI HENOJIHBIE, COJIEPKAT OITUOKH.
BrImoTHEHBI ¥ 3alTUIICHBI Bce Ta00paTopHbIe paboTh OI0Ka.

Ouenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: OTBETH (hparMeHTapHEIE, COePKAT IPyObIe
omun6Oku. He Bce maboparopHbie paObOThI 0JIOKA BBITIOIHEHBI WIIA 3aLUIICHBI.

7 cemecTp

KM-1. Pemienue npsiMoii 3a/1a4u 0 MOJIOKEHUSIX B mapamerpax /lenaBura-
Xaprenbepra

®opmpbl peanauzanuu: [lncemenHas padora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec kouTposbHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBefeHHsi KOHTPOJIbHOIO MeponpusaTusi: Pabora mnpoBoauTcs B 4achkl
AyJUTOPHBIX 3aHATHH (JTAOOpaTOPHBIX padoT) B TEUEHUH JIBYX aKaJIEMHUYECKHX YaCOB.

Kparkoe conep:kanue 3a1aHus:
PabGora cocTout u3 pPEeIICHHUA HpﬂMOﬁ 3ala4Y KWHCMATHUKH IMTPOCTPAaHCTBCHHOI'O MAHUITYJIATOPA.
CucreMbl KOOpIMHAT 3BEHBEB U 000OIIEHHBIE KOOPAUHATHI BBOJSATCS IO aITOPUTMY
HenaBura-Xaprtenoepra.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMmeTs: MIPOBOJUTD 1.Pemute npsiMyto 3a7ady O NOJOKEHUAX MaHUITYJISITOPA
KMHEMaTU4YeCKUI aHaJIN3 METOIOM OJJHOPOAHBIX peoOpa30BaHMil B mapameTpax
MaHUIYJISUOHHBIX ~ POOOTOB B JlenaButa-XaptenOepra.

napamerpax JlenaBuTa- e

XaprenoOepra ‘

2.PemnTe npaAMyto 3a7a4y O MOJOKEHUAX MaHUITYJISITOpA
METOJIOM OJHOPOHBIX MpeoOpa3oBaHuil B mapamMeTpax
JlenaBurta-Xaptenoepra.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
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Huoicnuti nopoz evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapakxmepucmuku 8bINOIHeHUs1 3HaHUA: 3aJaHUe BBIIIOJIHEHO B IOJIHOM 00bEMe

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HaAHUA: 3ajaHre BBIIIOTHEHO B MIOJIHOM 00BEME,
MPUCYTCTBYIOT apprMETUUECKHE OITHOKH

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 710
Onucanue xapakmepucmuku 8blnoaHeHus 3uanus: IIpucyTcTByOT OmMOKHA B TOCTPOCHUN MaTPHIL
peoOpa3oBaHusl KOOPIUHAT U MX KOMIIOHEHT MJIM 33]jaua pelieHa MPaBUIOHO TOIBKO OTHIUM

CII0CO00OM

Ouenka: 2

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. Pemienue COACPIKUT rpy6He OH_II/I6KI/I, pemicHuc
OTCYTCTBYCT WJIA BBIIIOJIHCHO B HCJOCTATOYHOM 00BEME. CTy,Z[CHT MMPpOACMOHCTPHUPOBAI HEC3HAHNC
aJIropuTtMa noCTpoCHuA CUCTEM KOOpAUHAT 1/WIIH HCYMCHHC OIIPCACIIATE IMapaMCTPhbL I[eHaBI/ITa-

Xaprenoepra.

KM-2. 3amura 1adopaTtopubix padot. biok "KunemaTnka MaHUIyJIIIIHOHHBIX

podoToB"

®opmbl peanusanun: Cmenrannas Gopma

Tun KOHTPOABLHOT0 MeponpusiTus: Jlaboparopras padora

Bec koutposabHoro meponpusitust B BPC: 10

IIpouenypa mnpoBedeHHs] KOHTPOJIBHOr0 MepompusiTusi: 3amura 1a00paTopHON pabOTHI
OCYILECTBIISICTCS B (pOpME OTBETa CTYIEHTAa Ha BOIPOCHI MPEIOaBaTeisi 0 MOCTAHOBKE 33JauH,
xonay ee BBITIOJIHCHUSA, aHAJIM3y PE3YJIbTATOB. Hrtorosas OLICHKA BBICTABJIACTCA 110 COBOKYIIHOCTH
OIICHOK 3 3aIllUThI KKJI0U 1a00paTopHOil pabOTHI.

KpaTKOC CoA€cpKaHMuE 3alaHUA:

OtBeTuTh Ha BOIIPOCHI, 3aJaHHBIC ITPETIOAABATCIICM.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTh: aIrOPUTMbI IPEACTABICHUS
KHMHEMAaTUuKHu MaHHUITYJIAIUOHHBIX
poboToB B mapamerpax JleHaBuTa-
XaprenOepra

1.Chopmynupyiite anroput™M NOCTPOCHUSI CUCTEM
KOOpJUHAT 3B€HbEB O aNroputmy Jlenasura-
XapreHnoepra.

2.Kakue napaMeTpbl UCIOIb3YIOTCS IS 3adaHUS
B3alMHOI'0 PACIIOJNIOKEHHS CHCTEM KOOPAUHAT B
npeacTaBieHuu JlenaBurta-Xaprenodepra?

3.3anumunTe BeIpaXXKeHHUE U MaTPUILIBI OTHOPOJIHOTO
npeoOpa3zoBanus B mapameTpax JleHaBurta-XapteHoepra.
4.ChopmynupyiiTe MOCTaHOBKY MPSMON U 0OpaTHOM
3a/1a4 0 CKOPOCTSIX MaHUMYJISTOpA.

5.Yto0 Takoe skoOMaH MaHUIYIATOpa?

6.Kakoii pu3nyeckuii CMBICT UMEIOT CTOJIOIBI sIkoOraHa?
7.3anuimunTe BeIpaXKEHUE 111 KOMIIOHEHT CKOPOCTH 3BE€HA
MaHUNYJISTOpa B MAaTpUIHON (hopMme.

YMers: IIPOBOJUTH
KHHEMATHYECKHUH aHaJIu3 u
MOJICJINPOBAHUE JIBHKCHUS
MaHUITYJSIITAOHHBIX ~ POOOTOB €
HCIIOJIb30BAHUEM  IPOrPAMMHBIX

1.C moMoIIbt0 mporpaMMebl, HCIIOJIb30BAaHHON Ha
nabopaTopHO paboTe, mepecTpoiiTe pabouyro 001acTh
MaHUIyJISATOpa C U3MEHEHHBIMU OTPAHUYCHHUSIMHU HA
VTJIBI TIOBOPOTA 3BCHBER.

2.C mOMOIIBIO MPOTPaMMBbl, HCTIOIH30BAaHHON Ha
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MaKeTOB nabopaTopHOU paboTe, IEPECUNTAUTE IITEMEHTHI
AKOOMaHa MaHUIYIATOPA U1l KOH(PUTypaLuy,
yKa3aHHOM MPEToJIaBaTesIeM.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu 8binoaHeHus sHanus: OTBETHI MOJTHBIE, TOTUIECKH 000CHOBAHHbBIE, HE
cojiepkat omOOK. BBITIOIHEHBI 1 3aIIUIIEHBI BCe IabopaTopHbIe paboTHI OJI0KA.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 6blnoaHeHus sHanus: OTBETHI MOJIHbBIE, JJIOTHYECKH 000CHOBAaHHEIE,
cojiepkat HeOObIIOEe KOJIMYECTBO OMIMOOK. BEIMOMHEHBI U 3aIIUIIEHBI BCe TaO0paTOpHBIE paboTHI
OJ0Ka.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoneHus 3uanus: OTBEThI HENOJIHBIE, COEPKAT OITHOKH.
BhimosiHeHbI ¥ 3amuiineHsl Bee 1adbopaTopHbie paboThl OJ10Ka.

Oyenka: 2
Onucanue xapakxmepucmuxu 8vinoaneHus sHanus: OTBETh (hparMeHTapHbIE, COIepKaT rpyobIe
omnOku. He Bce maboparopHbie pabOThI 0JIOKA BBITIOTHEHBI WX 3alUIIeHbl. CTYICHT TOKa3all
HE3HAHHWE AITOPUTMOB MCCIICOBAHUSI KHHEMAaTUKU MaHUTTYJISITOPOB HITH HEYMEHHUE PEaTn30BbIBATh
9TH aJITOPUTMBI B MATEMAaTUYCCKUX MMAKEeTaX.

KM-3. LU-pa3ioxeHue ¢ 4aCTUHYHBIM BHIGOPOM BeIYIIEr0 3JIeMEeHTa

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBeaeHHsi KOHTPOJIbHOIO MeponpusaTusi: Pabora mnpoBoauTcs B  4achkl
ayIUTOPHBIX 3aHATHH (JJAOOPATOPHBIX padOT) B TEUECHUH JABYX aKaJIEMHUUYECKUX YaCOB.

Kpartkoe cogep:xkanue 3aiaHuA:
Pabora cocrout u3 3agaun Ha pemienne CJIAY merogom LU-pa3nokeHus ¢ 4aCTUYHBIM

BLI60pOM BCAYLICTO 3JICMCHTA.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMeTh: TNPUMEHATH  aITOPUTMBI 1.Pemute CJIAY Ax = b metonom LU-paziioxxenus ¢
YUCJICHHOTO PEIICHUs] JTMHEHHBIX YaCTUYHBIM BHIOOPOM BEJIYIIIETO DJIEMEHTA:
yYpaBHEHUN 18 11 27 -1 2
_ 1 -9 6 33 0 121
A=1_18 —16 —12 —10|"" = |-10f
36 24 12 48 108

2.Pemmute CJIAY Ax = b metomom LU-paziioxeHus ¢

YaCTUYHBIM BEIOOPOM BEJYIIIETO JJIEMEHTA.

-12 -9 17 —41 —86
18 24 42 —78
18 6 —6
36 24 12

A=

—12

Onucanue MKaJbl OLICHUBAHUA:

19




Oyenxa: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuku 6bIN0OJIHeHUs 3HanuA: MaTpuuHOe pa3okKeHne OCTPOeHO 0e3
OIIMOOK, peIIeHNE MPOMEKYTOUHBIX CUCTEM YPAaBHEHHH MTPABUILHOE

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuku 6bln0JIHeHUs 3HanuA: MaTpuaHOoe pa3IoKeHne IOCTPOeHO 0e3
OIKMOOK, pEIICHUE TPOMEKYTOUHBIX CHCTEM YPaBHEHUI HEMOJTHOE

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmukuy 6bInoIHeHUs 3Hanua: MaTpuuHoe pa3IokKeHHe TTOCTPOCHO ¢
OIIMOKaMH, pElIeHUE MPOMEXKYTOYHBIX CHCTEM YPaBHEHUI HEMOTHOE WU OIIMO0YHOE

Oyenka: 2

Onucanue xapaxmepucmuxu 8binoIHeHus 3Hanus: Perenne couepXxut rpyobie oKy, pelieHme
OTCYTCTBYET HJIU BBIIIOJHEHO B HEJOCTATOYHOM 00BEME.

KM-4. 3amuTa ga6oparopubix pador. biaok "Metoabl LU- u QR-pa3znoxennii"

®opmbl peanusanun: Cmenrannas popma

Tun KOHTPOJABLHOT0 MeponpusiTus: JlaboparopHas padora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBedeHHs] KOHTPOJIBHOr0 MeponpusiTusi: 3ammra 1a00paTopHON PabOTHI
OCYILECTBIISICTCS B (pOpME OTBETa CTYIEHTAa Ha BOIPOCHI MPEIOaBaTeisi 0 MOCTAHOBKE 33JauH,
xonay eé BBITIOJIHCHUSA, aHAJIM3y PE3YJIbTATOB. Hrtorosas OLICHKA BBICTABJIACTCA 110 COBOKYIIHOCTH
OLICHOK 3a 3aIUThI KaXJ0H JIA00paTOPHOU PabOTHI.

KpaTKOC CodcpsKaHMeE 3aJaHUsA:

OTBeTuTh Ha BOIIPOCHI, 3aIaHHBIC ITPETIOAABATCIICM.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: METOABl PELICHMS] CHCTEM
JIMHEHHBIX anredpanvecKux
ypaBHEHUHU

1.M3noxxure ocHOBHBIE dTansl pemeHus CJIAY meronom
LU-pa3noxkeHus ¢ 4aCTUYHBIM BEIOOPOM BEAYIIIETO
JJIEMEHTA.

2.Yto Takoe QR-pa3zioxkeHne MaTpuIlb?

3.M3noxure ocHoBHBIE Tansl pemenus CJIAY meronom
QR-paznoxenus (METOJIOM OTPAKEHUH ).

YMeTb: NPUMEHATH  AJITOPUTMBI
YUCJIIEHHOTO PEIICHUs] JIMHEHHBIX
ypaBHEHUU

1 2 3
1.Pemute CIAYAx =b,A=|6 5 4 |,b=
7 8 -9

2
[ 3 ] MeroaoM QR-paznoxenus B makere MATLAB unu
—4

Scilab.
1 2
2.IToctpoitte QR-paznoxenne matpunbl A = |4 3 | B
5 —6

nakere MATLAB wunu Scilab.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
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Onucanue xapakmepucmuku evinoanenus 3uanusa: OTBETHI MOJTHBIE, JOTHUYECKH 000CHOBAHHBIE, HE
coJiepKaT OTMOOK. BBITIOTHEHBI M 3alTUIIICHBI BCE JTaOOpaTOpHBIE pabOThI OJI0Ka.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku 6binoanenus 3uanusa: OTBETHI MOTHBIE, JOTHUYECKH 000CHOBAaHHBIE,
coJiepKat HeOOJBIIOE KOJTMYECTBO ONIMOOK. BBITIOJTHEHBI 1 3alIMIICHBI BCE JIAOOPATOPHBIC paOOTHI
O1oKa.

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku 6binoneHuss 3uanus: OTBEThI HENOJIHBIE, COJIEPKAT OITUOKH.
BrInoTHEHBI ¥ 3alTUIICHBI Bce 1a00paTopHbIe paboTh OI0KA.

Ouenka: 2
Onucanue xapakmepucmuku evinonnenus snanus: OTBETbl (pparMeHTapHbIE, COAEpKaT rpyobIe
omnOku. He Bce taboparopHbie paboThl 070Ka BBINOJIHEHB! W 3alluiieHbl. CTyAeHT IoKa3al
He3HaHue anroputMoB pemieHus CJIAY unn HeyMeHue peaan30BbIBaTh 3TH aITOPUTMBI B
MaTEMaTUYECKUX MaKeTax.

KM-5. Pemienue 00paTHOii 321244 0 CKOPOCTAX U30BITOYHOT0 MAHUITYJIATOPA

®opmbl peaausanun: [Iposepka 3aganus

Tun koHTpoBLHOr0 Meponpusitus: Pemenue 3a1ay

Bec xouTposabHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBeleHMsi KOHTPOJBLHOr0 Meponpusitusa: PacuérHoe 3ajaHue BBIIOIHIETCS
CTYAECHTOM U cIa€Tcs Ha MPOBEPKY IpenojasaTeinto. Ilpn HeoOX0AMMOCTH IpenoiaBaTellb 3a1aéT
YTOUHSIOLIME BOIPOCHI 110 PEIICHHUIO 3a/1aHusl.

KpaTKOC CoA€cpiKaHuE 3alaHUA:
3aI[aHI/Ie HAITPpaBJICHO HA U3YUCHUC PA3JIMYHBIX MCTOAOB YHUCIICHHOI'O PCIICHUA O6p8.THOI>i

3a/1a4¥ O CKOPOCTSIX N30BITOYHOTO MaHUITYJISITOPA.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMmeTs: PUMEHSTD METO/IbI 1./{nst MaHUIYIATOpPA, IPUBEIEHHOTO HA CXEME, PEIIUTh
YHUCJICHHOTO pelIeHUs] O0OpaTHBIX 00paTHYIO 3a7]auy O CKOPOCTSIX.

3a1a4y KMHEMAaTUKH Jlanbl 3HaYeHHs] 000OIIEHHBIX KOOPAUHAT, KOMIIOHEHT
MaHHUIYJISATOPOB CKOPOCTH BBIXOJIHOTO 3BE€HA, JUIMHBI 3BEHBEB.

Pemenue Heobxonumo nposectu MeToamu QR-
paznoxenusi, SVD-paznoxenus, MHK ¢
nemmdupoBanreM. CpaBHUTH TOJIYYCHHBIE PE3YJIHTATHI.

«

o

Figure 7 Cxema maHunynsatopa

2.J1y1s1 MaHUTTYIIATOpA, IIPUBEIEHHOTO HA CXEME, PEITUTh
00paTHyIO0 337a4y O CKOPOCTSIX.
Jlansl 3HaYeHUST 000OIIEHHBIX KOOPAUHAT, KOMITOHEHT
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CKOPOCTH BBIXOJTHOTO 3B€HA, IITMHBI 3BEHHEB.

Pemenue HeoOxoaumo nposecty MeTogamu QR-
paznoxenusi, SVD-paznoxenusi, MHK ¢
nemrpupoBanueM. CpaBHUTH TOJTYYEHHBIC PE3YJIbTATHI.

Figure 8 Cxema maHunynsaTopa

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuku 8blnoIHeHus 3uanus: Pacd€rel mponsBeaeHsl 0e3 ommooxK,
WCIIOJIb30BaHbI KOPPEKTHBIE POPMYIIBI, 0POpPMIICHHE PAOOTHI CTPYKTYPUPOBAHO U OTPAXKACT
MTOCTAHOBKY 33124, X0/ PCIICHUS.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 6bIn0IHeHUs 3Hanus: Pacd€Tbl NpOU3BEAEHBI C HE3HAYUTEIbHBIMU
oIMOKaMu, UCIOIb30BaHbl KOPPEKTHBIE (POpMYIIbI, 0OpopmileHHEe pabOThl HETOCTATOUHO MOJIHO
CTPYKTYpPHUPOBAHO.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6bINOIHeHUsA 3HAHUA: PacdéThl TPON3BEAEHBI C TPYOBIMH OIIHOKaMH,
UCIIOJIb30BaHbl KOPPEKTHBIE (HOpMYIIBI, 0hopMiIeHHE pabOTHI INIOXO CTPYKTYPUPOBAHO.

Oyenka: 2
Onucanue xapakxmepucmuxu 8blnoIHeHUs: 3HaHus: PacdéThl MPOU3BEACHBI C TPYOBIMU OLTUOKAMU,
WCIIOJIb30BaHbl HEKOPPEKTHBIE POPMYITBI, 0OPOpMIICHHE PAOOTHI TUIOXO CTPYKTYPUPOBAHO; 33/ IaHHE
CIAaHO HE B CPOK HIIM BBIMIOJIHEHO HE MOJTHOCTBIO.

KM-6. 3amura nadopatopubix padort. biok "Pemenune CJIAY o6mero Buaa. Pemenue
00paTHOM 321a4M 0 CKOPOCTAX N30bITOYHOI0 MAHHUITYJIsAITOpA"

®opmbl peanusanun: Cmenrannas Gopma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeleHHs] KOHTPOJIBHOIO MepONPHATHSA: 3amuTa J1abopaTopHOW pabOTHI
ocyiecTBisieTcss B (hpopMe OTBETa CTyAECHTAa Ha BOMPOCHI MPENojiaBareisl Mo MOCTAHOBKE 3aJauu,
XOlly €€ BBINIOJIHEHUS, aHAIU3y pe3yabTaToB. MITOroBas OLlEHKa BBICTABIISETCS MO COBOKYITHOCTH
OIICHOK 32 3aIIUTHl KKI0M J1aOb0opaTOpHOU pabOTHI.
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KpaTkoe conep:kanue 3a1aHus:
OTBeTHTH Ha BONIPOCHI, 33aHHBIC ITPETIOJABATEIICM.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: METOJABl PELICHHUS] CHCTEM 1.Yro Takoe ncenopemnienne CJIAY?

JIMHEHBIX anredpandecKux 2.Y10 Takoe HOpMaJIbHOE TICEBIOpENICHNE?
ypaBHEHUI c MaTpuLlaMu 3.Kak HailTu HOpMAJIBLHOE MICEBIOPEIICHHE METOIOM
MIPOU3BOJIBLHOTO BUA MICEeB000pAaTHOM MaTPUILIBI?

4.Kak HallTh HOPMAJILHOE IICEBJOPEIIEHUE METOJOM
SVD-paznoxenns u QR-paznoxxenus?

3HaTh: METO/bI YUCIIEHHOI O 1.Kakoii B UMEIOT ypaBHEHUS! KWUHEMATHUKU CKOPOCTEN
peleHus 00paTHBIX 3az1a4y n30bpITouHOr0 MaHunysTopa? Kak nocrpouts sikobnan
KMHEMATUKH MaHUITYJISTOPOB MJI0CKOTO MaHuMysiTopa? CKOJIBKO pelIeHu MOXKET

UMeTh O0paTHas 3aj1a4a 0 CKOPOCTSX.

2.ChopMynupyiTe alrOpuT™ pelieHuss 00paTHOU 3aauu
0 CKOPOCTSX M30BITOYHOTO MAaHUITYNIATOpa MeTo10M QR-
pa3IoKeHusl.

3.ChopmynupyiiTe anropuT™ pelieHus 00paTHON 3a1aun
0 CKOPOCTSIX M30BITOYHOTO MAaHUITYJIATOPA METOJIOM
SVD-paznoxenus.

4.Kakwue BbIpaXeHUS s ICEBA000PATHON MaTPHUIIBI
Sxo6u N30BITOYHOTO MAaHUNIYJISTOPA BaM U3BECTHBI?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku eoinonnenus 3uanus: OTBEThI NOJHbIE, JOTMYECKH 000CHOBAaHHbBIE, HE
coJiepkaT ouIMO0K. BeImoaHeHs! U 3auIleHbl Bee 1adopaTopHble paboThl 0s10Ka.

Oyenka: 4
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 8vinoineHus sHanus: OTBETHI TOTHBIE, JJIOTHUYECKU 000CHOBAHHEIE,
coJieprKaT HeOOJIBITIOE KOJTMYECTBO OMMOOK. BEITIOTHEHBI U 3aIIHUIIEHBI BCE JIA0OpATOPHBIC PAaOOTHI
OoKa.

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku blnonanenus sHanus: OTBEThl HETOIHBIE, COJIePKAT OIINOKH.
BeinosnHeHs! 1 3amuiiess! Bee JadopaTopHble paboThl O10Ka.

Oyenka: 2
Onucanue xapakmepucmuku goinonnenus 3uanusa: OTBETHl (hparMeHTapHbIe, coJiepxkKaTt rpyoble
omnOku. He Bce nabopaTopHbie paboThl 0J10Ka BHIMOIHEHB! WK 3auuileHbl. CTyIeHT moKa3ai
He3HaHue aroputMoB pemeHust CJIAY obiero Buja uian He3HaHHE AITOPUTMOB PEIICHUS
0o0paTHO# 3a71a4¥ 0 CKOPOCTAX M30BITOYHOTO MAaHUITYJISITOPA.

KM-7. UncnenHoe penieHue HeJIMHEHHbIX YPABHEHUi

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa mnpoBefeHHs KOHTPOJIbHOro MeponpusaTusi: Pabora mnpoBoauTcs B  4ackl
AyIUTOPHBIX 3aHATHH (JJA0OPATOPHBIX padOT) B TCUEHUH JBYX aKaJIEMHUYECKUX YaCOB.

23




KpaTkoe conep:kanue 3a1aHus:

Pabora cocrout 13 3a1a4u Ha YUCIIEHHOE PEIICHNE HEIMHEHHOTO YPaBHEHUSI Pa3IMYHbIMU

crIoco0amu.

KoHTposbHbIe BONPOCHI/3a1aHUA:

YMeTh: MNPUMEHSTh aITOPUTMBI
YK CJIEHHOTO perieHus
HEJIMHEHHBIX YpaBHCHUMN

1.YucnenHo pemuTe ypaBHeHue sinx — (x — 1)% =

—1 meromamu npocToit urepauun, HetoToHa, cekyuux,
lNannes. TouHOCTh HAXOXKICHUSI KOPHEH € = 1075,
2.YucieHHo pemute ypasHenue Vx + 2 — (x — 3)3 =
—4 MmeTonamu pocToil utepanuu, HetoToHa, cekyiumx,
Ueopiméra. ToUHOCTh HAXOXKIEHUS KOPHEH € = 1075,

Onucanue MKAJbI OICHUBaAHUA:

Ouenxa: 5

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu 6blnoJIHeHUs 3Hanus: 3aaada KOPPEKTHO pellieHa BCEMU
MPEAJIOKEHHBIMU METOIAMU

Oyenka: 4

Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu 8bINOIHeHUs 3HaHUA: 3aa4a pelieHa BCeMH MPeJI0KeHHBIMU
METO/IaMH, €CTh OTACJIbHBIC HEOUETHI M TIOTPEIIHOCTH

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu 6blnoinenus 3Hanus: OTCyTCTBYET pelIEeHUe METOI0M ITPOCTOM
UTEepaluu, BCE OCTAIbHBIE METO/IbI PEATM30BaHbl KOPPEKTHO

Oyenka: 2

Onucanue xapakmepucmuKku 6blNOJIHEHUA SHARUA. Pemenne COACPIKUT FPY6BI€ OHII/I6KI/I, PEIICHUEC
OTCYTCTBYCT WJIA BBIIIOJIHCHO B HCJOCTATOYHOM o0BEMeE.

KM-8. 3amura jadopaTtopubix padot. biok "YucjeHHoe pelieHue HeJTHHEeHHbIX

ypaBHeHMii"

®opmbl peanusanun: CMemnianHas popma

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBedeHHs] KOHTPOJIBHOIO MepONPHATHSA: 3amuTa J1abopaTopHOH pabOTHI
OCYILECTBIIsIETCS. B (DOpME OTBETA CTyAEHTAa Ha BOIPOCHI MPENOAaBaTeNsl IO MOCTAHOBKE 3aJauH,
X0Jly €€ BBINOJHEHHUS, aHAIN3Y Pe3yibTaToB. MITOroBas oleHKa BBICTABISETCS MO COBOKYITHOCTH
OILICHOK 3a 3alllUThl KayKJ01 1a00paTopHOil pabOTHI.

KpaTkoe cogep:kanue 3a1aHusi:

OTtBeTHuTh HA BOITPOCHI, 3aJaHHBIC IMTPETIOAaBaATCIICM.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: METOABI PELICHUS CUCTEM
HEJIMHENHBIX YPaBHEHUN

1.YT0 Takoe NMMHENHHAas U CBEPXJIMHENHAS CXOUMOCTh
UTEPALMOHHBIX METOAOB?

2.Kakue KpuTepuy 0OCTaHOBA UTEPALIMI BaM U3BECTHBI?
3.KakoB anroput™ perieHns HeMMHEHHOTo ypaBHEHUS
MEeTOAO0M NpocToi urepannn? Kakoi BuI MMeET ycioBue
IIPEKPALLEHUS] UTEpALil?
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4 Kako#i BUJ UMEIOT pacu€THbIE COOTHOLIECHUS METOA
Herotona? KakoB ero reomerpuueckuii cMbici? Kakoi
BH/JI IMEET YCIIOBUE MPEKPALECHUS UTepauii?
5.Kako# BuJ1 UMEIOT pac4E€THBIE COOTHOLIEHUS METOAA
cekymux? KakoB ero reomerpuueckuii cmpici? Kakoit
BUJI UMEET YCIIOBUE NMPEKPALEHUS UTepaLvii?

6.KakoB xapakTep cXOJUMOCTH METOJIOB MPOCTOM
urepaunu, Herotona, cexymux, ["annes, YeOpiépa?

3aJ1a4M O MMOJIOKEHUIX MeToaoM HeroToHa.

3aJa4u O ITOJOKCHUAX MCTOJ0OM OIITHUMU3AIIMH.

7.VI37105)KUTE aTOPUTM YUCICHHOTO PEIICHHST 00paTHOM

8.M310KuTEe aNropuT™M YMCICHHOTO PEIIeHUs 00paTHON

VYMern: HCIIOJIH30BaTh 1.C nmoMo1ipto mporpaMmbl, UCIOJb30BAHHOMN Ha
IpOTpaMMHBIE MaKeThl ISt 11a6opaTopHOii paboTe, peluTe ypaBHeHUe X° =
YHUCIIEHHOT'O peuenust 8 meromom HrroToHA.

HEJIMHEMHBIX YPaBHCHUI 2.C noMmol1iibio MporpaMmsbl, HCIOJIb30BaHHOMN Ha

11abopaTopHoii paboTe, peluTe ypaBHeHUe X° =

8 MeTOJIOM CEeKYIIHX.

3.C noMoI1p0 MPOrpaMMBbl, UCTIIOJIb30BAaHHOM HA
nabopatopHoit paboTe, peuuTe 0OpaTHYIO 3a/1a4y O
MOJIOKEHUSX MeTOZIoM Hbl0TOHA 171 YKa3aHHON
MIPEII0 IaBaTelIeM JIOKAIMU BBIXOJJHOTO 3BEHA.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90

Onucanue Xapakmepucmuku 6blnoOJIHEHUA SHAHUA. OTBeTHI IIOJIHBIC, JIOTHYCCKH O6OCHOB3.HHBI€, HC

coJiepkaT oUIMOOK. BhIMoaHEHBI U 3aIMIleHb] BCe 1abopaTOpHbIE padOTHI OJI0KA.

Oyenka: 4
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 8vinoineHus sHanus: OTBETHl TOTHBIE, JJIOTHUYECKH 000CHOBAHHEIE,

coJiepKaT HEOOJIbIIOE KOJIMUYECTBO OMIMOOK. BEINOMHEHBI U 3aIIUIIEHB] BCe TaOOpaTOpHBIE pabOTHI

OJIOKA.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku 6vinonnenus sHanus: OTBEThl HETOIHBIE, COJIEPKAT OMNOKH.
BeinosnHeHs! 1 3amuiess! Bee JadopaTopHble paboThl OJ10Ka.

Oyenka: 2
Onucanue xapakmepucmuku goinonnenus 3uanusa: OTBETHl (hparMeHTapHbIe, CoJepXkKaT rpyOble
omn6Oku. He Bce nabopaTopHbie paboThl 0J10Ka BHIMOIHEHB! WK 3auuieHbl. CTyIeHT moka3ai
HE3HAHHE AITOPUTMOB pPEIICHUS] HETMHEHHBIX YPAaBHEHUI WM HE3HAHUE aJlTOPUTMOB YHCICHHOT

(0]

pelieHrs oOpaTHON 3a7jau O MOJIOKEHHUSIX WIM HEYyMEHHE PEATU30BbIBaTh AJITOPUTMbI PELICHUS

HEJIMHEHNHBIX ypaBHCHI/Iﬁ B MAaTCMAaTHYCCKHUX IMaKECTax.
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JI1s1 KypcoBOro npoexkra/padorsl
7 cemecTp
1. Onucanue KII/KP

KprOBaH pa60Ta npeacraBjicHa B BHJC KOMIIJICKCHOM 3aga4d IO KHHEMAaTH4YCCKOMY aHalIn3y,
IJIAHUPOBAHUIO W YHUCICHHOMY MOACIUPOBAHUIO TIIPOTPaMMHOTO JBMIKCHHUSA MAaHUIIYJIATOpPA.
I/ICXOI[HBIG JaHHBIC: CHeHI/I(bI/IKaHI/IH IIPOMBIIIJICHHOI'O pO6OTa'MaHI/IHYJ'I$ITOpa MOACIIH, y1<a3aHH0171
nmpenoaaBaTcjICM.

11. Ilpumeput 3a0anusn u memot padomot

IIpumep 3ananus
1. IlpoBectu napameTpu3anvio KHHEMaTUKH MaHUITYJIATOpA 110 anroputmy JlenaButa-
Xaprenbepra;
2. PeminTh npsAMylo 3a7audy o MOJIOKEHUSIX U TOCTPOUTh pabouyto 00JacTh MaHUITYJISATOPA;
3. Iloctpouts ceuenue paboueit 001acTu, B KOTOPOM BO3MOXKHO IIEPEMELIEHUE BBIXOIHOTO
3BEHA C 33JJaHHOI OpHUeHTalueH;
4. ITocTpouTh MPOrPaMMHYIO TPACKTOPHIO BEIXOHOTO 3BEHA;
5. IlocTpouTh ypaBHEHUSI KHHEMATUKN MaHUITYJISATOPA;
6. IIpoBecTy MOAETMPOBAHNE ABIKEHHSI MAHUITYIJIATOPA TP IIEPEMEIICHUN BBIXOIHOTO 3BEHA
0 33JJaHHOM TPAEKTOPUU C 3aJaHHON OpUEHTALUH ITYTEM YUCICHHOTO PELICHUS
Qg epeHIaIbHbIX YpaBHEHUH KHHEMATHKH.
6. IIpoBecTu MoAEIMpPOBaHHE ABHKEHHSI MAHUITYJIATOPA NIPHU NIEPEMEIICHUHU BBIXOAHOTO 3B€HA
0 33JJAHHOM TPAEKTOPUH C 33JJaHHOH OPUEHTALNH IYTEM YHCICHHOTO PEIIeHHsI 00paTHOM
3aJ]auy O MOJOKEHHUSAX.

TemaTuka KII/KP:

MogenupoBanue arxenus Manumynaropa KUKA KR 6 R900 sixx WP (KR AGILUS)
MonenupoBanue nBrxeHuss Manunysistopa Step SR20 WE

YucnenHoe MoJenupoBaHue ABMKeHUs Manunynsropa Kawasaki MSO0SN
MoenupoBanue IBMKEeHUs Manunyssitopa Panasonic YS-080G3

MonenupoBanue kuHeMatuku Manumyisitopa Gudel RF-4-125/1.8

Uucnennoe MmoaenupoBanue kunematuku Mmanumynsitopa KUKA KR 30 JET

KM-1. Cob6sronenue rpadpuka BpInoJIHeHHs pa3aesa 1
Onucanue MKaJIbl OeHNBAHUSA

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 8bINOJIHEHUS. SHAHUSL:

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
OnucaHnue xapaxmepucmuxu 6blNOJIHEHUsL 3HAHUL:

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 40
Onucanue xapaxmepucmuxu 8bINOJIHEHUS. SHAHUSL:

Oyenka: 2
Onucanue xapaxmepucmuxu evinoneHus snanus: Pabora Haa pa3aenom 1 He Havanach
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KM-2. Beinosinenue pa3aena 1
Onucanne MKaJLI OLleHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe évinonnenus 3aoanus 6 npoyenmax. 100
Onucanue xapakmepucmuku 6blnoaneHus 3uanus: Paszaen BeinonaHeH 6e3 omuoOok. JlomyckaroTes
HE3HAYUTENIbHBIC TIOIPEITHOCTH B O()OPMIICHUH

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu 6blnoIHeHus 3Hanus: Paznen BeimolHeH 6e3 ommboK, HO He
NOJHOCTHIO. JlomyckaroTcest Hemou€Thl B 0(OPMIICHUT

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukuy 6bIN0IHeHUs 3Hanus: Pa3aen BHIIOIHEH He MOJHOCTHIO, 0(hOpMIIEH,
€CTh OIIMOKH WJIM 3HAYUTEIIbHBIC IOTPEIIHOCTH B 0DOPMIICHUN

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanusa: Pabora Haj pa3faenoM He HavaTta, Uid
PE3YNIBTATHI COIEPIKAT IPyObIe ONIMOKH, WU PE3YJIbTaThl HE OOPMIICHBI

KM-3. BoinosiHeHue pasjaesa 2
Onucanue MIKAJbI OLCHUBAHNSA

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 100
Onucanue xapaxmepucmuxu vinoineHus sHanus: I1oTHOCTbIO MPaBUIILHOE BHIMOTHEHHE pa3zena
2. JlonyckaroTcsi HE3HaYUTENbHbIE TOTPEIIHOCTH B 0(OPMIIEHUH

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku 6blnoIHeHus 3Hanus: MoryT ObITh TOMyIEeHbl OIIUOKH. JlomyCKatTCs
HeZ04YETHI B 0pOpMIIEHUN

Oyenka: 3
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6binoIHeHus 3Hanus: Pazien BeIMOIHEH He MOJHOCTHI0, 0(hOopMIIeH,
€CTh ONIMOKY WU 3HAYUTEIHHBIC TIOTPEITHOCTHA B OPOPMIICHUN

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus snanus: Pabora Hax pa3aesioM He HavaTta, Win
pe3yNIbTaThl COJIEPKAT ITPyOble OMMOKH, UITH PE3YIbTAThl HEe 0(POPMIICHBI

KM-4. Boinosinenue pa3naena 3
OnucaHue MKAJIbI OEHHBAHUS

Ouyenka: 5
Huoicnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku 6binoiHeHus 3nanus: TI0JHOCTHIO MPABUIIbHOE BBITIOIHEHHE pa3zesa
3. JlomycKaroTcsl He3HAYMTEIIbHBIC MOTPEITHOCTH B 0hOpMIICHUN

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku 6blnoIHeHus 3nanuss: MoryT ObITh TOMyIIeHbI omKOKU. JlomyckaroTes
HeTOUETHI B 0(hOPMIICHUHU

Oyenka: 3
Huoichuii nopoe svinonnenus s3adanus 6 npoyernmax. 60
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Onucanue xapakmepucmukuy 6bln0IHeHUs 3Hanus: Pa3aen BHIIOIHEH He MOJHOCTHIO, 0(hOpMIIEH,
€CTh OIIMOKH UM 3HAYUTEIbHbIE IOTPEITHOCTH B OOPMIICHUU

Oyenka: 2
Onucanue xapakmepucmuxu eblnoiHeHus 3Hanus: PadboTa Haj pa3ienom He HavaTa, Win
Pe3yJbTaThI COJIEPIKAT TPYObIe OMIMOKH, WITH PE3YIbTAThl HEe 0(POPMIICHBI

KM-5. Boinosinenue pasjaesa 4
Onucanue MIKAJbI OLCHUBAHHSA

Ouenxa: 5
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakxmepucmuxu 6binoineHuss 3Hanus: TI0THOCTBIO IPaBHIILHOE BBHITIOJTHEHUE pa3/ielia
4. JlonyCKaloTCsl He3HAYUTEIbHBIE IIOTPEIIHOCTH B O(OPMIICHUH

Ouyenka: 4
Huorcnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 8bInoaHeHus 3Hanus: MoryT ObITh TomynieHsl omunoku. Jlonyckarorces
HEeOoYETH B 0(hOpMIICHUHT

Oyenka: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu 6blnoIHeHUs 3Hanus: Pa3aen BHIONHEH He MMOTHOCThIO, 0popMIIeH,
€CTh ONIMOKY WU 3HAYUTEIIHHBIC TIOTPEITHOCTH B OOPMIICHUN

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus snanus: Pabora Hax pa3aesioM He HavaTa, WIn
pe3yJbTaThl COJEPKAT IPyObIe ONMIMOKHU, HITU PE3yJIbTaThl He 0()OPMIICHBI
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. CunrynspHoe pasnokenue marpulipl. CBolicTBa CUHIYJIIpHBIX uncen. Pemenue CJIIAY
METO/I0M CHHTYJISIPHOT'O Pa3JI0KEHMSL.

2. OgHOpoIHBIE KOOPAMHATBI. MaTpuiia 0JHOPOIHOrO PeoOpa3oBaHMsL.

3. 3agaya. Pemute CJIAY Ax = b meronom LU-paznoxenus:

1 0 -1 0 0
-2 2 8 4 | 4

4= 3 —4 —-14 -10 b= —13
0o 0 =2 1 4

IIpoueaypa nposenenus

DK3aMeH MPOBOAMTCS 1O OmiieTaMm B YCTHOH (opme. Bpemst Ha moaroroBky orsera cocranisieT 90
MuHYT. [Ipn HEOOXOIMMOCTH 3K3aMEHATOp MOJKET 3aJaTh CTYACHTY YTOUYHSIOIIHE BOIIPOCHI IO
OuJIeTy U JONOTHUTEIBHBIE BOIPOCHI U3 SK3aMEHAIIHOHHON IPOTPAMMBI.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuaukarop: NJ{-5Sonk-1 [Ipumensier MaremMaTHUeCKHii anmapar YUCIEHHBIX
METO/I0B

Bonpocel, 3aganus
1.

1. BaKHellune BEKTOPHbIE N MAaTPUYHbIE HOPMbI.

2. Teopema 00 oriernBanuy norpemHoct pemenust CJIAY npu Hanu4Iuu NOrpenrHOCTH
CBOOOJIHBIX CIIaraeMbIX.

3.Teopema 00 ouenuBanuu norpemHocty pemenust CJIAY npu Haauuuy NOTrpPelHOCTH
MaTpPHULIbI CHCTEMBI.

4.Meron HauMeHbIINX KBaapaToB. OCHOBHAas uzes. MeTol HopMalbHBIX YPaBHEHUH.
5.Pemenue CJIAY meronom Xoseukoro. BeiBo pac4€THBIX COOTHOIICHHH.

6.Pemenne CJIAY metonom LU-pasznoxenus. BeiBoa pacu€THBIX COOTHOLIECHHH.
7.CuHTyIsIpHOE pa3iiokeHre MaTpulbl. CBolcTBa CUHTYISIpHBIX ynceln. Pemenne CJIAY
METO/I0M CHHTYJIIPHOTO Pa3JI0KEHHUS.

8.Pemute CJIAY Ax = b metomom X0JIELUKOTO:

1 =2 2 0 0
_|-2 8 12 4 _[| —16
A=12 _12 24 -16[P7) 48
0 4 -16 21 —49
9.Pemute CJIAY Ax = b meronom LU-pa3znoxenus:
1 0o -1 0 0
_| -2 2 8 4 _| 4
A=z 4 —14 —10 )77 13
0 0 -2 1 4
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Matpuua st MaTpuiibl ) CripaBeaJIMBO CBOMCTBO QT = Q7 1, to sBagercs:
OTBeThI:
a) CHMMETPUYHOM;
0) OpTOroHaJIbHOI;
B) TPEYTOJbHOM;
') 1MaroHaJIbHOM.
BepHsiii oTBeT: 0)
2.Ilyctb cuHrynspssle unciaa Matpuisl A passsl 10, 5, 3, 0.1. Uemy paBHO uucio
00yCIIOBIEHHOCTH MaTPUIIbI?
OTBeTHI:
a) 50
0) 33
B) 42
r) 100
BepHblii 0TBET: T)
3.MmeeTcs TabnuuHasi 3aBUCUMOCTD BEJIMYUHBI X OT '
x|1 2|3
y|-1/3]7

Hcnonszys MHK, Haiinure K03QUIIMeHTH! B BRIPAXKEHUH alllIPOKCUMUPYIOIIEH (HYHKIIUU
f(x) =cq + cox.

OTBeETHI:
a) ¢; =—10,c, = 4
0) c;=-5c,=4
B) ¢c; = —5,c, =10
r) ¢ =50¢c=4

Bepusiit otBet: 6) Kommenrtapuii. Hopmansusie ypaBaenust MHK umeror Bua: 3 ¢l + 6 ¢2
=9, 6 cl + 14 c2 = 26. Ecnu HOpMaJIbHbIE YpaBHEHMSI HallJIEHbI BEPHO, HO UX PEIlIEHUE
COJIEP’KUT HEKOTOpBIE OLIMOKH, TO 33/1aHUE MOYKHO 3aCUUTATh.
4.YT1o Takoe METO]T HAMMEHBIIIUX KBaJAPATOB?
OtBeTsI:
a) Meron uHTEproNIIUY TaOJUYHBIX JAHHBIX C TOMOIIBI0 KYCOUYHBIX MHOIOUYJIEHOB
6) Meron UHTEPHOISILIMY TaOJINYHBIX JAHHBIX C TOMOIIBIO KBaJJPaTHYHOTO MHOTOWJIEHA
B) Meroa anmnpoxkcumanuu GyHKIMU TaOJIMYHOMN 3aBUCUMOCTH ITyTEM MUHUMH3ALUU
CPEIHEKBAIPATUUECKOTO OTKJIOHEHHUS
r) MeToJ peleHus: CUCTEMbI HETUHEIHBIX YpaBHEHHM
BepHbiii oTBeT: B)
5.Kakoe u3 nepedmcieHHbIX YTBEPKACHUN BEPHO?
OtBeThI:
a) Uem OodbIrie 9nciio 00yCIOBIEHHOCTH MaTPHIIBI, TEM MEHBIIE BIUSHUAE OMMMOOK UCXOTHBIX
JnaHHbIX Ha pemenue CJIAY
0) Uem mMeHbIIIe 9nCiio 00YCIOBICHHOCTH MaTPHUIIBI, TEM MEHBIIE BIUSHUAE OMIMOOK UCXOTHBIX
naHHbIX Ha pemenue CJIAY
B) Hucio 00ycaoBI€HHOCTH BBIPOXKIEHHON MAaTPUIIbI OTPUIIATENBEHO
r) Yncsio 00ycnoBIeHHOCTH HUKAK HE XapaKTepU3yeT BIUSHHE MOTPEIIHOCTEH HCXOTHBIX
JNaHHbIX Ha pemienue CJIAY
Bepuslii oTBeT: 0)
6.YTo Takoe CUHTYJIIPHOE pa3IoKeHUE MaTpUIbl A?
OtBeThI:
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a) A = LU, rne L u U — HIOKHSSA- U BEPXHSIS TPEYTOJIbHBIC MATPHUIIBI
0)A=US VT, rne S — nquaronambHas MaTrpulia C HEOTpULIATENbHbIMU 3JIeMeHTaMu, U u V —
OpPTOTOHAJIbHBIE MATPUIIBI
B) A = LLT, rne L — HukHAS TpeyrojbHas MaTpHIa
r) A = QR, rae Q — opToroHanbHast Matpuiia, a R — mpaBast TpeyroyibHasi MaTpuiia
BepHriii oTBeT: 0)
7.910 Takoe pas3noxeHue X0JIEHKOr0 CUMMETPUYHON MaTpULbl A?
OTtBeTsI:
a) A = LU, rne L u U — HWKHSS- U BEPXHSSA TPEYTOJIbHBIC MATPHUIIBI
06)A=US VT, rne S — nuaroHajgbHas MaTrpuiia ¢ HEOTpUIATEeIbHbIMU 3JIeMeHTaMu, U u V —
OpPTOTOHAJIbHBIE MAaTPHIIBI
B) A = LLT, rae L — HuKHsAs TpeyroabHas MaTpULa
r) A = QR, rae Q — opToroHaibHast Matpuiia, a R — mpaBast TpeyroyibHasi MaTpuiia
Bepwurliit oTBeT: B)
8.Yro Ttakoe LU-pa3znoxenue matpuisl A?

OTBeETHI:
a) A = LU, rae L — oproronansHas, a U — u BepXHsisl TPEYTOJIbHBIE MATPUILIBI
0)A=US VT, rne S — nuaroHajgbHas MaTpulla ¢ HEOTpHUIATEeNbHBIMHU 3JieMeHTaMu, U u 'V —
OPTOTOHAJIbHBIE MATPUIIBI
B) A = LLT, rae L — HusKHsAs TpeyroiabHas MaTpULA
r)A = LU, rne L u U — HWXHAS U BEPXHSAS TPEYTOJIbHbIE MaTPULIBI
Bepnrliii oTBeT: T)

2. Komnerennusi/Ungukarop: UJI-lonk-4 Mcronb3yer coBpeMeHHBIE SA3bIKH U CUCTEMBI
POrPaMMHUPOBAHUS JUTS PEIICHUS TPO(HECCUOHATBHBIX 3a1a4

Bonpocsl, 3aganus
1.IToctpoenne SVD-pa3znoxkenue, pa3inoxkeHus: X0JIEIKOro, HaX0XK/IeHUE MCeBI000paTHOM
matpuiisl, pemenne CJIAY B MATLAB unu Scilab.
2.0mneparop neBoro marpuyHoro jaenenus B MATLAB. Anroputwm pemenus CJIAY B
3aBUCHUMOCTH OT THIIa MATPHIIBL.

Matepuainbl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Kakas u3 nepeuncieHHbIX HIKe QyHKIui nenonbsiyercs B MATLAB u Scilab
WHTEPIOJISIIHNN JTaHHBIX?
OtBeTsI:
a) pinv
0) interpl
B) plot
T) eye
BepHpsiii oTBeT: 0)
2.ITyete A =[11;12; 1 3] — marpuia 3Ha4eHuit 6a3uCHBIX QYHKIMI (MaTpulla u1aHa), a Y =
[-1; 3; 7] — cTonGerr 3HaueHH# anmpokcuMupyeMoi GpyHkImn. Kakue u3 npuBeIEHHBIX HIKE
KOMaH MOXHO ucrnonbs3oBaTh B MATLAB u Scilab nns pemenwus 3agaun MHK?
(ITpaBUIBHBIX OTBETOB MOXKET OBITH HECKOJIBKO. )
OtBeThI:
a) inv(A)*Y
0) A\Y
B) pinv(A)*Y
r) AM-1*Y
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Bepusliii otBet: 0), B) KoMMeHTapwmii: 3ajaHe MOXKHO 3aCUUTaTh, €CIIU YKa3aH XOTs ObI
OJIVH U3 IByX OTBETOB, HO HE ) WJIU T).
3.Kakas ¢pynkuus ucnonszyercs B MATLAB u Scilab myis HaxoxxaeHus IceBI000paTHOM
MaTpuIlbl?
OtBeThI:
a) chol
0) svd
B) lu
r) pinv
BepHslii 0TBET: T)
4 .Kaxue xomanabl 3 nepeuncieHHsix HEJIB3S ucnonszoBats B MATLAB u Scilab mnst
pemenus CJIAY Ax = b? (KonmuuecTBO ypaBHEHU COBMAIAET C KOJTMYECTBOM HEH3BECTHBIX;
yKa3aTh OJIMH BapHaHT OTBETA.)
OtBeThI:
a)x=A\b
0) x = inv(A)*b
B) X = pinv(A)*b
r) X = interp1(A,b)
BepHblii 0TBET: T)
5.Kakas ¢pynkuus ucnonbzyercst B MATLAB u Scilab mist mocTpoeHust CHHTYISIPHOTO
pazyioKeHUs?
OTtBeThI:
a) chol
0) svd
B) lu
r) pinv
Bepusrii oTBeT: 0)
6.Kakas ¢pynkuus ucnonszyercs B MATLAB u Scilab 11 noctpoeHus pas3iiosxeHus
Xomneukoro?
OtBeTsI:
a) chol
0) svd
B) lu
r) pinv
BepHblii oTBeT: a)

3. Komnerenuust/Muaukarop: NJ1-2onk-4 [IpuMensieT coBpeMeHHbIE MaTEMaTHYECKHE TaKeThI
JUTSL MOAICTTMPOBAHHUS U CCIIEA0OBAHNS JUHAMUKHU CUCTEM, YIIPABJISIEMOIO JBUKEHHSI MEXaTPOHHBIX
U poOOTOTEXHUUYECKUX YCTPOMCTB

Bonpocsl, 3aganus
1. Teopetnueckue ocHOBBI 3D-aHUMAaUK IBUKEHUS MaHUIYJSITOpOB. [Ipumep peanuzanuu B
Wolfram Mathematica.
2.Peanu3anust ypaBHeHUH NpsMON KHHEMAaTHKU B MaTEMaTUYECKOM ITaKkeTe (110 BHIOOPY
CTYJICHTA).

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.Yto u3 nepeunicienHoro HE ncnonp3yercs npu KOMIObIOTEPHOM MOJEIUPOBAHUH JIBUYKEHUS
maHunystTopa? (Yka3aTh OIMH BapuaHT OTBETA.)
OtBerTsI:
a) 3ajaHue KOOpAUHAT TOUYEK B CUCTEMAX KOOPJINHAT 3BEHHEB
0) [IpumeneHue kK KOOpIMHATaM TOYEK 3BeHbEB a)(GUHHBIX (0JHOPOIHBIX) MpeoOpa3zoBaHUil

B) YMHOXEHHUE KOOpAUHAT TOYCK MAHUITYJIAITOPA HA SIKOOHaH
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r) [IpuMeHeHne nepceKTUBHBIX TPeoOpa30BaHuil K KOOPMHATAM TOUEK 3BEHHEB
BepHriii oTBET: B)
2.AnropuTM peleHus NpsMoH 3ajauu o nosnoxeHusx manunynsropa HE Bkitouaer:
OTtBeTsI:
a) BBEJICHHE CHCTEM KOOPJIUHAT 3BEHBEB M 000OIIEHHBIX KOOPIUHAT
0) popmupOBaHKE MATPHI] OHOPOIHBIX NPEOOPA3OBAHUMI U1l CMEKHBIX 3BEHbEB Tj;
B) BBIYMCIIEHUE MATPUILIBI OTHOPOIHOTO IPeoOpa30BaHus JUIsl BBIXOJAHOIO 3BEHA IMYTEM
riepeMHOKeHuUs T
I') YMHOKE€HHE MaTPUIbl OJTHOPOJHOIO MpeoOpa3oBaHus Ha IKOOMAH MaHUITYJIATOpA
Bepnrliit oTBeT: T)
3.BeiGepute U3 npeiokKEeHHbIX YTBEPKASHUN (POPMYIUPOBKH CBOWCTB MATPHILIBI
HAIPAaBJISAIOIMX KOCUHYCOB (YKa)KUT€ HECKOJIBKO BApPUAHTOB):
OTtBeTsI:
a) MaTpulia OpTOrOHaJIbHA
0) MaTpu1Ia SBISETCS TPEYTOJIbHOMN
B) OIpENEIUTEND PaBeH 1
I') MaTpHLla BEIPOK/ICHA
Bepusriii otBet: a), B) KoMmMeHTapmii. 3ajanne MOXKHO 3aCUUTaTh, €CITU YKa3aH XOTs OBl
BapHaHT a) ¥ He yKa3aHbl 0) UITH T)
4.]1ns popMupoBaHUs MaTPHUIIBI OJHOPOTHOTO MTPEOOPa30BaHMs HEOOXOIMMBI (YKa3aTh
HECKOJIbKO OTBETOB):
OTBeThI:
a) MaTpUIbl HANPaBJIAIOLINX KOCUHYCOB
0) BEKTOp YIJIOBOM CKOPOCTH
B) KOOPJIMHATHI LIEHTPa «CTapOi» CUCTEMbI KOOPAUHAT B «HOBOW» CUCTEME KOOPAUHAT
') BEKTOP YCKOPEHHUS LIEHTPa «CTapOoil» CUCTEMbl KOOPAUHAT
BepHsiii oTBET: a), B)
5.Martpuiia 0IHOPOIHOTO TTPEOOPa30BAHUS UCTIOIB3YETCS:
OtBeTsI:
a) U1t mpeoOpa3oBaHMs KOOPAWHAT TOYKU IPU NEPEX0/Ie U3 OTHOM cUCTEMBbl KOOPIUHAT B
ApYTyro
0) /U1 mpeoOpa3oBaHUsI KOMIIOHEHT YCKOPEHUS! TOYKU IPU CMEHE CUCTEMbI KOOPINHAT
B) JUIsl TpeoOpa30BaHusl KOMIIOHEHT CKOPOCTH TOUKH IIPU CMEHE CHCTEMBbI KOOPAUHAT
T) JUIsl IEPENPOEKTUPOBAHNS BEKTOPOB HAa OCH HOBOW CUCTEMbI KOOPAMHAT
BepHnsiii oTBeT: a)
6.Huxe npuenén gpparment koga B MATLAB (unu Scilab). [lnig yero on ucnosis3yercs?

alpha =0.5;
c_a = cos(alpha); s_a = sin(alpha);
T=[10020;0ca-sa00saca00001]

OTBeThI:
a) Jlnst hopmupoBaHus MaTPUIIBI OTHOPOIHOTO MTPEOoOpa30BaHUsI: OCH HOBOM CHCTEMBI
KOOPJMHAT MOBEPHYTHI OTHOCUTENBHO Ocelt cTapoit Ha yroi (—0.5) paguana BOkpyr ocu X,
LIEHTP HOBOM CUCTEMBI KOOPAMHAT CMEIIEH BJIOJIb OCH Y Ha paccrosinue 20 M
6) st popMupoBaHUs MAaTPUILIBI OHOPOIHOTO TPE0OPa30BaHU: OCH HOBOW CHCTEMBI
KOOPJIMHAT MMOBEPHYTHI OTHOCUTENIBHO Ocel ctapoil Ha yrona 0.5 pagnaHa BOKpYr ocu Y, HEHTP
HOBOMW CHUCTEMBI KOOPAMHAT CMEIIEH BJI0JIb OCH Z Ha paccTtosiHue 20 Mm
B) Jlyis popMupoBaHUS MaTPHUITBI OJTHOPOTHOTO MPEOOpa30BaHUs: OCH HOBOM CHCTEMBI
KOOpJMHAT MOBEPHYTHI OTHOCUTENIBHO Ocell crapoi Ha yroia 0.5 paanaHa BOKpYr ocu Y, LIEHTP
HOBOW CHCTEMBI KOOPJAMHAT CMEIIEH BIO0JIb OCH X Ha paccTosinue 20 M
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r) Ans popMHUpOBaHUS MaTPHIIBI OAHOPOIHOTO MTPe0OpPa30BaHUsA: OCH HOBOM CUCTEMBI
KOOPJMHAT MOBEPHYTHI OTHOCUTENBHO Ocel cTapoi Ha yrod 0.5 paguana BOKpyr ocH X, IIEHTP
HOBOMW CHUCTEMBI KOOPAMHAT CMEIIEH BJI0JIb OcH X Ha paccTosiHue 20 M

BepHsiii 0TBET: T)
7.Hwxe npuenén ¢pparment kona B MATLAB (wu Scilab). [lns gero on ucnons3yercs?

alpha =0.5;

c_a = cos(alpha); s_a = sin(alpha);

Gamma=[100; 0 ca -s a0 s ac_a];
OTtBeTsI:

a) st popmupoBanust Mmatpuilsl moBopota Gamma Bokpyr ocu X Ha yrou 0.5 paguana

0) ns bopmupoBanust matpuiibl moBopota Gamma Bokpyr ocu Y Ha yrou 0.5 paguaHa

r) ns popmupoBanust Mmatpuiibl moBopora Gamma Bokpyr ocu Z Ha yrou 0.5 paauana

B) Jliis popmupoBanus Marpuiisl mopopora Gamma Bokpyr ocu Z Ha yroa (—0.5) paguana
BepHblii oTBeT: a)

4. Komnerennusi/Mngukarop: NJI-1nk.1 CnocoOeH BBIMOIHATH pa3paboTKy CXEMOTEXHUYECKUX
pEIICHUI U TIPOBEACHHSI PACUETOB OMBITHBIX 00PA3II0B MEXAaTPOHHBIX U POOOTOTEXHHUUSCKHUX
YCTPOMCTB, U3JIENHI IETCKOM U 00pa30oBaTeIbHOI POOOTOTEXHUKH C IPUMEHEHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTUI

Bonpocel, 3a1anns
1.Omnpenenenue KOOpAMHAT TOUYKU TBEPJOro Tejaa B IPOCTPAHCTBE. MAaTPUILIA HAIIPABIISIOIINX
KocuHycoB OcHOBHast (popMylia reOMETPUU ABHIKEHHUSL.
2.01HOpOIHBIE KOOPAMHATBL. MaTpuia 0 JHOpOIHOrO peoOpa3oBaHUsl.
3.Pemenue npsmoit 3a1a4u 0 MOJIOKEHUSIX MaHUITYJISATOPAa METOAOM OJHOPOAHBIX
peoOpa3oBaHUM.
4.0nucanue NpoCTpaHCTBEHHOM OPUEHTALMY Yepe3 YIJIbl pbICKaHUs, TAHIaXKa, KpeHa.

II. Onucanue wkKanvl ouenueanus

Oyenka: 5
Onucanue xapaxmepucmuxu 8binoHeHus 3Hanus: JIaHbl TIOJTHBIC IPaBHIIbHBIE 000CHOBAHHBIE
OTBETHI Ha BCE BOMPOCHI OMIeTa U TOTOTHUTENBHBIE BOMTPOCHL.

Ouyenka: 4
Onucanue xapakmepucmuxu evinonenus: 3uanus: OTBETHI Ha BCE BOIPOCHI OnieTa u
JIOTTOJTHUTEIBHBIC BOIPOCHI MPaBUIIbHBIE U 00OCHOBAHHbBIE, COJIEPYKAT HETOYHOCTH MITH HEOOIbIIIOE
KOJIMYECTBO OIIHOOK.

Oyenka: 3
Onucanue xapaxmepucmuxu 6blnonenus 3Hanus: OTBETHI B LIEJIOM NPABWIbHBIE, COIEPKAT
HETOYHOCTHU 1 OMMOKH. [[aH OTBET XOTs ObI Ha OJIMH TEOPETUIECKUI BOMIPOC U PEIICHA 3a/1a4a.

Oyenka: 2
Onucanue xapakmepucmuxu 6binoaneHus snanus: OTBETH Ha BOIIPOCHI HE TaHbI WIIH
(bparMeHTapHbI WIK coaepXkKaT rpyObie OITHOKH.

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

OrneHka 3a 3K3aMeH oOIpenesiseTcss B COOTBETCTBUU ¢ [lonokeHneM o OallIbHO-PEHTHHTOBOU
cucreme mia crygeHtoB HUY «MOUM» Ha OCHOBaHMM CEMECTPOBOM W HK3aMEHAIMOHHOMU
COCTAaBIIIONINX.
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7 cemecTp
®opMa NPOMEKYTOUYHOM aTTecTalluu: DK3aMEH
IIpumep Onnera

1. ITocTpoenue sikoOnaHna MaHUIyJIsATOpa B apameTpax JleHaButa-Xaprenoepra.
2. Pemenue cucteM HEMHEHHBIX ypaBHEHUM MeTo10M HbroToHa. XapakTep CXOAUMOCTH

METOo/1a.
3. Pemute CJIAY Ax = b metonom LU-pa3noxeHus ¢ YaCTUYHBIM BHIOOPOM BEYIIIETO
JJIEMEHTA:

6 9 39 72
A=\|-24 12 -12|,b= 0

—-12 4 =36 —60
IIpoueaypa nposenenust

DK3aMeH MPOBOJUTCS 1Mo OuieraMm B ycTHOH (opme. Bpems Ha moaroroBky oTBeTa coctaBiser 90
MUHYT. [Ipy HEOOXOIMMOCTH 3K3aMEHATOpP MOXKET 3aJaTh CTYAEHTY YTOUHSIOIIME BOIPOCHI IO
OuJIeTy U JOMOJIHUTEIbHBIE BOIIPOCHI U3 9K3aMEHAIMOHHOHN MPOTrPaMMBbl.

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbM AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenumnsa/Muankarop: UJ{-5Sonk-1 [Ipumenser MaremaTHuecKuii anmapar YUCJIEHHbIX
METO/10B

Bomnpocel, 3axanus
1.Anroputm LU-pa3niosxeHus ¢ 4aCTUYHBIM BEIOOPOM BEAYIIETO 3JIEMEHTA.
2.QR-paznoxenue. [Toctpoerre QR-pa3nokeHuss METOOM OTPAKCHHIA.
3.Pemenne CJIAY ¢ marpuueit npousBosbHOrO Buaa. HopmansHoe ncesaopemenue. Meron
SVD-paznoxeHus.
4. Pemenue 3agaun MHK merogom QR-pa3znoxenus.
5.Pemienne cucreM HEMHENWHBIX YPaBHEHNH METOAOM IPOCTON UTEpaluu. XapakTep
CXOIMMOCTH METOJA.
6.Pemenue cucrteM HeMMHENHBIX ypaBHEHHM MeTo10M HbroToHA. XapakTep CXOAMMOCTH

METO/1a.
7.Pemmute CJIAY Ax = b merogom LU-pa3nokeHusi ¢ YaCTUYHBIM BBIOOPOM BEIYILIETO
DJIEMEHTA:
6 9 39 72
A=|-24 12 -12)|,b=| O
-12 4 =36 —60

MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.LU-pa3znoxenre MaTpuilbl A ¢ YaCTUIHBIM BHIOOPOM BEIYIIIETO dJIEMEHTA OMPEIEIIIeTCS
bopmynoii:
OtBerTsI:
a) A = USVT, rue S — nuaroHanbHas MaTpHIa ¢ HEOTPHIATENLHBIMH 21eMenTaMu, U 1 V —
OpPTOTOHAJIBHBIE MATPHIIBI
06) PA = LU, rne L u U — HWXKHSS- U BEpXHSIS TPEYrojibHbIE MaTpHIlbl, P — MaTpuiia
MIEPECTAaHOBOK
B) A = PLLT, rne L — HuskHss TpeyronbHas MaTpuna, P — MaTpuiia nepecTaHoBOK
r) PA = QR, rae Q — opToroHanbHas MaTpuiia, a R — mpapast TpeyroipHas Marpuna, P —
MaTpHLa IEPECTAHOBOK
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Bepuslii oTBeT: 0)
2.Ilyctp J — sskoOMaH cucTeMbl HETMHEWHBIX ypaBHeHU. Dopmyna x; = xo — J(xg)\
f (x() ucmonb3yercs AJis:
OtBeThI:
a) pelIeHNs CUCTEMBI HEIMHEHHBIX ypaBHEeHUH f(x) = 0 MeTO0M CeKylIux
0) peleHus cucTeMbl HENTMHEHHBIX ypaBHeHUH f(x) = 0 meTogom YeObimépa
B) peleHus HenuHeiHoro ypasaenus f (x) = 0 merogom HeroTona
T) pelieHus HeMMHeWHOTO ypaBHeHus f (x) = 0 MeToa0M XOpa

Bepwurliit oTBeT: B)
_ o)
f1(xo)

3.®opmyna x; = X, UCIIOJIB3YETCS JIJIA:

OTtBeThI:
a) peueHus HeJllmHeHoro ypaBHeHus f (x) = 0 METoa0M CeKyImx
0) pemenus HenmuHeHOTO ypaBHeHus f(x) = 0 meromom YeObIéBa
B) peleHus HenuHeiHoro ypaBaenus f (x) = 0 merogom HeroTona
T') peuieHus HemmHeHoro ypaBHeHus f (x) = 0 mMeTogom xopa
BepHblii 0TBET: B)
4.C nmomompro popmynst x = Atb, rne A — nceBnooOparnas MaTpuna, BHIYUCIIETCS:
OTBeThI:
a) MaKCcUMaJlbHas HeBsA3Ka rpaBoi u neBoi yacteirt CJIAY Ax = b
0) nHopmanbHoe niceBaopemenue CJIAY Ax = b
B) MUHHUMAaJIbHAs HEBsI3Ka IIpaBoi u JieBoi yactet CJIAY Ax = b
r) ncepnopemenue CJIAY Ax = b ¢ MakcuMallbHOW HOPMOI
Bepusrii oTBeT: 0)
5.Yro takoe HopManbHOE TiceBaopemenue CJIAY Ax = b?
OTBeThI:
a) Bektop X ¢ MUHUMAaIBHOW 2-HOPMOIA, TPH KOTOpOM HOpMa |Ax — b| npurnmaer
MaKCHUMaJIbHOE 3HaueHHe
6) Bekrop x, npu kotopom Ax = 0
B) BexTop X ¢ MEHHMAITBHO# 2-HOPMOii, Tipr KOTOpOM HOopMma |Ax — b| mpuHHMaeT
MUHHMaJIbHOE 3HAYCHHE
r) Bekrop x, mpu kotopom Ax = ATb
BepHbiii 0TBeT: B)
6.IlepecranoBka cTpok B ainroput™me LU-pa3nokeHus 4aCTUYHBIM BEIOOPOM BEAYIIETO
3JIEMEHTA OCYILECTBISAETCS € 1IeNbI0 (YKa3aTh HECKOJIBKO BApPUAHTOB OTBETA):
OTBeThI:
a) MpeJOTBPATUTh BO3HUKHOBEHHE HYJIEBOIO 3JIEMEHTa Ha JMaroHaiau MaTpuisl U
0) nz0exarsb nenenus Ha O mpu pacuére 3J1IeMEHTOB MaTpHUIlbl L
B) MOJIyYUTh OPTOTOHAJIBHYIO MaTpuily L
I') YMEHBIINTh HOTPEITHOCTH BBIIOJHEHHS JIEIEHUS Ha U;j TP PAcU€Te 2JIEMEHTOB MaTpuUIlb! L
BepHpriii oTBeT: a), 0), r) KommeHnTapuil: 3aaHne MOKHO 3aCUUTaTh, €CTh YKa3aHbI XOTS
ObI J1Ba BapuaHTa U3 TPEX U HE yKa3aH OTBET B)
7.B xakoMm cinydae Meroa HproTOHa MMeeT KBaApaTUYHYIO CXOAUMOCTh?
OtBeThI:
a) B okpecTHOCTH KOpHS KpaTHOCTH 2
0) B okpecTHOCTH KOpHS 4ETHOM KPaTHOCTH
B) B okpecTHOCTH pOCTOro KOpHS
r) B okpecTHOCTH KpaTHOTO KOPHS
BepHnrliii oTBeT: B)
8.Uto takoe QR-paznoxenue maTpuibl A?
OtBeThI:
a) A = QR, rae Q — oproronanbHas, a R — quaronanpHas Matpuna
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0) A = QR, rae Q — quaroHanpHas, a R — BepxHsis (mpaBasi) TpeyroibHas MaTpHUIla

B) A = QR, rne Q — oproronansHas, a R — BepxHsist (mpaBasi) TpeyrojibHasi MaTpUIia

r) A = QR, rae Q — MaTpuIla IEPECTAHOBOK, a R — BepXxHs4 (1paBast) TpeyroibHasi MaTpuia
Bepurliit oTBeT: B)

2. Komnerenuust/Mugukarop: U-lonk-4 Mcmons3yeT cCOBpeMEHHBIE SI3bIKA U CHCTEMBI
POrPaMMHUPOBAHUS JUIS PEIIeHUs TPO(ECCUOHATBHBIX 3a71a4

Bomnpocel, 3axanus
1.IToctpoenne LU-pa3nokeHus ¢ 9aCTUIHBIM BRIOOPOM BeayIIero anemMenTa u QR-
pa3I0KEeHUs, HAXOXKICHHE MICEBJ000PATHOM MAaTPUIIBI B MATEMAaTUYECKUX MAaKeTax.

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.Hwxke npuBenén pparment nporpammsl B MATLAB (Scilab). /Ins yero on npennasHaden?
A=[123;456];

b=[-3;5],
X = pinv(A)*b
OTBETHI:

a) [lnst BeIYKMCIIeHUs MaKCUMaIbHOU HEBS3KU MpaBoil u neBoit yacteit CJIAY Ax = b
0) s Beraucienust HopmainsHOTO nicepnopenieane CJIAY Ax = b MeTogoM nceBaoo0paTHOM
MaTpPHUIIbI
B) Jl71s1 BRIUUCIIEHNS MUHUMAIBHON HEBSI3KH MpaBoil u neBoit yacteit CJIAY Ax = b
r) dns Berancienus ncepnopemrenust CJIAY Ax = b ¢ MakcuMallbHOM HOPMOK
Bepusrii oTBeT: 0)
2.11a BemmonHeHus: LU-pa3noxkeHuss MaTpuisl A ¢ YaCTHYHBIM BBIOOPOM BEIYILIETO 3EMEHTA B
MATLAB u Scilab M0HO HCIIOIB30BaTh KOMaHITY:
OTtBeTsI:
a) [L, U] = qr(A)
6) [P, L, U] =1u(A)
B) [P, L, U] =svd(A)
r) [L, U] =chol(A)
BepHbiii oTBeT: 0)
3. Ans BeimonHeHust QR-pasznoxxenust matpuiisl A B MATLAB u Scilab MmoxHO Hcmions30BaTh
KOMaHAy:
OTBeTsI:
a) [Q, R] = svd(A)
0) [Q, R, U] =1lu(A)
8) [Q, R] = qr(A)
r) R =chol(A)
BepHblii 0TBET: B)
4.Huxe npusenén ¢parment nporpammsl B MATLAB (Scilab). s yero on npeanasHaueH?
x0=1;x1=1.2;
fO = cos(x0); f1 = cos(x1);
df = (f1 - f0)/(x1 - x0);

x0 = x1;
x1 =x1 - f1/df
OTBETHI:

a) [lnst BRITIONTHEHUS IEPBOM UTEPAIlMU METOa CeKYIINX I pelieHus ypaBHeHus sin(x) = 0
0) 711 BEIOTHEHUS TIEPBOI UTEPAIK METO/1a TPOCTON UTEPALIUU AJIsl PEIICHUS

ypaBHeHHs cos(x) = 0

B) JI71s1 BRITTOJTHEHUS TTEpBOM UTepanuy MeToa HeroToHa /iis pemenus ypaBHeHus cos(x) = 0
r) [l BEIOTHEHUS TIEPBOM UTEpAIIUN METO/Aa CEKYIIHX AJIs pemieHus: ypaBHeHus cos(x) = 0
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Bepnrliii oTBeT: T)
5.Hmwxe npuBenén ¢pparment nporpammsl B MATLAB (Scilab). [{ns gero on npegHazHaueH?
x=1;

f = cos(x);

df = -sin(x);

X =X - f/df
OTBETHI:

a) 1715 BBITOTHEHHS TIEPBOM UTEPALIMU METOJIa CEKYIIUX JUIs pereHus ypaBHeHus sin(x) = 0

6) lns1 BeIOSTHEHUS IepBO nTeparu Metoaa Hetorona ass permienust ypaBuenus sin(x) = 0

B) Jln1s1 BBIMOJIHEHMS TIEPBOI nTepanuu Metoaa HeroTona aist pemenus ypasHenus cos(x) = 0

r) Jl71s BBIOJTHEHUS NIEPBOM UTEPAIIUKM METO/Ia CeKYIUX Ul pelieHus ypaBHeHus cos(x) = 0
Bepwurliit oTBeT: B)

3. Komnerenuusi/Unaukarop: U/-2onk-4 [IpumensieT coBpeMeHHbIC MaTEMaTUUECKHE ITAKEThI
JUTISL MOJICTTUPOBAHUS U UCCIIEIOBAHUSI IMHAMUKU CUCTEM, YIPABIISIEMOI0 JBHKEHHSI MEXaTPOHHBIX
U pOOOTOTEXHUYECKHUX YCTPOUCTB

Bomnpocel, 3axanus
1.YucnenHoe pelieHrue 0OpaTHOM 3a/1a4M O TOJIOKEHUSIX MAHUITYISATOPA.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHM I
1.ITyctsb J — skoOMaH 30BITOYHOTO0 MAHUTTYJISITOPA, J MMeeT MOoJHbIHN paHT. Permenue oOpaTHoi

3aJ1a4M O CKOPOCTAX /g = V¥ MOKHO HOIYy4YUTh ¢ nomoisio MATLAB-koman bl (yKazath
HECKOJIbKO BApUAHTOB OTBETA):

OTBETHI:
a) dq = inv(J)*v
6) dq=1J1\Wv

B) dq = pinv(J)*v

r) dg= (J*I")\JI’*v
Bepnpiii otBeT: 0), B), 1) KomMmeHTapuii: 3ajaHie MOKHO 3a4€CTb, €CJIM YKa3aH XOTs Obl
OJIMH MPaBUJIbHBIN BapHaHT OTBETA U HE YKa3aH BapUaHT a).

4. Komnerenuusa/Uuaukarop: M/1-1nk-1 CriocoOeH BBINOIHATE pa3pabOTKy CXEMOTEXHHUUECKUX
pELIeHHI U TPOBEJICHUS PACUETOB OIBITHBIX 00Pa3I[0B MEXAaTPOHHBIX U POOOTOTEXHUUECKUX
YCTPOMCTB, U3/IENHM IETCKOM U 00pa3oBaTeIbHON pOOOTOTEXHUKH C IPUMEHEHUEM COBPEMEHHBIX
KOMITbIOTEPHBIX TEXHOJIOT U

Bomnpocel, 3axanus
1.Anroputm JlenaButa-XapreHoepra.
2.IloctaHoBKa psIMOM 1 OOPATHOM 3a/1ay O CKOPOCTSIX MaHUMYJsATOpa. SAKoOnaH
MaHHUITYJISTOpA.
3.ITocTtpoenne sskoOmaHa MaHUMYJSATOpA B MapameTpax JlenaBura-Xaprenoepra.
4.MeToibl YUCICHHOTO PelIeHUs] OOpPaTHOM 3a1a4u O CKOPOCTSIX U30BITOYHOTO MAHUTTYSTOPA.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.Kakoe u3 nepeyncieHHbIX YTBEPKIACHUN ClipaBeaJIuBO?
OTBeTHI:

a) OOpatHas 3a/1a4a 0 CKOPOCTSIX U30BITOYHOTO MAHHUITYJISITOPA UMEET €IMHCTBEHHOE PEIICHUE
0) OOpatHas 3aa4a 0 CKOPOCTAX U30BITOUHOTO MAHUITYJIATOPA UMEET OECKOHEYHO MHOTO
€IMHCTBEHHOE PEIICHU, eCIT KOH(UTYpaIlUst HE SBISIETCS BHIPOKICHHOU
B) OOpaTHas 3a/1a4a 0 CKOPOCTSIX U30BITOYHOTO MAHUTTYISTOPA HE UMEET PEUICHHH, eCIu
KOH(HUTYpaIrus SBISETCS HEBBIPOXKICHHON
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r) OOparHas 3aa4a 0 CKOPOCTAX U3OBITOYHOTO MAHUITYJIATOPA HE UMEET PEIICHUM JUIs
MIPOU3BOJIHLHON KOH(GUTYpALlMY MaHUITYISTOpA

Bepuslii oTBeT: 0)
2.5lkoOnan MaHUITYJISTOpA!

OTBeTHI:
a) sBJsieTCsl MaTpuIed KodhGHUIMEHTOB Mpu 0000IIEHHBIX KOOPIMHATAX B BEIPAKCHUSIX TS
KOMITOHEHT JIMHEMHOU U YIII0BOM CKOPOCTEN BBIXOJHOIO 3BEHA
0) siBisieTcs MaTpUIei KO OUIIMEHTOB MPU 000OIEHHBIX CKOPOCTAX B BRIPAKCHUSAX IS
KOMITOHEHT JIMHEMHOU U YTII0BOM CKOPOCTEN BBIXOJHOI'O 3BEHA
B) SIBJIICTCS MaTpUIle KOA(PPHUITMEHTOB TPH 000OMEHHBIX CKOPOCTSIX B BRIPAKEHUSAX IS
KOMITOHEHT JIMHEHHOTO ¥ YIJIIOBOTO YCKOPEHHUI BBIXOTHOTO 3BEHA
T) sIBJISETCS MaTpuIeh KodhGHUIIMEHTOB MpU 0000IIEHHBIX KOOPIMHATAX B BEIPAKCHUSIX IS
KOMITOHEHT JIMHEHHOTO ¥ YTJIIOBOTO YCKOPEHHUI BBIXOTHOTO 3BEHA

BepHsiii oTBeT: 0)
3.Kouduryparuss MaHUITYIATOpA SBISIETCS BBIPOKICHHOW (WJIM CUHTYIISIPHOM ), €CITN
(BapHaHTOB OTBETAa MOXKET OBITh HECKOJIBKO):

OTBeTHI:
a) MaTpHIla HAIIPABJISIOMIUX KOCHHYCOB BBIXOJTHOTO 3B€HA BHIPOXKICHA
0) paHr IKOOMaHa MaHUITYJISTOPA HE SBIISETCS MOJTHBIM
B) MAaHUITYJSITUBHOCTh MaKCUMallbHa
I') MAHUTTYJISITABHOCTH paBHa (

BepHsiii oTBeT: 0), T') WK TOJBKO 0) WIJIM TOJIBKO T)
4.00001EHHBIMY KOOPJMHATAMUA MAaHUITYJISATOPA SIBIISIOTCS:

OTtBeTsI:

a) mapameTphl @;, €CIIM i-i MApHUP BPAILATENbHBIN, ¥ d;, €CIM j-ii NIAPHUP TENECKONMYECKHH

(«mocTymnaTenbHBbIN»)

0) mapameTpsl 6;, eciu i-¥ MapHUP BPAILATENbHBIN, ¥ d;, €CIM j-ii NIAPHUP TENECKONMIECKHH

(«mocTynaTenbHBbI»)

B) IIapaMeTphl 6;, €CIH i-i MAapHUP BPALIATENbHbIA, U d;, ECIH j-H IaPHUP TENECKONUIECKUN

(«mocTynaTenbHBbI»)

I') apaMeTpsbl &;, €CIHM 1-i NIAPHUP BPAILATENbHBIN, M @, €CJIU j-H [IAPHUP TEJIECKONUYECKUH

(«mocTynaTenbHBbI»)

Bepuslii oTBeT: 0)
5.Ha pucynke npuBenén ¢pparMeHT KWHEMaTUYECKOW CXEMbl MAHUMYJsITOpa. CUCTEMBI
KOOpJMHAT BBEJIEHHI 10 anroputmy JlenaBura-XaprenOepra.

[TapameTp @y paBeH:
OTBeTHI:
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a) —90°
6) 180°
B) 90°
ro0
BepHsiii oTBET: B)
6.Ha pucynke npuBenéH ¢pparMeHT KHHEMaTHIECKOM cXxeMbl MaHUTTYIATOpa. CUCTEMBI
KOOpJIMHAT BBEJICHBI 110 anroputmy JleHaBura-XapreHoepra.

s ykazanHoit koHurypamnuu 6, paBeH:
OTtBeTsI:
a) —90°
6) 180°
B) 90°
ro0
BepHsiii oTBET: B)
7.11onoxenue CK 01x1Yy,12, u 0,x,Y,Z, onuceiBaeTcs napamerpamu JlenaBura-
Xaptenbepra 6, = 0,2, = 90°,d, = 1M, a, = 0. Kakoe U3 nmepeunciacHHBIX YTBEPKICHHMA
JIOJKHOE!
OTBeThI:
a) OCU Zq U Z, MEePHEeHIUKYISPHBI
0) ocu z; U Z, MapaieabHbI
B) OCH X, U X, apaJlJICIbHBI
r) pacctosinue Mexny O, u O, paBHO 1 M
Bepuslii oTBeT: 0)
8.I1o anroputmy JlenaBura-Xaprenoepra ocb X; BBOAUTCS:
OTBeTHI:
a) BAOJb 00IIEeH HOPMAJIU K Z1 U Zo
0) BIoNIb OOIIIEH HOPMAIHU K Zo U Zy
B) B0JIb O0IIEH HOPMAJH K Yo U Y4
T') BJIOJIb OCH LIAPHUPA, COETUHSIONIET0 3BeHbsI 1 1 2
Bepuslii oTBeT: 0)
9.I1o anroputmy /lenaBura-Xaprenoepra ocb zZ, BBOJUTCS:
OTBeThI:
a) BIOJIb OCH IIapHUPA, COSTUHSIONIETO 3BCHBS | 1 2
0) BAOJIb OCH IIApHHUPA, COSTUHSIIOIIEr0 3BeHbs 2 U 3
B) MEPIEHANKYISIPHO OCH LIAPHUPA, COEINHSIONIET0 3BeHbsI 1 1 2
I') NEPIEHANKYIISPHO OCH IIAPHUPA, COSTUHSIONIETO 3BeHbs 2 U 3
BepHnpriii oTBeT: 0)
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapakmepucmuxu 6blNOIHeHUs: 3HaKus: J|aHbl TIOJTHBIE PaBHIIbHBIE 000CHOBaHHBIC
OTBETHI Ha BCE BOMPOCHI OMJIETa U IOTIOJTHUTEIHHBIC BOIPOCHI.

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku evinonneHus 3uanus: OTBETHI Ha BCE BOIPOCHI Oniera u
JIOTIOTHUTEIFHBIC BOTIPOCHI IPABHIILHBIC U 000CHOBAaHHBIE, COJIEPIKAT HETOYHOCTH WIIA HEOOIBIIIOE
KOJIMYECTBO OIIUOOK.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku evinonnenus 3uanus: OTBETHI B IEJIIOM MTPABUIIbHBIE, COJIEPKAT
HETOYHOCTH W OIIMOKH. [laH OTBET XOTsI ObI HA OJIMH TEOPETUYECKUI BOIIPOC U PEICHA 3aj1aya.

Oyenka: 2
Onucanue xapakmepucmuku eoinonnenus 3uanus: OTBEThI Ha BOIIPOCH! HE JaHbl MIIU
(bparMeHTapHbI WM COAEPKAT IpyObIe OITHOKH.

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

OneHka 3a 3K3aMeH ormpenensiercss B cooTBeTcTBUU c [losnokeHneM o OaibHO-PEHTHHIOBOM

cucreMe i cryneHtoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHALMOHHOU
COCTAaBIISTIOIINX.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

7 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

3amuTa mpoBOoIUTCS B OpMeE OTBETA CTYJACHTA Ha BOIPOCHI KOMUCCHH, COCTOSIICH U3 IBYX
npenogasaresneil. Bornpockl nmpoBepsOT 3HaHHe U TOHUMAaHKE CTYJCHTOM IIOCTaHOBKH 33J1a4M, X0Ja
€€ peueHus.

II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Onucanue xapaxmepucmuku 6blnoIHeHUs 3Hanus. J|aHbl MOJHBIC MPaBUIIbHBIE 000CHOBAaHHBIE
OTBETHI.

Oyenka: 4
Onucanue xapaxmepucmuxu evinoanenus snanus: OTBETHI IPABUIIbHBIC 1 000CHOBAHHEIE,
COJICPKaT HETOYHOCTH MIIK HEOOJIBIIIOE KOJIUYECTBO OLTHOOK.

Oyenka: 3
Onucanue xapaxmepucmurxu evinoinenus 3nanust: OTBETHI B 1IEJIOM IIPABHIIbHBIC, COJIEPIKAT
HETOYHOCTH U OLIUOKU.

Oyenka: 2
Onucanue xapakmepucmuxu evinonneHus 3uanus: OTBETHI HAa BOIIPOCHI HE TAHBI HITH
(dbparMeHTapHbI UK COAEPKAT rpyObIe OMINOKH.

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Onenka 3a KypcoByl paboTy ompeaensercs B cooTBeTcTBHMM ¢ IlonoxkeHuem o OamibHO-
peiTHuHroBoM cucreme s cryaenroB HUY «MOWN».
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