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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 OOIIEUH)KEHEPHBIC 3HAHUS, METOIbI
MaTEeMAaTHYECKOTO aHAIIN3a U MOJICTUPOBAHUS B IPOPECCHOHATBHON ACSITETLHOCTH
N/I-5 ITpuMensieT MaTeMaTUYECKUI anmnapaT YUCICHHBIX METOJIOB

2. OIIK-4 Cnoco0OeH MOHMMATh MPUHIMIIEI pab0Thl COBPEMEHHBIX WH(POPMALIMOHHBIX TEXHOJIOTHIA
U MCII0JIb30BaTh UX VI PELICHUs 3a1a4 Npo(hecCHOHAIBHON JesTeIbHOCTH
NJI-1 Vcionb3yeT COBPEMEHHBIE SI3bIKM M CUCTEMBI TPOrPaMMUPOBAHUS ISl pELICHUS
npodecCHOHATIBHBIX 3a1a4
NJ1-2 IIpumeHsieT coBpeMEHHbIE MaTEMaTUYECKUE TAKEThI [ MOACITUPOBAHUS U
MCCIJIEIOBAHMSI TUHAMUKU CUCTEM, YIIPABISAEMOTrO IBUKEHUS MEXaTPOHHBIX U
POOOTOTEXHUUECKUX YCTPONCTB

3. IIK-1 CnocoGeH y4acTBOBaTh B MPOEKTUPOBAHUH U KOHCTPYHMPOBAHUHU SKCIIEPUMEHTAIBHBIX
MaKETOB MEXAaTPOHHBIX U pOOOTOTEXHUUECKUX CUCTEM, N3NNI JETCKON U 00pa3oBaTeIbHOM
POOOTOTEXHUKHU
NJI-1 CriocoOeH BBIMOIHAT pa3paboTKy CXeMOTEXHUYECKUX PEIICHUH U TIPOBEICHHS
pacyeToB ONBITHBIX 00PA3L0B MEXATPOHHBIX U POOOTOTEXHUYECKUX YCTPOMCTB, U3EINI
JETCKOM 1 00pa30oBaTeNIbHON pOOOTOTEXHUKH C IPUMEHEHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH

M BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanusaimu: [lucbmennas padbora
1. Ilpumenenne MHK 11 annmpokcumariun TabaudHoi 3aBucumMoctu. CteneHHol 6a3zuc
(KontponpHas pabota)
2. Pemienue npsiMo 3a/1a4M 0 MOJIOKEHUSX B mapaMmeTpax [lenaBura-XaprenOepra
(KontponpHas pabota)
3. Pemenne CJIAY merogom Xonerkoro (KortponsHas padorta)
4. Pemienne CJIAY meronom LU-pa3znoxenust 6e3 BbIOOpa BEAYIIErO AJIE€MEHTA
(KonTponbHas pabota)
5. YucneHnHoe penieHyne HelMHEHHbIX ypaBHeHUH (KoHTponbHas pabota)
6. LU-paznoxeHue ¢ yaCTUYHBIM BBIOOpOM Benyiero snementa (KonrponabHas pabora)

®Popma peannszanmu: [IpoBepka 3ananus
1. Uccnenosanue obycnoBiaennoctu CJIAY. Ouenka norpemnocty pemenus CJIAY
(Pemenue 3amay)
2. Ilpumenenne MHK s annmpokcumariuu TabIM4HOM 3aBUCUMOCTH. TpUTrOHOMETPUYECKHIA
6a3uc. CpaBHUTEIBHBIA aHAJIN3 PENICHU B pa3inuHbIX O6a3ucax (Pemenue 3aqa4)
3. Pemennie oOpaTHOI 3a1auu 0 CKOPOCTAX M30BITOYHOrO MaHumysiTopa (Pemenue 3anaya)
4. Pewuenue npsMoil 3a1a4u O MOJIOKEHUSAX C TOMOLIBI0 OCHOBHOM (POPMYJIBI F€OMETPUH
JIBIDKEHUS M METOJIa OTHOPOJIHBIX MpeoOpa3oBanuii (Penienue 3a1ayq)




®dopwma peanmzanuu: CmemanHas Gopma

1. 3ammra naboparopHsix padot. biok «Mccnenoanue norpemHocteit pemenust CJIAY»
(JTaboparopnas paboTa)

2. 3amuTa 1abopaTopHbIX padoT. biok «KnHemaTika MaHUTYISIITHOHHBIX POOOTOBY
(JTaboparopnas pabota)

3. 3amuTa mabopaTopHbsix padot. biok «MaTpruiHO-0nIepaTOpHbIE METOABI B KHHEMATHKE
TBEpOTO Tenay (JlaboparopHas padota)

4. 3amura 1abopaTopHbIX padot. binok «Metoasl LU- u QR-paznoxenuit» (JlabopaTopHas
pabora)

5. 3amura nabopatopusix padot. biok «[Ipubmmxenne GpyHKun 1 MaTeMaTuyecKas
o0paboTtka gaHHBIX» (JlabopaTopHas padoTa)

6. 3amuTa naboparopHbsix padbot. biiok «Pemenne CJIAY merogamMu MaTpUYHBIX
pasnoxxenuit» (JlaboparopHuas padora)

7. 3anuTa naboparopHbsix padbot. biiok «Pemenue CJIAY obmiero Buna. Pemenune oopaTHoii
3aJ1avu 0 CKOPOCTAX M30BITOYHOTO MaHUMysaTopay (JlabopatopHas padora)

8. 3amura nmabopaTopHbiXx padot. biiok «HucnenHoe peleHrne HeJTMHEHHBIX YpaBHEHUN»

(JTaboparopnas pabota)

BPC aucuunjanubl
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BBenenue B
BBIYUCIIUTEIBHYIO
JTUHEHHYI0 anredpy

Hccnenosanue
MOTPELIHOCTEN pelIeHus
CHCTEM JIMHENHBIX
anredpanvyecknux ypaBHEHUN
MIpU HAIUYUU
MOTPEIIHOCTEN UCXOIHBIX
JTAHHBIX

Pemenne CJIAY mMmetomamu
MaTPUYHBIX Pa3I0KEeHUN

[Tpubmmxenne GyHKIU U
MaTemaTtuueckas oopaboTka
JTAHHBIX

MeTtoa HauMEeHbIINX
KBaJIpaToB

Beenenue B HHTCPIIOJIAINIO

MarpuuHo-ornepaTopHblie
METO/Ibl B KHHEMAaTUKE
TBEPAOIO TENA

MarpudHo-onepaTopHbIe
METO/Ibl B KHHEMATHKE
TBEPAOIO TeNa

Bec KM:

10

10

14

12

10

10




7 cemecTp

Beca KOHTpOIBHBIX MeponpusThii, %o
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MareMmaTudeckue MOACIN KMHEMAaTUKHU
MAaHUITYJIITUOHHBIX pO6OTOB

Kunematuka MaHUITYJIAIUOHHBIX
poboToB B mapamerpax JlenaBura-
XaprenOepra

KunemaTtrka MaHUIYIISIIOHHBIX
poOOTOB: 33J1a4M O CKOPOCTSX

OcHOBHbBIEC MAaTPUYHBIE PA3JIOKEHHUS:
LU-pa3noxeHnne ¢ 4aCTUYHBIM
BBIOOpPOM Beayero siaementa u QR-
pa3iokeHue

Meton LU-pa3noxkeHust ¢ HaCTUYHBIM
BbIOOPOM BEAYIIETO 3JIEMEHTa

QR-paznoxxenue

Pemennsa CJIAY o6miero suaa.
Pemenue obpatHo# 3amaumn
KMHEMATHKHU N30BITOYHOIO
MaHHUITYJISITOpa

Pemenust CJIAY oOmiero Buaa

UucnenHoe pelieHne o0paTHo 3a1auu
0 CKOPOCTSX U30BITOUYHOTO
MaHUIIYJISITOpa

YuclieHHbIE METOBI PELLICHUS
HEJIMHEHHBIX YPABHEHUHN U CUCTEM
HEJIMHENHBIX YPaBHEHUIN

HucneHHble METOBI PEICHUS
HEJIMHENHBIX YPAaBHEHUN U CUCTEM
HEJIMHENHBIX YPaBHEHUN

YucneHnHoe peleHrne o0paTHO! 3a1a4u
0 TOJIOKEHMSIX

Bec KM:
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15
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$O06m1as yacts//Iy1s1 MpOMEKyTOYHOU aTrTecTaund

BPC kypcoBoii padoTbl/mpoekTa

7 ceMecTp

Beca KOHTpOIbHBIX MepoNIpusATHil, %o
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Onucanne KHUHEMaTUKU
MaHUITyIATOpa B IIapaMeTpax +
JlenaBura-Xaprenoepra

Pemenue npsiMmoii 3a1a4u o
MOJIOKEHUAX. AHaIN3 paboueit
oOactu




YpaBHeHUs] KHHEMATUKU
MaHUITYJISITOPA B CKOPOCTSIX.
MonenupoBaHue TPaeKTOPHOTO
JIBIDKCHUSI

Pemenue obpatHoi 3a1a4u 0
MOJIOKEHUSAX MAaHUTTYJIATOPA.
MoaenupoBaHue TPACKTOPHOTO
JIBHKEHUS

Bec KM:

20

10

10

12

12

12




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
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIIK-1 N-Sorx-1 [Tpumensier | 3HaTh: UccnenoBanme oOycnopnennoctr CJIAY. OneHnka norpenHocTy penieHus
MaTeMaTUYeCKU  ammapar | METOJIbl PEIICHUs CUCTEM CJIAY (Pewenue 3amau)

YUCJIICHHBIX METOO0B

JUHENHBIX aNredpanyecKux
YPaBHEHUN ¢ MaTpulaMu
IIPOU3BOJIBHOTO BUA
METO/IbI IPUMEHEHUS
OCHOBHBIX MaTPUYHBIX
pa3noKeHu! B 3a7a4ax
JUHENHON anreOpsbl
METObI aHATIU3a
MIOTPEIIHOCTEN peleHus
YPaBHEHUI IIPYU HAJIUYUU
MOrPEMTHOCTEN NCXOAHBIX
JAHHBIX

METO/]IbI TPUOTNKEHUS
byHKIIUH

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

YMeTs:

MIPUMEHATH AJITOPUTMBI
YHUCJICHHOT'O pELICHUs
JINHEWHBIX YPABHEHUN

[Ipumenenne MHK st annmpokcumanyuy TabanyHON 3aBUCUMOCTH.
Crenennoii 6a3uc (KoHTposbHas padora)

Pemenne CJIAY meronom Xoneuxoro (KonTposbHas padota)
Pemenne CJIAY metonom LU-pasznoxkenus 6e3 BbIOOpa BEIyIIETO
anemenTa (Kontponbsnas pabota)

LU-pa3noxeHue ¢ 4aCTUYHBIM BEIOOPOM BEYIIETO JIEMEHTa
(KonTposbhas paboTta)

YucieHHoe peleHne HemuHeHbIX ypaBHeHuil (KonTponbsHas pabora)
3ammra nabopaTopHbix padot. biok «MccnenoBanue norpemHocTen
pemenust CJIAY» (JlabopaTopnas pabota)

3amuTa J1abopaTopHbIX padoT. biok «Ipubnmxenne QyHKIMI 1
MaTeMaThdeckas o0paboTka gaHHbIX» (JlabopaTopHas pabora)

3ammra nabopatopHbsix padot. biok «Pemenue CJIAY merogamu
MaTpUYHBIX paznoxeHuid» (JlaboparopHas padora)

3ammTa nadopatopusix padoT. biok «Metoast LU- u QR-paznoxenuii»
(JTabopaTopnas pabora)

3amura nabopaTopHbix padot. biok «Pemenue CJIAY obmero Buaa.
Pemenue o6paTHOI 3a/1a4M O CKOPOCTAX U30BITOUHOTO MAHUITYIIATOPA
(JTaboparopnas paboTta)

3amura 1abopaTtopHbIX padot. biok «UuciaeHHoe peleHre HelTMHEHHbBIX
ypaBHeHu» (JIabopaTopras padoTta)




MIPUMEHSTH AJITOPUTMBbI
YHCIIEHHOT'O PELICHHUS
HEJIMHEUHBIX YPAaBHEHUHN
IIPUMEHSTH AJITOPUTMBI
anmnpoKCUMaIK (QyHKIHA 1
TaOJMYHBIX 3aBUCUMOCTEN
aHAJIM3UPOBATh
IIOTPEIIHOCTH PELICHHUS
YpaBHEHUH IIPU HAINYUHU
MIOTPEIIHOCTEN NCXOHBIX
JAHHBIX

IIPUMEHSTh METO/IbI
MaTpPUYHBIX PA3JI0KEHUN
JUIs peIleHus 3a1a4
JMHENHON anreOpsl

OIIK-4 N/I-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 padboT. biok «Pemenne CJIAY meronamu
peLeHus ypaBHEHUI MaTpUYHBIX paznoxeHuid» (JlaboparopHas padora)
npoecCHOHANBHBIX 3aJ]ad | UCIIOJIb30BATh MIPOrpaMMHBbIe | 3aluTa JlabopaTopHBIX padoT. biok «HucneHHoe pelieHre HeTMHEHHbBIX
TIAKeTh! IS TPUOIMKEHHS ypaBHeHUi» (JJabopaTopHas paboTa)
(GyHKIMH, MaTeMaTH4YEeCKON
00pabOTKH JaHHBIX
HCII0JIb30BaTh IPOrPaMMHBIE
MaKeTh! ISl YUCIIEHHOTO
pEIIEeHHS HETUHEMHBIX
ypaBHEHUH
OIIK-4 N/1-20mk-4 [Tpumensier | 3HaTh: 3amuTa 1abopaTopHbIX padboT. biok «KuHemaTrka MaHUMYISIIMOHHBIX
COBPEMEHHBIE METO/]Ibl YUCIIEHHOTO po6oroBy (JlabopaTopHas padora)
MaTeMaTUYeCKHe  IMaKeThl | PeIICHHs OOpaTHBIX 3a/1a4 3ammTa nabopatopHsix padoT. biok «Pemenne CJIAY obmiero Buza.

JJIsA MOACIINPOBAHUA n
HCCICOOBaHUA JWUHaAaMUKH

KHMHEMAaTUKU
MaHUITYJIATOPOB

Pemenne oOpaTHOI 3a/1a4K 0 CKOPOCTSX U30BITOYHOTO MAHUITYIISITOPAY
(JTaboparopnas padota)




CHCTEM, YOPaBIAEMOTO | YMETh:
JBUKEHHUSI MEXaTPOHHBIX U | MPOBOJUTH KHHEMATHUECKUN
POOOTOTEXHUYECKUX aHaJIU3 U MOJIEIIMPOBaHUE
YCTPOIMCTB JIBUKCHUS

MaHHITYJISIHUOHHBIX pOOOTOB

C HCIIOJIb30BaHUEM

IIPOrpPaMMHBIX [TAKETOB

IK-1 N-1nk1 CnocobeH | 3HaTh: Pemrenue npsiMoii 3a/1a4u O MOJIOKEHUSAX C TIOMOIIBIO OCHOBHOHM (hOPMYJIbI

BBITOJIHATh pa3palboTKy | arOpUTMbI IPEACTABICHUS | T€OMETPHUH JIBUKEHUS U METO/1a OTHOPOAHBIX NpeoOpa3oBanuil (Pemenue
CXEMOTEXHUYECKUX KHHEMAaTUKH 3a/1ay)
pelleHNit ¥  TMPOBEICHHS | MAHHUITYISIHMOHHBIX poOOTOB | Pemenne oOpaTHON 3a1a4 O CKOPOCTSIX U30BITOYHOTO MAaHUITYJISITOPA
pacueToB OTBITHBIX | B mapamMeTpax JleHaBura- (Pemenue 3agaq)
00pa3IoB MEXaTpOHHBIX U | XapTeHOepra Pemenue npsmoii 3ajaum 0 MOJIOKEHUSIX B Tapamerpax JleHaBura-
POOOTOTEXHHUECKHUX AITOPUTMBI UCCIIEAOBAHUS XaprenoOepra (KonTpoasHas padora)
YCTPOMCTB, W3/1eNINN | KHHEMAaTHKU 3amura 1abopatopHbIX padboT. biok «MarpuyHO-omepaTopHbIe METO/BI B
JIETCKOM M 00pa30BaTeNbHOM | MPOCTPAHCTBEHHOIO KHHeMaTuke TBEpAoro tenay (Jlaboparopuas padoTa)
POOOTOTEXHUKHU C | ABMKEHUS 3amura 1abopatopHbix padboT. biok «KnHemaTnka MaHUITYISIITUOHHBIX
IIPUMEHEHUEM YMers: po6otoB» (JlabopaTopHas pabora)
COBPEMEHHBIX MIPUMEHSATHh METO/IBI

KOMITBIOTCPHBIX TEXHOJIOTUI

YHCIIEHHOTO PELICHUS
oOpaTHBIX 3a/1a4
KHHEMAaTHKH
MaHUITYJIATOPOB

MPOBOANTH KHHEMATUYECKHUH
AHAJIN3 MaHUITYJIAIUOHHBIX
poOOTOB B MapameTpax
JlenaButa-XaptenOepra
PUMEHSTh TUTIOBBIE
AJITOPUTMBI aHAJIN3a
KHHEMAaTHKH
MaHHUITYJIAIUOHHBIX pO6OTOB




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

KM-1. UccaenoBanue odyciaoBiaeHHoctu CJIAY. Onenka norpemHocT! pemeHust
CJIAY

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOJIBLHOrO MeponpusaTHs: Pemenue 3anau

Bec konTpoabHoro meponpusitusi B bPC: 8

IIpouenypa mnpoBegeHMsl KOHTPOJHLHOr0 Meponpusitusi: PacuéTHoe 3agaHue BBINOJIHACTCS
CTYJIEHTOM U cIaéTcsi Ha MPOBEPKyY MpenojaBaTento. [Ipu HeoOX0oAUMOCTH MpenoaBaTeNb 3a1aéT
YTOUHSIOIINE BOMPOCHI 110 PEIICHUIO 3aJaHHUS.

Kparkoe cogepxanue 3aganus:
PacuérHoe 3aaH1e cOCTOUT ABYX 3a/a4 Ha TeMbl "BeKTOpHBIE U1 MATPUUHbBIE HOPMBI'",
"OrneHrnBaHuE MOTPELIHOCTH peIIeHHs] 0OpaTHOM 3a1auu O CKOPOCTAX U30BITOUHOTO
MaHunyssTopa". Penienue nepBoi 3a/1auy HaIllpaBJIEHO HA OCBOEHUE MAaTEMaTHUECKOI 0
anmnapara, MCIoJIb3yeMOTI'0 JJIsl OLICHUBAHUS ITOTPEIIHOCTEN, 8 BTOPOU - HA IIPUMEHEHUE
TeopeM 00 ouieHkax norpemHocteil CJIAY Ha KOHKpETHBIX pHUMepax.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTs: aHaJIM3UPOBATh 1.Haiigute k-nopmy matpun A, B, A+B, AB. IIpoBepste

MOTPEITHOCTH PELICHUsI YpaBHEHUHN BBITIOJITHEHUE CBOMCTB MaTPUUHBIX HOPM:

OpY  HAJIAYMK  IOTPEHIHOCTEH -1 2 1 10 =25 4

UCXOJHBIX JTAHHBIX A=| 5 5 —-4|,B=(-8 5 12, k=1
-13 0 4 10 —-15 42

Pemmte 06paTHyO 3a7a4y 0 CKOPOCTAX IJIOCKOTO
TPEX3BEHHOI'0 MAaHUMYJIATOPA JUIs 33JaHHON
KOH(Urypaiyu: Mo W3BECTHBIM KOMIIOHEHTaM CKOPOCTH
BBIXOJIHOTO 3BeHA Vyy, Vy,,, W3, HAUTH BEKTOP CKOPOCTEN

B COWICHEHMX ¢. PemmTs cucreMy ypaBHEHUI

xunematuku Jq = v,v = Vax Vay w3,)7, 6e3
HOTPENIHOCTEH, a TAKKE C TIOTPEIIHOCTAMH ITPaBhIX

qacteit: Jqey = v + Av(yy,Jq) = v + Av(yy. IIposepbTe
BBITIOJTHEHUE TEOPEMBI 00 OLIEHKU MOTPELIHOCTEN
pemenust CJIAY. Onenure yucio 00ycaoBI€HHOCTH
Marpuilsl CJIAY MeT0o10M CTATUCTUYECKUX UCIIBITAHUM.
[Touemy MOTrpemHOCTH pelIeHUs] IPUHUMAIOT OOJIbIIHE
3HAYEHUS NpU HE3HAYUTEIbHOM W3MEHEHUU NPaBon
4acTH?
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Figure 1 KnHematnueckasa cxema maHMnynatTopa

Iimna nepsoro 3pena: [ = 1.5 M.
a) ) =90°, By = 87°, dy = 0.5,

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

b) 1 = 90°, > = 180°, ds = 0.5m,

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

Figure 2 Mpumep NCXOAHbBIX AaHHbIX

Onucanne MKAJbI OIlCHUBAHUS:

Ouyenxa: 5
Onucanue xapakmepucmuku 8blnoaHeHus 3nanus: Pacu€rsl nponsseaeHsl 0e3 omuooK,
HCII0JIb30BaHbl KOPPEKTHBIE (OPMYJIbI, 0OpMIIEHHE PaOOThI CTPYKTYPUPOBAHO U OTPAKAET
IIOCTAaHOBKY 3a/1a4l, XOJ PEIIECHUS U COAEPKUT BBIBOBI.

Ouyenka: 4
Onucanue xapaxmepucmuxu 6bIn0JIHeHUs 3Hanus: Pacd€Tbl NpOU3BENEHBI C HE3HAYUTEIbHBIMU
oIMOKaMu, UCIOIb30BaHbl KOPPEKTHBIE (POpMYIIbI, 0OpopmileHHEe pabOThl HETOCTATOUHO MOJIHO
CTPYKTYpPHUPOBAHO.

Oyenka: 3
Onucanue xapakmepucmuku 6bINOIHeHUs: 3HaHus: Pacd€Tbl MPOU3BEICHBI C TPyOBIMU ONTHOKAMH,
UCIIOJIb30BaHbl KOPPEKTHBIC (POpMYITbI, 0hopMiIeHHE pabOThI TUIOXO CTPYKTYPHPOBAHO,
OTCYTCTBYIOT BBIBOJIBI.

KM-2. Peuienue CJIAY MeToaoM Xo0JIeLKOI0

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec konTpoabHOro Meponpustusi B BPC: 10

IIpouenypa mnpoBexeHusi KOHTPOJIbHOro MeponpusaTusi: PaGota mnpoBoauTcs B yackl
IIPAKTUYECKUX 3aHATUHN B TEUEHUH JIBYX aKaJIEMUYECKUX YACOB.

Kpartkoe cogep:xkanue 3aiaHusA:
Pabora cocrout u3 3agaun Ha perenne CJIAY meronom XonemnKoro.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

\ YMmersn: IPUMEHATh  METOMbI \ 1.Pemuts CJIAY Ax = b MeTtogoM XO0NEIKOro:
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MATPUYHBIX  pa3IOKEHUH  JUIs 9 -9 9 =27 -9 [ 63 ]
peleHus 3amau JINHENHOMN -9 10 -—-11 28 8 —66
anreOpbl A=19 -11 14 -31 -6|,b=]| 75 |
—-27 28 =31 87 27 —203
L —9 8 -6 27 24 L —47 |
2.Pemute CJIAY Ax = b meronom X0JIEUKOIO:
4 —4 4 =12 —4 r 28 1
-4 13 =22 21 -5 -91
A=| 4 =22 41 =32 15|,b=]| 159
-12 21 -32 50 4 —152
L —4 -5 15 4 24 L 57
Onucanue MKAJIbI OEHHBAHNS
Ouenxa: 5

Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapaxmepucmuky 6bINOJHEHUsL SHAHUSL:

Ouyenka: 4

Hudienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakxmepucmuku bINOJIHEHUS] SHAHUSA

Oyenka: 3

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu 8bINOIHeHUS] SHAHUSA:

KM-3. Pemienue CJIAY metogom LU-pa3no:xxkenus 0e3 BbIOOpa Beayliero 3JieMeHTa

®opmbl peaquzanun: [TuceMennas padora
Tun koHTpoIbLHOrO MeponpusaTus: KonrponpHas pabora
Bec koHTpObHOrO Meponpusitusi B BPC: 10

IIpouenypa mnpoBeleHHWs] KOHTPOJIbHOIO0 MePONPUATHS:
NPAaKTUYECKUX 3aHIATUN B TEUEHUH JIBYX aKaJeMHUYECKHUX YacOoB.

KpaTKOC CoA€cpiKaHUuE 3alaHUA:

PaGora mpoBomuTCS B  Yachkl

Pabota cocrout u3 3anaun Ha pemenue CJIAY meronom LU-pasnoxenus.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTh: IIPUMEHSATH METOJIbI 1.Pemute CJIAY Ax = b metonom LU-paznoxenus 6e3
MATPUYHBIX  pa3OKEHUH IS BBIOOpPA BEIYIIETO DJIEMEHTA!
peleHus 3a/1a4y JTUHEHHON -6 —-18 -9 1 3 36 1
anreOpsI [12 30 6 -—16 —2] |—60|
A=]-6 -6 9 4 1|,b=1| 161
12 24 6 -—22 —7 [—SSJ
-6 —-6 -3 14 3 22
2.Pemmmute CJIAY Ax = b metonom LU-paznoxenus 6e3
BBIOOpA BEYIIIETO DJIEMEHTA:
-6 18 18 -—-12 -3 -30
[—12 30 54 -28 —10] [—34
A=]12 =54 12 4 —-12|,b=]| 128 |
—-12 42 6 —34 -15 —-110
6 —30 36 30 11 106
Onucanue MKAJIbI OLEHHBAHUS
Ouyenka: 5
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Huoicnuti nopoz evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapaxmepucmuku 8bINOIHEHUS] SHAHUSA:

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxky 6bINOJHEHUsL SHAHUA

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxky 6blNOJHEHUsL SHAHUL:

KM-4. 3ammura sadoparopubix pador. biok «McciienoBanue norpemHocTeil pemeHust
CJIIAY»

®opmbl peasuzanun: CMmemanHas Gopma

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec kouTposabHoro meponpusitusi B BPC: 8

IIpouenypa mnpoBedeHHs] KOHTPOJIBLHOr0 MeponpusTUsi: 3ammra 1a00paTopHON PabOTHI
ocyliecTBisieTcss B (hopMe OTBETa CTYACHTa Ha BOMPOCH MPENoiaBaTeisl MO MOCTAHOBKE 3aayu,
xonay eé BBITIOJIHCHUSA, aHAJIM3y PE3YJIbTATOB. Hrorosas OILICHKA BBICTABJIACTCA 110 COBOKYIIHOCTH
OILICHOK 3 3aIllUThl KKJI0U 1a00paTopHOi paboTHI.

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

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/bI aHaiu3a 1.Yto Takoe BeKTOpHas HOpMa?
HOTPELHOCTEN pelieHus 2.Kakue BuJbl BEKTOPHBIX HOPM BbI 3HaeTe?
YpaBHEHUU npu HaJIU4uu 3.YUto Takoe MaTpuyHas Hopma?
MOTPEIIHOCTEW NCXOJHBIX TaHHBIX 4.Kakue BUIbI MaTPUYHBIX HOPM BBl 3HaeTe?

5.YT0 Takoe 4ncio 00yCIOBIEHHOCTH MAaTPUILIbI?

6.Kax uncino 00yclioBIE€HHOCTH XapakTepU3yeT BIHSHHUE
MOTPEIIHOCTEN NCXOAHBIX NaHHBIX Ha pemieHne CJIAY?
7.Kakue ¢pyHKIMM B MaTeMaTHUYECKUX ITaKeTax
MATLAB, Scilab ucnonbs3ytorcs 1 BHIYUCICHUS
BEKTOPHBIX M MATPUYHBIX HOPM, YHCIIA
00yCJIOBJIEHHOCTH MaTpHIIbI?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Onucanue xapaxmepucmuxu evinoaxenusi 3anus: OTBETHI TIOJTHBIC, JIOTHUYECKA 000CHOBAHHEIC, HE
coJiep>kaT oMOOK. BEIMOTHEHBI U 3alIUIIEHBI BCE JTa0OpaTOpHBIE PabOTHI OJIOKA.

Ouyenka: 4
Onucanue xapaxmepucmuxu 8vinoixeHus 3Hanus: OTBETHl OTHBIC, JIOTHUECKU 000CHOBAHHEIE,
coziepKaT HEOOIBIIIOE KOJTUYECTBO ONMTMOOK. BBITIOIHEHBI 1 3alTUIIICHBI BCE TA00OpAaTOPHBIE PAOOTHI
0JI0Ka.

Oyenka: 3
Onucanue xapaxmepucmuxu vinoineHus sHanus: OTBETHI HEMOIHBIE, COJIEPKAT OLTHOKH.
BrITioTHEHBI 1 3aIUIIEHBI BCE JIA0OpaTOpHBIE paObOTHI OJI0KA.
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KM-5. 3ammTa sadoparopubix padot. biok «Pemenne CJIAY meTrogaMmu MaTpUYHBIX
pa3JioKeHu i

®opmbl peasuzanun: CMmemanHas Gopma

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 9

IIpouenypa mnpoBedeHHs] KOHTPOJIBHOr0 MeponmpusiTusi: 3ammra 1a00paTopHON pPadOTHI
ocyliecTBisieTcss B (oopMe OTBETa CTYACHTa Ha BOMPOCHI MPENoaBareisl M0 MOCTAHOBKE 3aJayu,
xony eé BBITIOJIHCHUA, aHAJIN3y PC3YJIbTATOB. Hrtorosas OLICHKA BBICTABJIACTCA 110 COBOKYIIHOCTHU
OLICHOK 3 3alllUThl KaKJI01 1a00paTopHOil pabOTHI.

KpaTlcoe coacpsKaHME 3aJaHUs:
OTBeTHTH Ha BOITPOCHI, 3aJaHHBIC ITPEIIOAaBaTCICM.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh:  METOABl  IPUMEHEHUs 1.Kakue ¢pyHkunu B MaTeMaTHUYECKHUX MTaKeTax
OCHOBHBIX MaTPUYHBIX MATLAB, Scilab ucnons3ytorcs aist pemenust 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 ucnonbs3yrorcs A TOCTPOCHUS
paznoxeHus: X0JIeIKoro?

5.YTo Takoe CUHTYIISIPHOE Pa3I0KEHHE MAaTPHUIIBI?
6.Ilepeuncnure ocHoBHbIE 3Tanbl pemenus CJIAY
MetozioM SVD-pasnoxeHus.

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

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

11.Chopmynupyiite ycnoBue paboTocrnocoOHOCTH
merona LU-pasznoxeHus.

Ymerts: HCIIOJIb30BATh (1 2 3 -1
pOrpaMMHBIC MaKEThI ISt 1.Pemmure CJIAY Ax =b,A=|6 5 4|,b=|2|B
YUCJIEHHOTO PEUIEHUs JUHEWHBIX 7 8 10 0
ypaBHEHHUIA MATLAB nnu Scilab. ]
10 1 =2
2.Pemmutre CIAY Ax =b,A=|1 24 1|,b=
-2 1 10
[—1
2 | merogoMm Xomenkoro 8 MATLAB umn Scilab.
0

?;.HOCTpOIZTe SVD-pa3noxxenne matpuubl A =

1 p é 3 | B MATLAB s Scilab.
Onucanue mMKaJIbl OLICHUBAHUA:
Ouyenka: 5
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Onucanue xapakmepucmuku epinoanenus 3uanusa: OTBETHI OJTHBIE, JOTHUYECKH 000CHOBAaHHbBIE, HE
coJiepKaT OTMOOK. BBITIOTHEHBI M 3alTUIIICHBI BCE JTaOOpaTOpHBIE pabOThI OJI0Ka.

Ouyenka: 4
Onucanue xapakmepucmuku 6blnoaHeHus sHanus: OTBETHI MOJIHbBIE, JJIOTUYECKH 000CHOBAaHHEIE,
cojiepkat HeOObIIOe KOJIMYECTBO OMIMOOK. BEIMOMHEHBI U 3aIIUIIEHBI BCe TabopaTOpHBIE pabOThI
OJ0Ka.

Oyenka: 3
Onucanue xapakmepucmuku ebinoneHuss 3uanus: OTBEThI HENOJTHBIE, COJIEPKAT OITUOKH.
BrImoTHEHBI ¥ 3alTUIICHBI Bce Ta00paTopHbIe paboTh OI0KA.

KM-6. IIpumenenne MHK nns annpoxcumanum tadau4yHoi 3apucumocT. CTeneHHoit
Oasuc

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTpoabHOro Meponpustusi B BPC: 9

IIpouenypa mnpoBeaeHHs KOHTPOJIbHOIO Meponpusitus: Pa0Gora BbINONHAETCS B 4Yachl
IIPAKTUYECKUX 3aHATUHN B TeueHUH 90 MUHYT.

Kparkoe conep:kanue 3aaHus:
3amaHue COCTOUT U3 3aJIa4M Ha alpOKCUMAINIO TabIuIHbIX qaHHeM o MHK ¢
UCIIOJIb30BAHUEM CUCTEMbI HOPMAJIbHBIX YPaBHEHUIA.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: TIPUMEHSATH  AITOPUTMBI 1.lana TabnuuHast 3aBuCUMOCTS Yy (X}).
anmpokcuManuu  QyHKIMA | Hcnonwszys MHK, noctpouts annpoxkcumupyromue
TaOJMYHBIX 3aBUCUMOCTEN ¢yHkuu B creneHHbIx 6asucax {1, X} u {1, X, X?} .

Haiitu u cpaBauTh CKO mosydeHHBIX anmpOKCHMaHTOB.

k 1 2 3 1 5 6 7 8 9 10
X -4 -3 -2 -1 0 1 2 3 4 5
Yo -99 —-01 —63 —-96 —64 3.4 01 122 136 15.

Eo1 02 3 4 5 6 7 8 9 10
Xy -6 -5 -4 -3 -2 -1 0 1 2 3
Yy 37 39 -27 —4 -18 -32 -26 -09 -—-109 -189

Figure 3 Mpumepbl NCXOAHBIX AAHHbIX

2.IToctpouTth rpaduk annpokcuManTa Ha poHe
HCXOJHBIX IaHHBIX B MATEMATUYECKOM I1aKETeE.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 95
Onucanue xapakmepucmuku 6blnOJHeHUs 3Hanus: PacdéTsl MPOU3BeCHbI 0€3 OIMIMOOK,
MCTIOJIb30BaHbI KOPPEKTHBIE (POPMYIIBI, 0POPMIICHHE PAOOTHI CTPYKTYPUPOBAHO U OTPAXKACT
MMOCTAHOBKY 3a/1a4M, X0 PEHICHHUS U COAECPIKUT BBIBOJIBI.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu 6bIn0IHeHus 3Hanus: Pacd€Tbl NpOU3BEAEHBI C HE3HAYUTEIbHBIMU
omnOKaMu, UCTOIb30BaHbl KOPPEKTHBIE (POpMYIIbI, 0OpopmileHHE pabOThl HETOCTATOUYHO MOJIHO
CTPYKTYpPUPOBAHO.
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku 6blnoIHe s 3Hanus: Pacy€Tsl Mponu3BeeHbI ¢ TpyObIMU OMIHOKaMH,
UCTIOJIB30BaHbI KOPPEKTHBIE (hopMyITbl, 0hopMiIeHHE pabOThI TUIOXO CTPYKTYPHPOBAHO,
OTCYTCTBYIOT BBIBOJIBI.

KM-7. llpumenenne MHK nns annpoxcumanuu Ta0JMYHOMH 3aBUCHMOCTH.
Tpuronomerpnuecknii 6a3uc. CpaBHUTEIbHbIN AaHAJIN3 PellleHUs] B Pa3JIMYHbIX 0asucax

®opmbl peaausanun: [Iposepka 3aganus

Tun KOHTPOJBLHOr0 MeponpusiTusi: Pemenue 3amnau

Bec kouTposabHoro meponpusitusi B bPC: 14

IIpouenypa mnpoBegeHHsi KOHTPOJBLHOIo MeponpusaTHsa: Pacu€rHoe 3amaHue BBIOJIHAETCS
CTYJIEHTOM M cIaéTcsl Ha MPOBEPKY IpenogasaTeito. [Ipy HE0OX0AMMOCTH MpenoJaBaTellb 3a1aET
YTOYHSIOIIME BOIIPOCHI 10 PEHICHUIO 3aJaHHUS.

Kparkoe conepxanue 3ajanus:
PacuérHoe 3a1aHue COCTOUT U3 JABYX 3a]1a4 [0 alIPOKCUMALIUIO TaOMUyHbIX JaHHbIM 1o MHK
C MCIIOJIb30BAaHUEM PA3IIMYHBIX CUCTEM 0a3UCHBIX (yHKIMU. Pemenne 3aqay Ha HEKOTOPHIX
JTarax MpearonaraeT UuCIoib30BaHue IPUKIIAJHBIX MATEMAaTUYECKUX MTaKeTOB. B kayecTBe
MCXOJIHBIX TJAHHBIX MOT'YT UCIIOJIb30BATHCS U3MEPEHUS C JATYUKOB PEAIBHBIX TUHAMUYECKUX
CHUCTEM, ITOJIyYE€HHBIE IIPU 3KCIIEPUMEHTaILHOM nocTpoeHnn AUX.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMerTh: UCII0JIb30BATh 1./lana TabmmuHas 3aBucuMocThb Yy, = f(Xy), roe f(x) -
MPOrpaMMHBIC  TTAKETHI nepuondeckas (yHKIHS ¢ M3BECTHBIM nepuojgioM T = 21/ w.
JUIs npUOIHKEHUS Hcnons3ys MHK, nmoctpouTs anmpokcumupyonme QyHKIA B
byHKIHH, TPUTOHOMETPHUYECKUX

MaTeMaTU4eCcKoi 0asucax {1, coswx, sinwx} u {1, coswx, sinwx, cos2wx, sin2wx} .
00pabOTKH JaHHBIX Pemmts 3a1a4y, HCIIOB3YsI METO/IbI HOPMAIIBHBIX YPAaBHEHHIA,

CUHTYJIIPHOTO pa3JIoKeHUs, IICEBI000PaTHON MaTPUIIbI, & TAKXKe
CTaHJapTHbIE (PYHKIIMH MAaTEMAaTHYECKOTO ITaKeTa.

[TocTpouts rpaduky NOTYyYEHHBIX alIIPOKCUMAHTOB.

Haiitu u cpaBauTs CKO nosy4eHHBIX allIpOKCHMAaHTOB.

ko1 2 3 4 5 6 7 8 9 10
X -2, =175 -15 -125 —-1. —-0.75 —-0.5 —-025 0. 025 w=m
Ye 2 2. 15 0. -1 05 05 1 15 15

k 1 2 3 4 5 6 7 8 9 10 _
Xx —-35 -3, -25 -2, -15 —-1. —05 O 0.5 1. w= E
Y. —05 -1.5 -25 -35 —-35 -25 —-15 —-05 —-05 —1.5

Figure 4 Mpumepbl UCXOAHBIX AAHHbIX

2./lana TaGnuuHast 3aBucuMocTh Yy, = f(Xy), rne f(x) -
nepuonndeckas QyHKIHS ¢ H3BECTHBIM niepuogoMm T = 21/ w.
Ucnonszys MHK, noctpouts annpokcuMupyronme GyHKIUH B
TPUTOHOMETPHUECKUX

0aszucax {1, coswx, sinwx} u {1, coswx, sinwx, cos2wx, sin2wx} ,
crenennoM Gasuce {1, x, x2, ... x"} u 6asuce MHOrOUNEHOB
Yeowimuésa {Ty, Ty, ... Ty—1}

Onpeaennts MUHUMaIbHOE 3Ha4eHHe N, TPy KOTOPOM
MOJINHOMUAJIbHAS allIPOKCUMAIUs Ja€T TaKyIo K€ TOYHOCTb, YTO
U TPUTOHOMETPUYECKASI.
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Omnpenenuts N, npu kotopom 3agada MHK B crenennom 6azuce
TEpPSET BBIYUCIUTENbHYIO YCTOHYUBOCTbD, TPOMILUTIOCTPHPOBATH
3TOT (pakT rpaduKaMu.

[ocTpouTts rpaduku NOTYYEHHBIX ANMIPOKCUMAHTOB.

Haiitu u cpaBHUTH yKciaa 00yCIOBICHHOCTH 331a4u B
MEePEYHCIICHHBIX 0a3ucax.

E Xy Y E Xy Y E X Y EoXe Y
111 —338 113 -1 15, —294 31 17, —1.36
) 2 112 —3.06 12 132 —136 2 152 —27 32 172 —1.68
w=3 3 114 —2.76 13 134 —1.84 3 154 —242 33 174 —1.82
4 116 -2.16 14 136 —236 1156 —212 34 176 —264
5 118 —16 15 138 —248 5 158 —1.04 35 178 —2.34
6 12 —0.94 16 14, —264 6 16. —0.78 36 18. —26
7122 —0.22 17 142 -3.08 27 162 —06 37 182 —3.06
8 124 —0.14 18 144 —3.14 28 164 —032 38 184 342
9 126 —06 19 146 -3 29 166 —0.68 39 186 —3.44
10 128 —0.52 20 148 —3.24 30 168 —0.6 40 188 —3.02

2
2
2
2
2
2

Figure 5 Mpumep UCXOAHbIX AaHHbIX

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Onucanue xapakxmepucmuxu binoaHeHus 3Hanus: PacaéTel mpou3BeeHbl 03 OMTHOO0K,
WCIIOJIb30BaHbI KOPPEKTHBIE (POPMYIIBI, 0POPMIICHHE PAOOTHI CTPYKTYPUPOBAHO U OTPAXKACT
MMOCTAHOBKY 33129, X0/ PEIICHUS U COJCPIKUT BHIBOIBI.

Oyenka: 4
Onucanue xapaxmepucmuxu 8binoHeHus 3nanus: PacaéTel mpon3BeeHbI C HE3HAYUTEITHHBIMU
OIIMOKaMH, HCIIOJIb30BaHbI KOPPEKTHBIC (hOPMYITbI, 0OopMIIeHHE PabOThI HEAOCTATOUHO MOIHO
CTPYKTYpPHUPOBAHO.

Oyenka: 3
Onucanue xapakxmepucmuxu 8blnoIHeHUs: 3HaHus: PacdéThl MPOU3BEACHBI C IPYOBIMU OIMIMOKAMH,
MCIIOJIb30BaHbI KOPPEKTHBIE POPMYITBI, 0OpopMIIeHHE PAOOTHI TNI0X0 CTPYKTYPUPOBAHO,
OTCYTCTBYIOT BBIBOJIBI.

KM-8. 3amura adoparopusbix padot. biaok «I[Ipuban:xenue pyHkuuii u
MaTeMaTH4eckas 00padoTKa JaHHBIX»

®opmbl peanusanun: CMemnianHas popma

Tun koHTpoaBLHOr0 Meponpusitusi: Jlabopatopnas padora

Bec konTposbHOro meponpusitusi B bPC: 12

IIpoueaypa mnpoBedeHHs] KOHTPOJIBHOIO MepoONpHMATHs: 3amuTa J1a0opaTopHOM pPabOTHI
OCYILECTBIIsIETCS B (DOpME OTBETA CTYAEHTAa Ha BOIPOCHI MPENoaBaTelsl IO MOCTAHOBKE 3aJauH,
X0Jly €€ BBINOJHEHHUs, aHAIN3Y pe3yabTaToB. MITOroBas oreHka BBICTaBIISIETCS MO COBOKYITHOCTHU
OLICHOK 3a 3alllUThl KayKJ01 1a00paTopHOil pabOTHI.

KpaTkoe cogep:kanune 3a1aHus:
OTBETUTD Ha BOMPOCHI, 33J[aHHbIE MTPETOIABATEIIEM.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh: METOABl  NPUOIMKEHUS 1.0OcHOBHas uest METO/1a HAUMEHBIINX KBAPATOB
byHKIII (MHK).

2.Yto Takoe HOpManbHble ypaBHeHnss MHK?

3.Yro Takoe MaTpuIa maaHa?

4.Kak nonyunts HopMasibHble ypaBHeHUs: MHK, 3Has
MaTpula IjIaHa ¥ MacCUB 3HaUYeHUH QyHKIMN?
5.I1ouemy 15 penieHns1 HOpMaJIbHBIX YPAaBHEHUN MOKHO

17




MPUMEHATHh METO XO0JICIIKOT0?

6.0nummTe anroput™ pewmenus 3agaun MHK metonom
MICEeB000PATHON MaTPHUIIBI.

7.B uéMm cocTOUT NTOCTAaHOBKA 3a/1a4ll MHTEPIOJALUUN?
8.Kak mocTponuTh HHTEPNOJIALMOHHBIA MHOTOWIECH
Jlarpanxka?

9.Ut0 Takoe KyOM4eCKUi CIiIaiiH?

10.ITepeuncianTe OCHOBHBIE 3TAIlbl PEIICHUS 33/Ia4H
CIUTalH-UHTEPIOJIALIUH.

11.Kakue QpyHKIIUN B MaTeMAaTHIECKUX ITaKeTaxX
MATLAB, Scilab ucnionb3yroTcst A1 peIIeHUs 3a1a41
MHK?

12.Kakue pyHKIMHM B MAaTEMaTHYCCKUX TTAKeTax
MATLAB, Scilab ucnons3yrotcs 1Jis pelieHus 3aaa4y
UHTEPHOJIALNHN?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Onucanue xapaxmepucmuxu 8vinoanenusi 3anus: OTBETHI TIOJTHBIC, JIOTHYECKA 000CHOBAHHEIC, HE
coJieprKaT OIIMOOK. BBINOTHEHBI U 3aIMIIEHBI BCE JTa0OpaTOpHbIC PadOTHI OJIOKA.

Ouyenka: 4
Onucanue xapaxmepucmuxu 6vlnoanerus 3Hanus: OTBETHI TOJHbBIC, JJOTHYECKH 000CHOBAaHHEIE,
coJiepkaT HeOOJIBIIOE KOJTMIECTBO OMMOOK. BBIMOTHEHBI U 3aIIUIICHBI BCE JIAOOpATOPHBIC PAOOTHI
OJI0Ka.

Oyenka: 3
Onucanue xapakxmepucmuxu vinoineHus sHanus: OTBEThl HEMOIHBIE, COJEPKAT OLUTHOKH.
BrinonHeHs! 1 3alMIIeHb! Bee TabopaTopHbIe paboThI OJI0Ka.

KM-9. Pemienue npsimoii 3a1a4M 0 MOJIOKEHUSIX € IOMOIIbIO OCHOBHO# (hopMyJibl
reoMeTpMHU ABMKEHHUS] U METO/Aa OTHOPOIHBIX IPe0OpPa30BaHUil

®opmbl peamszanun: IIposepka 3aganus

Tun koHTpoILHOTrO MeponpusTHs: Pemenue 3agau

Bec koHTpObHOrO Meponpusitusi B BPC: 10

IIpouenypa mnpoBegeHMsi KOHTPOJIBLHOIO MeponpusaTHsa: PacuéTHoe 3amaHue BBIOJIHSAETCS
CTYAECHTOM U cIa€Tcs Ha MPOBEPKY IpernojaaBaTelnto. [Ipu HeoOX0MMOCTH MpernoiaBaTenb 3a1aET
YTOYHSIOIINE BOIIPOCHI 10 PEHICHUIO 33JaHHUS.

KpaTkoe coaep:kanue 3a1aHus:
3allaHI/Ie HaITpaBJICHO Ha IMOJIYUCHUEC HABBIKOB PCIICHUA 3a1a4 KWHEMATUKU IMTPOCTPAHCTBCHHBIX

MHOT'0O3BCHHBIX MaHHUITYJIATOPOB.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTn: MPUMEHATH  THUIIOBBIE 1.Pemuth npsimMyto 3a7ady O MOJOKEHUSIX

JITOPUTMBI aHANIM3a KUHEMATHUKHU MaHUIYJISITOPA, MPUBEAEHHOTO HA CXEME, UCTIONB3YIO

MaHUTYJSITHOHHBIX POOOTOB OCHOBHYIO ()OPMYITy T€OMETPUU JBIKEHUS U METOJ
OJIHOPOJHBIX KOOPIUHAT.
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Figure 6 Cxema maHunynsaTopa

2.PemnTh npsiMyto 3a7a4y O MOJ0KEHUSIX
MAaHUITYJISITOPA, IPUBEAEHHOIO HA CXEME, UCIIOIB3YIO

OCHOBHYIO ()OPMYITY T€OMETPHHU ABMKEHUS U METOJ
OJHOPOJHBIX KOOPAMHAT.

Figure 7 Cxema maHunynaTtopa

3.HaiinuTe BbIpaskeHue 17151 MaTpUIbl OJHOPOJHOTO
peoOpa3oBaHusl MAHUITYISATOPA B yIOOHOM /IS Bac

MaAaTEMAaTHYCCKOM ITaKETE.

Onucanue MKAJbl OLEHUBAHMS

Ouenka: 5

Onucanue xapakmepucmuku 8blnoIHeHus 3nanus: Pacu€rsl mponsBeeHbl 0e3 OMMooK,
HCIIOJIb30BaHbl KOPPEKTHBIE (POPMYJIbI, CUCTEMBI KOOPAMHAT BBE/IEHBI KOPPEKTHO, OhopmiieHuE
paboThI CTPYKTYPHPOBAHO U OTPAXKACT MOCTAHOBKY 33Ja4M, XOJ] pEILICHHS.

Ouyenka: 4

Onucanue xapakmepucmukuy 6bin0JIHeHUs 3Hanu: PacuéTel IpoU3BeIeHbl C HE3HAYUTEIBHBIMA
omrOKaMu, UCTOIb30BaHbl KOPPEKTHBIE (POpMyIIbI, 0opopmileHHEe pabOThl HETOCTATOUYHO MOJIHO

CTPYKTYpPHUPOBAHO.

Oyenka: 3

Onucanue xapaxmepucmuku 6bINOIHeHUs 3HaAHUA: PacdéThl IPOU3BEAEHBI C IPyObIMH OLIMOKAMH,
HCIIOJIb30BaHbl KOPPEKTHBIE POPMYJIbL, 0OPopMIIeHHE PAaOOTHI TNI0XO0 CTPYKTYPUPOBAHO,

OTCYTCTBYIOT BbBIBOIBI.
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KM-10. 3amuTra jsjadopaTopHbix pador. biok «MaTpuuHo-onepaTopHblie MeTObI B
KHHeMAaTHKe TBEPI0ro Tesia»

®opmbl peasuzanun: CMmemanHas Gopma

Tun KoHTPOILHOT0 MeponpusitTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBedeHHs] KOHTPOJIBHOr0 MeponmpusiTusi: 3ammra 1a00paTopHON pPadOTHI
ocyliecTBisieTcss B (oopMe OTBETa CTYACHTa Ha BOMPOCHI MPENoaBareisl M0 MOCTAHOBKE 3aJayu,
xony eé BBITIIOJIHCHUA, aHAJIN3Yy PC3YJIbTATOB. HUtorosas OIICHKA BBICTABJISICTCA IO COBOKYITHOCTHU
OLICHOK 3 3alllUThl KaKJI01 1a00paTopHOil pabOTHI.

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

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: AJITOPUTMBI HCCIEAOBAHUS 1.Yto Takoe MaTpuIila HAPaBIAOMUX KocuHycoB? Kak
KHHEMATUKA  TPOCTPAHCTBEHHOTO OHAa MCTOJB3YETCs JUIsl OTPEEICHUS KOOPAUHAT TOUKH
JIBIDKEHUS TBEpOTO Tena?

2.CBoiicTBa MaTpHIlbl HAIPABJISAIOIUX KOCUHYCOB.
3.YTto Takoe 0IHOPOIHbIE KOOPAUHATHI TOUKU?
4.Kakoii B UMEET MaTpulla OAHOPOJTHOTO
npeodpazoBaHus’?

5.3anumuTe GopMyIbl A1 MaTPULL IOBOPOTOB BOKPYT
KOOPAMHATHBIX OCEH.

6.Kax onpenenuTs MaTpuily 0IHOPOAHOIO
npeoOpa3oBaHus AJs BBIXOAHOTO 3B€HA MaHMITYJISATOpa,
3HAsi MAaTPUILIBI JAJI1 CMEXKHBIX 3BEHHEB?

7.9t10 Takoe yrisl pHICKaHUs, TAHTaXa, KpeHa?

8.Kak BbIpa3uTh MaTpHIly HAIPaBJISIOMINX KOCHHYCOB
4yepes3 yIiibl PhICKaHUs, TaHTraXxa, KpeHa?

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Onucanue xapaxmepucmuxu evinoaxenusi 3anus: OTBETHI TIOJTHBIC, JIOTHUYECKA 000CHOBAHHEIE, HE
coJiep>kaT oIMOoK. BEIMOTHEHBI U 3alMIIEHBI BCe Ta0opaTOpHbIe paboThl OJI0Ka.

Ouyenka: 4
Onucanue xapakmepucmuku 6vinonenuss 3uanus: OTBETHI MOJTHBIC, TOTHUYECKH 000CHOBAaHHBIC,
coJieprkaT HeOOJIBIITOE KOJTMIECTBO OMMOOK. BHIIOTHEHBI U 3aIIUIIICHBI BCE JIAOOpATOPHBIC PAOOTHI
0JI0Ka.

Oyenka: 3
Onucanue xapaxmepucmuxu vinoixneHus sHanus: OTBETI HEMOIHBIE, COJEPKAT OLTHOKH.
BrITioTHEHBI 1 3aIUIIEHBI BCE JIA0OpaTOpHBIE paObOTHI OJI0KA.

7 cemecTp

KM-1. Pemienne npsimoii 3a1a4m 0 NMoJI0KeHUsIX B napaMerpax JleHaBura-
Xaprenbepra

®opmbl peanausanuu: [luceMenHas padora
Tun koHTpoabHOro MeponpustTus: KourponsHas pabota
Bec koHTpOBbHOrO Meponpustusi B BPC: 15
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IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOr0 MepompusaTus: PaGota mnpoBomuUTCS B Yachl
AyIUTOPHBIX 3aHATHH (JJAOOPATOPHBIX padOT) B TCUCHUH JABYX aKaJIECMHUYECKUX YaCOB.

Kpatkoe cogep:xanue 3aganus:
Pabota cocTouT 13 pernieHus npsmMoii 3a/1a4i KHHEMAaTUKU MPOCTPAHCTBEHHOTO MaHUITYJISTOPA.
CucreMbl KOOPIMHAT 3BEHBEB U 000OIIEHHBIE KOOPAMHATHI BBOJISATCS TI0 aITOPUTMY
JlenaButa-Xaprenoepra.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTs: IIPOBOJUTD 1.Pemnte npsiMyto 3a7a4dy O IOJOKEHUAX MAHUITYJISITOPA
KMHEMaTU4YEeCKUI aHaIu3 METOJIOM OJHOPOIHBIX peoOpa3oBaHUll B MapaMeTpax
MaHUIYJISUOHHBIX  POOOTOB B JlenaBura-XapreHoepra.

rnapamerpax JlenaBura- — ]

XaprenoOepra |

2.Pemmte npsmyro 3agady o MMOJOKEHUSIX MAHUITYJISTOPA
METOJOM OJHOPOJHBIX MPEOOPa30BaHUM B MMapaMeTpax
JlenaButa-XaprteHnoepra.

Y=

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huowcnuii nopoe svinonnenus 3a0anus 8 npoyenmax: 95
Onucanue xapaxmepucmuxu 8bINOIHEHUS] SHAHUSL:

Ouyenka: 4
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapakxmepucmuxu 8bINOIHEHUS SHAHUSL:

Oyenka: 3
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 8bINOJIHEHUS. SHAHUSL:

KM-2. 3amura adopaTtopusbix padot. biok «KnHeMaTnka MaHUIY IS IMOHHBIX
podoTOB»

®opmbl peanuzanun: Cvemannas Gopma
Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora
Bec konTposbHoro meponpusitusi B BPC: 10
IIpoueaypa mnpoBedeHHs] KOHTPOJIBHOIO MepONPHATHSA: 3amuTa J1abopaTopHOW pabOTHI
OCYIIECTBIISIETCS B (pOpME OTBETa CTyIEHTa Ha BOIMPOCHI MPETOaBaTeNsi 0 MTOCTAHOBKE 3aJauH,
X0y €€ BBINIOJHEHHUS, aHAIN3Y Pe3yibTaToB. MITOroBas olleHKa BBICTABIISETCS MO COBOKYITHOCTU
OIICHOK 32 3aIIUTHI KKI0M 1abopaTOpHOU pabOTHI.
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KpaTkoe conep:kanue 3a1aHus:

OTBeTHUTH Ha BOITPOCHIL, 3aJaHHBIC ITPETIOAaBaTCICM.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HATh: AITOPUTMBI MPEACTABICHUS
KAHHEMATUKH  MaHUIYJISIIHOHHBIX
poboToB B mapamerpax [lenaBura-
Xaprenoepra

1.ChopMynupyiiTe alrOPpUTM MMOCTPOCHUS CHCTEM
KOOpJUHAT 3BE€HbEB MO anroputmy JlenaBura-
Xaprenoepra.

2.Kakue napaMeTpbl UCIOIb3YIOTCS IS 3aJaHUS
B3aMMHOI'0 PACOJIOKEHUSI CUCTEM KOOPJIUHAT B
npeactaieHuu JlenaBurta-Xaprenodepra?

3.3anuimuTe BeIpaXKeHHUE ISl MaTPULIbI OJTHOPOJAHOTO
npeoOpa3oBanus B napamerpax Jlenasura-XaprenOepra.
4.ChopMynupyiTe TOCTAHOBKY MPSIMOI U 0OpaTHOMN
3a/1a4 0 CKOPOCTSX MaHUMYJISTOPA.

5.Yrto Takoe IKOOMaH MaHUITYIsATOpa?

6.Kakoli pu3nyeckuii CMBICT UMEIOT CTOJIOIBI sIKoOraHa?
7.3anuuTe BEIPAKEHUE VIS KOMITIOHEHT CKOPOCTH 3BEHA
MaHUMYJSTOpa B MAaTPUYHOU (hopMme.

YMers: IIPOBOJIUTH
KHHEMaTU4eCKUH aHaJIn3 u
MOJIEJIUPOBAHHE JIBUKECHUS
MaHMITYJSIHUOHHBIX ~ pOOOTOB €
UCIOJIb30BAaHUEM  IPOrPaMMHBIX
[aKETOB

1.C momo111b10 MporpaMmbl, UCIOJIH30BAHHON Ha
nabopatopHoit pabote, epecTpoiiTe pabouyro 061acTh
MaHUITYJISTOpa C U3MCHEHHBIMU OTPAHUYCHHSIME Ha
yTJ1bI TOBOPOTA 3BEHBEB.

2.C momoIIpio IporpaMmbl, UCIIOJIH30BAHHON Ha
nabopaTtopHoit paboTe, IepecuuTanTe IEMEHTHI
ssKoOMaHa MaHUITYJISITOPA ISl KOH(PHUTypaIu,
yKa3aHHOU Mperno/iaBaTeseM.

OnucaHue MKAJbI OLleHUBAHUS

Ouyenka: 5

Onucanue XapakmepucmuKku 6blNOJIHEeHUsl 3HARUA.! OTBeThI IIOJIHBIC, TOTHYCCKHU 06OCHOBaHHI>I€, HE
COACpIKaT OIIMOOK. BBIMOIHEHBI 1 3alllUIICHbI BCC na60paT0pHLIe pa6OTLI OJ10Ka.

Ouyenka: 4

Onucanue xapakmepucmuku goinonnenus 3uanus: OTBEThI MOJTHbIE, JOTHUYECKH 000CHOBAaHHBIE,
coJiepaKaT HEOOJIbIIOE KOJIMUYECTBO OMIMOOK. BEINOIHEHBI U 3aIIUIIEHB] BCe TaOOpaTOPHBIE paOOTHI

OJIOKA.

Oyenka: 3

Onucanue XapakmepucmuKu 6blINOJIHEHUS 3HARUA. OTBeTHI HCIIOJIHBIC, COACPIKAT OH_II/I6KI/I.
BrinonHeHs! 1 3aMMIeHb! Bee 1abopaTopHbie paboThI OJI0Ka.

KM-3. LU-pa3ioxeHue ¢ 4aCTHYHBIM BHIOGOPOM BeIYIIEr0 3JIeMEeHTa

®opmbl peaausanun: [lucpmennas pabora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBeaeHHs KOHTPOJIbHOro MeponpusaTusi: Pabora mnpoBoauTcs B 4ackl
AyIUTOPHBIX 3aHATHH (JJAOOPATOPHBIX padOT) B TCUCHUH JABYX aKaJIEMHYECKUX YaCOB.

KpaTkoe cogep:kanune 3a1aHus:

PaGota cocrout u3 3amauun Ha pemenue CJIAY metomom LU-pa3noxeHus: ¢ 9aCTUUHBIM

BLI60pOM BCAYLICTO 3JICMCHTA.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTp: NPUMEHSATH  aIrOPUTMBI 1.Pemmure CJIAY Ax = b meronom LU-pa3noxenust ¢
YUCJIEHHOTO PEIICHUs] JMHEHHBIX YaCTUYHBIM BHIOOPOM BEIYILETO 3JIEMEHTA!
ypaBHEHUU [ 18 11 27 -1 2
_1-9 6 33 0 |21
A=1_18 —16 —12 —10|'" = |-10f
36 24 12 48 108

2.Pemmute CJIAY Ax = b meronom LU-paznoxxeHus ¢
YaCTUYHBIM BHIOOPOM BEIYIIIETO JIEMEHTA.

[—-12 -9 17 —-41 —86
A= 18 24 42 36 p= -78
18 6 -6 36| 30 |
36 24 12 48 —12
OnucaHue MKAaJIbl OIeHNBAHUS :
Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu 8bINOIHeHUs] SHAHUSAL:

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakxmepucmuxu 8bINOIHEHUS. SHAHUSL:

Oyenka: 3
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu biNOJIHEHUS. SHAHUSL:

KM-4. 3amuTa a1a6opatopabix pador. baok «Metoabl LU- u QR-pa3iioxennin»

®opmbl peanusanun: CmemnianHas Gopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa mnpoBedeHHs] KOHTPOJIBHOIO MepoONpHMATHs: 3amuTa J1a0opaTopHOM pPabOTHI
OCYILECTBIIsIETCS. B (DOpME OTBETA CTyAEHTAa Ha BOINPOCHI MPENoaBaTeNsl IO MOCTAHOBKE 3aJauH,
XOlly €€ BBIIIOJIHEHUS, aHAIN3Yy Pe3ybTaToB. MITOroBas OL€HKa BBICTABISAETCS IO COBOKYITHOCTH
OLICHOK 3a 3alllUThl KayKJ01 1a00paTopHOil pabOTHI.

Kparkoe conep:kanue 3a1aHus:
OTBETUTH Ha BOIPOCHI, 33 JaHHBIC MTPEIIO1aBaTEIIEM.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METOABI PEIICHUS CUCTEM 1.13n0xute ocHoBHBIE ATarbl pemenus CJIAY meronom
JIMHEWHBIX anredpanvdecKux LU-pa3noxkeHus ¢ 9aCTUYHBIM BEIOOPOM BEAYIIETO
YpaBHEHUH JJIEMEHTA.

2.Yto takoe QR-pa3noxxkeHne MaTpuibl?
3.U3noxure ocHoBHbIe Tansl pemenus CJIAY meronom
QR-paznoxenws (METOJIOM OTPAKEHUH).

YMeTb: NPUMEHATH  AJITOPUTMBI 1 2 3
YHUCJICHHOTO peIIeHUs] JIMHEHHBIX 1.Pemure CJIAY Ax =b,A=|6 5 4 |,b=
YpaBHEHUH 7 8 -9

2
[ 3 ] MetoaoM QR-pasznoxenus B makete MATLAB unu
—4

Scilab.
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1 2
2.IToctpoiite QR-pa3noxxenne Matputibl A = |4 3 | B

5 —6
nakere MATLAB nnu Scilab.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTBETHI TOJHBIC, JIOTHUYESCKA 000CHOBAHHEIC, HE
coJiepKaT omMOOK. BEITIOTHEHBI U 3alHUIIEHBI BCE JTA00paTOPHBIC PabOThI OJIOKA.

Ouenka: 4
Onucanue xapaxmepucmuxu 8vinoaneHus 3Hanus: OTBETHI TIOJTHBIC, JIOTHUYECKA 000CHOBAHHEIE,
coJieprKaT HeOOJIBIIOE KOJIMYECTBO OMIMOOK. BBIMOIHEHBI M 3aIIUIICHBI BCE JIAOOpATOPHBIC PabOTHI
0JI0Ka.

Ouenxa: 3
Onucanue xapaxmepucmuxu evinoaneHus snanus: OTBETHI HENOJIHBIC, COJIEPKAT OITUOKH.
BhInoIHEHBI U 3aIMINEHBI BCE JTa00paTOpHbIe pabOThI OJIOKA.

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

®opmbl peanu3anuu: [[poBepka 3aganus

Tun KOHTPOJIBLHOr0 MeponpusTus: Pemenue 3amaq

Bec koutposabHoro meponpusitusi B BPC: 15

IIpouenypa npoBegeHMsi KOHTPOJHLHOr0 MeponpusitTus: Pacu€THoe 3amaHue BBIMOTHACTCA
CTYJIEHTOM U CcIaéTCsl Ha MPOBEPKY mpenoaaBaTento. [Ipu HeoOXoaUMOCTH MpenogaBaTellb 3a1aéT
YTOUHSIOIINE BOMPOCHI 110 PEIICHUIO 3aJaHHUS.

Kpartkoe cogepxanue 3ajaHusi:
3aaHue HAMPaBJICHO HA H3yUEHUE PA3IMIHBIX METOJ/IOB YHCICHHOTO PEIIeHUsT 00paTHOMN

3ala4i O CKOPOCTAX M30BITOYHOTO MaHUITYJIATOpPA.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMers: MPUMEHSTH METO/IbI 1./Ins1 MaHUNYyIATOpA, MPUBEIEHHOTO HA CXEME, PELLIUTh
YUCJICHHOTO pEIIeHUs] OOpaTHBIX o0paTHyI0 3aa4y O CKOPOCTSIX.

3a/1a4y KMHEMAaTHUKH Jlanbl 3Ha4eHHs] 0000IIEHHBIX KOOPMHAT, KOMIOHEHT
MaHUITYJISITOPOB CKOPOCTH BBIXOJ/IHOTO 3B€HA, IJTUHBI 3BEHBEB.

Pemenue HeoOxoaumo nposecty MeTogamu QR-
paznoxenus, SVD-paznoxenus;, MHK ¢
nemndupoBanueM. CpaBHUTh MOTY4YE€HHBIE PE3yJIbTaThI.

«

o

Figure 8 Cxema maHunynsaTopa

2. J11st MaHUMYAATOPA, TPUBEAEHHOTO HA CXEME, PEIIUTh
00paTHyIO0 337a4y O CKOPOCTSIX.
Jlansl 3HaYeHNST 000OIMIEHHBIX KOOPAUHAT, KOMITOHEHT
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CKOPOCTH BBIXOJTHOTO 3B€HA, IITMHBI 3BEHHEB.

Pemenue HeoOxoaumo nposecty MeTogamu QR-
pasnoxenusi, SVD-paznoxenns, MHK ¢
nemrpupoBanueM. CpaBHUTH MOTYYEHHBIC PE3YJIbTATHI.

Figure 9 Cxema maHunynsaTopa

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Onucanue xapakxmepucmuxu ebinoaHeHus 3Hanus: PacuéTbl Mpou3BeCHBI 0€3 OIIHOO0K,
HCIIOJIb30BaHBI KOPPEKTHBIE (OPMYIIBI, 0OPMIICHHE PAOOTHI CTPYKTYPHUPOBAHO M OTPAKALT
MMOCTAHOBKY 3a/1a4H, XOJ] PCIICHHUSL.

Ouyenka: 4
Onucanue xapakxmepucmuxu 6bInoIHeHUs 3Hanus: Pac4€Tbl NpOU3BEIEHBI C HE3HAYUTEIbHBIMU
olMOKaMu, UCTOIb30BaHbl KOPPEKTHBIE (POpMYIIbI, 0OpopmileHHE pabOThl HETOCTATOUHO MOJIHO
CTPYKTYpPHUPOBAHO.

Oyenka: 3
Onucanue xapakmepucmuku 8blnoIHe s 3nanus: Pacu€rsl Ipon3BeeHbl ¢ rpyObIMU OLIMOKaMH,
HCIIOJIb30BaHbl KOPPEKTHBIE (POPMYIIbI, 0pOpMIIEHHE PAOOTHI IJII0XO CTPYKTYPHUPOBAHO.

KM-6. 3amura nadopartopubix padot. biok «Pemenne CJIAY o0mero Buga. Pemenne
00paTHOIi 321a4M 0 CKOPOCTAX U30LITOYHOI0 MAHUIYJIATOPA»

®opmbl peanuzanun: CvemanHas Gopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlaboparopnas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 10

IIpoueaypa mnpoBedeHHs] KOHTPOJIBHOIO MepPONPUATHS: 3amuTa J1adOpPaTOPHOW PabOTHI
OCyIIEeCTBIIsIeTCS B (pOpMe OTBETa CTyIEHTa Ha BOINPOCH MpernojaBareist MO MOCTAHOBKE 3aJauu,
xony eé BBIIIOJIHCHUSA, aHAJIN3Y PE3YJIbTaToOB. Utorosas OIICHKA BBICTABJIACTCA IO COBOKYITHOCTH
OLIEHOK 3a 3alUThI KaKJ0H J1ab0opaTOpHON PabOTHI.

KpaTlcoe CoA€CpKaHME 3alaHUA:
OTBeTuTh Ha BOIIPOCHI, 3a/IaHHBIC ITPCTIOAABATCIICM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOABl PELIECHHS] CHCTEM 1.Yto Takoe ncesnopemenne CJIAY?

JIMHEMHBIX anredpandecKux 2.YT0 Takoe HOPMAIBHOE TICEBIOPEIICHHE?
ypaBHEHUU c MaTpuLaMH 3.Kak HaliTu HOpMaJIbHOE TICEB/IOPEIIEHUE METOIOM
MIPOU3BOJIBHOTO BHJIA TICEeBI00OPATHON MaTPHIIHI?
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4 Kaxk HaillTH HOpMaJIbHOE TICEBAOPEUICHUE METOI0M
SVD-paznoxenus u QR-paznoxenus?

3HaTh: METOJIBI YHCIIEHHOI'O 1.Kakoii BUJ1 UMEIOT ypaBHEHUSI KHHEMATUKH CKOPOCTEM
peleHus 00paTHBIX 3a1a4y n30bpITouyHOr0 ManumynsTopa? Kak mocrpouts sikobnan
KHHEMATUKA MaHHITYJISITOPOB MJI0CKOTO MaHUIYJsITopa? CKOJIBKO PEIISHU MOXKET

uMeTh oOpaTHas 3a/1a4a 0 CKOPOCTSIX.

2.CopmynupyiTe anropuT™ pelieHuss oOpaTHOM 3a1a9u
0 CKOPOCTSIX U30BITOYHOIO MaHHUITyJIATOpa MeTo oM QR-
pa3IoKeHusl.

3.ChopmynupyiTe alrOpUTM pelIeHHUst 0OpaTHOU 3aaun
0 CKOPOCTSIX U30BITOYHOTO MaHUITYJISITOPA METOJIOM
SVD-paznoxenus.

4.Kakue BeIpaKeHUS JJIs TICEBI000PATHOM MAaTPHUIIBI
SIx00u M30BITOYHOTO0 MAaHUITYJIITOPA BAM U3BECTHBI?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Onucanue xapaxmepucmuxu 6vlnoaneHus 3uanus: OTBETHI TOJIHBIE, JIOTHYECKH 000CHOBAaHHBIC, HE
coJiepkaT omMOOK. BEITIOTHEHBI U 3alHIIEHBI Bee 1abopaTopHbIe paboThI 0JIOKA.

Oyenka: 4
Onucanue xapaxmepucmuxu 8vinoanenus: 3anus: OTBETHI OJTHBIC, JIOTHYECKA 000CHOBAHHEIE,
coJieprKaT HeOOJIBIIOE KOJIMYECTBO OIIMOOK. BhIMOIHEHBI U 3aIIUIICHBI BCE JIAOOpAaTOPHBIC PAOOTHI
0J10Ka.

Oyenka: 3
Onucanue xapaxmepucmuxu evinoneHus snanus: OTBETHI HENOJIHBIC, COJIEPIKAT OITHOKH.
BhInoTHEHBI U 3aIMIIEHBI BCe JTa00paTOpHbIe pabOThI OJIOKA.

KM-7. YUncnenHoe penieHue HeJIMHEHHBIX YPABHEHHI

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOrO MeponpusTus: KonrponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa mnpoBexeHusi KOHTPOJIbHOro MeponpusaTusi: PaGota mnpoBoauTcs B  Yachkl
ayJUTOPHBIX 3aHATUH (JTaDOpaTOPHBIX padOT) B TEUEHUH JIBYX aKaJeMHUYECKUX YacOoB.

KpaTKOC CoA€CpKaHUuE 3alaHUA:
Pabora cocrout u3 3ala41 Ha YUCIICHHOC PCIICHUC HEJIUHEHHOI O YpaBHCHHA pa3JINdYHbIMHA

criocodamu.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb: NPUMEHATH  AJITOPUTMBI 1.YncnenHo pemmure ypasHeHue sinx — (x — 1)% =
YHUCJICHHOTO pelieHus —1 merogamu npoctoil urepanuu, HeloToHa, ceKymux,
HEJIMHENHBIX YpaBHCHUHN lannes. TouHOCTh HAXOXKIEHUS KOPHEH € = 1073,

2.YucnenHo pemute ypasHeHue Vx + 2 — (x — 3)3 =
—4 merogamu npoctoil urepanuu, HeloToHa, cekymux,
YeOpimépa. ToYHOCTh HAXOKEHHUs KOopHei € = 1075,

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 95

Onucanue XapakmepucmuKku 6blNOJHEeHUsl 3HAHUA.
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuky 6bINOJHEHUsL SHAHUA

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuky 6blNOJHEHUsL SHAHUSL:

KM-8. 3ammuTa 1adoparopubix padot. biok «UucijieHHoe penenne HeJJMHeHHbIX
YPaBHEHUi»

®opmbl peaquzanun: CMmemanHas Gopma

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBedeHHs] KOHTPOJIBHOr0 MeponmpusiTusi: 3ammra 1a00paTopHON padOTHI
ocyliecTBisieTcss B (hopMe OTBETa CTYACHTa Ha BOMPOCHI MPENoaBareis MO MOCTAHOBKE 3aayu,
xonay eé BBITIOJIHCHUSA, aHAJIM3y PE3YJIbTATOB. Hrorosas OLICHKA BBICTABJIACTCA 110 COBOKYIIHOCTH
OIICHOK 3 3alllUThI KaKI01 J1a00paTopHOil paboTHI.

KpaTKOC CoA€cpKaHUuE 3alaHUA:
OTtBeTuTh HA BOIIPOCHI, 3a/IaHHBIC ITPCIIOAaBATCIICM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOABl PELICHHS] CHCTEM 1.Y1o Takoe nMHEWHas U CBEPXJIMHEHHAs CXOOUMOCTh
HEJIMHENHBIX YPaBHEHUN UTEPALIMOHHBIX METOA0B?

2.Kakue kputepun ocTaHOBA UTE€paLUii BaM U3BECTHBI?
3.KakoB anroputm peieHus HeIMHEWHOTO ypaBHEHUS
METOJIOM IpocToi urepanuu? Kakoil Bux umeer yciosue
MpeKpalleHus] UTepanuii?

4.Kakoli Bu UMEIOT pacy€THbIE COOTHOIIEHHUS METO/1a
Hrrotona? Kakos ero reomerpuueckuit cmbici? Kakoit
BH/JI UMEET yCIIOBUE NMPEKPALICHUs UTeparvi?

5.Kako# BuJ1 UMEIOT pac4E€THBIE COOTHOLIEHUS METOAA
cexymux? KakoB ero reomerpuueckuii cMpici? Kakoi
BUJI UIMEET YCIIOBUE NMPEKPaIICHUs UTeparuii?

6.KakoB xapakTep cX0JUMOCTH METOAOB ITPOCTOM
urepanuu, Hetotona, cexymmux, ["annes, YeObimépa?
7.M310%KHUTE QITOPUTM YHCIEHHOTO PelIeHns 00paTHOU
3aJ1a4M O MOJIOXKEHUsAX MeTo1oM HbroToHa.

8.1310kMTE aNrOPUTM YUCIEHHOTO PEIIeHUs] OOpaTHOMN
3aJ1a4M O MOJIOKEHUSIX METOJIOM ONTUMHU3ALINN.

YMeTs: HCII0JIb30BATh 1.C noMo111b10 MporpaMMsbl, HCIIOJIB30BAHHON Ha
MIPOrpaMMHBbIE MaKEeThI IE nabopaTopHOii paboTe, peluTe ypaBHeHHe X° =
YHCJIEHHOI'O peleHus 8 meTomoMm HeroToHa.

HEJIMHENHBIX YPaBHEHUN 2.C nmoMoIbI0 IpOrpaMMbl, UCIIOJIB30BAaHHOM Ha

n1abopaTopHOI paboTe, pelnTe ypaBHEHHE X° =

8 MeToI0M CEeKyIIHX.

3.C noMoIp0 TporpaMmbl, UCMOJIb30BAHHON Ha
nabopaTopHOil paboTe, pemmrTe 0OpaTHYIO 3334y O
MOJIOKEHHUSIX MeTOIoM HpI0TOHA /IS yKa3aHHOU
IIpero iaBaTesieM JIOKAIMU BBIXOJHOTO 3BEHA.

Onucanue MKaJbl OICHUBAHUA:
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Oyenxa: 5
Onucanue xapaxmepucmuku 8binonHenus sHanus: OTBETHI MOTHBIE, TOTUIECKH 000CHOBAHHbIE, HE
cojiepkat omOOK. BBITIOIHEHBI 1 3aIIMIIEHBI BCe TabopaTopHbIe paboThI OJI0KA.

Ouyenka: 4
Onucanue xapakxmepucmuxu 8vinoixeHus 3anus: OTBETHI OJTHBIC, JIOTHUYECKA 000CHOBAHHEIE,
CoJieprKaT HeOOJIBIIOE KOJTMIECTBO ONMIMOOK. BBIMOIHEHBI M 3aIUIICHBI BCE JIAOOpAaTOPHBIC PAabOTHI
0JI0Ka.

Ouenxa: 3
Onucanue xapaxmepucmuxu vinoineHus sHanus: OTBETHI HEMOJIHBIC, COJIEPKAT OLTHOKH.
BEITOTHEHBI U 3aIMINEHBI BCe JTa00paTOpHbIe padoThI OJIOKA.

JI1s1 KypcoBOro npoexkTa/padorsl
7 cemecTp

1. Onucanue KII/KP

KprOBaH pa60Ta npeacraBjicHa B BHUIC KOMIIJICKCHOM 3aa4uu MO0 KUHEMAaTUYCCKOMY aHaJIN3y,
IJIAHUPOBAHUIO W YHUCICHHOMY MOACIUPOBAHUIO IIPOTPpaMMHOTIO JIBMXKCHHSA MaHHUIIYJIATOpPA.
HcxonHple gJaHHBIC: CHeI_II/I(I)I/IKaI_II/IH IIPOMBIIIJIICHHOI'O pO6OTa'MaHI/IHy.]'I$ITOpa MOJCIIN, YKaSaHHOﬁ
mpenoaaBaTcjICM.

11. Ilpumeput 3a0anus u memul padomut

IIpumep 3ananus
1. IlpoBectu mapameTpu3anuio KHHEMaTUKH MaHUITYJIATOpA 110 anroputMmy JlenaButa-
Xaprenbepra;
2. PeminTh npsAMyIo 3a7a4dy O MOJIOKEHHUSX U TOCTPOUTH pabouyro 06JacTh MaHUITYJISATOPA;
3. Iloctpouts ceuenue paboueit 001acTu, B KOTOPOM BO3MOKHO IIEPEMEIIEHHE BHIXOHOIO
3BEHA C 3aJJaHHOW OpUEHTAIUEN;
4. TlocTpouTh NPOrpaMMHYIO TPAEKTOPHIO BBIXOHOTO 3BEHA;
5. IlocTponuTh ypaBHEHUSI KHHEMAaTUKN MaHUILYJISTOPA;
6. [IpoBecTn MoaenpoBaHKe IBUKEHHUS MAHUITYJIATOPA IIPU NEPEMEILIEHNN BBIXOIHOTO 3BE€HA
I10 3a/IaHHOM TPAEKTOPHUH C 3alaHHOM OPUEHTALMU IYTEM YHCIEHHOTO PEIEHUS
mudepeHIMATbHBIX YpaBHEHUI KHHEMATHUKH.
6. IIpoBecTn MoaenupoBaHe IBUKEHUS MAHUITYJIATOPA TP MEPEMEILIEHNN BBIXOJIHOTO 3BEHA
I10 33/1aHHOM TPAeKTOPUU C 33/1aHHOIN OPHEHTALUU yTEM YHCIEHHOTO pelIeHns 00paTHON
3a/1a4M O TOJIOKEHUSX.

TemaTuka KII/KP:

MonenupoBanue asmwxenus manunyisropa KUKA KR 6 R900 sixx WP (KR AGILUS)
MopnennpoBanue aBrxkeHus Manumysstopa Step SR20 WE

YucnenHoe MoJenupoBaHue ABMKeHUs Manunynsropa Kawasaki MSO0SN
MonenupoBaHue IBKEHUS MaHHITY IsTopa Panasonic YS-080G3

MogenupoBanue kuaeMatuku manumyistopa Gudel RF-4-125/1.8

YucnenHnoe monenupoBanue kunematuku Mmanumynstopa KUKA KR 30 JET

KM-1. Cob6sronenue rpadpuka BpInoJiHeHHs pa3aesa 1
Onucanue MKaJbl OLICHUBAHUA

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80

28



Onucanue XapakmepucmuKu 6blNOJIHEeHUsl 3HARUA!

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakxmepucmuru 6bINOJIHEHUS 3SHAHUSL:

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 40
Onucanue xapakmepucmuky 6bINOJHEHUSL SHAHUA

KM-2. BoinoJsiHeHue pasjaesa 1
Onucanue MKAJbI OLCHUBAHHSA

Ouenxa: 5
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku 6blnoIHeHUs 3Hanus: Pa3aen BHIOIHEH 0e3 OmnOoK

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu 8blnoaHeHus 3Hanus: Pa3znen BeimoiHeH 6e3 ommoOoK, HO HE
MOJTHOCTHIO

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyernmax. 60
Onucanue xapaxmepucmuku 6bInOJIHeHUs: 3Hanust: Pa3 e BHIIOIHEH HE MOJHOCTBIO, €CTh OIIHOKH

KM-3. O¢opmiienue pasnena 1
Onucanue MKaJIbl OLleHUBAHUS

Oyenka: 5
Onucanue xapaxmepucmuxu 8vinoanenus: 3nanus: IlompoOHOe U3NI0KEHUE PEIICHHS 3a/1a4H,
aKKypaTtHoe oopmiieHue

Ouyenka: 4
Onucanue xapaxmepucmuxu evinoinenus sHanusa: CKyIHOe U3T0KEHUE pelleH s 3a/1a4H,
aKKypaTHoe oopMIIeHHE

Oyenka: 3
Onucanue xapaxmepucmuxu evinoanenusi snanus: CKyIHOe U3JI0KEHUE PEIICHHS 3a/1a4H,
HeakKypaTHoe oopmiieHne

KM-4. Boinosinenue pa3naena 2
Onucanue MKAJIbI OEHHBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 100
Onucanue xapaxmepucmuxu 6bInoaHeHUs 3Hanus: 110ITHOCTIO MPaBUIIBHOE BBHITIOIHEHHE pa3zena 2

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 8binoIHeHus 3Hanus: MoryT ObITh JOMYIIEHBI OIIHOKH

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 60
Onucanue xapakmepucmuxu 6bInoJIHe st 3Hanuss: MOTyT OBITh TOMYIIEHBI OMTHOKH

KM-5. Odopmiienue paszjaena 2
Onucanue MKAaJIbI OIlCHUBaAHUA
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Oyenxa: 5
Onucanue xapakxmepucmuku 8blnoaHeHus 3Hanus: AXKypaTHoe oopmiieHue, moapoOHOe
OTIMCAHUE PEIICHUS

Ouyenka: 4
Onucanue xapaxmepucmuxu 8binoIHeHUs 3Hanus: AKKypaTHOe 0OpMIICHHE, CKYTHOEC OITUCAHKE

pelIeHus
Oyenka: 3

Onucanue xapaxmepucmurxu svinonenus snanus: Heakkyparnoe opopmiieHre, CKyTHOE OIIMCAHHE
pelieHus

KM-6. Boinosinenue pasjaesa 3

OnucaHue MKaJIbl OIeHUBAHUS
Ouenxa: 5

Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 100
Onucanue xapakmepucmuku 6binoHeHuss 3uanus: TI0THOCTBIO TPaBUIILHOE BBHITIOJHEHUE pa3fena 3

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu binoiHeHus 3Hanuss: MoryTt ObITh JOMYIIEHBI OIIHOKH

Oyenka: 3
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8binoaHeHus 3Hanus: MoryTt ObITh JOMYIIEHBI OIIHOKH

KM-7. Odopmiienue paszaena 3
Onucanue mMKajIbl OLCHUBAHUS

Ouyenka: 5
Onucanue xapakxmepucmuku 8bInoIHeHus: 3HaHus: AXKKypaTHoe odopmiieHue, moapoOHOe
OTIMCAHUE PEIICHUS

Oyenka: 4
Onucanue xapaxmepucmuxu 8binoIHeHUs 3Hanus: AKKypaTHOe 0pOpMIICHHE, CKYTHOC OITUCAHKE

pereHusI
Oyenka: 3

Onucanue xapakxmepucmuxu evinoneHus 3uanus: HeakkypatHoe opopMIleHHE, CKYTHOE OITUCAHNE
pelIeHHsI

KM-8. Boinosinenue pasnena 4

OnucaHue MKAJIbI OLEHHBAHUS
Oyenka: 5

Huoicnuti nopoe evinonnenus: 3a0anus 8 npoyenmax: 100
Onucanue xapaxmepucmuku 6binoaHeHus 3Hanus: 1101HOCTBIO TpaBUIIbHOE BBINOJIHEHKE pa3zaena 4

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu 6blnoIHeHus 3Hanus: MoryT OBITh TOMYIIEHBI OMTUOKH

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8binoIHeHus 3Hanus: MoryT ObITh JOMYIIEHBI OIIHOKH

KM-9. O¢opmienue pasagena 4

Onucanue MKaJbI OHCHUBAHUS
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Oyenxa: 5
Onucanue xapakxmepucmuku 8blnoaHeHus 3Hanus: AXKypaTHoe oopmiieHue, moapoOHOe
OTIMCAHUE PEIICHUS

Ouyenka: 4
Onucanue xapaxmepucmuxu 8binoIHeHUs 3Hanus: AKKypaTHOe 0OpMIICHHE, CKYTHOEC OITUCAHKE
pelIeHus

Oyenka: 3
Onucanue xapakmepucmuxu evinonnenus snanus: Heakkyparnoe odopMIIeHHE, CKYTHOE OMHCAHHE
pelieHusI
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. CunrynspHoe pasiioxxeHne MaTpulibl. CBoicTBa CUHTYISIpHBIX yKcel. Pemenue CJIAY
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
6I/IJIeTy N JOMOJIHUTCIIbHBIC BOIIPOCHI U3 3K3aM€HaHHOHHOﬁ [IporpamMMmal.

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
|.Baxxneimue BEKTOPHbIE 1 MATPUYHBIE HOPMBI.
2.Teopema 00 oreHMBaHKUHU NorpeimHocTy pemenus CJIAY npu HaaMyuK MOrpenHOCTH
CcBOOOIHBIX ClIaraeMbIX
3.Teopema 06 orieHnBanuu norpemHoct pemenus CJIAY npu Hanu4uy NOrpenHoCcTr
MaTpPHULIbI CHCTEMBI
4.Meron HanMeHbIINX KBaApaToB. OCHOBHAsA uzes. MeTton HOpMaabHBIX YPABHEHHUN
5.Pemenne CJIAY metonom Xoneukoro. BeiBos pacu€éTHBIX COOTHOLIEHHM
6.Pemenne CJIAY meronom LU-pasnoxenns. BeiBox pacu€THBIX COOTHOLIEHHUH
7.CunrynspHoe pasnoxxkeHue matpuilbl. CBolicTBa CUHTYNISIpHBIX uncen. Pemenune CJIAY
METOJIOM CHUHTYJISIPHOTO PA3JI0KECHHUS
8.Pemmuts CJIAY Ax = b meTogoM X0J€e1Koro:

1 -2 2 0 0
_|-2 8 =12 4 _| —16
A= 2 =12 24 -16 b= 48
0 4 -16 21 —49
9.Petute CJIAY Ax = b meronom LU-pa3znoxenus:
1 0o -1 0 0
_| -2 2 8 4 _| 4
A=z 4 —14 —10)P7| 13
0 0 -2 1 4

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Mmeercs TabnuyHast 3aBUCUMOCTD BEIMYUHBI X OT .
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Ucnons3ys MHK, Haiinute k03 PUIIMeHTs B BRIpKEHUH allIPOKCUMUPYIONIEH (YHKIIUHA
f(x) =c; + cyx.
OTtBeTsI:
a) ¢, =—10,c, =4
0) cq =—-5c=4
B) ¢c; = —5,c, =10
r) ¢, =5¢c=4%
Bepnsiii orBet: 6) KommenTapuii. Hopmansabie ypasaenus MHK umetor Bua: 3 cl + 6 ¢2
=9,6cl + 14 c2 = 26. Ecntu HopManibHbIE YpaBHEHUS HAWJICHBI BEPHO, HO UX pEIICHUE
COJICP>KUT HEKOTOPBIE OLIUOKH, TO 33JaHHE MOKHO 3aCUUTATh.
2.YT0 Takoe METOJ] HAMMEHBIIIUX KBAJIPaTOB?
OTtBeTsI:
a) Meroz uHTEPNONALMY TAOJUYHBIX JAHHBIX C IOMOIIBIO KYCOUYHBIX MHOIOUYJIEHOB
0) MeToa MHTEpIONALNY TaOJUYHBIX JAHHBIX C TOMOMIBIO KBaIPAaTUYHOTO MHOTOUJICHA
B) Meton anmpokcumanuy GyHKIUN TaOIUMYHON 3aBUCUMOCTH ITyTEM MUHUMH3AIHN
CPEIHEKBAIPAaTUYECKOT0 OTKIOHEHHUS
r) MeToJ peleHus: CUCTEMbI HETMHEHHBIX YpaBHEHUM
BepHsiii oTBET: B)
3.Kakoe u3 nepe4ymncieHHbIX YTBEPKIACHUN BEpHO?
OTtBeTsI:
a) Yem Oostpire 4nciao 00yCIIOBICHHOCTH MAaTPHIIBI, TEM MEHBIIIE BIUSHUE OMIMOOK HCXOIHBIX
naHHbIX Ha pemeHue CJIAY
0) Uem meHblIIe 9uciio 00yCIOBIEHHOCTH MaTPHIIbl, TEM MEHBIIE BIUSHUAE OMMOOK UCXOIHBIX
naHHbIX Ha pemenue CIIAY
B) Uncio 00yCI0BICHHOCTH BBIPOKICHHONW MAaTPHIIBI OTPUIIATEIHHO
r) Yuncsio 00ycnoBI€eHHOCTH HUKAK HE XapaKTepU3yeT BIUSHHE MOTPEIIHOCTEN HCXOTHBIX
naHHbIX Ha pemeHue CJIAY
Bepuslit oTBeT: 0)
4.YT0 TaKkoe CUHTYJISIpPHOE pa3yioskeHne MaTpullbl A?
OTBeTsI:
a) A = LU, rae L u U — HIKHASI- U BEPXHSSA TPEYTOJIbHBIE MATPHUIIBI
6) A= USVT, rne S — nquaronanbHas MaTpuIa C HEOTPULATENbHBIMHU d1eMenTamu, U n 'V —
OpPTOTOHAJIbHBIE MaTPUIIbI
B) A = LL", rne L — HWkHsA TpeyroabHas MaTpULa
r) A = QR, rae Q — opToroHanbHasi MaTpuiia, a R — mpaBast TpeyroyibHasi MaTpuiia
BepHbiii oTBeT: 0)
5.9t0 Takoe pasznoxeHre X0JIeHKOro CAMMETPUYHON MaTpuLbl A?
OTBeTHI:
a) A = LU, rae L u U — HIDKHASI- U BEPXHSA TPEYTOJIbHbIE MaTPHUIIBI
0)A=US VT, rjae S — quaroHajgbHas MaTpulla ¢ HEOTpULATEIbHBIMU 35ieMeHTamMu, U u V —
OpPTOTOHAJIbHBIE MaTPHIIbI
B) A = LLT, rne L — HuKHAS TpeyroabHas MaTpULA
r) A = QR, rae Q — opToroHanbHasi MaTpuIla, a R — mpaBas TpeyroibHasi MaTpHIla
BepHurliii oTBeT: B)
6.Yto takoe LU-paznoxxenne Mmarpuupt A?

OtBerTsI:
a) A = LU, rae L — oproronanpHas, a U — 1 BepXHsisl TPEYTOJIbHbIE MAaTPUILIBI
6) A= USVT, rne S — quaronanbHas MaTpuIla C HEOTPULATENbHBIMHU d1eMenTamu, U u 'V —
OpPTOTOHAJIbHBIE MaTPHIIbI
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B) A = LLT, rne L — HuKHSAS TpeyroabHas MaTpULa
r)A = LU, rne L u U — HWXHAA U BEPXHSS TPEYTOJIbHBIE MaTPULIbI
Bepnrliit oTBeT: T)
7.Matpuua jyist MaTpuiibl Q CripaBeJIMBO CBOMCTBO QT = Q71, To aBmsercs:
OTtBeTsI:
a) CHMMETPHUYHOI;
0) OpTOrOHAIBHOM;
B) TPEYrOJIbHOM;
') IMaroHaJIbHOM.
Bepuslii oTBeT: 0)
8.Ilyctb cunrysspHbie yncia Matpuilsl A paBusbl 10, 5, 3, 0.1. Yemy paBHO unciio
00yCIIOBIEHHOCTH MAaTPULIbI?
OTtBeTsI:
a) 50
0) 33
B) 42
r) 100
Bepnrliii oTBeT: T)

2. Komnerennusi/Ungukarop: UJI-lonk-4 Mcronb3yer coBpeMeHHBIE SA3bIKH U CUCTEMBI
IPOTPaMMHUPOBAHUS JUTS PEIICHUS TPO(HECCUOHATBHBIX 3a71a4

Bonpocel, 3a1anns
1.IToctpoerne SVD-paznoxenue, pa3inoxeHus X0ICIKOro, HaX0XJICHUE TICEBI000paTHON
matpuiibl, pemienue CJIAY B MATLAB unu Scilab.
2.0mneparop neBoro marpuyHoro jaenenus B MATLAB. Anroputwm pemenus CJIAY B
3aBUCUMOCTH OT THUIIAa MATPUIIBL.

Matepuaibl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Kakas u3 nepeuncieHHbIx Hxke QyHkimii ncnons3yercs B MATLAB u Scilab
WHTEPIOJISIIHNN JTaHHBIX?
OtBeTsI:
a) pinv
0) interpl
B) plot
T) eye
BepHbiii oTBeT: 0)
2.ITycts A =[11; 1 2; 1 3] — marpuua 3HaueHui 60a3ucHbIX QYHKIMH (MaTpuLa IU1aHa), a Y =
[-1; 3; 7] — cTonGen 3HaueHui anmpokcuMupyemMon GpyHkiuu. Kakue u3 npuBe€HHBIX HIKE
KOMaH MOHO ucrnonbs3oBaTh B MATLAB u Scilab nns pemenus 3agaun MHK?
(ITpaBUIBHBIX OTBETOB MOXKET OBITH HECKOJIBKO. )
OtBeThI:
a) inv(A)*Y
0) A\Y
B) pinv(A)*Y
r) A*-1*Y
Bepwsiii otBeT: 0), B) KoMMeHTapuii: 3a1aHue MOXHO 3aCUUTaTh, €CIIHM YKa3aH XOTs Obl
OJIMH U3 IByX OTBETOB, HO HE @) WJIU T).
3.Kakas ¢pynkuus ucnons3yercs B MATLAB u Scilab ans Haxoxnenus: nceBgooopaTHoM
MaTpHULIbI?
OTBeThI:

a) chol
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0) svd
B) lu
r) pinv
BepHsiii 0TBET: T)
4.Kakue komanael u3 nepeurncieHHsix HEJIB3S ncnons3oBats B MATLAB u Scilab mst
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 = interpl(A,b)
BepHriii 0TBET: T)
5.Kakas ¢pynkuus ucnonbzyercst B MATLAB u Scilab 1y mocTpoeHust CHHTYISPHOTO
pazyIoKEeHUs?
OTBeTHI:
a) chol
0) svd
B) lu
r) pinv
BepHsiii oTBeT: 0)
6.Kakas ¢pynkuus ucnonbzyercs B MATLAB u Scilab muis moctpoeHus pa3ioskeHus
Xonenkoro?
OTBeTHI:
a) chol
0) svd
B) lu
r) pinv
BepHnplii oTBeT: a)

3. Komnerenuust/Uupukarop: NJ1-2onk-4 [IpuMenseT coBpeMeHHbIE MaTEMaTHYECKHE TaKeTh
JUISL MOAIGTTMPOBAHHUS U CCIIEA0BAHNS JUHAMUKU CUCTEM, YIIPABISEMOIr0 JBUKEHHS MEXaTPOHHBIX
U poOOTOTEXHUUYECKUX YCTPOMCTB

Bonpocsl, 3aganus
1. Teopetnueckue ocHOBBI 3D-aHUMAaUK IBUKEHUS MaHUIYJISITOPOB. [Ipumep peanuzanuu B
Wolfram Mathematica.
2.Peanu3anus ypaBHeHUH NpsMON KHHEMAaTUKN B MaTeMaTHYeCKOM MakeTe (10 BBIOOpY
CTYJICHTA).

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA
1.Bo1GepuTe U3 npeyioKEHHBIX YTBEPKIACHUH (POPMYITHPOBKU CBOICTB MATPHUIIBI
HaIMpaBJIAIOIIX KOCHHYCOB (YKa)XHT€ HECKOJIBKO BapUAHTOB):
OtBerTsI:
a) MaTpuIia OpTOrOHaJIbHA
0) MaTpu1Ia ABISETCS TPEYTOJIbHOMN
B) OIIPENEIUTEND PaBeH 1
') MaTpHIla BEIPOXKICHA
Bepusliit otBeT: a), B) KoMmMeHTapmii. 3ajanne MOXHO 3aCUUTaTh, €CITU YKa3aH XOTs Obl
BapHaHT a) ¥ He yKa3aHbl 0) UJTH T)
2. 11 hopMHPOBaHUS MATPHIIBI OHOPOIHOTO MPeoOpa3oBaHusl HEOOXOIUMBI (yKa3aTh
HECKOJIbKO OTBETOB):

OTBETHI:
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a) MaTPHIIbl HATIPABIISIONINX KOCUHYCOB
0) BEKTOp YIJIOBOM CKOPOCTH
B) KOOP/JMHATHI IIEHTPA «CTApOi» CUCTEMBI KOOPAHHAT B «HOBOI» CUCTEME KOOPIUHAT
') BEKTOP YCKOPEHHUS LIEHTPa «CTapOil» CUCTEMbl KOOPAHHAT
BepHblii oTBET: a), B)
3.Marpuia 0oAHOPOJHOTO TPe0OPa30BaHUs UCTIOIB3YETCS:
OTBeTHI:
a) U1s mpeoOpa3oBaHus KOOPAWHAT TOYKU IPU NMEPEX0/Ie U3 OHOM CUCTEMBbl KOOPIUHAT B
APYTYIO
0) /U1 mpeoOpa3oBaHUsI KOMIIOHEHT YCKOPEHUSI TOYKU IIPU CMEHE CUCTEMbI KOOPIMHAT
B) JIJIsl Ipe0oOpa3oBaHusl KOMIIOHEHT CKOPOCTH TOYKH MPU CMEHE CUCTEMBI KOOPIUHAT
T) JUIsl IEPENpPOEKTUPOBAHNS BEKTOPOB HAa OCH HOBOW CUCTEMBbI KOOPAHHAT
BepHblii oTBeT: a)
4 Hwuxe npuBenéH ¢parment kojga B MATLAB (unu Scilab). Jlns yero on ucnonbsizyercs?

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

OTBeThI:
a) Jlns popMHpOBaHUs MaTPHIIbI OJHOPOAHOTO IIPe0Opa30BaHUsA: OCH HOBOM CUCTEMBI
KOOpJMHAT MOBEPHYTHI OTHOCUTENBLHO Oceil crapoii Ha yroia (—0.5) paauana Bokpyr ocu X,
LIEHTP HOBOW CHCTEMBbl KOOPAMHAT CMEIIEH BAOJIb OcH Y Ha paccTosiHue 20 M
0) Jns dbopmupoBanust MaTpUIlbl OTHOPOIHOTO TPEOOPa30BaAHUS: OCH HOBOI CUCTEMBI
KOOp/IMHAT MOBEPHYTHI OTHOCUTENBHO Ocel cTapoit Ha yroa 0.5 paguaHa BOKpyr ocu Y, LEHTP
HOBOMW CHUCTEMBI KOOPAMHAT CMEIIEH BJI0JIb OcH Z Ha paccTtosinue 20 M
B) [lnsa hopmupoBaHus MaTpUIBl OJTHOPOJHOIO MPEOOpPa30BaHUs: OCH HOBOI CHCTEMBbI
KOOpJMHAT MOBEPHYTHI OTHOCUTENIBHO Oceil crapoii Ha yroia 0.5 paanana BOKpyr ocu Y, LIEHTP
HOBOW CHUCTEMBI KOOPAMHAT CMEIIEH BJI0JIb OCH X Ha paccTosiHue 20 M
r) [ns popmupoBaHus MaTpuIbl OAHOPOJHOTO TPEOOPa30BAHUS: OCH HOBOM CHCTEMBI
KOOpJMHAT MOBEPHYTHI OTHOCUTENIBHO Ocell crapoi Ha yroia 0.5 paanaHa BOKpyr ocu X, LIEHTP
HOBOM CHCTEMBI KOOPAMHAT CMEIIEH BI0JIL ocH X Ha paccTosiHue 20 M

BepHnsliii oTBeT: T)
5.ANTOpUTM pELIeHNS IPSIMON 3a1a4u O MOJ0KEeHUAX MaHunysatopa HE Bkitouaer:

OtBeTsI:
a) BBEJIEHHWE CUCTEM KOOPIUHAT 3BEHbEB M 00OOIIEHHBIX KOOPIUHAT
0) popmHpOBaHKE MATPHI] OHOPOIHBIX MPEOOPA3OBAHUMI U1l CMEKHBIX 3BEHbEB Tj;
B) BBIYUCIIEHHUE MATPULIbI OAHOPOJHOTO MTPe0Opa30BaHUs ISl BBIXOJHOTO 3BEHA MTyTEM
nepeMHOXKeHust T
I') YMHOKE€HHE MaTPUIIbl OJTHOPOTHOIO MpeoOpa3oBaHus Ha IKOOMAH MaHUITYJIATOpa

BepHblii oTBeT: T)
6.Yro u3 nepeuncinenHoro HE ucnomnp3yercs npu KOMIbIOTEPHOM MOAEINPOBAHNN JBUKECHHUS
MaHunyssTopa? (YkasaTb OAUH BapuaHT OTBETA.)

OtBeThI:
a) 3aj1aHre KOOpAMHAT TOUEK B CHUCTEMAaX KOOPJIUHAT 3BEHHEB
6) [IpumeHeHne K KOOpIUHATaM TOYEK 3BeHbEB ap(UHHBIX (OJHOPOAHBIX) MPeoOpa3zoBaHUN
B) YMHOXEHHE KOOPJIMHAT TOYEK MaHUITYJIATOPA Ha IKOOHaH
r) [IpuMeHeHne nepceKTUBHBIX TPeoOpa30BaHuil K KOOpJMHATAM TOUEK 3BEHBEB

BepHpblii 0TBET: B)
7.Hwxe npusenén ¢pparment kojna B MATLAB (wu Scilab). [lns gero on ucnonsyercs?

alpha =0.5;
c_a = cos(alpha); s_a = sin(alpha);
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Gamma=[100; 0 ca -s a,0s ac.al;
OTtBeTsI:

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

0) ns dbopmupoBanus Matpuiibl moBopota Gamma Bokpyr ocu Y Ha yrou 0.5 paguana

r) s popmupoBanus marpuilsl moBopora Gamma BoKpyr ocu Z Ha yroi 0.5 pagunana

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

4. Komnerenuust/Uugukarop: NJI-1nk-1 CriocobeH BBIMOIHATE Pa3pad0TKy CXEMOTEXHHYECKUX
peIIeHUI U MPOBEICHUS PACUETOB ONBITHBIX 00Pa3I0B MEXaTPOHHBIX U POOOTOTEXHHUECKUX
YCTPOMCTB, U3JIENHI IETCKOM 1 00pa30BaTeIbHON pOOOTOTEXHUKHU C IPUMEHEHHEM COBPEMEHHBIX
KOMITbIOTEPHBIX TEXHOJIOTUI

Bomnpocel, 3axanus
1.0OaHOpOAHBIE KOOPAUHATHL. MaTpuIla OHOPOIHOTO IpeoOpa3oBaHuUs
2.Pemenue npsmMoit 3aa4u 0 MOJIOKEHUSAX MaHUITYJIATOPA METOJJOM OJJHOPOHBIX

peoOpa3oBaHUM.
3.0Onucanue NpoCTpaHCTBEHHOW OPUEHTAIMH Yepe3 YIIIbl PHICKAHUS, TAaHTaXa, KpeHa.

II. Onucanue wkanvl oueHueanus

Oyenka: 5
Onucanue xapaxmepucmuxu 8binoHeHus 3Hanus: JIaHbl TIOJTHBIC IPABHIILHBIE 000CHOBAHHBIE
OTBETHI Ha BCE BOIIPOCHI OMJIETA U JIOTIOJHUTEIbHBIC BOIPOCHI

Ouyenka: 4
Onucanue xapakmepucmuxu evlnoinerus 3nanus: OTBETBHI Ha BCE BOIIPOCHI OMIIETa U
JIOTIOTHATEIFHBIC BOTIPOCHI IPABHIILHBIC 1 000CHOBAHHBIC, COJIEPIKAT HETOYHOCTH WIIA HEOOJIbIIIOE
KOJIMYECTBO OIIMOOK

Oyenka: 3
Onucanue xapaxmepucmuxu eblnonenus 3Hanus: OTBETHI B LIEJIOM MPAaBWIbHBIE, COEPKAT
HETOYHOCTHU U OMIMOKH. [[aH OTBET XOTs1 ObI Ha OJIMH TEOPETUUECKUI BOIIPOC U PEIICHA 3a1a4a

II1. IIpaguna évicmaesnenus umo2o680i OUeHKU no Kypcy

OneHka 3a dK3aMeH ompeaensercss B cooTBeTcTBUHM ¢ [lonoxkeHueM o OayuibHO-PEUTHHTOBOM
cucreMe mnsa cryneHtoB HUY «MOUW» Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHAIMOHHOU
COCTAaBJISTIOIINX

7 cemecTp
dopma MPoMeKYTOUHOM aTTecTannu: JK3aMeH
IIpumep Ounnera

1. [Toctpoenue sikoOnaHa MaHUMyJsiTOpa B HapameTrpax JlenaBura-XaprenOepra.
2. Pemienne cucteM HEMMHEWHBIX YpaBHEHUN MeTo oM HbioToHa. XapakTep cXOAUMOCTH

MeTo/1a.
3. Permure CJIAY Ax = b meronom LU-pa3iioxkeHus: ¢ YaCTHYHBIM BBIOOPOM BETYIIIETO
AIIEMEHTA!
6 9 39 72
A=|-24 12 -12|,b=| 0

-12 4 =36 —60
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IIpoueaypa nposenenust

DK3aMeH MPOBOAMTCS MO OmyieraM B yCTHOU (hopme. Bpemst Ha MoATrOTOBKY OoTBeTa coctaBisieT 90
MuHYT. [Ipy HEOOXOAMMOCTH PK3aMEHATOP MOXET 3aJlaTh CTYICHTY YTOYHSIIOIIME BOMPOCHI I10
OuJIeTy U JOMOJIHUTEIbHBIE BOIIPOCHI U3 9K3aMEHAIMOHHOMN MPOTrPaMMBbl.

I Ilepeuens komnemenyuii/uHOUKAMOPO8 U KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YbM AN 08
0C6OCHUA OUCUUNIUHBL

1. Komnerenumnss/Muankarop: UJ{-Sonk-1 [Ipumenser MaremaTHuecKuii anmapar YUCJIEHHbIX
METO/I0B

Bomnpocel, 3axanus
1.Anroputm LU-pa3ioxeHus ¢ YaCTUIHBIM BHIOOPOM BEIYIIIETO 3JIEMEHTA.
2.QR-paznoxenue. [Toctpoerre QR-paznokeHuss METOIOM OTPAKCHHIA.
3.Pemenue CJIAY ¢ marpuriieii mpousBosibHOTO Buaa. HopMmanibHOe niceBnopenienyue. Metos
SVD-paznoxeHus.
4. PenieHue CUCTEM HEJNMHEMHBIX YPAaBHEHUI METOJIOM IIPOCTOM UTEpalru. Xapakrep
CXOJUMOCTH METO/A.
5.Peuienue cucrem HeMHEWHBIX ypaBHeHU MeTooM HeroToHa. XapakTep cXoauMocTH

MEeTo/1a.
6.Pemmute CJIAY Ax = b merogom LU-pa3nokeHusi C YaCTUIHBIM BBIOOPOM BEIIYIIIETO
JJIEMEHTA:
6 9 39 72
A=|-24 12 -12),b=| O
-12 4 =36 —60

7.Pemenue 3anaun MHK Metonom QR-paznoxenus.

Martepuaibl A1 NPOBEPKH OCTATOUYHBIX 3HAHUM
1.C nomompro popmynst x = A*b, rne A* — nceBnooGpaTHas MaTpuia, BEIMUCIIAETCS:
OTBeThI:
a) MaKcUMallbHas HeBs3Ka rpaBoi 1 neBoi yacteit CJIAY Ax = b
6) HopmanbHOe niceBopemienne CJIAY Ax = b
B) MUHUMaJIbHas HeBsA3Ka npaBoil u jgeBoit yacteit CJIAY Ax = b
r) ncepnopemenue CJIAY Ax = b ¢ MakcuMabHOW HOPMO¥
BepHbiii oTBeT: 0)
2.Yro takoe HopmansHOE TiceBnopemenne CJIAY Ax = b?
OTBeThI:
a) BekTop X ¢ MUHUMAIBHOW 2-HOPMOIA, TpH KOTOpOoM HOpMa |Ax — b| npunnmaer
MaKCHMaJbHOE 3HaUCHHE
6) BexTop x, npu kotopom Ax = 0
B) BexTop X ¢ MUHHMAITBHO# 2-HOPMOA, Tipr KOTOpOM HopMma |Ax — b| mpuHMMaeT
MUHHMAaJIbHOE 3HAYCHHE
r) Bekrop X, pu kotopom Ax = ATb
BepHnrliii oTBeT: B)
3.IlepecranoBka cTpok B ainroput™me LU-pa3nokeHuss 4aCTUYHBIM BEIOOPOM BEAYIIIETO
3JIEMEHTa OCYILIECTBIISETCS € IeNbI0 (YKa3aTh HECKOJIBKO BApPUAHTOB OTBETA):
OtBerTsI:
a) IpeJOTBPATUTh BOSHUKHOBEHHE HYJEBOI'O 3JIEMEHTA Ha JMaroHainu MaTpuisl U
0) nz0exarsb nenenus Ha O mpu pacuére 371eMEeHTOB MaTpHUIlbl L
B) MOJIYYUTh OPTOTOHAJIBHYIO MaTpuily L
I') yMEHBIINTh HOTPEITHOCTH BHIIOIHEHHS JIEIEHUS Ha U;j TP Pacu€Te 2JIEMEHTOB MaTpuIlb L
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Bepuslii oTBeT: a), 6), r) KoMMeHTapmii: 3a1anue MOKHO 3aCUUTaTh, €CTh YKA3aHbI XOTS
OBl 1Ba BapuaHTa U3 TPEX M HE YKa3aH OTBET B)
4.B kakom cirydae meTo]l HproToHa MMeeT KBaJ[paTUYHYIO0 CXOJAUMOCTh?
OTtBeTsI:
a) B okpecTHOCTH KOpHS KpaTHOCTH 2
6) B okpecTHOCTH KOpHS 4ETHON KPaTHOCTH
B) B okpecTHOCTH ITPOCTOr0 KOpHS
r) B okpecTHOCTH KpaTHOro KOpHS
Bepwurliit oTBeT: B)
5.Yto Takoe QR-paznoxenue maTpuibl A?
OTtBeThI:
a) A = QR, rae Q — oproronanibHas, a R — quaronanpHas matpuna
0) A = QR, rae Q — nuaronanbHas, a R — BepxHsis (11paBasi) TpeyrojbHas MaTpuLa
B) A = QR, rne Q — opToronanbHas, a R — BepxHsist (mpaBasi) TpeyroJibHasi MaTpUIia
r) A = QR, rae Q — MaTpuIla IEPECTAHOBOK, a R — BepXxHss (1paBast) TpeyroibHasi MaTpuia
BepHblii 0TBET: B)
6.ITycTh J — sikoOMaH cucTeMbl HeMMHEHHBIX ypaBHeHHA. Dopmyna x; = xo — J(xg)\
f (x() ucmonb3yercs 1Jis:
OTtBeThI:
a) pelIeHNus CUCTEMBI HEIMHEHHBIX ypaBHeHUH f(x) = 0 METOJOM CeKyIIux
0) pelieHus: CUCTeMbI HeNIMHEHHBIX ypaBHeHHH f (x) = 0 meTonom YUeObiméBa
B) pemeHus HenuHeiHoro ypaBaenus f(x) = 0 merogom HeroTona
T) pellieHus HelMMHEeWHOTo ypaBHeHus f (x) = 0 MeToa0M XopA
BepHblii 0TBET: B)
_ f&xo)
f1(xo)

7.Dopmyna x; = X WCIIOJIb3YETCS JUIS:

OTBeThI:
a) pemeHnus HelmHeHoTro ypaBHeHus f (x) = 0 METoAOM CeKyImx
0) perieHus HenmuHelHoro ypaBHeHus f (x) = 0 meronom YeObiéBa
B) pemeHus HenuHelHoro ypaBHeHus f (x) = 0 meromom HeroToHa
T') peuleHus HelmmHeHoro ypaBHeHus f (x) = 0 MeTomom xopa

BepHblii 0TBET: B)
8.LU-pa3noxenre MaTpuIbl A ¢ YaCTUYHBIM BEIOOPOM BEAYIIETO 3JIEMEHTa OIpeeNsIeTcs
dbopmyIoii:

OtBeTsI:
a) A = USVT, rue S — nquaronanpHas MaTpHIa ¢ HEOTPUIATENLHBIMHU deMenTamu, U n 'V —
OpPTOTOHAIBHBIE MATPHIIBI
06) PA = LU, rne L u U — HWXHSASA- U BEpXHss TPEYroJibHbIE MaTpHUllbl, P — MaTpuiia
NePECTaHOBOK
B) A = PLL", rne L — HuokHss TpeyronbHas MaTpuna, P — MaTpuiia nepecTaHoBOK
r) PA = QR, rne Q — oproroHaiabHas MaTpulla, a R — npaBas TpeyronbHas marpuna, P —
MaTpHIla NePecTaHOBOK

BepHpsiii oTBeT: 0)

2. Komnerenmust/Muaukarop: M/1-lonk-4 Micnonb3yeT coBpeMeHHbIE SI3BIKH U CHCTEMbI
IIPOrpaMMUPOBAHUS JUIs pellieHus: NpodheCcCHOHATIBHBIX 3a7a4

Bonpocsl, 3aganus
1.IToctpoenue LU-pa3inoxkeHus ¢ 4aCTUIHBIM BHIOOPOM BeyIiero sneMenta u QR-
pa3IoXKEeHUs, HAXOXKICHHE MICEB000PATHOM MAaTPHIIBI B MATEMAaTUYECKUX MaKeTax.

MaTtepuaibl A5 NPOBEPKH OCTATOYHBIX 3HAHUM
1.Hwxe npusenén ¢pparment nporpammsl B MATLAB (Scilab). /lns yero on npegHasHaueH?
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A=[123;456];

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

a) JIis1 BEIYMCIICHHS] MaKCUMAaJIbHOM HEBSI3KM MpaBoi u jieBoit yacteit CJIAY Ax = b
0) [lns Berancnenus HopmanbpHoro ncepaopemnieHue CJIAY Ax = b MmeToaom nceBaoo0paTHOM
MaTpPHUIIbI
B) JJIs1 BBIYMCIICHUS MUHUMAJILHON HEBS3KM MpaBoi u jieBoit yacteit CJIAY Ax = b
r) dns Berancienus ncepnopemienust CJIAY Ax = b ¢ MakcuMalibHOM HOPMOH
Bepuslii oTBeT: 0)
2. J1ns BemmonHenust LU-pasnokeHust MaTpHIbl A ¢ YaCTHYHBIM BEIOOPOM BEIYIIETO YEMEHTA B
MATLAB u Scilab M0HO HCTIOB30BaTh KOMaHTY:
OTtBeTsI:
a) [L, U] = qr(A)
0) [P, L, U] =1u(A)
B) [P, L, U] =svd(A)
r) [L, U] =chol(A)
Bepusrii oTBeT: 0)
3. Ansa BemonHenus QR-pasznoxxenus matpuiibl A B MATLAB u Scilab MoxxHO Hcionbs30BaTh
KOMaHAy:
OTtBeTsI:
a) [Q, R] =svd(A)
0) [Q, R, U] =1u(A)
8) [Q, R] = qr(A)
r) R =chol(A)
BepHblii 0TBET: B)
4.Hwxe npusenén ¢pparment nporpammsl B MATLAB (Scilab). [{nst yero on npennasnaueH?
x0=1;x1=1.2;
fO = cos(x0); f1 = cos(x1);
df = (f1 - f0)/(x1 - x0);

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

a) Jlns1 BBITOJTHEHMS NIEPBOM UTEPALMU METOJIa CEKYIIUX JUIsl peleHus ypaBHeHus sin(x) = 0

6) Jlns1 BBINOJTHEHUS IEPBOM UTEpaIlM METOa IPOCTON UTEpALIUH [T peLICHUS

ypaBHeHHs cos(x) = 0

B) [l BeInosiHeHUs nepBoit utepanuu Merosna HeroToHa 11 perenust ypaBHeHHs cos(x) = 0

r) 715 BBITOJTHEHHS TIEPBOM UTEPAITUM METO/Ia CEKYIIUX JUIS perieHns ypaBHeHus cos(x) = 0
BepHblii 0TBeT: T)

5.Hwxe npusenén ¢pparment nporpamMmmel B MATLAB (Scilab). Jlist yero oH npenHa3zHaueH?

x=1;

f = cos(x);

df = -sin(x);

X =X - f/df
OtBeThI:

a) 7151 BBITOJTHEHHS TIEPBOM HTEPALMU METOJIa CeKYIINX JUTsSl pemeHust ypaBHeHus sin(x) = 0

6) Jlns1 BeIMOSTHEHUS IepBO nTeparuu Metoaa HeloToHa s pemienus ypasHeHus sin(x) = 0

B) [l BeImosnHeHUs nepBoit utepanuu Merona HeroToHa i penienus ypaBHeHus cos(x) = 0

r) 715 BBITOJTHEHHS TIEPBOM UTEPAITUH METO/Ia CEKYIUX IS penieHns ypaBHeHus cos(x) = 0
BepHblii 0TBeT: B)
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3. Komnerenuus/Muaukarop: NJ1-2onk-4 [IpuMenseT coBpeMeHHbIE MaTEMATUYECKHE TAKEThI
JUIS MOJEIIMPOBAHMS U MCCIIEIOBAHUS JUHAMUKHU CUCTEM, YIIPABIIIEMOTO ABMKEHHUS MEXaTPOHHBIX
U pOOOTOTEXHUUYECKUX YCTPOMCTB

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.ITycth J — sikoOuaH U30BITOYHOTO MAaHUITYJIATOPA, J UMEET MOJHBIN paHT. Pemenune oOpaTHoi

3a/1a4M O CKOPOCTSAX /g = ¥ MOXHO NMOIY4YUTh ¢ momoisio MATLAB-koMan b1 (yKa3aTh
HECKOJIbKO BAPUAHTOB OTBETA):

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

B) dq = pinv(J)*v

r) dq = J*J)\*v
BepHnsriii otBeT: 0), B), 1) KOMMeHTapuii: 3agaHre MOYKHO 3a4€CTh, €CJIM YKa3aH XOTs ObI
OJIMH TIPaBHJILHBIA BApPUAHT OTBETA M HE YKa3aH BapHUAHT a).

4. Komnerennusi/Mngukarop: NJI-1nk-1 CnocoOeH BBIMOIHATH pa3paboTKy CXEMOTEXHUYECKIX
pEIICHUI U TIPOBEACHHSI PACUETOB OMBITHBIX 00PA3II0B MEXATPOHHBIX U POOOTOTEXHIUUSCKHUX
YCTPOMCTB, U3JIENHI TETCKON U 00pa30BaTeIbHOI POOOTOTEXHUKH C IPUMEHEHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTUI

Bonpocel, 3a1annsa
1.Anroput™m [lenaBura-Xaprenoepra.
2.ITocTanoBka npsiMoit 1 0OpaTHOM 3a7]a4 0 CKOPOCTSAX MAHMITYNIATOpa. SIkoOuaH
MaHUIIYJIATOpA.
3.Iloctpoenue sikoOnaHa MaHUIysATOpa B MapaMeTpax JlenaBura-Xaprenoepra.
4.MeTo/Ibl YUCIIEHHOTO PEIICHUs] OOpaTHOM 3a/1a4u O CKOPOCTSAX U30BITOYHOTO MAHUITYJIATOPA.
5.YucnenHoe pemieHne 0OpaTHOM 3a/1a4M O TIOJOKEHUSIX MaHUTTYISATOPA.

Martepuaibl A1 NPOBEPKH OCTATOUYHBIX 3HAHUM
1.Kakoe 13 nepeyncieHHbIX YTBEPKICHUN CIpaBeIINBO?
OTBeThI:
a) OOpaTHas 3a7a4a O CKOPOCTAX N30BITOYHOTO MAHUITYJISTOPA UMEET €AMHCTBEHHOE peIlleHe
0) OOpaTHas 3a/1a4a 0 CKOPOCTSIX U30BITOYHOTO MAHUTTYJIATOPA UMEET OECKOHEUHO MHOTO
€/IMHCTBEHHOE pEIlIeHHH, eclTi KOH(UTYpaIus He SBISETCS BBIPOXKIESHHON
B) OOpaTHas 3a/1a4a O CKOPOCTSIX U30BITOYHOIO MAaHUMYJISTOPA HE UMEET PEUICHUH, eciu
KOH(UTrypanus sBJIsIeTCs HEBBIPOXKICHHON
r) O6partHas 3aa4a 0 CKOPOCTAX U30BITOUHOTO MAHUITYJIATOPA HE UMEET PEIeHUH AJis
IPOM3BOJILHON KOH(UTYpalliy MaHUITYJISATOPA
BepHbiii oTBeT: 0)
2. KoHdurypanust MaHUITYJIATOpA SIBJISETCS BHIPOXKICHHOHN (MM CUHTYJISIPHOM), eciu
(BapuaHTOB OTBETa MOXKET ObITh HECKOJIBKO):
OTBeTsI:
a) MaTpUIla HAPaBJISIOMINX KOCHHYCOB BBIXOIHOTO 3BEHA BBIPOXKICHA
0) paHr ssKOOMaHa MaHUITYJISATOPA HE SABISETCS MOJTHBIM
B) MaHUTYJISITHBHOCTh MaKCUMaJIbHA
') MAaHUITYJIATUBHOCTH paBHa 0
BepHblii oTBeT: 0), I') UM TOIBKO O) UM TOJBKO T)
3.00001mEHHBIMI KOOPAMHATAMH MAHHITYJISITOPA SBIISFOTCS:
OtBeThI:
a) mapameTphl @;, €CIM i-i MApHUP BPAILATENbHBIN, ¥ d;, €CIM j-}i MIAPHUP TENECKOMMIECKHI
(«mocTynaTenbHbIN»)
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0) mapameTpsl 6;, €CiM i-i WApHUP BPAILATENbHBIN, ¥ d;, €CIM |-} HIAPHUP TENECKOMMYECKHUH
(«TmoCcTyMaTeNnbHbIN»)
B) IIapaMeTphl 6;, €CiH i-i WAapHUP BPALIATENbHbIA, U @}, ECIH j-H IAPHUP TENECKONUYECKUN
(«TroCTyMaTEeNbHbBIN»)
I) IapamMeTpsbl &;, €CIHM i-i LIAPHUP BPAILATENbHBIN, ¥ @, €CJIU j-1 [IAPHUP TEJIECKOIUYECKUH
(«mmoCTyMaTeNbHbBIN )

BepHriii oTBeT: 0)
4.Ha pucyHnke npuBeA¢H (pparMeHT KHHEMaTHIECKOW CXeMbl MaHUMYIsITOpa. CHCTEMBI
KOOpJMHAT BBE/IEHHI 110 anroputmy JlenaBura-XaprenOepra.

ITapamerp @y paBeH:
OTBeTHI:
a) —90°
0) 180°
B) 90°
ro0
BepHbiii 0TBeT: B)
5.Ha pucynke npuBenén pparMeHT KHHEMAaTUUECKOU CXeMbl MAaHUTTY I TOpa. CUCTEMBI
KOOpJMHAT BBEJIEHHI 10 anroputmy JlenaBura-XaprenOepra.

s ykazanHo# koHUryparuu 6, paBeH:
OTBeTHI:

a) —90°

0) 180°

B) 90°

ro0
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Bepurliii oTBeT: B)
6.ITonoxenue CK 04x1Yy,2, u 0,%,Y,Z, onuckiBaeTcsi napamerpamu JlenaBura-
Xaprenbepra 8, = 0,a, = 90°,d, = 1M, a, = 0. Kakoe u3 nepeyucieHHbIX YTBEPKICHUN
JIOJKHOE!
OTtBeTsI:
a) OCH Z1 U Z, NEPIEeHIUKYISIPHBI
0) ocu z; U Z, napaJieabHBbI
B) OCHU X1 U X, MapaICIbHbI
r) paccrosiaue mexay 0, u O, paBHO 1 M
BepHriii oTBeT: 0)
7.11o anroputmy JlenaButa-XapreHOepra och X; BBOJAUTCS:
OTtBeTsI:
a) BAOJIb 001l HOPMAIIU K Z; H Zo
0) B10JIb OOIIIEH HOPMAJIU K Zg U Z;
B) B0JIb 001N HOPMAJH K Yo U Y4
T') BAOJb OCH IIAPHUPA, COSAUHSIONIETO 3BEHbs | 1 2
BepHsiii oTBeT: 0)
8.ITo anroputmy /lenaBurta-XapreHobepra och Z, BBOJAUTCSA:
OTtBeTsI:
a) BAOJIb OCH IIAPHUPA, COSTUHSIONIETO 3BeHbs | U 2
0) BIOJIb OCH LIAPHUPA, COSTUHSIONIETO 3BeHbs 2 U 3
B) MEPIEHAUKYISPHO OCH LIAPHUPA, COEINHSIOIET0 3BeHbs 1 1 2
T') NEPHEHIUKYISIPHO OCH IapHHUPA, COSAUHSIIONIETO 3BeHbs 2 U 3
Bepusrii oTBeT: 0)
9.5lxkoOvaH MaHUMYJIATOpPA:
OTtBeThI:
a) sBIIAeTCs MaTpuliel Ko3PUIIUEHTOB MPH 000OIIEHHBIX KOOPANHATAX B BRIPAXKECHUSIX IS
KOMITOHEHT JIMHEMHOW U YTIIOBOM CKOPOCTEN BBIXOJHOTO 3BEHA
0) sBisiercst MaTpuLei K03hGUIIMEHTOB MPU 0O0OIIEHHBIX CKOPOCTAX B BEIPAKEHUSAX JUIS
KOMITOHEHT JIMHEMHOW U YTIIOBOM CKOPOCTEN BBIXOJHOTO 3BEHA
B) sSIBJII€TCSI MaTpuULeil KO3 HUIMEHTOB PU 000OIIEHHBIX CKOPOCTSX B BBIPAKEHUAX JUIS
KOMIIOHEHT JIMHEWHOT'O U YTJIOBOI'O YCKOPEHUH BBIXOJIHOTO 3BEHA
I) ABJsIeTCs MaTpuiel K03 puineHToB npu 0600MEHHBIX KOOPANHATAX B BBIPAXKEHUAX JUIS
KOMIIOHEHT JIMHEWHOT'O U YTJIOBOI'O YCKOPEHUH BBIXOJHOTO 3BE€HA
Bepuslit oTBeT: 0)

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Onucanue xapaxmepucmuxu 8binoHeHus 3Hanus: JIaHbl TIOJTHBIC IPAaBHIIbHBIE 000CHOBAHHBIE
OTBETHI Ha BCE BOMPOCHI OMJIeTa U TOMOTHUTEIBHBIE BOITPOCHI

Ouyenka: 4
Onucanue xapaxmepucmuxu evinonenus: 3uanus: OTBETHI Ha BCE BOIPOCHI OnieTa u
JIOTTOJTHUTEIBHBIC BOIPOCHI MPaBUIIbHBIE U 000CHOBAaHHBIE, COJIEPIKAT HETOYHOCTH MJIH HEOOJIBIIIOE
KOJIMYECTBO OIIHOOK

Oyenka: 3
Onucanue xapaxmepucmuxu binoneHus snanus: OTBETHI B IEJIOM IPABUIIBHBIE, COIEPKAT
HETOYHOCTHU U OMIMOKH. [[aH OTBET XOTs ObI Ha OJMH TEOPETUICCKUI BOIIPOC U PEIICHA 3a7a4a
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy
Onenka 3a 3K3aMeH ormpenensercss B cooTBercTBuu ¢ [lonoxkennem o OalibHO-PEHTHHIOBOM

cucreme ans cryaeHtoB HUY «MOW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAllMOHHOMN
cocTaBisomUX. OLeHKa BBIHOCUTCS B IIPUJIOKEHHUE K TUIIIIOMY.
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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.

1I1. IIpasuna évicmaenenus umozo60i OUeHKU no Kypcy
OneHka 3a KypcoByl0 paboTy ompenensercs B cooTBercTBuu ¢ IlomoskeHnmem o OGayuibHO-

peiituHroBoil cucreme nans cryneHroB HUY «MOW». OneHka BBIHOCUTCA B INPUIIOKEHHE K
JATIIOMY.
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