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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 peanusaimu: [lucbmennas padbora
1. Ilpumenenne MHK 1 annpoxcumariuu TabauaHoi 3aBucumoctd. CteneHHoi 6a3uc
(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-paznoxeHnue ¢ yaCTHYHBIM BBIOOpPOM Benyiero sinementa (KonrponabsHas padora)

®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 00OpaTHOI 3a71auu O CKOPOCTSAX M30BITOYHOTO MaHUMy sTopa (Pemenue 3anay)
4. Pewuenue npsMoil 3a1a4u O MOJIOKEHUSX C IIOMOIIBI0O OCHOBHOM ()OPMYJIBI F€OMETPUH
JIBIDKEHUS M METOJIa OTHOPOJIHBIX MpeoOpa3oBanuii (Penienue 3a1ayq)




®dopwma peanmzanuu: CmemanHas Gopma

1. 3ammra naboparopHsix padot. biok "Mccnenosanue norpemnocreit pemenust CJIAY"
(JTaboparopnas paboTa)

2. 3amuTa 1abopaTopHbIX padoT. biok "KuHemaTnka MaHUIYISITMOHHBIX POOOTOB"
(JTaboparopnas pabota)

3. 3amura nabopatopHsix padot. biok "MaTpuiHO-onIepaTOpHbIE METOIbl B KHHEMATHKE
TBEporo Tenma" (JlaboparopHas pabota)

4. 3amura 1abopatopHbix padot. biok "Metoasr LU- u QR-paznoxenuit" (JlabopaTopHas
pabora)

5. 3amura nabopatopusix padot. biok "[Ipubmmkenne GpyHKINNA 1 MaTeMaTH4YeCKast
obpaboTtka ganHbIX" (JlabopaTopHas paborta)

6. 3amuTa naboparopusix padbot. biok "Pemenue CJIAY meromamMu MaTpUYHBIX
pasznoxxenuit" (JlaboparopHas padora)

7. 3amura nabopatopubsix padoT. biok "Pemenue CJIAY obuiero Buaa. Pemenne ooparHoii
3aJ1auu 0 CKOPOCTAX M30bITOUHOr0 MaHumyssaropa" (Jlaboparopuas pabora)

8. 3amuta nmabopaTopHbIX padot. biiok "HucnenHoe penieHrne HeITMHEHHBIX ypaBHEHUN"

(JTaboparopnas pabota)

BPC aucuunjanubl

6 cemecTp

Beca KOHTpOIBHBIX MeponpusThii, %o

Paznen HNunexc
mucuumInael | KM:
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Cpox KM:
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4
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13

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

Nunexc

Pasznen nucuuIuIiiHb
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Cpox KM:

4
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15

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
Y TIOJIO’KEHUSIX

Bec KM:

15

10

15

10

15

10

10

15

$O06m1as yacts//Iy1s1 MpOMEKyTOYHOU aTrTecTaund

BPC kypcoBoii padoTbl/mpoekTa

7 ceMecTp

Beca KOHTpOIbHBIX MepoNIpusATHil, %o

Pa3nen Hnnekc KM-

MUCLUIIIUHEI KM: 1

KM-
2

KM-
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KM-
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KM-
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KM-
7

KM-

KM-

Cpok KM: 4

6

6

8

8

13

13

15

15

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

12

14

12

10




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 | MeTOJbl MPUMEHEHUS CJIAY (Pewenue 3amau)

YUCJIICHHBIX METOO0B

OCHOBHBIX MaTPUYHBIX
pa3noKeHu! B 3a7a4ax
JUHENHON anreOpsl
METO/Ibl PELIECHUS CUCTEM
JUHENHBIX aNredpanyecKux
YPaBHEHUI ¢ MaTpuLaMu
IIPOU3BOJIBHOTO BUA
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
HEJIMHENHBIX YPABHEHUN

[Ipumenenne MHK 11 annmpokcumanyuy TabJIu4HON 3aBUCUMOCTH.
Crenennoii 6a3uc (KonTposbHas paboTa)

Pemenue CJIAY metronom Xomenkoro (KorrponsHas padota)
Pemenne CJIAY metonom LU-pasznoxkenus 6e3 BbIOOpa BEIyIIETO
anemenTa (KontposnpHas pabora)

LU-pa3noxkeHre ¢ 4aCTUYHBIM BRIOOPOM BEAYIIETO 3JIEMEHTa
(KonTposbhas paboTta)

YucneHHoe pelieHne HemuHelHbIX ypaBHeHui (KonTponbHas pabora)
3ammTa nabopatopHsix padoT. biok "HccnenoBanue norpemHocTen
pemenust CJIAY" (JlabopaTopnas pabora)

3amuTa 1abopaTopHbIx padoT. biok "lpubnmxenue pyHkuii u
MaTeMaTudeckas oopadoTtka ganHbx" (JJabopaTopHas pabora)

3ammTa nadopatopusix padoT. biok "Pemenue CJIAY meronamu
MaTpU4HbIX paznoxeHuil" (JlaboparopHas pabota)

3ammra nabopatopHbsix padot. biok "Metonst LU- u QR-paznoxennit"
(JTabopaTopnas pabora)

3amura nabopaTopHbix padot. biok "Pemenue CJIAY obmero Buaa.
Pemienue o6paTHOM 3a/1a41 O CKOPOCTAX M30BITOYHOTO MaHUIYISTOpa"
(JTaboparopnas paboTta)

3amura 1abopatopHbIX padot. biok "UnciaeHHoe peneHre HelTMHEHHbBIX
ypaBHenuii" (Jlaboparopuas paboTta)




MPUMEHSTH aJTOPUTMBI
YHUCJIEHHOTO PEeLeHMS
JIMHEHHBIX YPaBHEHUN
IPUMEHSATH aJITOPUTMBbI
anmnpoKCUMaIK (QyHKIHA 1
TaOJMYHBIX 3aBUCUMOCTEN
MPUMEHSTh METO/IbI
MaTPUYHBIX Pa3JI0KEHUN
JUIS pellieHus 3a1a4
JIMHEWHOU anreOpsl
aHAJIN3UPOBATh
MOTPEUIHOCTH PELICHUS
YPaBHEHUH IIPU HAINYUU
MOTPEUIHOCTEH MCXOIHBIX
JTAHHBIX

OIIK-4 N/I-1lomk-4 Hcnonp3yer | YMmeTs: [Tpumenenne MHK miist anmpoxcumanuy TabJIuyHOM 3aBUCUMOCTH.
COBPEMEHHBIC  SI3BIKM U | HCIIOJIb30BaTh MporpaMMHbie | Tpuronomerpudeckuii 6a3uc. CpaBHUTENBHBIN aHATTN3 PEIICHUS B
CHUCTEMBI MIAKeThI IS TPUOTMKEHHS pa3nuuHbIX O6asucax (Pemenue 3anayu)
IPOrPaMMHUPOBAHHUS Uit | GyHKIM, MaTemaTuueckol | 3ammura gabopaTtopHbix padot. binok "Pemenune CJIAY metonamu
peleHus 00pabOTKH JaHHBIX MaTpU4HbIX paznoxeHuil” (JlaboparopHas pabota)
npodeccuoHANBHBIX 3a7a4 HCIIOJIb30BaTh IPOrpaMMHBbIe | 3aiuTa JlabopaTopHbIX padboT. biok "HucneHHoe pernienne HelMMHEHHbIX
MAKETHI JUIsl YUCIIEHHOT O ypaBHeHuii" (JJabopatopHas paboTa)
pELIECHHS JTUHEUHBIX
ypaBHEHUU
WCTIOJIB30BATh MPOTPAMMHBIE
MaKeTh! ISl YUCIIEHHOTO
pEIIEeHHS HETUHEMHBIX
ypaBHEHUH
OIIK-4 N/1-20mk-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:
JBYDKEHUSI MEXATPOHHBIX MU | IPOBOJIUTH KUHEMATHUYECKHIl
POOOTOTEXHUYECKUX aHaJIU3 U MOJIEIIMPOBaHUE
YCTPOMICTB JIBYDKEHUS

MaHHITYJISIHUOHHBIX pOOOTOB

C UCIIOJIb30BaHUEM

IPOrPaMMHBIX TAKETOB

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

BBITOJIHATh pa3paboTKy | alrOpUTMbI UCCIIEIOBAHUS reOMETPUU JBUKEHHSI U METOJ1a OTHOPOIHBIX ITpeoOpa3oBanuii (Pemenne
CXEMOTEXHUYECKHX KHHEMaTHKH 3aja4)
pelmeHuii ¥ IPOBEACHMS | IPOCTPAHCTBEHHOTO Pemenne oOpaTHOI 3a1a41 O CKOPOCTAX M30BITOYHOTO MAaHHUITYJIATOpA
pacyeToB OIBITHBIX | ABMKEHHUS (Pewenue 3anau)
00pa3L0B MEXaTPOHHBIX U | aJITOPUTMBI NIpecTaBieHuss | Pemenue npsmoil 3a1aum o MOJ0KEHUAX B mapamerpax /lenaBura-
POOOTOTEXHHUECKHUX KUHEMAaTHKH XaprenoOepra (KonTpoasHas padora)
YCTPOMCTB, U3JIENUI | MAHUTYJSIIMOHHBIX POOOTOB | 3amuTa 1adopatopHbIX padoT. biaok "MaTpudHo-onepaTopHbIle METOIBI B
JIeTCKOHN U o0pa3oBaTeNbHON | B mapameTpax JleHaBura- kuHematuke TBEpaoro Tena" (Jlaboparopnas padora)
POOOTOTEXHUKHU c | XaprenOepra 3amura mabopatopHbix padboT. biok "KuHemaTinka MaHUTY ISIITMOHHBIX
IIPUMEHEHUEM YMers: po6ortos" (JlabopaTopHas pabora)
COBPEMEHHBIX MPUMEHSTH TUTIOBEIE

KOMITBIOTCPHBIX TEXHOJIOTUI

aNITOPUTMBI aHaJH3a
KHHEMAaTUKN
MaHUMYJIAIUOHHBIX POOOTOB
IMPHUMCHATH METO/bI
YHCIIEHHOTO PELICHUS
o0OpaTHBIX 3a/1a4
KWHEMAaTHKH
MaHUITYJIATOPOB

MPOBOANTH KHHEMATUYECKHHA
AHAJIN3 MaHUITYJIAIUOHHBIX
poOOTOB B mapameTpax
JlenaButa-XaptenOepra




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

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

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOJIBLHOrO MeponpusaTHs: Pemenue 3anau

Bec konTpoabHoro meponpusitusi B bPC: 8

IIpouenypa mnpoBegeHMsl KOHTPOJHLHOr0 Meponpusitus: Pacu€THoe 3ajaHue BBIMOTHACTCS
CTYJIEHTOM U cIaéTcsi Ha MPOBEPKyY MpenojaBaTento. [Ipu HeoOX0oAUMOCTH MpenoaBaTeNb 3a1aéT
YTOUHSIOIINE BOMPOCHI 110 PEIICHUIO 3aJaHHUS.

Kparkoe cogepxanue 3aganus:
PacuérHoe 3aaH1e cocTOUT ABYX 3a7a4 Ha TeMbl "BeKTOpHbIE U MaTpUYHbIE HOPMBI'",
"OrneHnBaHue MOTPELIHOCTH pelleH s 00paTHOM 3ajauu O CKOPOCTAX U30BITOUHOTO
MaHunyssTopa". Penienue nepBoi 3a/1auy HaIllpaBJIEHO HA OCBOEHUE MAaTEMaTHUECKOI 0
anmnapara, UCIoJIb3yeMOTI'0 JJIsl OLICHUBAHUS ITOTPEIIHOCTEN, & BTOPOil - HAa IPUMEHEHUE
TeopeM 00 orieHkax norpemHocteil CJIAY Ha KOHKpETHBIX IpUMEpPAX.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

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

MOTPEITHOCTH PELICHUsI YpaBHEHUHN BBITIOJIHCHUE 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, Vyy,, W3, HANTH 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 MeTOI0M CTaTUCTUYECKUX UCTIBITAHUM.
[Touemy MOTrpemHOCTH pelIeHUs] IPUHUMAIOT OOJIbIIHE
3HAYEHUS NpU HE3HAYUTEIbHOM W3MEHEHUU NPaBon
4acTH?

10




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
Huoichuii nopoe svinonnenus sadanus 6 npoyenmax: 100
Onucanue xapakmepucmuku 8blnoIHeHus 3Hanus: Pacu€rel mponsBeneHsl 0e3 OmmooK,
HCIOJIb30BaHbI KOPPEKTHBIE GOPMYIIbI, 0opMIIeHHE PabOThI CTPYKTYPHUPOBAHO U OTPAKAET
MMOCTAHOBKY 33129, X0/ PEIICHUS U COJCPIKUT BHIBOIBI.

Oyenka: 4
Huoicnuil nopoe evinonnenus: 3a0anus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu 6bIn0IHeHUs 3Hanus: Pacd€Tbl NpOU3BEAEHBI C HE3HAYUTEIbHBIMU
oIMOKaMu, UCTOIb30BaHbl KOPPEKTHBIE (POpMYIIbI, OpopmileHHE pabOThl HEOCTATOUHO MOJIHO
CTPYKTYpPHUPOBAHO.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu 8bINOIHeHUsA 3HaHUA: PacdEThl TPON3BEAEHBI C TPYOBIMH OIIHMOKAMH,
UCIIOJIb30BaHbl KOPPEKTHBIE (popMyIibl, 0hopMiIeHHEe pabOThI IUI0OXO CTPYKTYPHPOBAHO,
OTCYTCTBYIOT BHIBOJIBI.

Oyenka: 2
Onucanue xapakxmepucmuxu 8blNoAHeHUs: 3HaHus: PacdéThl MPOU3BEACHBI C TPYOBIMU ONMTUOKAMH,
HCIIOJIb30BaHbl HEKOPPEKTHBIE POpPMYIIbI, 0popMIleHHE padOTHI MIIOXO CTPYKTYPHPOBAHO,
OTCYTCTBYIOT BBIBOJIBI; 33JIaHHE CAAHO HE B CPOK HIIM BBHITIOJTHEHO HE ITOJTHOCTBIO.

KM-2. Pemnenune CJIAY MetoaoM Xo0JIeiKoro

®opmbl peaausanun: [lucpmennas padbora
Tun koHTpoBLHOr0 Meponpusitusi: KontponsHas padota
Bec konTpoabHoro meponpustusi B BPC: 10
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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:
Pa6oTa cocrout u3 3amauun Ha pemenue CJIAY meronom XoJenkoro.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMmerTs: MIPUMEHSTh METOJIbI 1.Pemute CJIAY Ax = b meTonoM XOJIELKOIO:
MaTpUYHBIX  Pa3JOKCHHH s [ 9 -9 9 =27 -9 r 63 1
perieHus 3a/1a4 JUHEHHOMN -9 10 -—-11 28 8 —66
anreOpsI A=19 -11 14 -31 -6|,b=]| 75 |
-27 28 —-31 87 27 —203
L —9 8 —6 27 24 L —47
2.Pemnts CJIAY Ax = b metogom X0IEIKOrO:
r 4 —4 4 —12 -4 r 28
—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

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapakxmepucmuxu evlnoaneHus sHanus: I10cTpoeHO0 MaTPUYHOE Pa3IoKEHUE, PEIICHbI
MIPOMEKYTOYHBIC CHCTEMbI YPABHCHHIA

Oyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu vinoneHus sHanus: I1ocTpoeHo MaTpU4IHOE pas3NioKeHue, B peIIeHUH
MIPOMEKYTOUHBIX CUCTEM YPABHEHHIH MOTYT OBITh OT/ICIbHBIC OIINOKH

Oyenka: 3
Huorcnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6binoIHeHUs 3Hanus: MaTpudHoe pas3ioKeHne MOCTPOCHO C
OIMOKaMH, PENICHHE MTPOMEKYTOUYHBIX CHCTEM YPABHEHHI HETTOJIHOE HITH OITMO0YHOE

Oyenka: 2
Onucanue xapaxmepucmuxu 8binoiHeHus 3nanus: Permenne conep XUt rpyobie ONMOKH, pelieHne
OTCYTCTBYET HJIU BHITIOJTHEHO B HEAOCTATOYHOM 00BEME

KM-3. Pemienue CJIAY metoaom LU-pa3no:xxkenus 6e3 BbIOOpa Beayliero 3JieMeHTa

®opmbl peanausanuu: [lucbMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTposbHOrO0 Meponpusitusi B BPC: 10

IIpouenypa mnpoBeaeHusi KOHTPOJIbHOro MeponpusaTusi: PaGota mnpoBoauTcs B yachkl
ayJUTOPHBIX 3aHATHH (JTaOOpaTOPHBIX padoT) B TEUEHUH JIBYX aKaJeMHUYECKUX YacOB.

Kpatkoe cogepxkanue 3ajaHus:
Pabora cocrout u3 3agaun Ha pemienue CJIAY meronom LU-paznoxeHus.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMmerTs: MIPUMEHSTh METOJIbI 1.Pemute CJIAY Ax = b metonom LU-paznoxenus 6e3
MAaTpUYHBIX  Pa3JOKEHUH  JUIA BbIOOpA BEYIIETO AJIEMEHTA!
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pelieHus 3a/1a4 JIMHEHHOM —6 —-18 -9 1 3 36
anreOpsI 12 30 6 -—-16 -2 | [—60]
A=l-6 -6 9 4 1 ,b=|16|.
12 24 6 =22 - Jl l—55
-6 -6 -3 14 3 22
2.Pemmute CJIAY Ax = b merogom LU-paznoxxenus 6e3
BbIOOpA BEIYIIETO JIEMEHTA:
r—6 18 18 -12 -3 1 [ —-30 1
—-12 30 54 -28 -10 | —-34 |
A=112 -54 12 4 12],b =
—12 42 6 -—-34 —15JI ll_llojl
L 6 —30 36 30 11 1

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: 1IoCTpoeHO MaTpUYHOE pa3I0KEeHUE, PEIICHBI
MIPOMEKYTOUHBIC CUCTEMbI YPaBHCHUI

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuku 6blnoaneHus 3uanus: 1I0CTpOeHO MaTpUIHOE Pa3I0KEeHUE, B PEIICHUN
MPOMEKYTOYHBIX CUCTEM YPAaBHEHHI MOTYT ObITh OTJENIbHBIC OLTHOKH

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmukuy 6bInoIHeHUs 3Hanus: MaTpruaHOoe pas3IoKeHHEe TTOCTPOCHO C
OIIMOKaMH, PEIICHUE MPOMEKYTOYHBIX CHCTEM YPaBHEHUI HEMOTHOE WU OIIMO0YHOE

Oyenka: 2
Onucanue xapaxmepucmuxu 6binoIHeHus 3Hanus: Perenne couepXxut rpyobie oKy, pereHme
OTCYTCTBYET WJIM BBITIOJTHEHO B HEJOCTATOYHOM O0BEME.

KM-4. 3amuTa ga6opatopubix pador. biok "HUcciienoBanue norpemHocTeii pemeHus
CJIAY"

®opmbl peanuzanun: CvemanHas Gopma

Tun koHTpoLHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpoabHOr0 Meponpustusi B BPC: 8

IIpouenypa mnpoBeaeHHsI KOHTPOJIBHOrO0 MeponmpusiTusi: 3aummra J1a00paTopHONl padbOTHI
OCYILECTBIIsIeTCS. B (pOpME OTBETa CTy/AEHTa Ha BOINPOCHI MpernojaBareis Mo MOCTAaHOBKE 3aj]auu,
xonay eé BBITIOJTHCHUSA, aHAJIM3y PE3YJILTATOB. Urorosas OIICHKA BBICTABJIACTCA IO COBOKYITHOCTH
OLIEHOK 3a 3alUThI KaKJ0H J1ab0opaTOpHON PabOTHI.

KpaTlcoe CoA€cpKaHME 3alaHUA:
OTBeTuTh Ha BOIIPOCHI, 3a/IaHHBIC MTPCTIOAABATCIICM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/IbI aHaJIn3a 1.Yto Takoe BekTOpHas HOpMa?
MIOTPENTHOCTEN peleHus 2.Kakue Bupl BEKTOPHBIX HOPM BBI 3HaeTe?
YpaBHEHUN pu HaJIMYUU 3.Yrto Takoe MaTpu4Has Hopma?
MOTPEIIHOCTEW UCXOJHBIX TaHHBIX 4.Kakue BUJbI MAaTPUYHBIX HOPM BBI 3HaeTe?
5.YT0 Takoe 4ncio 00yCIOBIEHHOCTH MAaTPUILIbI?
6.Kax uncno 00yclIOBI€HHOCTH XapakTepU3yeT BIHSHIE
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MOrPENTHOCTEN NCXOAHBIX aHHBIX Ha pemeHue CIIAY?
7.Kakue ¢pyHKIMH B MAaTEMaTHYECKUX TTAKeTaxX
MATLAB, Scilab ucnosip3yroTcs Jy1sl BBIYACICHUS
BEKTOPHBIX U MATPUYHBIX HOPM, YUCIIA
00YCIIOBJICHHOCTH MaTPHIIbI?

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu 8binoaHeHus sHanus: OTBETHI MOTHBIE, TOTUYECKH 000CHOBAHHBIE, HE
cojiepkat ouMOOK. BBITIOTHEHBI 1 3aIIMIIEHBI BCe TabopaTopHbIE paboTHI OJI0KA.

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTBETHI OJHBIC, JIOTHUYESCKA 000CHOBAHHEIE,
coJiepkaT HeOOJIBIIOE KOJTMYECTBO OMMOOK. BBIMOTHEHBI U 3aIIUIICHBI BCE JIA0OpATOPHBIC PA0OTHI
OJI0Ka.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoneHus 3uanus: OTBEThI HENOTHBIE, COEPKAT OIIHUOKH.
BeimosiHeHb! ¥ 3auiineHsl Bee 1adopaTopHbie paboThl OJ10Ka.

Oyenka: 2
Onucanue xapakmepucmuku goinonnenus 3uanus: OTBEThl (hparMeHTapHbIe, coiepxkKaTr rpyoble
omnoku. He Bce maboparopHbie pabOThI OJ10Ka BBITTOIHEHBI WIIN 3aIIUIICHEI.

KM-5. 3amura adopaTtopubix padot. biok "Pemenne CJIAY merogaMmu MaTpHYHBIX
pasjioxeHui"

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpoabHOro Meponpustusi B BPC: 9

IIpouenypa mnpoBeaeHHsI KOHTPOJIBHOrO0 MeponmpusiTusi: 3ammra J1a00paTopHONl pabOTHI
OCYILIECTBIIsIeTCS. B (pOpME OTBETa CTyAEHTa Ha BOINPOCH MpernojaBareis Mo MOCTAaHOBKE 3a]au,
xony eé BBITIOJTHCHUSA, aHAJIM3y PE3YJILTATOB. Urorosas OIICHKA BBICTABJIACTCA IO COBOKYITHOCTH
OLIEHOK 3a 3alUThI K0! J1abopaTOpHON PabOTHI.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OTBeTuTh Ha BOIIPOCHI, 3aJaHHBIC ITPCTIOAABATCIICM.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh:  METOAbl  IPUMEHEHUs 1.Kakue ¢pyHKIMM B MaTeMaTHYECKUX MaKeTax
OCHOBHBIX MaTPUYHBIX MATLAB, Scilab ucnons3ytorcs ais pemenus CJIAY?
pa3ioKEHUM B 3ajadyax JIMHEWHOU 2.Yt0 Takoe MaTpUYHOE pa3aoKeHue XO0IeuKoro?
anredpsl 3.Ilepeuncnure ocHOBHBIE 3Tanbl pemenus CJIIAY

MeToA0M XOJIEIKOro.

4. Kakue ¢pyHKIIMA B MATEMAaTHYECKUX IMaKeTax
MATLAB, Scilab ucnonbs3yroTcst Uit HOCTPOSHHS
paznoxenus: Xoaeukoro?

5.YTo0 Takoe CUHTYJIIPHOE Pa3I0KEHUE MATPHULIBI?
6.Ilepeuncinre ocHOBHEIE dTamnbl pemeHus CJIAY
MeTo1oM SVD-paznoxkeHusl.

7.Kak BBIYMCINTH HOPMY MaTPHILIBI U €€ YHUCIIO
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00yCIIOBJIIEHHOCTH, 3Hasl CHHTYJISIpHbIE yncia?

8.Kakue ¢pyHKIMU B MAaTEMaTHYECKUX ITaKeTax
MATLAB, Scilab ucnosb3yroTcst A1 TOCTPOCHHS
CUHTYIISIPHOTO Pa3JIOKEHUS U HAXOXKICHUS] CHHTYJISIPHBIX
yucen?

9.9to Takoe LU-paznoxxeHue mMaTpulpl?
10.ITepeuncnure ocHoBHBIE dTanbl pemenus CJIIAY
merooM LU-pa3noxenus.

11.Chopmynupyiite ycmoBue paboToCIIOCOOHOCTH
merona LU-pasznoxeHus.

YMeTs: KCTOJIb30BaTh (1 2 3 -1
pOrpaMMHBIC MaKEThI ISt 1.Pemmure CJIAY Ax =b,A=|6 5 4|,b=|2|B
YUCIICHHOTO PELICHUS JIMHEHHBIX . 7 8 10 0
ypaBHEHHiA MATLAB unu Scilab. ]
10 1 -2
2.Pemute CIAY Ax =b,A=|1 24 1 |,b=
-2 1 10
—1
2 | meromom Xonenkoro B MATLAB wmu Scilab.
L 0

3.Iloctpoiite SVD-pasznoxenune Matpuupl A =

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

Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakxmepucmuxu ebinoaneHus sHanus: OTBETHI OJHBIE, JJOTMUYECKU 000CHOBAHHBIE, HE
coJiep>kaT oIMOOK. BEIMOTHEHBI U 3aIMIIEHBI BCE JTa0OpaTOpHBIE PabOTHI OII0KA.

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku 6binonnenus sHanus: OTBETHI MOJIHbBIE, JOTHYECKH 000CHOBAaHHEIE,
cojiepKat HeOOJIbIIOe KOJIMYECTBO OIMOOK. BEIMOIHEHBI U 3aIUIIEeHB] BCe TabopaTOpHbIE paboThI
0JI0Ka.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTBEThHl HEMOIHBIE, COJIEPKAT OLUTHOKH.
BrinonHeHs! 1 3aMMIIeHb! Bee TabopaTopHble paboThI OJI0Ka.

Oyenka: 2
Onucanue xapakmepucmuxu goinonnenus 3uanus: OTBEThl (PparMeHTapHbIe, CoepkKaT rpyOble
omnOku. He Bce taboparopHbie paboThl 0J10Ka BBIMOIHEHB! WK 3aIuiieHbl. CTyIeHT mokasan
He3HaHue aroputMoB penieHuss CJIAY nnm HeyMeHMe peaan30BbIBATh 3TU aITOPUTMBI B
MaTEeMaTUYECKUX MTaKeTax.

KM-6. IIpumenenne MHK nns annpoxkcumanuu tadau4Hoi 3apucumMocT. CTeneHHoit
0asuc

®opmbl peanusanuu: [lucbMenHas padora
Tun koHTpoabHOro MeponpustTus: KourponsHas pabota
Bec konTpoabHOr0 Meponpustusi B BPC: 9
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IIpouenypa mnpoBeleHHs] KOHTPOJIbHOr0 MepomnpusTus: Pabora BBIIOTHSETCS B Yachl
1a00paTOPHBIX 3aHATUN B TeueHUU 90 MUHYT.

Kpatkoe cogep:xanue 3aganus:
3a/aHre COCTOUT M3 33J1a4 Ha alpOKCUMAITMIO0 Ta0IMYHbBIX JaHHbIM 110 MHK ¢

UCIIOJIb30BAHUEM CHCTEMbBl HOPMAJIbHBIX YPABHEHUN.

KoHTposibHbIe BONPOCHI/3a1aHUA:

YMeTh: TPUMEHSATH  AJITOPUTMBI 1./lana TabnuuHast 3aBUCUMOCTH Y, (X}).
anmpokcuManuu  QyHKIMA U Hcnonezys MHK, nocrpouts annpokcumupyromue
TaOJMYHBIX 3aBUCUMOCTEN (QyHKkuMH B cTeneHHbIx Oasucax {1, X} n {1, X, X?}.

Haiitu u cpaBauTh CKO MoOJIy4eHHBIX alllPOKCUMAHTOB.

k 1 2 3 1 5 6 7 8 9 10
Xe -4 -3 -2 -1 0 1 2 3 4 5
Y. =99 -01 —-63 —-96 —64 34 01 122 136 15

Eoo1 2 3 4 5 6 7 8 9 10
Xe =6 =5 -4 -3 -2 -1 0 1 2 3
Y, 37 39 -27 -4 -18 -32 -26 -09 -—-109 -18.9

Figure 3 Mpumepbl UCXOAHBIX AaHHBIX

2.IToctpouTs rpaduk anmpoKCUMaHTa Ha GoHE
VCXOJHBIX JIaHHBIX B MATEMaTHYECKOM MaKeTe.

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 95
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Pacu€rsl nponsseaeHsl 0e3 ommnooK,
HCIIOJIb30BaHbl KOPPEKTHBIE GOPMYJIbI, 0OpMIIEHHE PAaOOThI CTPYKTYPHUPOBAHO U OTPAKAET
IIOCTAaHOBKY 3a/1a4l, XOJ PEIIECHUS U COAEPKUT BBIBOBI.

Ouyenka: 4
Huodicnuii nopoe évinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu 8bInoIHeHUs 3HaHus: PacdéTel IPOU3BEICHBI C HE3HAUYNTEIbHBIMU
OLIMOKaMH, HCII0JIb30BaHbl KOPPEKTHBIE (GOopMYIIbl, oopMileHHE PabOThl HEAOCTATOUHO MOJIHO
CTPYKTYpPHPOBAHO.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 8blnoaHe s 3nanus: Pacu€rsl pon3BeeHbl ¢ rpyObIMU OLIMOKaMH,
MCII0JIb30BaHbl KOPPEKTHBIE POPMYJIbI, 0pOpMIIEHHE PAabOTHI INI0X0 CTPYKTYPUPOBAHO,
OTCYTCTBYIOT BBIBOJIBI.

Oyenka: 2
Onucarue xapakxmepucmuxu 8blnoIHeHUs: 3HaHus: PacdéTsl MPOU3BEACHBI C TPYOBIMU OLTUOKAMH,
HCIIOJIb30BaHbl HEKOPPEKTHBIE POpPMYJIBI, 0hopMITeHHEe pabOTHI TIOXO CTPYKTYPHPOBAHO,
OTCYTCTBYIOT BBIBOJIbI; 33JJaHHE CAHO HE B CPOK WIIH BHITIOJTHEHO HE MOJIHOCTBIO.

KM-7. llpumenenne MHK nns annpokcumanuu Ta0JMYHON 3aBHCHMOCTH.
Tpuronomerpnuyecknii 6a3uc. CpaBHUTENbHbIN AaHAJIN3 PellleHUs] B Pa3JIMYHbIX 0asucax

®opmbl peamzanuu: IIposepka 3aganus
Tun KOHTPOILHOr0 MeponpusaTHs: Pemenue 3anaq
Bec konTpoabHOro Meponpustusi B bPC: 14
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IIpoueaypa mnpoBeaeHUs] KOHTPOJBHOIO0 MeponpusATHsi: PacuéTHoe 3aaHue BBINOJHIETCA
CTYJIEHTOM U cIaéTcsi Ha MPOBEpKy mpenojanaTento. [Ipu HeoOXoaUMOCTH MpenojaBaTeNb 3a1aéT
YTOUHSFOIIME BOIIPOCHI MO PELICHUIO 3aaHUs.

Kparkoe conepxanue 3ajaHus:
PacuérHoe 3aganne COCTOUT U3 ABYX 3a/1a4 110 allMPOKCUMAIINIO TabIMuHbIX JaHHBIM 1o MHK
C MCII0JIb30BaHUEM PA3JIMUHBIX CUCTEM Oa3UCHbBIX QyHKUMH. Pemenue 3a1ay Ha HEKOTOPBIX
JTanax MpearoaracT UCIoJIb30BaHNe IPUKIIAIHBIX MATEMAaTUYECKHUX TAKeTOB. B kayecTBe
MCXOJHBIX JaHHBIX MOT'YT UCIIOJIb30BaThCS U3MEPEHHUS C JATYUKOB PEATIbHBIX TUHAMUYECKUX
CHUCTEM, IIOJIyYE€HHBIE [IPU 3KCIIEPUMEHTAIBHOM nocTpoeHuu 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 QYHKIIMM MAaTEMaTUUYECKOTO MaKeTa.

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 4 Mpumepbl NCXOAHBIX AAHHbIX

2./[lana TabnmuHast 3aBucuMocts Y, = f(Xy), e f(x) -
nepuoandeckas GyHKIMS ¢ U3BECTHBIM nepuogoM T = 21/ w.
Hcnons3ys MHK, noctpouts anmpokcumupyonme GyHKIUHN 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
MOJTMHOMHAIIbHAS ANMTPOKCUMAIIHS Ja€T TaKYIO )K€ TOYHOCTH, 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 5 Mpumep NCXOAHDBIX AaHHbIX

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapakmepucmuku 6blnoIHe s 3Hanus: Pacd€rel mponsBeneHbl 0e3 OmuooK,
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 svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmukuy 6blnoIHeHUs: 3Hanus: Pacd€Tbl MPOU3BEICHBI C TPyOBIMU OLIHMOKAMH,
HCIIOJIb30BaHbI KOPPEKTHBIE POPMYJIIBI, 0POpPMIICHHE PAOOTHI TUIOXO CTPYKTYPUPOBAHO,
OTCYTCTBYIOT BBIBOJIbI.

Oyenka: 2
Onucanue xapakmepucmuku 8blnoaHe s 3nanus: 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-8. 3amuTa 1adopatopHbix pador. baok "[Ipudankenue GpyHkunii u
MaTeMaTH4ecKas o0padoTka JaHHBIX'

®opmbl peaausanun: CmemnianHas popma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpusitusi B bPC: 12

IIpoueaypa mnpoBedeHHs] KOHTPOJIBHOIO MepoONpHMATHs: 3amuTa J1a0opaTopHOM pPabOTHI
OCYILECTBIIsIETCS. B (DOpME OTBETA CTyAEHTA Ha BOIPOCHI MpEenojaBareis M0 MOCTAHOBKE 3a]ayHu,
X0Jly €€ BBINOJHEHHUS, aHAIN3Y Pe3yibTaToB. MITOroBas oleHKa BBICTABIISETCS MO COBOKYIHOCTH
OLICHOK 3a 3alllUThl Ka)KJ01 1a00paTopHOil pabOTHI.

Kparkoe conep:kanue 3a1aHus:
OTBETUTH Ha BOMPOCHI, 33 JaHHBIC MTPEIT01aBaTEIIEM.

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 QyHKIMN?
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 mocTponTh MHTEPNOISIMOHHBII MHOTOWIEH
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Jlarpanxka?

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 ¢pyHKIMN B MATEMaTHYECKHX MaKETax
MATLAB, Scilab ucnionb3yroTcs A pelIeHus 3a1a4
UHTEPHIOISIUU?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku epinoneHus 3uanus: OTBETHI OJTHBIE, JOTHYECKH 000CHOBAHHBIE, HE
cojiepkat onrOOK. BBITIOJTHEHBI U 3aIIUIICHBI BCE JIAO0OpaTOpHBIC pabOThI OJI0KA.

Ouyenka: 4
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku 6binoneHus 3uanus: OTBETHI MOTHBIE, JOTHYECKH 000CHOBAaHHBIE,
coJiepKatT HeOOJIBIIOE KOJTMUYECTBO ONIMOOK. BBITIOJHEHBI U 3aIIUIICHBI BCE JIAOOPATOPHBIC paOOTHI
0J10Ka.

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxu vinoineHus sHanus: OTBEThl HEMOIHBIE, COJEPKAT OLUTHOKH.
BrinonHeHs! 1 3alMIIEeHbI Bee 1abopaTopHble paboThI OJI0Ka.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi shanus: OTBETHI (hparMeHTapHEIE, COIepKaT rpyObIe
omnOku. He Bce maboparopHbie paboThI 6J10Ka BBITOIHEHBI WX 3alUIIeHbl. CTyAeHT MmoKasal
HE3HAHWE AJITOPUTMOB MPUOIVKCHIS (PYHKIIMIA WK HE3HAHUE METOJIOB PEaTH3aI[iH dTUX
QITOPUTMOB B MAaTEMaTUYECKHUX MaKeTaX.

KM-9. Pemienne npsimoii 3a1a4M 0 MOJI0KEHUSIX € IOMOIIBI0 OCHOBHOM (DOPMYJIbI
reoMeTpHMH ABUKEHHUS 1 MeTO/a OTHOPOJAHBIX Npeodpa3oBaHui

®opmsl peasmzanuu: IIposepka 3aganus

Tun KoHTPOILHOI0 MeponpuaTHe: Pemenue 3anaqy

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeaeHHMs KOHTPOJBHOrO MeponpusaTHsa: Pacdy€THOoe 3amaHHMe BBINOIHAETCA
CTYACHTOM U cIa€Tcs Ha MPOBEPKY Ipenojaasateinto. Ilpu HeoOXoauMoCTH MpenoaaBaTellb 3a1aéT
YTOUHSIOIIXE BOIPOCHI I10 PEILICHUIO 3aJaHHUs.

KpaTlcoe CoA€EpKaHME 3aJaHUsA:
3aI[aHI/Ie HAITPpaBJICHO HA MOJIYUYCHHUC HABBIKOB PCIICHUA 3a1a9 KHHCMATHUKU ITPOCTPAHCTBCHHBIX

MHOTI'03B€HHBIX MaHHUITYJIATOPOB.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTb:  NPUMEHATH  THUIIOBBIE 1.Pemmmts npsmyro 3agady o MOJ0KEHUIX

JITOPUTMBl aHAIM3a KUHEMATUKU MaHHUITYJIATOPA, IPUBEAEHHOTO HA CXEME, UCIIOIb3YIO

MaHUIYJISIUOHHBIX POOOTOB OCHOBHYIO ()OPMYJTy T€OMETPHUH JIBHKEHUS U METOA
OJHOPOJHBIX KOOPAMHAT.
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Figure 6 Cxema maHunynsaTopa

2.PemnTh npsiMyto 3a7a4y O MOJ0KEHUSIX
MAaHUITYJISITOPA, IPUBEAEHHOTO HA CXEME, UCIIOJIb3YIO

OCHOBHYIO ()OPMYITYy T€OMETPHUHU ABIKEHHS U METOJT
OJHOPOJHBIX KOOPAMHAT.

Figure 7 Cxema maHunynaTtopa

3.HaiinuTe BbIpaskeHue 17151 MaTpUIbl OJHOPOJHOTO

Hp606p830BaHI/I$[ MaHHUITYJIATOpPAa B y,[[06HOM HJIs1 Bac
MaAaTEMAaTHYCCKOM ITaKETE.

Onucanue MKAJbl OLEHUBAHMS

Ouenka: 5

Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 95
Onucanue xapakmepucmuxu 6bInOaHeHUs 3HaHus: PacdéTel IpoU3BeeHbI 6e3 OIMOOoK,
UCIIOJIb30BaHbl KOPPEKTHBIE (POPMYIIBI, CHCTEMBI KOOPAUHAT BBEJICHBI KOPPEKTHO, OpOpMIICHHE
paboTHI CTPYKTYPUPOBAHO M OTPAKAET MOCTAHOBKY 33]1auH, XOJ[ PEIICHUSI.

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmukuy 6bin0JIHEHUs 3Hanus: PacuéTel IpOU3BeIeHbl C HE3HAYUTEIBHBIMA
omMOKaMu, UCTIOIb30BaHbl KOPPEKTHBIE (hopMyItbl, ohopmiieHHE pabOThl HEJOCTATOUYHO MOJTHO

CTPYKTYpPHUPOBAHO.

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuxku 8blnoIHeHUs: 3HaHus: PacuéTel MPoU3BeACHbI C IPYOBIMU OLIMOKaMU,

UCIIOJIb30BaHbl KOPPEKTHBIE (pOpMyIIbl, 0ohopMiIeHHEe pabOThI IIOXO CTPYKTYPHPOBAHO,

OTCYTCTBYIOT BBIBOJBI.
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Oyenka: 2
Onucanue xapakxmepucmuxu 8blnoAHe s 3HaHus: PacdéThl MPOU3BEACHBI C TPYOBIMHU ONTUOKAMH,
UCIIOJIb30BaHbI HEKOPPEKTHBIE POPMYIIbI, 0popMIIeHHE PAOOTHI TNIOXO CTPYKTYPHUPOBAHO; 3a/IaHNE
CIIaHO HE B CPOK WJIM BBIMOJIHEHO HE IMOJTHOCTBIO.

KM-10. 3amura nadopaTopubix pador. biok "MaTpu4yHo-onepaTopHbie METObI B
KHHeMaTHKe TBEPAOro Tejaa'

®opmbl peaquzanun: CMmemanHas Gopma

Tun KOHTPOILHOT0 MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBedeHHs] KOHTPOJIBHOr0 MeponmpusiTusi: 3ammra 1a00paTopHON pPadOTHI
ocyliecTBisieTcss B (popMe OTBeTa CTYACHTa Ha BOMPOCHI MPENoaBaTeisl M0 MOCTAHOBKE 3aayu,
xony eé BBITIOJIHCHHUSA, aHAJIN3Yy PC3YJIbTATOB. Hrorosas OLICHKA BBICTABJIACTCA 110 COBOKYIIHOCTHU
OLICHOK 3 3alllUThl KaKJI01 1a00paTopHOil pabOTHI.

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

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: AJITOPUTMBI HCCIEAOBAHUS 1.Yto Takoe MaTpulla HapaBIAOMUX KocuHycoB? Kak
KHHEMATUKU TPOCTPAHCTBEHHOTO OHAa MCTOJB3YETCs JUIsl OTPEEICHUS KOOPIUHAT TOUKH
JIBIDKEHUS TBEpIOTO Tenma?

2.CBoiicTBa MaTpHIlbl HAIPABJISAIOIUX KOCUHYCOB.
3.YTto Takoe 0THOPOIHbIE KOOPAUHATHI TOUKU?
4.Kakoil Bu UMeeT MaTpuLa OJJHOPOIHOTO
npeobpazoBaHus’?

5.3anumuTe GopMyIbl A1 MAaTPULL IOBOPOTOB BOKPYT
KOOPJAWHATHBIX OCEH.

6.Kak onpeznenuts MaTpuIly OJHOPOAHOTO
npeoOpa3oBaHus s BBIXOJAHOTO 3B€HA MaHMITYJISATOpA,
3HAasi MAaTPUIIBI JJI1 CMEXKHBIX 3BEHHEB?

7.9t10 TaKoe yribl pHICKaHUs, TAHTaXa, KpeHa?

8.Kak BpIpa3uTh MaTpUIly HaIIPaBIISIOMINUX KOCUHYCOB
4yepe3 yIiibl PhICKaHUs, TaHTaXxa, KpeHa?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku eoinonnenus 3uanus: OTBEThI MOJIHbIE, JOTMUYECKH 000CHOBAHHbBIE, HE
coJiepkaT ouIMOOK. BhINoaHEHBI U 3aMIIEeHb] BCe 1abopaTOpHbIE padOThI OJI0KA.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 8vinoixeHus 3Hanus: OTBETHl TOTHBIC, JIOTHUYECKU 000CHOBAHHEIE,
coJieprkaT HeOOJIBITOE KOJTMIECTBO ONMIMOOK. BHIMOTHEHBI U 3aIIAIIICHBI BCE JIAOOpaTOPHBIC PabOTHI
0JI0Ka.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku binonnenus snanus: OTBEThI HETIOIHbIC, COEPIKAT OIUOKH.
BbINoTHEHBI 1 3aIIUIICHBI BCE JTAOOpAaTOPHBIC paObOTHI OJI0KA.

Oyenka: 2
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Onucanue xapakmepucmuku evinonnenus 3uanusa: OTBETH (hparMeHTapHbIe, COJepKaT rpyObIe
ommOku. He Bce maboparopHbie paboTHI 0JI0Ka BBHITTOJTHEHBI WU 3alTUIIICHBI.

7 cemecTp

KM-1. Pemienue npsiMoii 3a/1a41 0 MOJIOKEHUAX B mapamerpax lenaBura-
Xaprenbepra

®opmbl peanuzanuu: [lucemMennas padora

Tun kouTposbHoro meponpusitusi: KonrponbsHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBeaeHHsi KOHTPOJIBHOIO MeponpusaTus: Pabora mnpoBoauTcs B  4achkl
ayJIMTOPHBIX 3aHATUH (JTAOOPATOPHBIX pabOT) B TCUCHUH JIBYX aKaJEMHUYECKIX YacOB.

Kparkoe congep:kanue 3aaHus:
PabGora coctour u3 pPEeICHUA HpﬂMOﬁ 3ala4Y KUHCMATHUKH IMTPOCTPAHCTBCHHOI'O MAHUITYJIATOPA.
CucreMbl KOOpIMHAT 3BEHBEB U 000OIIEHHBIE KOOPAUHATHI BBOJSATCS IO aITOPUTMY
HenaBura-Xaprtenoepra.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMmeTs: MIPOBOJUTD 1.Pemute npsimyro 3a1auy O MOJOXKEHUSIX MaHUTYISATOPA
KMHEMaTU4YeCKUI aHaJIn3 METOJIOM OJHOPOJHBIX IpeoOpa3zoBaHuil B mapamMeTpax
MaHUNYJISIUOHHBIX ~ POOOTOB B JlenaButa-XaptenOepra.

rapameTpax JlenaBura- e

Xaprenoepra ‘

2.Pemmte npsiMyto 3a7aqy O MOJIOKEHHSIX MaHHITYJISTOPA
METOJIOM OJHOPOIHBIX MpeoOpa3oBaHuil B mapamMeTpax
JlenaBurta-Xaptenoepra.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 95
Onucanue xapakxmepucmuxu 8blNOJAHe sl 3HaHUs: 3aJaHUE BBITTOJIHEHO B ITOJTHOM 00BhEME

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapaxmepucmuku 6blNOIHEHUs 3HaHUA: 3alaHie BBIIIOIHEHO B IIOJTHOM 00BEME,
MPUCYTCTBYIOT adpupMeTniyeckre ommnoKu

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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Onucanue xapakmepucmuku 6blnoaneHus 3uanus: IIpucyTcTByIOT omMOKHM B TOCTPOCHUN MaTPHIL
npeoOpa3oBaHus KOOPIUHAT U UX KOMIIOHEHT WJIM 3a/1a4ya pelieHa MpaBuIOHO TOJIBKO OJTHUM

CII0cCO00M

Ouenka: 2

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. Pemienue COACPIKUT Fp}I6BI€ OH_II/I6KI/I, pemicHuc
OTCYTCTBYCT WJIM BBIIIOJIHEHO B HEAJOCTATOYHOM 00BEME. CTYI[CHT IMPOACMOHCTPHUPOBATI HE3HAHNC
aJIroputMa noCTpoCHud CUCTCM KOOpAUHAT U/WIIH HCYMCHHC OIIPCACIIATH IapaMCTPhbL I[eHaBI/ITa-

Xaprenoepra.

KM-2. 3ammTa sadopatopubix pador. biok "Kunemarnka MaHuNyasiiMOHHbBIX

podoToB"

®opmbl peaquzanun: CMmemanHas Gopma

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBedeHHs] KOHTPOJIBHOr0 MeponpusiTusi: 3ammra 1a00paTopHON PabOTHI
ocyliecTBisieTcss B (hpopMe OTBeTa CTYACHTa Ha BOMPOCH MPENoiaBaTeisl M0 MOCTAHOBKE 3aayu,
xonay eé BBITIOJIHCHUSA, aHAJIM3y PE3YJIbTATOB. Hrorosas OILICHKA BBICTABJIACTCA 110 COBOKYIIHOCTH
OIICHOK 3 3alllUThl KKJI01 1a00paTopHOil pabOTHI.

KpaTKOC CodcpsKaHME 3aJaHUs:

OTBeTHTH Ha BOIIPOCHI, 3a/IaHHBIC ITPCIIOAaBATCIICM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

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

1.Chopmynupyiite anroput™M NOCTPOCHUS CUCTEM
KOOpJMHAT 3B€HbEB 0 aNroputMmy /lenasura-
XaprenoOepra.

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

3.3anumunTe BeIpaXXKEHHUE Ul MaTPUILIBI OTHOPOJIHOTO
npeoOpa3oBanus B napamerpax Jlenasura-XaprenOepra.
4.ChopMynupyiTe TOCTAHOBKY MPSIMOM U 0OpaTHON
3a/1a4 0 CKOPOCTSIX MaHUIYJISTOpA.

5.Yto0 Takoe skoOMaH MaHUMyJATOpa?

6.Kaxoil pusnueckuii cMbICIT IMEIOT CTONOLBI sikoOuaHa?
7.3anuIunTe BeIpaXKEHHUE U1 KOMIIOHEHT CKOPOCTH 3BE€HA
MaHUNYJISITOpa B MAaTpUYHON (hopMe.

YMers: MIPOBOJUTH
KHHEMaTHYECKUI aHaJIn3 u
MOJICJINPOBAHUE JIBHKCHUS
MaHUITYJSIITAOHHBIX ~ POOOTOB €
UCIIOJIb30BAHUEM  IPOrPAMMHBIX
ITaKETOB

1.C momoip1o mporpaMMsbl, UCIIOIB30BaHHOM Ha
nabopaTopHoi paboTe, mepecTpoiiTe pabouyro 001acTh
MaHUIyISTOpa C U3MEHEHHBIMU OTPAHUYCHHSIMH Ha
VTJIBI TTOBOPOTA 3BCHBER.

2.C moMoIIbIO MPOTPaMMBbl, HCTIOIH30BAaHHON Ha
nabopaTopHOU paboTe, MEPECUNTANTE FITEMEHTHI
ssKoOMaHa MaHHUITYJISITOPA JIJIsl KOH(PUTYypaIuy,
YKa3aHHOM MPEnoaaBaTeIeM.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakxmepucmuxu 8vinoaneHus sHanus: OTBETHI OJHBIE, JJIOTMYECKU 000CHOBAHHBIE, HE
coJiep>kaT oMOOK. BEIOTHEHBI U 3alIUIIEHBI BCE JTa00paTOpHBIE PabOTHI OJIOKA.
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Oyenxa: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 80

Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OtBeThI IIOJIHBIC, TOTHYCCKHU O6OCHOBaHHBIe,
coacpxar HEOO0JIBIIIOE KOJIMYECTBO OIIMOOK. BEITOIHEHEI 1 3alllUIICHBI BCC JIa6opaToprle pa6OTBI

0JI0Ka.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60

Onucanue XapakmepucmuKu 6blNOJIHEeHUsl 3HARHUA. OTBeTHI HCIIOJIHBIC, COACPKAT OIIINOKH.

BrImoHEeHBI 1 3alTUIICHBI Bce Ta00paTopHbIE padoThI OJI0Ka.

Ouenka: 2

Onucanue xapakmepucmuku evinonenus 3uanus: OTBETH (hparMeHTapHbIE, COJEpKAT rpyObIe
omnOku. He Bce maboparopHbie paboThl 6J10Ka BBIMOIHEHBI WX 3aluIileHbl. CTyAeHT MoKasal
HE3HaHUE AITOPUTMOB UCCIIEAOBAaHUSI KHHEMATUKA MaHUITYJISITOPOB WM HEYMEHHUE PEaTu30BbIBATh

9TH AJITOPUTMBI B MATEMATHYCCKUX IMaKETax.

KM-3. LU-pa3no:xeHue ¢ 4aCTUYHBIM BHIOOPOM BeIyIIEro 3J1eMeHTa

®opmbl peasusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHoro meponpusitust B bPC: 15

IIpouenypa mnpoBefeHHsi KOHTPOJIBHOrO MeponpusaTus: Pabota mnpoBoautcs B
ayIUTOPHBIX 3aHATHH (JJAOOPATOPHBIX padOT) B TEUCHUU JABYX aKaJIEMHUUYECKUX YaCOB.

Kpatkoe cogep:kanue 3a1aHus:
Pabora cocrout u3 3agauun Ha pemenue CJIAY merogom LU-pa3nokeHus ¢ 4aCTUYHBIM

BLI60pOM BEAYLICT'O 3JICMCHTA.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

qacChbl

YMeTh: TNPUMEHATH  AJITOPUTMBI 1.Pemute CJIAY Ax = b metonom LU-paziioxenus ¢
YUCJICHHOTO PEIICHUs] JTHHEHHBIX YaCTUYHBIM BHIOOPOM BEIYIIIETO DJIEMEHTA:
ypaBHEHUH [ 18 11 27 -1 2
_ 1 -9 6 33 0 121
A=1_18 —16 —12 —10|'" = |-10f
| 36 24 12 48 108

HYaCTUYHBIM BI)I60pOM BCAYUICTO 5JICMCHTA.

2.Pemmute CJIAY Ax = b metonom LU-pazioxenus ¢

[—-12 -9 17 -41 —86
A= 18 24 42 36 p= -78
18 6 -6 36| 30 |
36 24 12 48 —12
Onucanue MKAJIbI OLEHUBAHMS:
Ouyenka: 5

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 95

Onucanue xapakmepucmuku 6bln0OJIHeHUs 3HanuA: MaTpuyHoe pa3IoXKeHne IOCTPOoeHo 0e3

OIIMOOK, pelIeHrne IPOMEKYTOUHBIX CUCTEM YPaBHEHUHN IIPABUIIbHOE

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 85

Onucanue xXapakmepucmuku 6blNOJIHEHUA 3HARUA: ManI/I‘-IHOC PAa3JI0KCHUC ITOCTPOCHO 0e3

OI_HI/I6OK, pCHICHUC TPOMECIKYTOUYHBIX CUCTEM ypaBHCHI/Iﬁ HCIIOJIHOC

Oyenka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapaxmepucmuxu 6blnoiHeHus 3Hanus: MaTpudHoe pasiioKeHUe MOCTPOEHO €
OMOKaMH, pelIeHue MPOMEXYTOUHBIX CHCTEM YPaBHEHUI HEMOTHOE MM OIIMO0YHOE

Ouenka: 2
Onucanue xapaxmepucmuxu 8binoIHeHus 3nanus: Permenne conep XUt rpyobie oKy, peleHne
OTCYTCTBYET WJIM BBITIOJTHEHO B HEJAOCTATOYHOM 00BEME.

KM-4. 3ammra sadoparopubix padot. baok "Meroasl LU- n QR-pa3iioxennii"

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoaBHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpoueaypa mnpoBedeHHs] KOHTPOJIBHOIO MepONpHMATHs: 3amuTa J1a0opaTopHOM pPabOTHI
ocymiecTBisieTcs B (opMe OTBETa CTYJIEHTa Ha BOIPOCH! IPENOaBaTeNs MO IIOCTAaHOBKE 3aadH,
XOIly €€ BBIIIOJIHEHUS, aHAIM3Yy Pe3ybTaToB. MITOroBas OLEHKAa BBICTABISAETCS 10 COBOKYITHOCTH
OLICHOK 32 3aIUTHI KaKJ0H JIaAOOpaTOPHOU PabOTHI.

KpaTkoe conep:kanue 3a1aHusi:
OTBETHUTH HAa BOIPOCHI, 33 JaHHBIC MTPEII0IaBaATEIICM.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METO/ABl PELICHHUS] CHCTEM 1.M3noxure ocHoBHbIe 3Tansl pemenus CJIAY meronom
JUHEWHBIX anreOpanyeckux LU-pa3noxxeHus ¢ YaCTUYHBIM BEIOOPOM BEYLIETO
ypaBHEHU I 3JIEMEHTA.

2.Yt1o takoe QR-paznoxxkeHue MaTpuiibl?
3.U3noxure ocHoBHbIe 3Tansl pemenus CJIAY meronom
QR-paznoxeHust (METOIOM OTPAXKEHUI).

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

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

Scilab.
1 2
2.IToctpoiite QR-paznoxenue matpunsl A = [4 3 | B
5 —6

nakere MATLAB wnu Scilab.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6binonnenus snanust: OTBETHI MOJHbBIE, TOTUYECKH 000CHOBAHHbIC, HE
cojiepkat omrOOK. BBITIOTHEHBI U 3aIUIICHBI BCE JIA0OpaTOpHBIC paObOTHI OJI0KA.

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku blnonnenus snanus: OTBETHI MOJTHbBIE, JIOTHYECKH 000CHOBAaHHBIC,
coJiepKaT HeOOJIBIIIOE KOJTMUECTBO ONIMOOK. BBITIOTHEHBI U 3aIIUIICHBI BCE JIAOOPATOPHBIC paOOTHI
OJ0Ka.

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 60
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Onucanue xapakmepucmuku einoanenus 3uanus: OTBEThl HENOJIHBIE, COEPKAT OIIHOKH.
BrITIoTHEHBI 1 3aIUIIEHBI BCE JIA0OpaTOpHBIE paOOTHI OJIOKA.

Oyenka: 2
Onucanue xapakxmepucmuku vinonnenus sHanus: OTBEThl pparMeHTapHbIe, CoaepKaT rpyoble
omnOku. He Bce nmaboparopHbie paboThl 0J0Ka BBIMOIHEHB! WM 3aIuineHsl. CTyIeHT mokas3an
He3HaHue anroputMoB pemenus CJIAY nim HeyMeHHe pealn30BbIBATh 3TH aJITOPUTMBI B
MaTeMaTU4eCKUX MaKeTax.

KM-5. Pemienne o0paTHoOii 3a1a41 0 CKOPOCTSIX H30bITOYHOI0 MAHUITYJISITOPA

®opmbl peaauzanuu: [IpoBepka 3amanus

Tun KOHTPOJIBLHOr0 MeponpusaTHs: Pemenue 3anau

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa mnpoBegeHMsi KOHTPOJHLHOr0 Meponpusitus: Pacu€THoe 3ajaHue BBIMOIHACTCA
CTYJIEHTOM U CcIaéTcsl Ha MPOBEPKY mpenoaaBaTento. [Ipu HeoOX0AUMOCTH MpenoaBaTelb 3a1aéT
YTOUHSIOIINE BOMPOCHI 110 PEIICHUIO 3aJaHHUS.

Kpartkoe cogepxanue 3a1aHusi:
3aaHue HAMPaBICHO HA H3yYEHUE PA3IMIHBIX METOIOB YHCICHHOTO PEIICHUsT 00paTHON

3aJladu O CKOPOCTAX HU30BITOYHOIO MaHUITYJIATOpA.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMmeTs: MPUMEHSTh METO/IBI 1.Ay1a MaHumyasiTOpa, NPUBEAEHHOTO HA CXEME, PEIIHUTh
YUCJICHHOTO pEeIIeHUs] O0OpaTHBIX o0OpaTHyI0 3aJja4y O CKOPOCTSIX.

3a1au KMHEMAaTUKH Jlanbl 3HaYeHHs] 000OIIEHHBIX KOOPAUHAT, KOMIIOHEHT
MaHUITYJISITOPOB CKOPOCTH BBIXO/IHOTO 3B€HA, IJTUHBI 3BEHBEB.

Pemrenne HeoOxoaumo npoBectr MeTogamu QR-
paznoxenus, SVD-paznoxenuss, MHK ¢
nemndupoBanueM. CpaBHHUTH MOJTYYEHHBIE PE3YIIbTATHI.

«

bﬂr

Figure 8 Cxema maHunynsaTopa

2.JIns1 MaHHITYJIATOPA, IPUBEIEHHOTO HA CXEME, PEILUTh
o0paTHyI0 3aJa4y O CKOPOCTSIX.

Jlanbl 3HaYeHUs 0000IEHHBIX KOOPIMHAT, KOMIIOHEHT
CKOPOCTH BBIXOJTHOTO 3B€HA, TMHBI 3BEHbEB.

Pemenue HeoOxoauMo nposecty MeTogamu QR-
paznoxenusi, SVD-paznoxenus, MHK ¢
nemndupoanueM. CpaBHUTH NOJTY4YEHHBIE PE3YJIbTATHI.
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Figure 9 Cxema maHunynsaTopa

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapaxmepucmuku 6blnoaHeHus 3nanus: Paca€rel mponsBeaeHsl 0e3 ommooxK,
WCIIOJIb30BaHbI KOPPEKTHBIE POPMYIIbI, 0OPOpPMIICHHE PAOOTHI CTPYKTYPUPOBAHO U OTPAKACT
MMOCTAHOBKY 33124, X0/ PCIICHUSI.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmukuy 6blnoIHeHUs 3Hanus: Pacu€Tsl Ipon3BeleHbl C HE3HAYUTEIbHBIMU
OmMOKaMH, HCIIOJIb30BaHbI KOPPEKTHBIE (OPMYITBI, oopmileHHE pabOThI HEAOCTATOYHO MOTHO
CTPYKTYPHPOBAHO.

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

Oyenka: 2
Onucanue xapakxmepucmuxu blnoIHeHUs: 3HaHus: PacdéTel MPOU3BEACHBI C TPYOBIMU OLTMOKAMU,
HCIIOJIb30BaHbl HEKOPPEKTHBIE POPMYITBI, 0OPOpMIICHHE PAOOTHI TUIOXO CTPYKTYPUPOBAHO; 33/ IaHHE
CIaHO HE B CPOK HIIM BBIMOJIHEHO HE MOJTHOCTBIO.

KM-6. 3amura adoparopubix padort. biok "Pemenne CJIAY o0mero suna. Pemenue
00paTHOIi 321a41 0 CKOPOCTAX U30LITOYHOI0O MaHUNYAATOPA"

®opmbl peaquzanun: CMmemanHas Gopma

Tun koHTpobHOTrO MeponpusitTus: Jlaboparopnas pabora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBedeHHs] KOHTPOJIBLHOr0 MeponpusiTusi: 3ammra J1abopaTopHOl pabOTHI
ocymiecTBisieTcss B opMe OTBETa CTYJEHTAa Ha BOIMPOCHI MPENoaBaTessl MO MOCTAHOBKE 3aayH,
X0y €€ BBIMIOJIHEHUS, aHANM3y pe3yJabTaTroB. MTOoroBas oleHKa BBICTABISETCS MO COBOKYIMHOCTH
OIICHOK 32 3aIUTHI KKI0M 1ab0opaTOpHOU pabOTHI.

KpaTkoe cogep:xkanune 3a1aHus:
OTBETHTD Ha BOMPOCHI, 33J[aHHbIE MTPETOABATEIIEM.

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:
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3HaTh: METOAbl PEIICHUS CHCTEM 1.Yto Takoe ncesaopemenue CJIIAY?

JIMHENHBIX anreOpanyecKux 2.Yt0 Takoe HOpMaJIbHOE NICEBAOPEIIEHNE?
ypaBHEHUI c MaTpHIAMH 3.Kax HaliT HOpManbHOE IICEBAOPEIICHHE METOIOM
POM3BOJILHOTO BU/IA MICeBI000PATHON MATPHIIBI?

4 Kak HaillTh HOpMaJIbHOE TICEBIOPEIICHUE METOAOM
SVD-paznoxenus u QR-paznoxenus?

3HaTEh: METOJIBI YHCIIEHHOI'O 1.Kakoil BUJl UMEIOT ypaBHEHUSI KHHEMATUKH CKOPOCTEI
peleHus 00paTHBIX 3a1a4y n30bpITouyHOr0 ManumysTopa? Kak mocrpouts sikobnan
KHHEMATUKA MaHHITYJISITOPOB IJI0CKOTO MaHUIyJsiTopa? CKOJIBKO pelieHui MOKET

uMeTh oOpaTHas 3a1a4a 0 CKOPOCTSIX.

2.ChopmynupyiTe anropuT™ pelieHuss oOpaTHOM 3a1a9u
0 CKOPOCTSIX U30BITOYHOTO MaHHUITyJIITOpa MeTo oM QR -
pa3IoKeHusl.

3.ChopmynupyiTe aNropuT™ pelieHuss 00paTHON 3aa4n
0 CKOPOCTSX M30BITOYHOTO MAaHUITYISITOPA METOJIOM
SVD-paznoxenus.

4.Kakue BeIpaKeHUS IS TICEB000PATHOM MAaTPHUIIBI
SIx00u M30BITOYHOTO0 MAHUITYJIITOPA BAM U3BECTHBI?

Onucanne MKAJbI OIIEHUBAHHS:

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku ebinoneHus 3uanus: OTBETHI MOJTHBIE, JOTHUYECKH 000CHOBAaHHbBIE, HE
cojiepkat omrOOK. BBITIOIHEHBI U 3aIIUIICHBI BCE JIAO0OpaTOpHBIC pabOTHI OJI0KA.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku 6binoneHus 3uanus: OTBETHI MOTHBIE, TOTHUYECKH 000CHOBAaHHBIE,
coJiep>kaT HeOObIII0e KOJMYECTBO OMIMOOK. BBIMOTHEHBI U 3aIIUIIIEHBI BCE JIaOopaTOpHBIE PaOOThHI
0J10Ka.

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

Oyenka: 2
Onucanue xapakmepucmuxu goinonnenus 3uanus: OTBEThl (PparMeHTapHbIe, CoepkKaT rpyOble
omnOku. He Bce naboparopHbie paboThl 0J0Ka BBINOJIHEHB! WM 3aliuiieHbl. CTyeHT moka3al
He3HaHue anroputmoB pemieHus CJIAY o6miero Buja wiv He3HaHUE AITOPUTMOB PEILICHUs
o0paTHOM 3a7a4i O CKOPOCTSIX U30BITOYHOIO MAHUITYJIATOPA.

KM-7. UncnenHoe penieHue HeJIMHEHHBIX YPABHEHHI

®opmbl peanausanuu: [lucbMenHas padora

Tun kouTpoabHOro Meponpusitusi: KourponsHas pabota

Bec koHTposbHOrO0 Meponpusitusi B BPC: 10

IIpouenypa mnpoBeaeHusi KOHTPOJIbHOro MeponpusaTusi: PaGota mnpoBoauTcs B yachkl
ayJUTOPHBIX 3aHATHH (JTaOOpaTOPHBIX padoT) B TEUEHUH JIBYX aKaJeMHUYECKUX YacOB.

KpaTlcoe CoA€cpKaHME 3alaHUA:

Pabota cocTouT U3 3a7aun Ha YMCICHHOE PEIICHHE HETMHEHHOTO YpaBHEHUS pa3InIHbIMU
criocodamu.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: HPUMEHATH  AITOPUTMBI 1.YncnenHo pemure ypaBHeHue sinx — (x — 1)% =
YHCJIEHHOTO peleHus —1 merogamu npocroil urepauuu, Herotona, cekymux,
HEJIMHEHWHBIX ypaBHEHUN TI"annes. TouHOCTH HAXOKEHUS KOpHei &€ = 1075,

2.YucnenHo pemuTe ypapHeHue Vx + 2 — (x — 3)3 =
—4 MmeTonamu pocToi urepanuu, HproToHa, ceKyiumx,
Yebbimépa. TouHOCTH HAXOKEHHS KOpHeii € = 1077,

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuku 6bINOJIHEHUs 3HaHUA: 3a7ada KOPPEKTHO PElIeHa BCEMH
MPEUIOKEHHBIMU METOIAMH

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmukuy 6bINOIHEHUs 3HaHUA: 3a7ada pelIeHa BCEMH TPEITI0KEHHBIMH
METO/IaMH, €CTh OT/ACIbHbIC HEJJOYETHI U TIOTPEIIHOCTH

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku evinoaneHus 3uanus: OTCyTCTBYET PEIIeHHE METOIOM MTPOCTOM
UTEpaIfH, BCE OCTAJIbHBIC METOIbl PEATU30BaHbI KOPPEKTHO

Oyenka: 2
Onucanue xapaxmepucmuxu 8binoIHeHus 3nanus: Perenne couepXxut rpyobie oKy, peleHme
OTCYTCTBYET WJIH BBITIOJTHEHO B HEJAOCTATOYHOM 00BEME.

KM-8. 3amuTa JadopaTopHbix padot. biaok "YuciienHoe pemeHue HeJJMHEHHBIX
ypaBHeHHi"

®opmbl peanuzanun: CvemanHas Gopma

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopras padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpoueaypa mnpoBedeHHs] KOHTPOJIBHOI0O MepPONPUATHS: 3amuTa J1adOpPaTOPHOW PabOTHI
OCyILEeCTBIIsIeTCS B (pOpMe OTBETa CTyIEHTa Ha BOINPOCHI MpernojaBareis MO MOCTAaHOBKE 3aJauu,
xony eé BBITIOJTHCHUSA, aHAJIM3y PE3YJILTATOB. Urorosas OLICHKA BBICTABJIACTCA IO COBOKYITHOCTH
OLIEHOK 3a 3allUThI K0! J1ab0opaTOpHON pabOTHI.

KpaTKOC CoAcpsKaHME 3aJaHUsA:
OTBeTuTh Ha BOIIPOCHI, 3aIaHHBIC ITPETIOAABATCIICM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOABl PEIICHUS CUCTEM 1.YTo Takoe NMuHEWHAas U CBEpXJIMHENHAS CXOIUMOCTh
HEJIMHENHBIX YpaBHCHUHN UTEPALMOHHBIX METOJIOB?

2.Kakue KpuTepuu OCTaHOBA UTEPAIil BaM U3BECTHBI?
3.KakoB anropuTm pelieHus: HeIMHETHOTO YpaBHEHUS
MeToAoM npocToi urepanuu? Kakoit Bug umeeT ycnoBue
MIpEKpaLICHUs nTepanui’?

4.Kakoii B UMEIOT pacu€THbIE COOTHOILIEHUS] METO/IA
Herorona? Kakos ero reomerpuueckuii cmeici? Kakoi
BH/JI IMEET YCIIOBUE MPEKPALIEHUS UTepanuii?

5.Kakoil BUJTI UMEIOT paCYETHBIE COOTHOIICHUSI METO/1a
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cekymux? KakoB ero reomerpuueckuii cmbici? Kakoit
BH/JI IMEET YCIIOBUE MPEKPALIEHUS UTeparuii?

6.KakoB xapakTep cXOJUMOCTH METOJIOB MPOCTOM
urepaunu, Herotona, cexymux, ["annes, YeOpiépa?
7.VI37105KUTE aITOPUTM YUCICHHOTO PEIICHHUS 00paTHOM
3aJ1a4M O MOJIOXKEHUAX MeTo oM HbroToHa.

8.M310uTEe aNropuT™M YMCICHHOTO PEIICHUs 00paTHON
3aJ1a4M O MOJIOKEHUSIX METOJIOM ONTUMU3ALIUY.

YMersb: HCII0JIb30BAaTh 1.C nomouib1o IporpaMmsl, UCIIOJIB30BaHHOM Ha
IpOTpaMMHBIE MaKeThl ISt 11abopaTopHOii paboTe, peluTe ypaBHeHUe x> =
YUCJIEHHOTO peleHus 8 meTonom HeroTOHA.

HEJIMHEMHBIX YPaBHCHUI 2.C noMmol1iipio MporpaMmbl, UCIOJI30BaHHON Ha

11a60paTOpHOIi paboTe, pelIuTe ypaBHEHHE X° =

8 MEeTO/I0M CeKyIIHX.

3.C moMoIeko MporpaMMebl, HCIIOJIB30BAaHHON HA
nabopatopHoit paboTe, peuuTe 0OpaTHYIO 3a/1a4y O
MOJIOKCHUSIX MeTOZIoM Hbl0TOHA 171 YKa3aHHON
MIPEII0 IaBaTelIeM JIOKAIMU BBIXOJJHOTO 3BEHA.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku eoinonnenus 3uanus: OTBEThI NOJHbIE, JOTMYECKH 000CHOBAaHHbBIE, HE
cojiepkat omrOOK. BRITIOTHEHBI 1 3aIIMIIEHBI BCe IabopaTopHbIe paboTHI OJI0KA.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 80
Onucanue xapaxmepucmuxu 6vlnoanerus 3Hanus: OTBETHI MTOJHbBIC, JJOTHYECKH 000CHOBAaHHEIE,
coJieprkaT HeOOJIBITOE KOJTMYECTBO OMMOOK. BHIOTHEHBI M 3aIIUAIIICHBI BCE JIA0OpATOPHBIC PA0OTHI
OoKa.

Oyenka: 3
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku vinonnenus sHanus: OTBEThl HETOIHBIE, COJIePKAT OIINOKH.
BeinosnHeHs! 1 3amuiess! Bee JadopaTopHble paboThl O10Ka.

Oyenka: 2
Onucanue xapakmepucmuku goinonnenus 3uanusa: OTBETHl (hparMeHTapHbIe, coJiepXkKaT rpyoble
omn6Oku. He Bce nabopaTopHbie paboThl 0J10Ka BBIMOIHEHB! WK 3aluieHbl. CTyIeHT moka3ai
HEe3HaHHE AITOPUTMOB peIlIeHUs] HETMHEWHBIX YpaBHEHHUH WM HE3HAHKUE aJITOPUTMOB YHCICHHOTO
pereHust 00paTHOM 3ajauu O TIOJIOKESHUSAX UM HEYMEHHE PEaTM30BhIBATh aJITOPUTMBI PEIICHUS
HEJIMHEHHBIX YpaBHEHUH B MaTeMaTUYECKUX MaKeTax.

JI1sl KypcoBOro npoeKkTa/padoTsl
7 cemecTp
1. Onucanue KII/KP

KprOBaH pa60Ta npeacTaBjicHa B BUIC KOMILJICKCHOM 3adaud II0 KMHCMATHYCCKOMY aHaJIN3y,
IJIAHUPOBAHUIO W YHUCICHHOMY MOJCIUPOBAHUIO IIPOTpaMMHOTO JIBHXKCHHUSA MaHHUIIYJIATOpPA.
HcxoaHble maHHBIC: CHeI_II/I(bI/IKaL[I/IH MMPOMBIIIJIICHHOT'O pO60Ta-MaHI/IHyJ'IHTOpa MOACIIHN, YKa3aHHOf/'I
mpenoaaBaTCJICM.
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11. Ilpumepul 3a0anus u memsl padomaol

[Ipumep 3ananust
1. ITpoBecTn napaMeTpu3alio KHUHEMAaTUKU MaHUIIYJISITOpaA 110 aJlropuTMy JleHaBuTa-
Xaprenoepra;
2. PeminTh npsAMyIo 3a7aqy O MOJIOKEHHIX U MOCTPOUTH pabodyro 06JacTb MaHHITYJISTOPA,
3. IlocTpouts ceuenue paboueit 001acTu, B KOTOPOM BO3MOXHO IEPEMELIEHUE BBIXOIHOTO
3BEHA C 33JJaHHON OpUEHTALUEH;
4. IlocTpouTh NPOrpaMMHYIO TPAEKTOPHIO BBIXOJHOTO 3BEHA;
5. IlocTponuTh ypaBHEHUSI KUHEMATUKA MAHUITYJISATOPA;

6. HpOBeCTI/I MOACIIUPOBAHUC ABMIXCHUA MaHUITYJIATOPA IPU NEPEMEIICHUN BBIXOJHOI'O 3B€HA

10 3aIaHHOM TPAEKTOPUU C 3aJJaHHOM OPUEHTALNH MYTEM YHCIECHHOTO PELIEHUS
muddepeHIMaNbHBIX YpaBHEHUI KHHEMATUKH.

6. HpOBeCTI/I MOACIIMPOBAHUC ABWIKCHUSA MAHUITYJIATOPA IMPU NMEPEMEIICHUN BBIXOJHOI'O 3BCHA

0 33/IaHHOM TPAEKTOPHUU C 33/IaHHOM OPHEHTALMU MYTEM YUCICHHOTO pelleHus: o0paTHON
3a/1a4M O TOJIOKEHUSX.

TemaTuka KII/KP:

MonemupoBanue nemwxkenus manunyisitopa KUKA KR 6 R900 sixx WP (KR AGILUS)
MopenupoBanue ABuxeHuss Manumystopa Step SR20 WE

UwucnenHoe MOIeTTUpOBaHue IBIKeHUsT MaHumystTopa Kawasaki MSO0SN
MonenupoBanue nBxeHUs Manumynaropa Panasonic YS-080G3

MogenupoBanue kuHematuku manumyisitopa Gudel RF-4-125/1.8

Yucnennoe moaenupoBanue kunematuku Manumyssitopa KUKA KR 30 JET

KM-1. Cobatonenune rpaguka BpInoJIHeHHs pa3jaena 1
Onucanue MKaJIbI OEHNBAHUS

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 80
Onucanue xapakxmepucmuxu 8bINOIHEHUS SHAHUSL:

Oyenka: 4
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8bINOIHEHUS. SHAHUSAL:

Oyenka: 3
Huoicnuii nopoe evinonnenust 3aoanus 6 npoyenmax. 40
Onucanue xapakxmepucmuky 6bINOJHEHUS. SHAHUSL:

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: Pabora Hax pa3aenom 1 He Havanach

KM-2. Beinosinenue pa3aena 1
Onncaﬂne IHIKAJIbl OIICHUBAHUA

Ouyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: Paznen BeImoiHeH 6e3 oMok

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku 6binoJHe s 3Hanus: Pa3ien BeIOJHEeH 0e3 OMboK, HO He
MOJTHOCTBIO

Oyenka: 3
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Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8binoIHeHus 3Hanus: Pa3ien BHIIOIHEH He MOJIHOCTHIO, €CTh OIINOKU

Oyenka: 2
Onucanue xapakxmepucmuxu evinoaneHus snanus: Pabora Hax pa3aesioM He HayaTa Wik
Pe3yIbTaThI COJIEPIKAT TPYObIe OMIUOKH

KM-3. Ogopmienue pasaeaa 1
Onucanue mMKaJIbl OLeHUBAHUS

Ouenxa: 5
Onucanue xapaxmepucmuxu 8vinoixeHus: sanus: 1lonpoOHOe U3NI0KEeHUE PeIICHHs 3a/1a4H,
aKKypaTtHoe oopmiieHuE

Ouyenka: 4
Onucanue xapakmepucmuku ¢vinonnenus 3uanus: CKyITHOE U3JI0KCHUE PEIICHUS 3a/1a4H,
aKKypatHoe oopmiieHue

Oyenka: 3
Onucanue xapaxmepucmuxu evinoanenusi snanus: CKyIHOE U3JI0KEHUE PEIICHHS 3a/1a4H,
HEaKKypaTHOe 0(opMIICHUE

Oyenka: 2
Onucanue xapaxmepucmuxu evlnoinerus 3nanus: IIpeacTaBiaeH 4epHOBO BapruaHT opopMiIeHUs

KM-4. Boinosinenue pa3aena 2
Onucanue MKAJIbI OeHNBAHUS

Ouyenka: 5
Huoichuii nopoe svinonnenus sadanus 6 npoyenmax: 100
Onucanue xapaxmepucmuku 6blnoxeHus 3uanus: 110THOCTBIO TPaBUIILHOE BBHITIOTHEHUE pa3jena 2

Oyenka: 4
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 6binoIHeHus 3Hanus: MoryT ObITh JOMYIIEHBI OIIHOKH

Oyenka: 3
Huoicnuii nopoe evinonnenust 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuku 6bInoJHe st 3Hanuss: MOTyT OBITh TOMYIIEHBI OMTHOKH

Oyenka: 2
Onucanue xapaxmepucmuku blnoaneHus sHanus: JlonyieHsl rpyoble ook, padoTta Hal
pazzienom 2 He HavyaTa

KM-5. Odopmiienue paszjaena 2
Onucanue mMKaIbl OLCHUBAHUS

Ouenka: 5
Onucanue xapakxmepucmuxu 8bInoJIHeHuUs: 3HaHus: AXKypaTHoe odopmiieHue, moapoOHOe
OTIMCAHUE PEIICHUS

Ouyenka: 4
Onucanue xapaxmepucmuxu 8binoJIHeHUs 3Hanus: AKKypaTHOe opOopMIICHHE, CKYTHOE OITUCAHHE
pelieHus

Oyenka: 3

Onucanue xapakxmepucmuxu evlnonnenus: 3uanus: HeakkypatHoe opopMIIeHUE, CKYTHOE ONTMCAHHE
peIeHus
Oyenka: 2
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. Hpe,IICTaBJICH I-ICpHOBOI\/’I BAapHUaHT O(I)OpMJIeHI/ISI

KM-6. Boinosinenue pasjaena 3
Onucanue MIKAJbI OLCHUBAHUSA

Ouenxa: 5
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100

Onucanue XapakmepucmuKu 6blNOJHEeHUSl 3HARHUA. ITonHOCTBIO IIPpaBHUJILHOC BBIIIOJIHEHUEC pa3aciia 3

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmukuy 6bIn0IHeHUs 3Hanua: MOTyT OBITh TOTYIEHbI OITUOKH

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu binoHeHus 3Hanust: MoryTt ObITh JONMYIIECHBI OIIHOKH

Oyenka: 2

Onucanue xapaxmepucmuxu vInoIHeHus sHanus: JlonyieHsl rpyobie ommnoku, padoTta Hall
pasnenom 3 He HavyaTa

KM-7. O¢opmiienue pasaena 3
Onucanue MKaJIbl OLleHUBAHUS
Oyenka: 5
Onucanue xapakmepucmuku 6blN0IHeHUs 3HaHuA: AKKypaTHOe odopMIIeHHEe, TOJpOoOHOe
OTHCaHUE PELICHUS

Ouyenka: 4

Onucanue xapaxmepucmuxu 8binoIHeHUsA 3Hanus: AKKypaTHOe 0OpMIICHHE, CKYTHOE OITUCAHKE

peleHus

Ouyenxa: 3

Onucanue xapakxmepucmuxu evinonanenus snanus: Heakkypatnoe oopmiieHne, CKyJJHOE ONMCaHNe

peuieHus

Oyenka: 2

Onucanue xapakmepucmuku eblnonnenus 3uanus: IlpeacraBieH 4epHOBOM BapuaHT 0(OpMIICHUS

KM-8. Boinosinenue pa3aena 4
Onucanue MKAJIbI OEHHBAHUS

Ouenka: 5
Huocnuii nopoe evinonunenus 3adanus 6 npoyermax: 100

Onucanue XapakmepucmuKku 6blnNOJIHEeHUsl 3HARUA.! IToaHOCTBIO IMPaBHUJILHOC BBIMIOJIHCHUC pa3aciia 4

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 8bino1HeHus 3Hanus: MoryT ObITh JOMYIIEHBI OIIHOKH

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

Oyenka: 2
Onucanue xapaxmepucmuxku blnoIneHus sHanus: JlonyieHsl rpyoble ook, padoTta Hal
pazzenom 3 He HavyaTa
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KM-9. Odopmiaenne pa3aeia 4
OnucaHune WKAJIbI OLEHUBAHUS

Ouyenxa: 5
Onucanue xapakxmepucmuku 8blnoaHeHus 3Hanus: AXKKypaTHoe oopmiieHue, moapoOHoe
OTIMCAHUE PEIICHUS

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

Oyenka: 3
Onucanue xapakmepucmuxu evinonnenus snanus: Heakkyparnoe opopmIIeHHE, CKYTHOE OIHCaHHE
perieHusI

Ouenka: 2
Onucanue xapaxmepucmuxu vinoineHus snanus: IIpeacTaBieH 4epHOBOM BapuaHT 0(hOpMIICHUS
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COJIEPKAHME 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 MPOBOJMTCS 1O OmiieTaM B ycTHOW (Gopme. Bpems Ha moarotoBky oreera cocrasiseT 90
MuHYT. [Ipn HEOOXOIMMOCTH 3K3aMEHATOp MOJKET 3aJaTh CTYACHTY YTOUYHSIOIIHE BOIIPOCHI IO
6I/IJIeTy N JOMOJIHUTCIIbHBIC BOIIPOCHI U3 3K3aM€HaHHOHHOﬁ IMporpamMMmal.

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

1. Komnerenuust/Uuaukarop: NJ{-Sonk-1 [Ipumenser MareMaTHUeCKHii anmapar YUCIEHHBIX
METO/I0B

Bonpocel, 3aganus
1.

1. BaKHellune BEKTOPHbIE N MAaTPUYHbIE HOPMbI.

2.Teopema 00 ouieHnBaHuHU norpemHocTy pemeHust CJIAY npu Hanmuuuy norpenHocT
CBOOOJIHBIX CIIaraeMbIX.

3.Teopema 00 ouenuBanuu norpemHocty pemenus CJIAY npu Haauuuy NOTrpelIHOCTH
MaTpPHULIbI CHCTEMBI.

4.Meron HauMeHbIINX KBaapaToB. OCHOBHAas uzes. MeTol HopMalbHBIX YPaBHEHUH.
5.Pemenne CJIAY metonom Xonenkoro. BeIBo pacu€THBIX COOTHOIIEHUH.

6.Pemenne CJIAY metonom LU-pasnoxenus. BeiBoa pacuéTHBIX COOTHOLIEHUIA.
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 TabnuyuHasi 3aBUCUMOCTH 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. Hopmansuslie ypasaenuss MHK umeror Bua: 3 ¢l + 6 ¢2
=9, 6cl + 14 c2 = 26. Ecntu HOpMasibHBIE YpaBHEHUS HAWJICHBI BEPHO, HO MX pEIICHUE
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 TaOJIMYHBIX JAHHBIX C TOMOIIBIO KBaJJPaTHYHOTO MHOTOUJIEHA
B) Meroa anmnpoxkcumanuu GyHKIMU TaOJIMYHOMN 3aBUCUMOCTH ITyTEM MUHUMH3ALUU
CPEIHEKBAIPATUUECKOTO OTKJIOHEHHUS
r) MeToJ pelieHus: CUCTEMbI HETUHEHBIX YpaBHEHHH
BepHbiii oTBeT: B)
5.Kakoe u3 nepeurcieHHbIX YTBEPKICHUI BEPHO?
OtBeThI:
a) Uem OodbIrie 9nciio 00yCIOBIEHHOCTH MaTPHIIBI, TEM MEHBIIE BIUSHUAE OMMMOOK UCXOTHBIX
JnaHHbIX Ha pemenue CJIAY
0) Uem meHbIIIe 9rCciio 00YCIIOBIEHHOCTH MATPHIIBI, TEM MEHBIIE BIUSHNAE OMMOOK UCXOTHBIX
naHHbIX Ha pemenue CJIAY
B) Hucio 00ycIoBI€HHOCTH BBIPOXKIEHHON MAaTPHUIIbI OTPULIATENHEHO
r) Yncsio 00ycnoBIeHHOCTH HUKAK HE XapaKTepU3yeT BIUSHHE MOTPEIIHOCTEH HCXOTHBIX
JNaHHbIX Ha pemienue CJIAY
Bepuslii oTBeT: 0)
6.YTo Takoe CUHTYJIIpHOE pa3ioKeHNEe MaTPUIbl A?
OtBeThI:
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a) A = LU, rne L u U — HIKHSSA- U BEPXHSIS TPEYTOJIbHBIC MAaTPUIIBI
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
0) A = USVT, rne S — nuaronanpHas MaTpula ¢ HEOTPHLATENLHBIMU deMenTamMu, 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: UJ-lonk-4 Mconb3yer coBpeMeHHBIE S3bIKH U CUCTEMBI
POrPaMMHUPOBAHUS JUTS PEIICHUS TPO(HECCUOHATBHBIX 3a1a4

Bonpocsl, 3aganus
1.IToctpoenne SVD-pa3znoxkenue, pa3aoxkeHus: X0JIEIKOro, HaX0XK IeHHE TICEeBI000paTHOM
matpuiisl, pemenne CJIAY B MATLAB unu Scilab.
2.0mneparop neBoro marpuyHoro jaenenus B MATLAB. Anroputm pemenus CJIAY B
3aBUCHUMOCTH OT THIIa MATPHIIBL.

Martepuaibl A1 NPOBEPKH OCTATOUYHBIX 3HAHUM
1.Kakas u3 nepeuncienHblx Huxke GyHkiuii ncnons3yercs B MATLAB u Scilab
WHTEPIOJISIIHNN JTaHHBIX?
OtBeTsI:
a) pinv
0) interpl
B) plot
r) eye
BepHpsiii oTBeT: 0)
2.ITyete A =[11;12; 1 3] — marpuia 3Ha4eHuit 6a3uCHBIX QYHKIMI (MaTpulla u1aHa), a Y =
[-1; 3; 7] — cTonGern 3HaueHui anmpokcuMupyemoin GpyHkimu. Kakue 13 npuBeaéHHBIX HIKE
KOMaHJ MOXHO ucnonb3oBaTh B MATLAB u Scilab ns pemmennst 3amaun 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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Bepusliit otBet: 6), B) KomMmenTapuii: 3ajaHie MOXKHO 3aCUUTaTh, €CIIH YKa3aH XOTs Obl
OJIVH U3 IByX OTBETOB, HO HE ) WJIU T).
3.Kakas ¢pynxums nucnons3yercss B MATLAB u Scilab nist HaxoxieHust nceBgoo0paTHon
MaTpuIlbl?
OtBeThI:
a) chol
0) svd
B) lu
r) pinv
BepHslii 0TBET: T)
4.Kakue komanael u3 nepeurncieHHbix HEJIB3S ncnons3oBats B MATLAB u Scilab st
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)
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 ucnonp3yercst npu KOMIbIOTEPHOM MOJEIUPOBAHUH IBUKEHHS
maHunynstTopa? (Yka3aTb 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 MAaHUITYJISITOPpA HA SIKOOUaH
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r) [IpuMeHeHne nepcrneKTUBHBIX TPeoOpa30BaHUM K KOOPHMHATAM TOUEK 3BEHHEB
BepHriii oTBET: B)
2.AnropuTM peleHus NpsMoH 3ajauu o nosnoxeHusx manunynsropa HE Bkitouaer:
OTtBeTsI:
a) BBEJICHHE CHCTEM KOOPJMHAT 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.BeiOepure U3 npeanoKeHHbIX YTBEPKACHUN (OPMYIUPOBKH CBOMCTB MaTpHUIIbI
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) KomMenTapmii. 3ajanre MOXHO 3aCUUTaTh, €CITU YKa3aH XOTsI ObI
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) Ju1s mpeoOpa3oBaHUs KOOPAWHAT TOYKU IIPU NEPEXO/IE U3 OAHON CHCTEMbI KOOPJIUHAT B
ApYTyro
0) /U1 mpeoOpa3oBaHUsI KOMIIOHEHT YCKOPEHUS! TOYKU IPU CMEHE CUCTEMbI KOOPINHAT
B) JUIsl TpeoOpa30BaHusl KOMIIOHEHT CKOPOCTH TOUKH IIPU CMEHE CHCTEMBbI KOOPAUHAT
T) JUIsl IEPENPOEKTUPOBAHUS BEKTOPOB HA OCH HOBOW CHUCTEMbI KOOPAUHAT
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 MaTPHIIBI OHOPOJTHOTO MPEoOPA30BAHMS: OCH HOBOW 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) it popmMupoBaHUS MAaTPUILIBI OTHOPOTHOTO TPE0OPa30BaHUSA: OCH HOBOM CUCTEMBI
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 MaTPHUIIEI OJJTHOPOIHOTO MPEe0Opa30BaHUs: OCH HOBOM CHUCTEMBI
KOOpJMHAT MOBEPHYTHI OTHOCUTENILHO Ocell cTapoi Ha yroa 0.5 paauana BOKpyT 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 yroia 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) Ans popmupoBanust MmaTpuibl moBopora Gamma Bokpyr ocu Z Ha yrou 0.5 panuana

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 MEXATPOHHBIX U POOOTOTEXHHUUSCKHUX
YCTPOMCTB, U3JIENHI IETCKOM U 00pa30oBaTeIbHOI POOOTOTEXHUKH C IPUMEHEHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTUI

Bonpocel, 3a1anns
1.Onpenenenne KoopAMHAT TOUKHU TBEPAOIO TEJIa B IPOCTPAHCTBE. MaTPULA HAPABIISIOLINX
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 évicmasnenusn umoz080i 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 NIPOMEKYTOUYHOM aTTecTalun: JK3aMeH
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 YK3aMEHAIIMOHHON MPOTPaMMBI.

L. Ilepeuens Komnemenyuit/uHOUKAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTUHDL

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

Bomnpocel, 3axanus
1.Anroputm LU-pa3noxeHus ¢ 4aCTUYHBIM BEIOOPOM BEIYIIETO 3JIEMEHTA.
2.QR-paznoxenue. [Toctpoerrne 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 HEMHEWHBIX YPAaBHEHUM METOJOM IPOCTOM 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 1JIs1 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 — HWXKHSAS- 1 BEpXHsS TPEYroJibHbIE MaTpHUIlbl, 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 ypaBHeHUH. 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

Bepurliit 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 metogom xopa
BepHblii 0TBET: B)
4.C momompro Gpopmynst x = Atb, rne A — nceBnooOparnas maTpuna, BHIYMCISETCS:
OTBeThI:
a) MaKCcUMaJlbHas HeBsA3Ka rpaBoi u neBoi yacteirt CJIAY Ax = b
0) nHopmanbHoe niceBaopemenue CJIAY Ax = b
B) MUHHUMAaJIbHAsI HEBs3KA ITpaBoi 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 JHaroHanu 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
Bepnpiii oTBeT: a), 0), r) KomMmeHTapwmii: 3a1aHe MOKHO 3aCUUTaTh, €CTh YKa3aHbl XOTS
ObI J1Ba BapuaHTa U3 TPEX U HE yKa3aH OTBET B)
7.B xakoMm cinydae Mero 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 — MaTpu1la 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 BEIOOpOM BeayIiero sinemenTa u QR-
pa3I0KEeHUs, HAXOXKICHHE MICEBJ000PATHOM MAaTPUIIBI B MATEMAaTUYECKUX MAaKeTax.

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.Hwxke npuBenén pparment nporpammel 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 Beraucienusi 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)
2.1ns Beimonuenus: LU-pa3nokeHust MaTpuibl A ¢ YaCTUYHBIM BBIOOPOM BEIYILIETO 3EMEHTA B
MATLAB u Scilab M0HO HCIIOIB30BaTh KOMaHITY:
OTtBeTsI:
a) [L, U] = qr(A)
0) [P, L, U] =Iu(A)
B) [P, L, U] =svd(A)
r) [L, U] =chol(A)
BepHbiii oTBeT: 0)
3. ns BeinonHenus QR-paznoxenus matpuiisl A B MATLAB u Scilab MoxHO ncnonb3oBath
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 ¢pparment nporpammsl B MATLAB (Scilab). s uero on npeanasHaden?
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) 1711 BEIOTHEHUS TIEPBOM UTEPAIK METO/1a TPOCTON UTEPALIUU AJIS PELICHUS

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.Hwxe 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 HetoToHna s pemenus ypasuenus 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 pelieHue 00paTHOM 3a1a4y O OJOKEHUSX MAHUITYIIATOPA.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHMI
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/I-1nk-1 CriocoOeH BBINOIHATE Pa3pabOTKy CXEMOTEXHUUECKUX
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 OOPAaTHOM 3a/1ay O CKOPOCTSIX MaHUMYJsTOpa. SAKoOnaH
MaHHUITYJISTOpA.
3.ITocTtpoenne sskoOmaHa MaHUMYJSATOpA B MapameTpax JlenaBura-Xaprenoepra.
4.MeToibl YUCICHHOTO PeIIeHUs] 00pPaTHO 3314l O CKOPOCTSIX N30BITOYHOTO MAaHUTTYSTOPA.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.Kakoe u3 nepeyncieHHbIX YTBEPKIACHUN ClipaBeaJIuBO?
OTBeTHI:

a) OOpatHas 3a/1a4a 0 CKOPOCTSIX U30BITOYHOTO MAHHUITYJISITOPA UMEET €IMHCTBEHHOE PEIICHUE
0) O6patHas 3a7ja4a 0 CKOPOCTAX M30BITOUHOTO MAHUITYIIATOPA 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 PEIICHUN IS
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) sBisIeTCS MaTpUIeH KO3(PHUIIMEHTOB MPU 000OIIEHHBIX CKOPOCTSAX B BEIPAKCHUSIX 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) sIBJISIETCS MaTpHIel KodhOHUIIMEHTOB Mpu 0000IIEHHBIX KOOPIMHATAX B BEIPAKCHUSIX IS
KOMITOHEHT JIMHEHHOTO ¥ YTJIIOBOTO YCKOPEHHUI BBIXOTHOTO 3BEHA

BepHsiii oTBeT: 0)
3.KoHurypamus MaHUITYISITOpA SBISETCS BHIPOKIECHHOM (WJIM CHHTYIISIPHOM ), €CIn
(BapHaHTOB OTBETAa MOXKET OBITh HECKOJIBKO):

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

BepHsiii oTBeT: 0), T') WK TOJBKO 0) WIJIM TOJIBKO T)
4.00001EHHBIMUA KOOPAMHATAMU MAaHUITYJISATOPA SBIISIOTCS:

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 MIAPHUP BPAILATENbHBIN, ¥ @, €CJIU j-1 [APHUP TEJIECKONUYECKUH

(«mocTynaTenbHBbI»)

Bepuslii oTBeT: 0)
5.Ha pucynke npuBenén hpparMeHT KHHEMaTUUECKOW CXeMbl MAHUMTYsATOpa. 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 GpparMeHT KHHEMAaTHUYECKOW cXxeMbl MaHUMyATOpa. CHCcTeMBbI
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 anropurmy JleHaBuTta-XapreHoepra 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, COETUHSIOIIEr0 3BeHbs 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, COSTUHSIONIET0 3BeHbs 2 U 3
BepHpriii 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 BOIPOCHI OMIIETa U TOTIOTHUTEIHHBIC BOIIPOCHI.

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 evinonnenus 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 JTaHbl MU
(bparMeHTapHbI WM COAEPKAT IpyObIe OITHOKH.

II1. IIpasuna évicmaesnenun umo2o60i OUeHKu 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 oueHusanHus

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 xapakmepucmurxu 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. Ilpaguna évicmasnenus umo2080i OUEeHKU no Kypcy

Onenka 3a KypcoByl paboTy ompejensercs B cooTBeTcTBuUM ¢ llonoxkeHuem o OamibHO-
peiTHuHroBoM cucreme s cryaenroB HUY «MOWN».
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