MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hamnpagsienune noaroroBku/cnenuaibHocTh: 15.03.06 MexaTpoHHKa U po6OTOTEXHHKA

HaumeHoBaHue 00pa3oBaTe/IbHOI MporpaMmbl: KoMNbIOTepHbIE TEXHOJIOTHH YIPABJIEHHs B POOOTOTEXHHKE U
MeXaTpOHHKe

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
BBIYUCJ/IUTEJIBHAS MEXAHUKA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM
Oo0si3aTenbHas
NMPOrpaMmbl:
Ne quCHMIIMHBI 10 Y4eOHOM
Aucn y y B1.0.27

MJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 5;
7 cemecTp - 5;
Bcero - 10

Yacos (Bcero) no yueGHomy
TJIaHY:

360 yacoB

Jexknun

6 cemectp - 42 yaca;
7 cemectp - 32 yaca;
Bcero - 74 yaca

HpaKTuqeume 3aHATHHA

7 cemecTp - 16 yacos;

JlaGopaTopHble pa6oThI

6 cemecTp - 28 yaca;
7 cemecTp - 16 4acos;
Bcero - 44 yaca

Kouncynbranuu

6 cemecTp - 2 yaca;
7 cemecTp - 18 yacos;
Bcero - 20 yacon

CamocTrosiTesibHasi padoTa

6 cemectp - 107,5 yacos;
7 cemecTp - 93,2 yaca;
Bcero - 200,7 yaca

B ToM unciae Ha KIT/KP

7 cemectp - 15,7 yacos;

HNnasi koHTaKkTHas padoTa

7 cemecTp - 4 yaca;

BKJIIOYas:
Pemienune 3aaau
Konrpoabsnas pabora
JlaGopaTopHas padora

HpomemyTquaﬂ aTTrecrauud:

JK3aMeH
3amuTa KypcoBoii padoThI
JK3aMeH

6 cemectp - 0,5 yaca;
7 cemecTtp - 0,3 uaca;
7 cemectp - 0,5 uaca;
Bcero - 1,3 yaca
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Apnamoe b.1.
[IpenomaBaTelib WaeHTaukatop R2db20bbf-AdamovBl-4e0d2620 b.1. Anamos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PyKOBOI[HTeHL o Bnageney, ApaMmoB b.W.
O6pa3OBaTeHBHOI/I HpOI‘paMMbI VaeHTuduraTop R2db20bbf-AdamovBI-4e0d2620 B,I/I_ AI[aMOB
(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacmudpoBKa MOAIHCH)
3BaHKE)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w o Ceenennn o enagensue L3N M3K
3aBeyroIHi BBITYCKAIOLICH Braeren MepKypbes W B.
Kadeapbl [T — Rd52c763c-MerkuryeviV-1e4aB83 N.B. MepkypbeB
(OJIDKHOCTB, YUeHas CTETICHb, YUCHOE (moamucs) (pacmudpoBKa HOIIHCH)

3BaHKE)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Lesb ocBOeHHsI TUCHMUIJIMHBI. COCTOUT B M3YYCHUHU YHCIICHHBIX METOJOB WHKCHEPHBIX PacYETOB
U COIMTCTBYIOIIETO MAaTEMaTHYEeCKOro amnmapara, MPUMEHSEMBIX IMPU PENICHUH 3a7ad MEXaHUKH U
pPOOOTOTEXHUKH, a TaKKe OCBOCHHE CIIOCOOOB TIOCTPOCHHS U KOMIBIOTCPHOW pealn3aluu
MaTEeMATHYECKUX MOJIENIe MEXaHUUECKUX U POOOTOTEXHUUYECKUX CUCTEM
3agaun TUCHHIIHHBI
- U3YYCHHE YUCIIEHHBIX METOJIOB PEIICHUS WHKCHEPHBIX 3a7]a4 MEXaHUKH, MEXaTPOHHUKU H
POOOTOTEXHUKHU;
- OCBOCHHE HABBIKOB YMCJIICHHOTO PEIICHUS MHKEHEPHBIX 32/1a4 B MPUKIIAIHBIX MaTEMaTHICCKIX
MaKeTax;
- I3YYCHHE aITOPUTMOB KHUHEMATUKHA MAaHUTTYJISIITUOHHBIX POOOTOB;
- OCBOEHHE CIIOCOOOB MOCTPOCHUS U KOMITBIOTEPHOH pealTn3aliii MaTeMaTHIeCKUX MOJIeIeH
MEXaHUYECKUX U POOOTOTEXHUIECKUX CHUCTEM.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi:

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIETEeHIT HHIHKATOPA 10CTHKEHHS
KOMIEeTeHLHH
OIIK-1 Cnocoben U-50mk-1 [Ipumenser 3HaTh:
PUMEHSITh MaTeMaTHYeCKHil armapart - METOJIBI PELICHUS CUCTEM jII/IHCI\/JIHI)IX
€CTECTBEHHOHAYYHbIE U YHCJIEHHBIX METOJIOB anreOpanyecKux ypaBHEHHUIH; 3
o0IIenHKEHEPHBIE 3HAHUS, - METOJIbI PELIEHUSI CUCTEM HEIIMHEUHBIX
METO/IbI MATEMATHYECKOIO YPaBHEHMI;
a”aan3a u MOACIUPOBAHUS - METO/bI IPUOIIHKCHUSE q)yHKIII/I“ﬁ;
B IpOoheCCHOHATIBHOM - METOBI aHaIU3a IOrPEIIHOCTEN
EeATENbHOCTH pelIeHrs] YPABHEHUN IIPU HAIMYUHU

MOTPEIIHOCTEN NCXOJHBIX TaHHBIX;

- METO/1bl IPUMEHEHUS] OCHOBHBIX
MaTPHUYHBIX Pa3JIOKEHUN B 3aJja4ax
JMHENHON anredpsl;

- METO/IbI PEIIEHMSI CUCTEM JIMHEHHBIX
areOpanvecKux ypaBHEHUH C MaTpUIIAMU
IIPOU3BOJIBHOTO BHUJA.

YMETB:

- AaHAJIM3UPOBATH IMOIPEIIHOCTH PEIICHUS
YPaBHEHHH ITPYU HAJIMYNU NOTPEIIHOCTEN
HCXOJHBIX JTaHHBIX;

- IPUMEHATh METO/bI MATPUYHBIX
Pa3JIOKEHUH IS pelIeHus 3a1a4
JMHEWHOU anreOpsl;

- IPUMEHSTh AJITOPUTMBI allIPOKCUMALIN
GYHKIUH 1 TaOIMYHBIX 3aBUCUMOCTEH;

- IPUMEHSTh AJITOPUTMBI YHCIIEHHOTO
pELICHUS HEIMHENHBIX YPaBHEHU;

- IPUMEHSTh AJITOPUTMBI YHCIIEHHOTO
peLICHUS JIMHENHBIX YPaBHEHUM.

OIIK-4 Cnocoben N/I-1onk-4 Mcnons3yer YMETh:
IIOHUMATH IIPUHIUIIBI COBPEMEHHBIE A3BIKH 1 - UCITOJIB30BaTh MPOrPAMMHBIE TAKETHI AJIs
paboThl COBPEMEHHBIX CHCTEMBI IPOrPaMMHPOBAHHS puOIKeHUs (PYHKITUH, MaTeMaTHIECKOM

00pabOTKU JaHHBIX;
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Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA
I/IH(i)OpMaI_II/IOHHBIX IJIs1 pCIICHUA - UCIIOJIb30BATh IMPOI'PaMMHBIC ITIAKCTHI JJIA

TEXHOJIOTHH B
HCIIOJIB30BAaTh UX JIS
pelIeHus 3a1a4
npodecCHOHATbHON
JIeATeIIbHOCTH

npodeCCHOHATBHBIX 3a]1a4

YUCJIEHHOIO PEIICHUs TUHEHHBIX
ypaBHEHUM;

- MCII0JIB30BATh IIPOIPaMMHBIE MTAKETHI [
YUCJICHHOTO PEUICHUS HEMMHENHBIX
YPaBHEHUI.

OIIK-4 Cniocoben
MOHUMATb TTPUHIIUITHI
paboThl COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTUI 1
UCIIOJIb30BATh UX IS
pelieHus 3aaau
pohecCHOHATTLHOM
e TEIbHOCTH

N 1-20mnk-4 [lpumensieT
COBPEMEHHBIE
MaTeMaTHYeCKUEe MaKeThl JIs
MOJIETTMPOBAHUS U
HCCJICIOBAHUSI TUHAMUKU
CHUCTEM, YIPaBISEMOTO
JBUKCHHSI MEXATPOHHBIX U
POOOTOTEXHUUECKUX
YCTPOMCTB

3HaTb.
- MCTOJBbI YHCJICHHOT'O PCIICHUA O6paTHBIX
3aaa4 KWHEMATUKH MAaHUITYJIATOPOB.

YMETB:

- IPOBOJUTH KHHEMATUYECKUI aHAIIN3 U
MOJEIINPOBAHUE JBUKEHUS
MaHMITYJIIUOHHBIX pOOOTOB €
HCIIOJIb30BAaHUEM IIPOTPAMMHBIX TAKETOB.

IIK-1 Cnocoben
y4acTBOBATh B
MPOSKTUPOBAHUU U
KOHCTPYHPOBaHUU
IKCIIEPUMEHTATBHBIX
MaKEeTOB MEXaTPOHHBIX U
POOOTOTEXHHUUECKUX
CHCTEM, M3JICINUM JEeTCKOH U
o0OpazoBarenbHON
POOOTOTEXHUKH

N-1nk-1 Cnocoben
BBITMIOJHSATH pa3paboTKy
CXEMOTEXHUYECKHUX PEIICHUH U
MIPOBEJICHUS PaCYETOB
OTIBITHBIX 00PA3IIOB
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
YCTPOMUCTB, U3AEIUN JETCKOU U
00pasoBaTenbHON
POOOTOTEXHUKH C
MIPUMEHEHUEM COBPEMEHHBIX
KOMITbIOTEPHBIX TEXHOJIOTUI

3HATH:
- aJITOPUTMBI UCCIIEIOBAHUS KHHEMATUKH
MIPOCTPAHCTBEHHOTO JIBHKEHUS;

- JITOPUTMBI TIPE/ICTABIICHUS KHHEMATHUKH
MaHUMYJISIUOHHBIX POOOTOB B
napamerpax JlenaBura-Xaprenoepra.

YMETh:

- IPUMEHSATH TUIIOBBIE AJITOPUTMBI aHAIN3a
KMHEMaTUKU MaHUIYJISUOHHBIX pOOOTOB;
- IPOBOJUTH KHHEMATUYECKUI aHAIIN3
MaHUNYJISUOHHBIX POOOTOB B
napamerpax JlenaButa-XapreHoepra;

- IPUMEHSTH METO/bl YUCIEHHOTO
peleHust 00paTHBIX 3a/1a4 KHHEMaTHKH
MaHUNYJSTOPOB.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTelbHON MporpaMmme
KomnpioTepHble TEXHOJOTHH YIpaBlIeHUsS B poOOTOTeXHHKe M MexarpoHuke (mamee — OIIOID),
HarpaBjeHus: moarotoBku 15.03.06 MexarpoHuka u poOOTOTEXHUKA, YPOBEHb OOpa30BaHUs: BHICIIEE

oOpa3oBaHue - OakaigaBpuar.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh OCHOBBI IMHEWHOW areOpbl M aHATMTHYECKOM T€OMETPHH, MaTEMaTHUECKOTO aHAIN3a,
TEOPETUUYECKONH MEXaHUKH, TUCKPETHON MaTeMaTUKH, UHHOPMATHUKH

- YMETb COCTaBJIAThH IIPOCTEUILINE TPOrPAaMMBI Ha SI3bIKaX BBICOKOTO YPOBHS

Pe3ynbrarhl 00y4ueHUs, MOIy4E€HHbIE IPU OCBOEHUH JTUCLUIUIMHBI, HEOOXOAUMBI IPU BBIOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCIUIUTMHBI cocTanisieT 10 3aueTHpIX eaunull, 360 Jacos.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
o= | =
Ne JTUCHIUTUTAHB/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A aTTeCTalluu
o KITP 'K HKKIT | TK CEMeECTpe /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Bgenenue B 58 6 14 16 - - - - - - 28 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
BBIYHCITUTENHLHYIO [ToBTOpeHune Marepuana no paszaeny "Benenue
JIUHEHHYIO anreopy B BBIYHCIUTENBHYIO JIMHEHHYIO anreopy"”
11 HUccnenoBanne 28 6 6 - - - - - - 16 - IlodzomogKa K ayOumopHuimM 3aHAMUAM:
MOTPENIHOCTEH [TpopaboTka JeKunH, BBIOJIHEHHE U
pELICHUs CUCTEM MOJIrOTOBKA K 3aluTe JabopaTopHBIX padoT
JIMHEHHBIX "OcHoBbI paboTs! B cpeae Scilab. OcHOBHBIC
anredpanIecKux MaTpH4HBIE Onepanuy. BekTopHble n
YpaBHEHHI IIpH MaTpuuHble HOpMBI", "HccnenoBanue
HaJIM4uu norpemHocty pemtenust CJIAY. Yucno u
MOrpeIHOCTeN cTernieHb oo0ycnosiaenHoctn", "Onpenenenne
WCXOJHBIX TAaHHBIX YHcia 00yCIOBIEHHOCTH METOA0M
1.2 Pemenune CJIAY 30 8 10 - - - - - - 12 - CTaTUCTUYECKHUX UCTbITaHul", "MeTton
METOJAMH MaTPHYHBIX Xonenxkoro", "Meron LU-pa3noxenus",
pasnoxxeHui "MeTo]1 CHHTYJIIPHOTO Pa3IoXeHHs "

Iloozomosxka K KOHmpobHOU pabome:
[ToaroroBka Kk KOHTPOJILHOU padoTe 2
"Pewienne CJIAY metonom LU-pasnoxenus
0e3 BEIOOpA BeAYIIEro 3JIeMeHTa"
Tloozomosxa Kk KOHmMPOIbHOU padome:
IMoaroroBka x KOHTpONIBHOH padore 1
"Pemenne CJIAY meromom Xomenkoro"
Ilodzomoeka pacuemno-zpaguueckozo
3a0anua: BbINoJIHEHUE PacYETHOTO 3aJaHUs
"UccnenoBanue ooycnosnenHoctu CJIAY.
Orenka norpenraoctu pemenns CJIAY"
Camocmoamebnoe usyuenue
meopemuyueckozo mamepuana: Vzyuenve
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TEOPETUYECKOr0 MaTepuaa 1o 3aja4am
BBIYHCIIUTEIBHOM JINHEHHOH aireOpsl
H3syuenue mamepuanog numepamypHnsbix
UCMOYUHUKOG:
[1], §§1.1-1.3, §§3.1-3.2
[2], §§5.1-5.4, §§5.7-5.8
[6], §1.2,83.7, §§7.1-7.7, §7.7, ctp. 267-277

[pubmmxenne
GhyHKIHIA 1
MaTeMaTH4ecKas
00paboTKa TaHHBIX

46

14

26

2.1

MeTto HauMEHBIITHX
KBaJIpaToOB

32

20

2.2

BgBenenue B
HWHTEPIOJISIIUIO

14

Iloozomosxa K KOHmMPOJIbHOIUL pabome:
[MonroToBka kK KOHTPOJIBHOH padoTe 3
"[Ipnmenenne MHK mirs anmpoxcumarim
TabauuHoM 3aBucuMocTh. CreneHHoi 6azuc"
Iloozomoeka pacuemmubvix 3a0anui:
BrinonHeHue pacu€THOro 3aqaHus
"IIpumenenrie MHK st anmpoxcumanyu
TaOJUYHOM 3aBUCHUMOCTH.
Tpuronomerpuueckuit 6azuc. CpaBHUTEIbHBIH
aHaIN3 PEIICHUS B pa3IMIHBIX Oa3mcax"
Iloozomoexa K mekyuwiemy KOHmMpOio:
[ToBTOpeHne MaTepHuana 1mo pa3uaey
"[pubmmxenne GyHKIA"

Tloozomosxka K ayoumopHvim 3auamuam:
[IpopaboTka JEeKIIH, BEITOTHEHUE U
MOJIrOTOBKA K 3aIIUTE JJaOOPATOPHBIX paboT
"MeTo1 HaUMEHBIIIUX KBAAPATOB",
"OmnpeneneHre XapakKTePUCTHK KOJIeOaHU 1O
9KCIEPUMEHTAIBHBIM JaHHBIM C IIOMOIIIBIO
MHK", "BBeienue B HHTEPIOJIALNIO"
Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
TEOPETHIECKOTO MaTepralia 10 METO1aM
IpUOIIKSHUST PYHKIIUI

H3yuenue mamepuanos 1umepamypHslx
UCHLOUHUKOB:

[1], §§3.5-3.6, §4
[2], §11.1, §11.13
[6], §§5.1-5.5

MatpuuHo-
OTIepaTOpHBIE METO/IBI B
KHHEMaTHKe TBEPAOTro

40

14

20

Iloozomoexa Kk mexkyuiemy KOHmMPOJI0:
IToBTOpEeHue MaTepuana no pasaeny
"MaTpu4uHO-0TIepaTOpHBIE METOJIBI B
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TC1a

KHHEeMaTuKe TBEpAoro Tena"

3.1 MaTtpuyHo- 40 14 6 - 20 - Ilo020moeKa K ayOunopHovim 3aHAMUAM:
OnepaTOpHbIE METO/IbI B [IpopaboTka JICKITUH, BHITOJHECHHE U
KHHEMATUKe TBEPIOTO MTOJITOTOBKA K 3aIIUTE TaOOpaTOPHBIX paboT
Tena "Pemmenne mpsMoH 3a1auu O MOJIOXKEHHUAX C
TTOMOIIIEI0 OCHOBHOM (hOpMYJIIBI TEOMETPHU
nerkeHus ", "Pemenne npsamoit 3agaun o
MTOJIOKESHHUAX METOJJOM OTHOPOIHBIX
npeobpa3oBanuii”’, "3ananne
MPOCTPAHCTBEHHON OPUEHTAIIUU BBIXOIHOTO
3BeHa MaHUIYJATOpA"
CamocmoamenbHoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
TEOPETUYECKOT0 MaTeprala o KUHEMaTHKe
MPOCTPAHCTBEHHOTO JIBUKCHUS
Iloozomosxka pacuemmuvix 3a0anuii:
Brinonnenue pacuétHoro 3aganus "Pemenue
MPSIMOM 33J]a9H O TIOJIOKEHHUSX C TIOMOIIBIO
OCHOBHOH (POPMYITBI TCOMETPHUH IBIKCHUS U
MeTOJa OTHOPOTHBIX peoOpa3oBaHmit"
H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOB:
[3], §§1.1-1.2
[5], §§2.1-2.5, §§3.1-3.2
DK3ameH 36.0 - - 0.5 - 335
Bcero 3a cemectp 180.0 42 28 0.5 74 335
Hroro 3a cemecTp 180.0 42 28 0.5 107.5
4 Maremarnyeckue 31 12 6 - 9 - Iloozomoeka K mekyuwiemy KOHMpOio:
MOJIENIA KUHEMATHKHN [ToBTOpeHNe MaTepHaa 1Mo pa3aeny
MaHUITYJSTIAOHHBIX "MaTeMaTHYECKHE MOJEIN KHHEMATUKHI
poboToB MaHUITYJSITHOHHBIX POOOTOB"

41 Kunematnka 22 8 4 - 6 - IIpogedenue uccnedosanui: Padbora

MaHUITYJISIIAOHHBIX BEITOJTHACTCS 110 MHAWBUAYAIEHOMY 3aJIaHHIO.
poOOTOB B mapamMeTpax Jlist mpoBeieHu st UCCIIeTOBAHYSI PUMEHSIETCS
JlenaBura-Xaprenoepra CIEAYIOIINE MaTEPHUAIIBI:

4.2 Kunemarnka 9 4 2 - 3 - Iloozomoeka K ayoumopHvImM 3aHAMUAM:
MaHHITYJIIIOHHBIX [TpopaboTka JEeKIIH, BEIOJHEHUE U
poOOTOB: 33129 O MOJITOTOBKA K 3aIIHTE JJaOOpaTOPHBIX paboT

CKOPOCTSX "Onmcanue KHHEMaTHKA MaHHUITYJISTOpa 0
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anroputMy JlenaBura-Xaptenoepra", "Pemenue
IpSIMOIL 3a1a4u O TOJIOKEHUSIX METOAOM
OJTHOPOJHBIX PeoOpa30BaHUi O AITOPUTMY
JenaBura-Xaprenoepra", "[locrpoenne
paboueii obmactu maruIyssITOpa”, "Pemenne
MIPSIMO¥ 3aJ]a91 O CKOPOCTSIX MaHHUITYJIsITOpa".
Ilo020moeKka K KOHmMPOIbHOU padome:
N3y4yenne maTepuaoB 10 pa3zieiry
"MareMaTHdeCKue MOJEIN KHHEMATHKHA
MaHUMYJISHOHHBIX POOOTOB" M MOATOTOBKA K
KOHTpOJbHOIH padote 1 "Pemenue npsamoit
3aJauu O TOJIOKEHUSAX B apamerTpax JleHaBura-
Xaptenoepra"
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
TEOPETHUYECKOT0 MaTepuaa 1o pasaeiy
"MaTtemMaTHYeCKUe MOJIEIN KHHEMATUKHI
MaHUITYJSITHOHHBIX POOOTOB"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[3], §§1.3-1.4, §2.1
[4], cTp. 39-60
[51, §§5.1-5.8, §§6.1-6.2

OCHOBHBIE MaTPUYHBIE
paznoxenusi: LU-
pa3ioxeHue ¢
YaCTHYHBIM BEIOOPOM
BEAYIIETO 3JIEMEHTA U
QR-paznoxenne

19

IlodzomogKa K meKkyuiemy KOHmMpOoJio:
IToBTOpEeHue MaTepuana no pasaeny
"OCHOBHBIE MaTpHYHBIE pa3noxeHus: LU-
pa3IoKeHue ¢ YaCTHYHBIM BBIOOPOM BEIyIIEro
anemenTta U QR-pasnoxenue"

1lo020mo6Ka K ayoumopHnovim 3aHAmMuAM:

5.1

Meron LU-paznoxenus
C YaCTHYIHBIM BEIOOPOM
BEJIYILLEro AJIEMEHTa

10

5.2

QR-paznoxenue

[IpopaboTka JIEKIIUH, BHITOTHEHHE U
MTOJITOTOBKA K 3aIIUTE Ta0OpaTOPHBIX padoT
"Meton LU-pa3noxeHusi ¢ YaCTUUHBIM
BEIOOpOM Beaymiero anemenTa', "ITloctpoenne
QR-paznoxeHus METOIOM OTpaKeHHit"
Iloozomoeka K KOHMPOLHOU padome:
[MoaroroBka k KOHTpOJBHOU padoTe 2 "LU-
pasnokeHue ¢ YaCTHYHBIM BBIOOPOM BEIIYIIETO
saemeHTa"

Camocmosamenbroe u3yueHue




meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTENBHOTO MaTepraia o remam LU-
pa3JIoKEHUE C YACTHYHBIM BEIOOPOM BEAYIETO
anemenTta U QR-paznoxeHne
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], §1.4, §§2.1-2.2

[6], §7.6, §§7.8-7.11

6 Pemenuns CJIAY 30 16 Iloozomoeka K meKyuiemy KOHmMPOJII0:
obmero Buma. Pemenne [oBTOpenme maTepuana mo pa3zaeny "Pemenus
oOpaTHoi 331241 CJIAY oGmero Buza. Perienue odpatHoi
KHHEMaTUKHN 3a1a4Yd KHHCMAaTHKU I/I36I)ITO‘-IHOFO
U30BITOYHOTO MaHuMynsTopa"
MaHUMYJIATOPa Ilo0z0mogKa K ayoumopHnsim 3auamusm:
6.1 Pemenus CJIAY 12 4 [TpopaboTka JeKunH, BBIOJIHEHHE U
o01ero Buza MOJIrOTOBKA K 3aluTe JabopaTopHBIX padoT
6.2 YucneHHOE peleHre 18 12 "IlceBnooOpaTHast Matpuma. [loctpoeHue

00paTHOM 33134 O
CKOPOCTSX
H30BITOYHOTO
MaHHUIYJIATOpa

HOpMaibHOro ncesaopemienus CJIAVY",
"Perrenne oOpaTHOI 3a7a9l O CKOPOCTSX
U30BITOYHOTO MaHUTYJISITOpA" .

IIposedenue Ikcnepumenma: Pabota
BBITIONTHAETCS 110 UHAUBHUIYJIbHOMY 3aJIaHUIO.
Jl71st mpoBeieHust uccie0BaHMs MPUMEHSIETCS
cienytomiee 000pya0BaHUE:
CamocmoamensHoe usyyenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"Pemenns CJIAY o6mero suna. Pemenne
00paTHOM 33124l KHHEMATHKH U30BITOYHOTO
MaHuIyJsropa"

Iloozomoeka pacuemuvlx 3a0aHuii:
Brinonnenue pacuétHoro 3ananus "Pemenue
00paTHOM 33124 O CKOPOCTSIX H30BITOYHOTO
MaHHITyJIsTopa"

H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[1], §§3.3-3.4
[2], §5.7, §5.10
[6], §7.12




7 YucreHHbIE METOIbI 28 8 4 4 - - 12 - Ilod2omogKa K meKyuiemy KOHmpoio:
pelIeHus HeTMHEeHHbIX IToBTOpeHue maTepuaa 1o pasaeiny
YpaBHEHUH U CUCTEM "UuncneHHbIe METO/BI PEIICHHS HEJTMHEHHBIX
HEJNMHEHHBIX YpaBHEHH U CHCTEM HEJIMHEHHBIX YpaBHEHUH"
YpaBHEHUH Ilo02omoeka K ayounopHbviv 3aHAMUAM:
7.1 YucneHHBIE METOIBI 20 6 2 4 - - 8 - ITpopaboTka IeKnnH, BEIOTHEHHUE U
pELICHNUS HEMMHEITHBIX MOATOTOBKA K 3all[UTaM JabOpaTOPHBIX PaboOT
YpaBHEHHI U CHCTEM "Merton npocToit urepanun”, "MeToas
HEJTMHEIHBIX HproToHa, CEKyINX; METOIBI BEICOKOTO
YpaBHEHUH nopsiaxka TouHocTH", "HuCIeHHOe pelleHne
7.2 YuciieHHOE penieHne 8 2 2 - - - 4 - 00paTHOM 3a/1a4H O TOJIOKESHUSIX
obpaTHO# 337241 U MaHUMyIsTopa MeTo oM HproToHa".
TIOJIOKEHUSX Ilo020mo6Ka K KOHMPOILHOU padome:
W3yuenne maTepuaos 1o paszaeny "YucieHHbIe
METO/Ibl pELICHUSI HEJIMHENHBIX YPaBHEHUU U
CHUCTEM HEJIMHEMHBIX YPaBHEHUH'" U MOATOTOBKA
K KOHTPOJIBHOI1 padote 2 "UnciaeHHOE penicHne
HEJIMHEWHBIX ypaBHEHUN"
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
"UrcneHHble METOIBI PEIIEHUST HETHHEHHBIX
YpaBHEHHUH U CHCTEM HEJIMHEHHBIX ypaBHEHUH"
H3yuenue mamepuanog aumepamypHoix
UCHIOUHUKOB:
[2], §§7.1-7.6
[6], rn.2, T1.9
OKk3aMeH 36.0 - - - - 0.5 - 335
Kypcogas pabora (KP) 36.0 - - - 16 0.3 15.7 -
Bcero 3a cemecTp 180.0 32 16 16 16 0.8 59.7 335
Hroro 3a cemecTp 180.0 32 16 16 18 0.8 93.2
HUTOro 360.0 - 74 44 16 20 4 13 200.7

IIpumeuanue: Jlex — nexiun; JIab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMU 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
muctuuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — mpomexyTouHas
aTTecTanus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue 6 sbiuuciumenshyio iuHeluHyio anieeopy

1.1. UccnenoBanue MorpemniHOCTeN peeHnust CHCTEM JIMHEWHBIX aJireOpandecKiuX ypaBHEHUN
MIPU HAIMYWHU TTOTPEITHOCTEH UCXOAHBIX TAHHBIX

3amaua pemIeHus CHCTeM JIMHEWHBIX anreOpanuveckux ypaBHeHuid (CJIAY). BektopHbie n
MaTpU4YHbIe HOpMBI. UMCIIO M cTemneHb OOYCIOBICHHOCTH KBAJIpaTHOW MaTpullbl. TeopeMbl 00
ornienuBannu TnorpermHocterd pemenus CJIAY. Ilinoxo oOyclOBIE€HHBIE CHCTEMBI JMHEHHBIX
ypaBHeHUH. [lorpemrHocTs MpeacTaBIeHHs] BEUIECTBEHHBIX 4YMCENl Ha KomImbloTepe. MarmHHoe
SICUJIOH.

1.2. Pemienue CJIAY MerosnaMu MaTpUYHBIX pa3yIoKEHUN

Juaronaneuble U TpeyroyibHble MaTpuilpl. Pemenue CJIAY ¢ TpeyroiabHbIMH MaTpHUIIAMHU.
Baxueitine matpuunbsie pazinoxenus. Paznoxenue ais merona Xosneukoro. Pemenue CJIIAY npu
MOMOIIA MeToAa XOJIEHKOro. AJITOPUTM IOCTPOEHUS PAa3jIoKEeHUM Juisi Meroda XOJIEHKOro.
Pemenne CJIAY npu nomoum merona LU-pasnoxeHus. ANTOpUTM IMOCTPOCHUS PA3IIOKEHUS
A=LU. VYcnoBus paborocnocobnoctu anroputma LU-pasnoxxenus 0e3 BbIOOpa BeIyIIero
aneMeHTa. MaTtpuubl ¢ AMaroHadbHBIM  nIpeobOnaganueM. Teopema  JleBu-/lecruianka.
OprtoroHanbHble W COOCTBEHHBIE OPTOTOHANBHBIE MATPHUIBI; HX CBOHCTBA. CHHIYIsIpHOE
paznoxenue (SVD-pasznoxeHnue) NpsAMOYTroabHOM Marpullbl; pemieHue coBmecTHbix CIIAY
METO/IOM CUHTYJISIPHOTO pa3nioxeHusd. OnpeneseHue paHra U CleKTpajibHON HOPMbI MAaTPULIbI MPU
Hanuuuu e€ cuHryispHoro pasnoxeHus. CJIAY c¢ tpéxnumaroHanbHbIMH MaTpuuaMu. Meton
MOHOTOHHOM ITPOTOHKH.

2. Ipubnuorcenue yuxyutl u mamemamuyeckas obpabomxka OAHHbIX

2.1. MeTo1 HAaMMEHBIIINX KBAJIPATOB

[loctanoBka JnWHEWHOW 3amauym  Meroda HauMmeHbmux kBaapatoB (MHK). 3amaua
anmnpoKcUMaluu TabauuHoW 3aBucuMocTH. YpaBHeHus MHK B HopmanbHON ¢opme. Marpuna
I'pama u e€ cpoiictBa. 3agaua MHK kak 3amaua HaXOXXIeHUS TICEBIOPEIICHUS TIEpEOnpeIeIEHHOM
CJIAY. Marpuna nnana. [IpumeHeHre CHHTYISIPHOTO Pa3IoKEHUs MaTpHLbI TUIaHA Ui PELICHUs
nuHeiHo# 3anaun MHK. HopmanbeHoe uncino o0ycinoBieHHOCTH MaTpulibl I1aHa. CpaBHUTEIbHBIN
aHaJIU3 pe3yJIbTaTOB allPOKCUMAIMM B pa3IMuHbIX Oa3ucax. [lonmmHOMUaNbHas almpoKCUMAaIHs B
6asuce mHorowieHoB YeOwimuéna. Ilpumepst npumenenuss MHK B 3amauax wuccienoBaHus U
OLICHMBAHMSI TUHAMUYECKUX CUCTEM.

2.2. BBeneHnue B HHTEPIIOISAIUIO

IloctanoBka  3aga4  uHTepnoasauuu.  MHTepnonsauuoHHeli  MHOrowieH  Jlarpamxa.
Wntepnionsiiust  crutaiiHamu. KyOudeckue crutaiiHbl. YpaBHEHUS I HaKJIOHOB KyOMUYECKOTO
crutaiiHa. [Ipumepsl npHMeHeHUs KyCOYHBIX MHOTOWIEHOB B 3a/adax IUIAHUPOBAHUS JIBUYKEHUS
poOOTOB.

3. Mampuuno-onepamopmule Memoobl 8 KUHEMAMUKE meé’pdoeo mena

3.1. MarpuuHO-OI1IepaTOpHBIE METOIBI B KHHEMATHKE TBEPAOTO Tea

Marpulia HarpasIAOMKUX KOCUHYCOB U €€ CBOKMCTBA. MaTpuIbl HAIIPABJISIOIIUX KOCUHYCOB JUIsS
AJIEMEHTApHBIX JBWKEHUW TBEPAOrO Teya. BBIUMCIIEHHE KOOpAWHAT TOYKH TBEPAOIO TeA.
OcHoBHas (hopMyJia TeOMETPUH JABWKEHHs. PekyppeHTHbIe (GOpPMYIbI Uil BBIYUCICHUS KOOPAMHAT
TOYEK  MaHUIYJSIMOHHOIO  MexaHu3ma. Merox  OJZHOPOJHBIX  KoopauHar.  Marpuna
npeoOpa3oBaHusl OAHOPOJAHBIX KOOPJAMHAT. MaTpuIbl OJHOPOAHBIX MpPeoOpa3oBaHUM s
AJIEMEHTAPHBIX JABWKEHUN TBEPAOro Teila. BeluncieHHe KOOpAMHAT TOYEK MaHUITYJISILIMOHHOTO
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MeXaHU3Ma METOJIOM OJHOPOJHBIX IpeoOpazoBaHuil. ONUCaHWE OPUEHTALMU Tela C MOMOIIBIO
yIiioB Oilnepa. YTIbl pbICKaHbs, TaHraxxa, KpeHa. BeIpakeHue MaTpullbl HapaBJISIONINX
KOCHHYCOB 4epe3 YIUVIbl OpUEHTalMH. BbIpakeHHe YIVIOB OpHUEHTAlUM BBIXOAHOIO 3BEHA
MaHUNYJISATOpa Yepe3 KOOPAMHATHI B COWIEHEHUsX. Maremarudyeckue OCHOBbI 3D-anumanuu
ABVIKCHUA MAaHUITYJIIHUOHHBIX pOGOTOB.

4. Mamemamuyeckue Mooenu KUHemamuxu MAHUNYIAYUOHHbLX D060m06

4.1. KunemaTrka MaHUMYJIALMOHHBIX poOOTOB B mapamerpax [lenaBura-XaprenOepra

OCHOBHBIE THUIIBI KHHEMAaTHYECKUX COEIMHEHMM W HX MaTeMaTU4YeCKOe OIMCaHUE;
MOJIBIDKHOCTh M KJIacC coequHeHus. KuHemaTwueckue Ienu; CTPYKTYpHas KiIacCU(UKAIUS HUX
3BeHbeB. Cuctembl koopauHat [lenaButa-XapreHOepra. OnucaHue OTHOCUTEIbHBIX KOHPUTyparui
CMEKHBIX 3BEHBEB MPOCTOM KWHEMATHYECKOW IENyM IpU MOMOIIM mnapameTpoB JleHaBuTa-
XaptenOepra. BripaxkeHre MaTpuIlbl OJHOPOIHOTO MPEOOPa30BaHUS ISl CMEKHBIX 3BEHBEB Uepe3
napamerpsl JleHaBura-XaprenOepra. [loctaHoBKa TpssMOKM W OOpaTHOM 3amad O IOJIOKCHHSX
MaHUNyJsTOpa. Pemenue npsMoii 3aauu o MoNIOKEHUAX B mapameTpax JlenaBurta-Xaprenoepra.

4.2. KunemaTiKa MaHUITYJISILIOHHBIX POOOTOB: 337jaul O CKOPOCTAX

[TocranoBKa mpsAMOI U 0OpaTHOM 3a7]a4 O CKOPOCTAX MAaHUIYIATOpa. SIkoOMaH MaHUITYIIATOPA.
®usnueckuit cMmbica ero cronduoB. IlocTpoenue sikoOmana maHunyistopa. Pemenue mpsimoit
3aJa4M 0 CKOpPOCTAX B mapameTpax JlenaBurta-Xaprenoepra.

5. Ocnosnble Mampuydrvle pa3ioHCeHUuA. LU—DCIS’]IOO!C@HM@ C 4acmu4HbIM 6bl60p0/l/l 660)/’1/14620
anemernma u OR-DCIS’JZOJ!C@HH@

5.1. Meton LU-paznoxeHus ¢ 4aCTUYHBIM BHIOOPOM BEIYILIETO 2JIEMEHTA

MaTtpuiipl nepecTaHOBOK U MaTpPULbl TPAHCIIO3UIIMM, UX CBOMCTBA. MacCUB MEpEeCTaHOBOK U €ro
WCIIOJIb30BAaHUE B 33Jlaye O MEPECTAHOBKE KOMITOHEHT CTOJOIA B 3aJaHHOM MOpPsAKE. AJTOpUTM
noctpoeHus LU-pa3noxeHuss ¢ 4YacTMYHBIM BBIOOPOM BEIYIIErO JJIEMEHTa; YCIOBHUS €ro
paborocriocoonoctu. Ilomyuenue pemenust CJIAY Ax=b npu nHammuum pasznoxenus PA=LU.
BeruncnurensHas ycronunBocts meroga LU-pa3noxenust.

5.2. QR-paznoxenne

[Tonste o QR-paznoxenun. Marpuma oTpakeHus. 3agadya OOHYIEHHUS SJIEMEHTOB BEKTOpA,
pa3MemEHHBIX B yKa3aHHBIX No3uiusax. [loctpoerne QR-pa3noskeHHs METOJIOM OTpa)XKEHUH, ero
BBIYHMCIIUTENbHAS clOXHOCTh. Pemmenne CJIAY merogom QR-paznoxenus.

6. Pewenus CJIAY obwezo suda. Pewenue obpamuoil 3a0a4u KUHeMamukiu U30ulmoyHo20
MAHUNYAAMOPA

6.1. Pemtenus CJIAY oOmero suaa

ITocranoBka 3amaunm pewenuss CJIAY npousBonasHoro Bupa. Ilcesnopemenne CJIIAY,
HOpMallbHOE  Ticepaopemienune. llceBmooOparHass wMarpuna. EE  cBoiictBa.  I[locTpoenme
IICEB/I000PATHON MATPHIIBI METOJJOM CHHTYJISIPHOTO Pa3jIoKEHHUs. Y CeUueHUE MaJbIX CHHTYJISIPHBIX
YHUCeN KaK Croco0 ymydIeHus 00yCIOBICHHOCTH 3a/1auH.

6.2. HucneHHoe perieHue o0paTHOM 3a/1aun 0 CKOPOCTAX U30BITOUHOTO MAHUITYISATOPA
OOpaTtHas 3a7ada O CKOPOCTSIX H30BITOYHOIO MaHUMYJSTOpa. SIBHBIA BUJA ICEBIOOOpAaTHOMN
MaTpHUIbl JJIs1 HEBBIPOKIACHHOM KOHGHUrypalMu HU30BITOYHOrO MaHumyssTopa. llpumeHnenue
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OCHOBHBIX MAaTPUYHBIX Pa3JIOXKEHUU AJs pelieHust oOpaTHOM 3amaum o ckopocTsx. IlpumeHenne
MHK c¢ nemndupoBanuem s MpuOMIMKEHHOTO PEIICHHS 00paTHOM 3aa49u O CKOPOCTSIX.

7. Qucnenunvie Memoowvl peulerus HeJlUHeUnblx YPAGHEeHUN U cUcmem HeAUHEUHbIX VDAGHEeHUL

7.1. UncneHHble METObI PEIICHHS HETMHEMHBIX YPAaBHEHUH U CUCTEM HEJIMHEUHBIX YPaBHEHUM

AprymMeHTHbIE M KpUTEpPHAJIbHbIE 3aJayd UHUCJIEHHOIO PpELIEHUS CHCTEMbl HEIMHEMHBIX
ypaBHeHui. [IpocTeie M KpaTHble KOpHHM. MTepanmoHHBIE METOABI HAXOKIACHUS KOPHEH CHCTEM
HEJIMHEHHBIX YPaBHEHUH; CKOPOCTb CXOJMMOCTH UTEPALMOHHOro Meroxa. Kpurepum ocraHoBa B
3ajjaye HaxXOXJEHUs KOPHA HEJIMHEMHOro ypaBHEHMS U HX OOOCHOBaHHE. MeToJl MpOCTBIX
utepanmii. Cxumaromue ortoOpaxkeHus. Teopema 00 yCIOBHUSAX CXOAMMOCTH METOAA IMPOCTBIX
utepanui. JlocraToyHOoe ycIOBHE CKUMAIOILEro Xapakrepa oroOpakeHHs. BbiBoj pacuy€rHbIx
dopmyn merona Hetotona. Meron HeroTOHA Kak BapraHT METOAA MPOCTHIX uTepaunii. Teopema 06
YCIOBHAX cXoauMocTH MeTtofa HproroHa. Meron cekymux; MeroJl oOpaTHON KBaapaTHUECKOH
uHTepnomsiuud. HekoTopble MeToAbl YMCIEHHOTO PEIIEHUs HEIMHEWHBIX YPaBHEHUH BBICOKOIO
NIOpsIIKa TOYHOCTH.

7.2. HucneHnHoe perieHnue oOpaTHOM 3a1a4u U MOJIOKEHUSIX

HekoTtopele 4MciaeHHbIE METOJBl PELICHUs OOpaTHOW 3ajjaud O IOJOXKEHUAX MIECTU3BEHHOTO
MaHUITYJISITOpa; CcBeleHHe K HenumHenWHou 3amade MHK. Merox I'aycca-HprooToHa kak meron
pelIeHus] NEepPEONpENEIEHHON CUCTEMBl HEJIMHEHMHBIX ypaBHEHUH. UWCIEHHOE pelIeHUE 3ajadu
HaBUrallMM 1o MaskaM. YuclieHHble METOJbl pEeUIeHUs OOpaTHOW 3ajaud O IOJIOKEHUS
U30BITOYHOIO MAHUITYJISATOPA.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. Cemectp 7
Nel Onmcanne KMHEMATHKH MaHUITYJIATOpA 110 anroputmy JlenaBurta-XaprenOepra
Ne2 Pemienuie npsiMoil 3aj1aun o moJI0XKeHUAX B napameTpax JleHaBuTa-XapTenOepra
(xoHTpOJNIBLHAS paboTa)
Ne3 Merton LU-pa3nokeHust ¢ 4aCTUYHBIM BEIOOPOM BEAYILETO 3JI€MEHTa
Ne4 LU-paznokeHue ¢ 4aCTUYHBIM BBIOOPOM BEAYILETO AJIEMEHTa (KOHTPOJIbHas paboTa)
Ne5 Pemenne CJIAY oOuiero Buja ¢ nomoiusio QR-pasnoxenus
Ne6 Pemenne o6paTHOI 3a/1a4M 0 CKOPOCTSIX N30BITOUHOTO MaHUITYJISITOpa
Ne7 Metone! npocroii urepaunu u Herorona
Ne8 Yucnennoe pelieHre HEMUHEHHBIX YpaBHEHUN (KOHTpOJIbHAsA paboTa).

3.4. TeMbl 1a00paTOPHBIX padoT
1. Cemectp 6
Nel Ocnossl pabotsl B MATLAB u Scilab. OcHoBHbIE MaTpuuHble onepannu. BekTopHblie 1
MaTpUYHBIC HOPMBI
No2 Uccnenoranue norpenrHoctu pemenust CJIAY. Uncno u creneds 00yCIOBIEHHOCTH
Ne3 Ompenenenrne yncia 00yCIOBICHHOCTH METOJOM CTAaTHCTUYECKUX UCTIBITAHHUHA
Ne4 Metoapl Xonernkoro u LDLT-pa3noxenus
Ne5 Meton Xonenukoro (KOHTpoJsibHas paboTa)
Ne6 Meron LU-pa3noxenus
Ne7 Meton LU-pa3nosxeHus (KOHTpoJIbHas paboTa)
Ne8 Metoapl Xonenkoro, LU- u SVD-pa3znoxenuit
Ne9 Meto HauMeHbIINX KBaIpaTOB
Nel0 Metoa HanMEHBITTUX KBaapaToB (KOHTPOJIbHAS paboTa)
Nell BBenenue B MHTEPHOJISALINIO
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Nel2 Onucanue npocTpaHCTBEHHOTO IBUKEHUSI MAHUITYJISIIHOHHBIX pOOOTOB

Nel3 Pemienue npsiMo# 3a1a4u O MOJOKEHUSAX MAaHUIYJIATOPA C TIOMOIIBI0 OCHOBHOM
(opMyIIBI TE€OMETPUN IBHIKCHHS

Nel4 Pemienue npsiMoi 3a/1a4u O MOJOKEHUAX MAaHUIYJIATOPA METOJIOM OJHOPOIHBIX
npeoOpa3oBaHMIA;

2. Cemectp 7

Nel Pemenue mpsiMoii 3a1auu 0 MOJIOKEHHUSIX METOJIOM OJIHOPOTHBIX MTPeoOpa3oBaHuii Mo
anroputmy JlenaBura-Xaprenoepra

Ne2 TTocTpoenue paboueii 001aCTH MaHUITYIIATOPA

No3 Perienune npsiMoii 3a1a4u O CKOPOCTSIX MaHUITYJISITOpa

Ne4 Tloctpoenune QR-pa3noxeHus: METOJI0M OTPaXKEHUN

No5 TlceBnoo6parnas matpura. [loctpoenrne HopmanbHOro niceBaopenieHuss CJIAY

Ne6 Pemenne 00patHOi 3ajauu 0 CKOPOCTSAX M30BITOYHOTO ManumysTopa Mmetogom MHK ¢
neMiipupoBaHremM

Ne7 Meroael HproTOHA, CEKYIIMX; METOBI BBICOKOTO ITOPSIIKA TOUHOCTH

Ne8 Yucnennoe pemieHre 00paTHOM 3a/1a4M O OJOKEHUSIX MAHUITYIIATOPA METOJIOM
Herorona.

3.5 KoncyabTauuu

N

Ayoumopuwie KoHCYIbMAYUU O KYDPcosomy npoekmy/pabome (KIIP)

Koncynpranum HampaBieHbl Ha BBINIOJIHEHHE pPa3JeloB KypCOBOTO MPOEKTa TOJ
PYKOBOJCTBOM TpemnojaBarensi. B pamMkax uacoB Ha TPYIINOBbIE KOHCYJIbTAI[UU

pa3bupaercsi BHIINOJIHEHHE pa3iesioB KypcoBoil paboThl: - CocTaBieHne KHHEMAaTHYECKOM
cxembl Manumnynsatopa. [lapamerpusanus KUHEMaTUKA MAHHUITYJISATOpPA MO AJITOPUTMY
JlenaButa-XapreHoepra. - PemieHue mnpsMoil 3a7aud O MOJIOKEHHSIX MaHHITYIISTOpPA.
IToctpoenue paboueit obnactT MaHunyssTopa. - IlnaHupoBaHWEe TPaeKTOPUH BBIXOAHOTO
3BeHa B paboueld obOiactu. - CocTaBieHHE YPAaBHEHMH KHHEMATHKH MaHUIYJISATOpA.
MopenupoBaHi€e TPAa€KTOPHOTO ABHIKEHHUS.

KoHcynpTanum HampaBiaeHbl Ha BBINOJIHEHHE pa3[elioB KypCOBOIO IMpPOEKTa 0]
PYKOBOJCTBOM TpemojaBarens. B pamMkax YacoB Ha TPYINIOBbIE KOHCYIbTAIlUU
pazOupaeTcsi BBITIOJIHEHHUE Pa3/ieNIoB KypcoBOW padoThl: - UncneHHOe peleHrne 00paTHOM
3aJ]auy 0 MOJ0XKEHUsAX. MojienupoBaHue TPAeKTOPHOTO ABHKEHUS

I pynnosvie koncynomayuu no pazdenam oucyuniunst (I'K)

OOcyxaeHue MarepuaioB MO pasfeny "BBeneHue B BBIUHCIUTENBHYIO JIMHEHHYIO
anreopy"
Ob6cyxaenue marepuaioB no pazzaeny "[lpubnmxenne pyHkuuit"
OO6cyxneHrne mMaTepualioB 1o paszaeny "MarpuyHo-onepaTOpHbIE METObI B KHHEMATHKE
TBEpAOro Tena
OOcykneHne MarepuajioB Mo pasneny '"MaremMaTHdecKue MOJeN KWHEMAaTHKH
MaHHITYJISIUOHHBIX poOOTOB"
OO6cyxnenne warepuaioB 1o pazaeny "OCHOBHbIE MaTpu4HbIe pasnoxeHus: LU-
pasiioKeHue ¢ YaCTUUHBIM BEIOOpOM Beaylero snemenTa u QR-paznoxenue"
O6cyxnenne wmatepuasioB 1o pasaeny "Pemenmss CJIIAY o6mero Buma. Pemenue
oOpaTHOH 3a7]aui KUHEMaTHUKU U30BITOYHOTO MAaHHUITYJISTOpA"
OO6cyxnenne MaTepuayioB IO pazaeny "UWClIeHHbIE METONBbl PpelIeHUs HEeITWHEHHBIX
YPAaBHEHUI U CUCTEM HEJIMHENUHBIX ypaBHEHU"

Hnousuodyanvrvie koncyromayuu no kypcosomy npoemy /pabome (MKKII)

KoHncynpranuum mnpoBogsaTcss 1o pasgeny "MareMaTMdyeckMe MOJAEIN KUHEMAaTHUKH
MaHUMNYJISUOHHBIX POOOTOB"
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KoHcynpTanmuu mnpoBOAsSTCS MO paszieny KypcoBoil paboTel: - UuUCIEHHOE pelieHue
o0OpaTHOM 3a7a4u O MOJIOKECHHUSIX. MOCTMPOBAHNE TPACKTOPHOTO JBUKCHHUS
Texywui koumpoas (TK)

Koncynpranum HanpaieHbl Ha MOJy4YE€HUE MHAWBHUIYATLHOTO 3aaHUsl 711 BHIMOIHEHUS
KOHTPOJIBHBIX MEpONpUATHI 10 pa3ieny "BBeaeHue B BBIUUCIUTEIBHYIO JHUHEHUHYIO
anreopy"

Koncynbranuu HarmpaBieHbl Ha MOJYYEHUE UHAUBUIYAIBHOTO 3aaHUs JUIsl BBITIOJHEHUS
KOHTPOJIBHBIX MeponpusATuid o pazaeny "[lpubmmwkenne Gynkimit”

Koncynbranuu HarmpaBieHbl Ha MOJYYeHUE UHAMBUAYAIBLHOTO 3a/JaHUS JJIS BBINOJIHEHUS
KOHTPOJBbHBIX MEPONIPUATUH MO pa3zaeny "MaTpuyHo-onepaTopHble METO/Ibl B KWHEMAaTHKE
TBEp0TO Tea"

Koncynpranum HanpaieHbl Ha MOJy4YE€HUE MHAWBUIYATLHOTO 3aaHUsl 7Sl BBIMOTHEHUS
KOHTPOJIBHBIX ~MEPOINpPUATHNA 10 pasfaeny "MaremMaThyeckue MOJEIM KUHEMaTHKU
MaHHUITYJISIMOHHBIX POOOTOB"

Koncynpranuu HampaBieHbl Ha TOJYYCHHE UHAUBUIYATBHOTO 3aaHUS JIJIS BBHITTOJIHEHHS
KOHTPOJBHBIX MEpOnpHsTHii 1o paszneny "OCHOBHbIE MaTpuuHble paszioxeHus: LU-
pasiioKeHUE C YaCTUYHBIM BBIOOPOM BeyIero anementa u QR-paznoxenue”
Koncynpranum HamnpaBieHbl Ha MOMy4YeHUE MHAWBHUIYATBHOTO 3aaHUs 711 BHIMOTHEHUS
KOHTPOJIbHBIX Mepornpusatuii mo pasneny "Pemenuss CJIAY ob6mero Buma. Pemenue
oOpaTHOM 3a7]auy KHHEMaTHUKU U30BITOYHOTO MaHUITYJISATOpA"

Koncynpranuu HampaBieHbl Ha TOJYYEHHE UHAUBUIYATBHOTO 3aJaHUS IS BBITTOJHEHHS
KOHTPOJIBbHBIX MEpONpUATUN 1o pazfeny "UucieHHble METOIbl PEIICHHS] HETUHEIHBIX
YpaBHEHUH U CUCTEM HEIMHEWHBIX ypaBHEHUN"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

7 Cemectp

Kypcosas pabdora (KP)

TeMmpr:

- MopnenupoBanue asmxenus manunyiasropa KUKA KR 6 R900 sixx WP (KR AGILUS)
- MonenupoBanue 1BrxeHus Mmanunysstopa Step SR20 WE

- YucnenHoe MoJienupoBaHue ABMKeHUs MaHunysaropa Kawasaki MSO0SN

- MonenupoBanue IBIKeHUS MaHUTy IsTopa Panasonic YS-080G3

- MonenupoBanue knHematuku manunyssitopa Gudel RF-4-125/1.8

- Uucnennoe moaenupoBanue kuaematuku Mmanumyisitopa KUKA KR 30 JET

I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henena

1-4

5-6

7-8

9-13

14 -15

3aueTHas

Paznen
KypCOBOT'O
IIPOEKTA

1

1

2

3

4

3ammmra
KYpPCOBOTO
IPOEKTa

O0Bem
pasnena, %

32

16

26

18

BrimonaeHHbIN
00BeM
HapacTarumM
urorom, %

40

56

82

100

Howmep paznena

Paznen xypcoBoro npoekra

1

Onucanne KNHEMaTUKU MaHUIYJIATOpA B MapaMeTpax JleHaBura-
XaptenOepra

Penrenune npsiMmoit 3a71auu 0 MOJNOXKEHUsIX. AHaIIN3 paboueit 06s1acTu

ypaBHCHI/ISI KHMHCMATHKU MaHUITYJIATOPA B CKOPOCTSIX. MOJICJ'II/IpOBaHI/IC
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TPAEKTOPHOTO TBUKEHHUS

Pemenue oOpaTHOI 3a1a41 O MOJIOKEHHUSIX MAHUMYJISITOpa. MoenupoBanue
TPACKTOPHOTI'O JBHKCHUS
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arnaHupOBaHHBIE PE3yabTaThl 00yUEHUs MO

Howmep paznena quciurinHb

OneHouHOE CpE€ACTBO

Konant
JUCLUIUIMHE (B cootBercTBHM C 11.3.1) (Tl 1 HAUMCHOBAHHKE)
MHIUKATOPOB
(B COOTBETCTBUH C pazjenaom 1) 1[2[3]4]5]6]7
3HaTh:
METO/Ibl PEIICHHS CUCTEM JIMHEHHBIX JlaGopaTopHas paboTa/3amnuTa J1abopaTopHbIX PadoT.
anredpanvecKkux ypaBHEHUN ¢ MaTpUIlaMU V-5 + brok "Pemenue CJIAY obmiero Buaa. Pemenue
-O0IK-1 9
MIPOU3BOJIBLHOTO BHJIA o0OpaTHOH 3a7]auu 0 CKOPOCTSX U30BITOYHOTO
MaHunyssiTopa"
METO/IbI IPUMEHEHHS] OCHOBHBIX MAaTPUUHBIX JlaboparopHas pabota/3amura 1a00paTopHBIX padoT.
pa3oKeHUH B 3a7a4ax JTUHEHHON aireOpsI N -50mk-1 + biok "Pemenue CJIAY Merogamu MaTpUUHBIX
pazyioKeHui"
METO/Ibl aHAJIN3a MOTPEITHOCTEHN peleHUs JlaboparopHas pabota/3amnura 1a00paToOpHEIX paboT.
YpaBHEHUH IIPU HATMYUU TOTPEIIHOCTEN N 1-50mk-1 + bsok "MccnegoBanue norpeniHocTel peneHus
UCXOMHBIX JaHHBIX CJIAY"
METOTbI IPUOTMKCHHS (PYHKITUH JlaboparopHas paboTa/3amnura 1a00paToOpHEIX padoT.
N 1-50mk-1 + brok "[Ipubnuxenne GyHKIUNA U MaTeMaTu4yecKas
00paboTKka JaHHBIX"
METO/IbI PEIICHUS CUCTEM HETMHEHHBIX V-5 + JlaboparopHas paboTa/3amura 1a00paTOpHBIX paboT.
o -O0ITK-1 o .
YpaBHEHUH biox "UucneHHoe penieHne HeTMHENHBIX YypaBHEHUH"
METO/IbI PEIICHUs CUCTEM JTHHEHHBIX V-5 + JlaboparopHas paboTa/3amura 1a00paTOpHBIX padoT.
. -O0ITK-1 o
anredpandecKux ypaBHEHUM biiok "Metonbt LU- u QR-paznoxennii"
METO/IbI YUCIIEHHOTO PEeIIeHHs] OOPaTHBIX JlaboparopHas paboTa/3amura 1a00paTOpHBIX padoT.
3a/1a4 KUHEMAaTHKHA MaHUITYJISITOPOB V-2 + biok "Pemenue CJIAY ob6mero Buaa. Pemenne
-201IK-4 .
o0paTHOH 3a7a41 0 CKOPOCTSX U30BITOYHOTO
MaHunysstopa"
QJIITOPUTMBI UCCIIETOBAHUS KHHEMATHKH JlaboparopHas paboTa/3amura 1a60paTOpHBIX paboT.
IIPOCTPAHCTBEHHOI'O IBUIKEHUS N-1nk1 + brok "MatpudHo-0onepaTopHbIE METO/IBI B
KMHEMaTHKe TBEPIOro Tena"
ITOPUTMBI TIPEACTABICHHUS KHHEMATUKH JlabGopaTopHas paboTa/3amntuTa J1abopaTopHBIX PadoT.
MaHUTYJSIIUOHHBIX POOOTOB B TapaMeTpax N-1nk-1 + brok "Kunematrnka MaHUTYIAIUOHHBIX pOOOTOB"
JlenaBura-XaptenOepra
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YMmern:

MIPUMEHSATH AJITOPUTMBI YUCIIEHHOTO
peLICHHS JTMHEUHBIX YPaBHEHUI

KonTponpHas padora/LU-pasnoxkeHne ¢ 4aCTHIHBIM
BBIOOPOM BEJIYILETO 3JICMEHTA

N-50rk-1

JlaGoparopHas paboTa/3ammura 1ab0paTopHBIX padoT.
bsiok "Metoasl LU- u QR-paznoxennit”

NPUMEHATH AIrOPHTMBI HHCIICHHOTO W50 KOHTpOiIBHEUI pa60Ta/[-IBICJIeHH06 pelieHue

pELICHUs] HENMHEWHBIX YPaBHEHUN HEJIMHEHWHBIX ypaBHEHUN

IIPUMEHATH AJITOPUTMBI allIIPOKCUMALUN KonTtponsnas padora/IIpumenenrie MHK st

GyHKIUI ¥ TaOIMYHBIX 3aBUCUMOCTEH N 1-50mk-1 anIMPOKCUMAIIUU Ta0TMYHON 3aBUCUMOCTH.
CreneHHoli 6a3uc

IIPUMEHATHh METO/Ibl MATPUYHBIX PA3JI0KECHUN Konrponsnas pabora/Pemenune CJIAY meromom LU-

UL pelIeHus 3a7a4 JIUHEHHOM anreopsl VLS pasiioskeHus 6e3 BbIOOpa BEYIIETo JIeMEHTa

PSomed Kontponsnast padora/Pemenune CJIAY meromom

XO0JIELKOTO

aHAJIM3UPOBATH MOIPELUTHOCTH PELICHUS Pemenue 3anau/MccnenoBanne 00ycIIOBICHHOCTH

ypaBHEHUH NIPU HATMYUU MOTPEUTHOCTEH NJI-50mK-1 CJIAY. Ouenka norpemnoctu pemenus CJIAY

HCXOJHBIX JIaHHBIX

HCII0JIb30BaTh IPOIPaMMHBIE MTAKETHI [ Pemenue 3anau/IIpumenenne MHK nis

npuOMKeHns QyHKIUN, MaTeMaTH4YeCKON VLo anmnpoKcUMaluy TaOJIMYHOM 3aBUCUMOCTH.

00pabOTKU JAHHBIX ) Tpuronomerpuueckuit 6a3uc. CpaBHUTEIBHBIN
aHaJIW3 pEelIeHUs B pa3IMuHbIX Oa3zucax

HCII0JIb30BaTh IPOIPaMMHBIE MTAKEThI [ JlaGopatopHas paboTa/3amura 1abopaTopHBIX paldoT.

YUCJICHHOTO pelieHus JuHelHbIX ypaBHeHu#t | MJI-lonk-4 biok "Pemenue CJIAY MeTrogamu MaTpHUYHBIX
pas3noxeHui"

HCI0JIb30BaTh MPOrPaMMHBIE MAaKEThI JIJIs JlaboparopHas paboTa/3amura 1a00paToOpHbIX padoT.

YHUCJICHHOT'O PELICHUS HETMHENHBIX N-lomnk-4 brox "UucneHHoe pelieHne HEMMHENHBIX YpaBHEHUN"

ypaBHEHUU

IIPOBOAUTH KUHEMATUYECKUI aHAIIN3 U JlaGoparopHas pabora/3amura 1abopaTopHbIX padoT.

MOJICIIMPOBAHUE JIBUKCHUS VT-201k-4 brox "Kunemarnka MaHUTYISIITAOHHBIX POOOTOB"

MaHMITYJISIIUOHHBIX pOOOTOB €

MCII0JIb30BaHUEM IPOTPAMMHBIX aKETOB

[IPUMEHATH TUIIOBBIE AJITOPUTMBI aHAIN3a NJ-1nk-1 Pemenue 3aau/Pemenne npsmoii 3aauu o
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KHMHEMATHUKNU MaHUITYJIAIHOHHBIX p06OTOB

TIOJIOKECHHSX C TTIOMOIIBI0 OCHOBHON ()OPMYJIBI
TEOMETPHUH JBUKCHHS K METOJ1a OJTHOPOJIHBIX
npeoOpa3oBaHUi

IMpOBOAUTD KHHEMaTHUYCCKHI aHaIn3

KonTtponsHast pabora/Perenune npsimoii 3agauu o

MaHUITYJSIIHOHHBIX POOOTOB B apameTpax N-1nx1 TIOJIOKCHUSIX B Iapamerpax JleHaBura-XapreHoepra
JlenaButa-Xaprenoepra

HPUMEHSTh METO/IbI YUCICHHOTO PEIICHHUS Pemenue 3amau/Peniene oopatHoit 3a1a4n o
00paTHBIX 3a/1a4 KUHEMaTHKH N-1nk-1 CKOpOCTSIX M30BITOYHOTO MAHUITYJISITOPA

MaHUITYJIATOPOB
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIEHOYHBIE CPEJACTBA J1JIAA
KOHTPO.JI51 OCBOEHMAA PE3YJIbTATOB OBYYEHUS 11O JTUCHUIIIMHE
(TEKYWIUU KOHTPOJIb YCIEBAEMOCTHU, IPOMEXKXYTOUYHAS ATTECTALIUSA

1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Ilpumenenne MHK s anmpoxcumariuy Tabnuanoi 3aBucumoctd. CteneHHoi 6a3uc
(KonTpoawsHas pabora)
2. Pemenne CJIAY metonom Xomnenkoro (KonTponbHas padoTa)
3. Pemmenue CJIAY meronom LU-pasnoxenus: 6e3 Beroopa Beaymero sneMenTta (KontposbHas
pabora)

®Popma peanuzanuu: [IpoBepka 3aganus
1. Uccnenoanue oOycnoBinennoctu CJIAY. Ouenka norpemnoctu pemenus CJIAY
(Pemenue 3amay)
2. llpumenenne MHK i anmpokcuManuy TabIMIHOM 3aBUCUMOCTH. T pUTOHOMETPUYECKHIA
6a3uc. CpaBHUTENBHBIN aHAJIN3 PELICHUs B pa3anuHbIX Oa3zucax (Pemenue 3amayq)
3. Pemenne mpsiMoii 3a/1a41 O MOJIOKEHHUSAX C TOMOIIBI0 OCHOBHOM (JOPMYIIBI TEOMETPUHU
JIBYDKEHUS M METOJa OTHOPOJIHBIX NpeoOpa3oBanuil (Pemenue 3agay)

Dopma peanmmszanuu: CmemanHas Gopma
1. 3amuTa nabopatopusix padot. biok "Hccnenoanue norpemnocteii pemenus CJIAY"
(JTaboparopuas padoTta)
2. 3amuTa 1abopaTopHbIX padboT. biok "MartpudHo-onepaTopHble METOAbl B KHHEMATHKE
tBépaoro Tena" (JlaboparopHas paboTa)
3. 3amuTa naboparopHbsix padboT. biok "[Ipubmmkenne QyHKIMi 1 MaTeMaTUYeCKas
obpabotka ganHbx" (JlabopaTopHas pabota)
4. 3amura mabopatopHbix padot. brnok "Pemenne CJIAY meTonamMu MaTpU4HbBIX Pa3IoKEeHUH'
(JTaboparopnas paboTa)

7 cemecTp

Dopma peanmmzanmu: [TncemenHas padora
1. Pemenue npsiMoii 3a1a4uu 0 MOJIOKEHUSX B mapamerpax JleHaButa-XapreHoepra
(KontponpHas pabota)
2. YucneHHoe pelieHre HeTUHEHHBIX ypaBHeHuii (KoHTponbHas paboTa)
3. LU-pasnoxxeHune ¢ 94aCTUIHBIM BBIOOPOM Beytero aiementa (KorrponsHas padora)

®opma peanuzaruu: [IpoBepka 3aaanus
1. Pemmenne oOpaTHO# 3a/1a4M O CKOPOCTSIX H30BITOYHOTO MaHUMY siTOpa (Pemenne 3amaq)

®opma peanuzanuu: CmemanHas Gopma
1. 3ammTa mabopatopHsIx padoT. biok "KuHemaTnka MaHUTYISIIMOHHBIX POOOTOB"
(JIaGopaTopHnast pabota)
2. 3amuTa nadopatopHsix padot. biok "Meroast LU- nu QR-paznoxenuit" (JJaboparopuas
paborta)
3. 3ammra nabopatopHbix padoT. biok "Pemenne CJIAY ob6miero Buaa. Pemenne o6partHoii
3aJa4u O CKOpPOCTAX U30bITouHOr0 Manumyisitopa" (Jlabopatopnas pabora)
4. 3amuTa mabopatopHbiX padbot. biok "HucneHHoe pereHne HeMMHEHHBIX ypaBHEHH"
(JIaGopaTopHnas pabota)
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BannbHO-peHTHHIOBAsI CTPYKTYpa AUCUMILINHEI SABIISETCS MPUIOKEHUEM A.
bannsHO-pedTHHTOBasI CTPYKTYpa KYpCOBOM paOOTHI SIBIsIETCS MTPUiIoKeHneM b.

4.2 Ilpome:xxyToOUHAs aTTECTANMS 0 JUCIHUIINHE

Ixzamen (Cemecmp Neb)
Onenka 3a 3K3aMeH orpenensercss B cooTBeTcTBUU ¢ [lonokeHneMm o OaibHO-PEHTHHIOBON
cucreme ans cryaeHtoB HUY «MOW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAllMOHHOMN
COCTAaBJISIFOLLUX.

Ixzamen (Cemecmp Ne7)
OneHka 3a 3K3aMeH olpenensercss B cooTBeTcTBUU ¢ llonokeHuem o OaulbHO-PEHTHHIOBON
cucreme ans cryaeHtoB HUY «MOW» Ha oOcHOBaHMM CEMECTPOBOM M 3K3aMEHAllMOHHOMN
COCTaBIIAIOIIUX.

Kypcosas paboma (KP) (Cemecmp Ne7)
Onenka 3a KypcoBylo paloTy ompezaensercs B coOoTBeTcTBUH c [lonoxeHuem o OamibHO-
peiTHuHroBOM cucteme s cryaenroB HUY «MOWN».

B nunmnoMm BeICTaBIsIETCS OICHKA 32 7 CEMCCTD.

Ipumeuyanue: ONiIeHOYHBIC MAaTEPUAITBI TI0 JUCIUILIMHE TPUBECHBI B (DOH/IC OIICHOYHBIX
marepuanos OITOIL.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHbI

5.1 IleyaTHbI€ ¥ JIEKTPOHHbIE U3TAHUA:

1. Anamos, b. 1. IIpumeHeHne OCHOBHBIX MATPUYHBIX Pa3JI0KEHHUM B 3a1ad4aX MEXaHUKH U
POOOTOTEXHUKH : yueOHOe mocobue 1o Kypcam "BrruncnutenbHas Mexanuka', "UncneHHbIe
MeTO/Ibl B poOoToTeXHUKE", "BhIUiCIUTEIbHBIE METOABI KOMIIBIOTEPHOT'O MOJIETUPOBAHUS B
mexaHuke", "OCHOBbI MEXaTPOHUKU M pOOOTOTEXHUKHU'" 110 HalpaBiIeHUIO "MexaTpoHuKa 1
pob6ororexnuka" / b. . Anamos, A. H. Macnos, H. B. Ocanuenko, Har. uccnen. yu-t "M3ON"
(HUY"MBHN") . — M. : U3a-80 MOU, 2019 . — 84 c. - ISBN 978-5-7046-2150-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10865;

2. Amocos A. A., lyounckuii }O. A., Konmuenosa H. B.- "Breruucnurensusie metonst", (4-€ uss.,
crep.), M3narensctBo: "Jlans", Cankt-IletepOypr, 2014 - (672 c.)
http://e.lanbook.com/books/element.php?pll_id=42190;

3. Kopenxuii, A. B. KomnbrorepHoe MoieIMpoBaHne KHHEMAaTUKU MAaHUITYJISIIMOHHBIX POOOTOB :
Metoaunueckoe mocobue no Kypcy "BeraucnurenbHas Mmexanuka' 1mo crnenuaibHoCTH "Po6oTh 1
pobororexuuyeckue cucremsl " / A. B. Kopenkuii, H. B. Ocaguenko, Mock. suepr. ua-t (MOU
TVY).—M. : U3a-80 MOU, 2000 . — 48 c.;

4. Mamxos K. 0., Py6uos B. U., Py6os 1. B.- "CocraB u XxapakTepuCTUKH MOOMIIbHBIX
po6otoB", U3narensctBo: "MI'TY um. H.D. baymana", Mocksa, 2014 - (75 c.)
http://e.lanbook.com/books/element.php?pll_id=58390;

5. JIeckoB A. I'., baxxunosa K. B., CenuBepcrosa E. B.- "Kunematuka u auHamMuka
HCIIOJTHUTENIbHBIX MEXaHW3MOB MaHUTYISIHUOHHBIX poOoToB", M3narensctBo: "MITY um. H.O.
baymana", Mocksa, 2017 - (104 c.)

https://e.lanbook.com/book/103405;

6. KBacoB b. U.- "YucneHHbsle MeTO/IbI aHAIM3a U JIMHEHHOH anreOpsl. Mcnonb3oBanne Matlab u
Scilab", U3marensctBo: "Jlans", Cankt-Iletepoypr, 2021 - (328 c.)
https://e.lanbook.com/book/168887.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
. C0 "ITpomerei";

. Office / Poccuiickuii makeT 0HUCHBIX MPOTPaMM;

. Windows / OniepanimonHas cuctema ceMmeiictpa Linux;

. Maiing Buneoxongepenum;

. AaTHnnaruar BY3;

. Scilab;

. Libre Office;

. GNU Octave.

00O ~NO N K Wi~

5.3 UnTepHeT-pecypcesl, BKIOYas NpodeccuoHaTbHble 6a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi Gubamoreka - https://elibrary.ru/

4. baza nanapix BUHUTMH online - http://www.viniti.ru/

5. ba3za nanHbIX ;)KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/

6. DiekTpOHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenta' - http://www.studentlibrary.ru/

11. Kypuaanl American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaiasl American Institute of Physics - https://www.scitation.org/

13. ’Kypnaanl American Physical Society - https://journals.aps.org/about

14. ba3a nanubix n3aareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuais! m3nareancTsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nanubix IEL u3nareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. Ba3za nannbix INSPEC na naargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besimkoopuranus - https://iopscience.iop.org/
21. ’Kypuaasnl HayuHoro odmectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypnaas! m3nareascTBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nanubix qucceprauuii ProQuest Dissertations and Theses Global -
https://search.proguest.com/pgdtglobal/index

25. Kypuausi )Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypnaas nznareancTBa SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypnaxa Science - https://www.sciencemag.org/

28. Kypnausl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Koarexuust :;xypHasoB Taylor & Francis Group - https://www.tandfonline.com/
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30. XKypnaasi no xumun Thieme Chemistry Package komnanumn Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypunans! nznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Daexkrponnas oudanoreka MOU (36 MDIMN) - http://elib.mpei.ru/login.php

33. [MopTax oTkphITHIX H1aHHBIX Poccuiickoii @enepamnuu - https://data.gov.ru

34. ba3a oTKpBITBHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3amIUTHI PO -
https://rosmintrud.ru/opendata

35. ba3a oTKpBITHIX IaHHBIX PO ecCHOHAIBHBIX CTAHAAPTOB MUHUCTEPCTBA TPY/AA H
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOro pa3Butus PO -
http://www.economy.gov.ru

37. ba3a oTkpbITHIX 1aHHBIX Pocunmonuropunra - http://www.fedsfm.ru/opendata

38. DekTpoHHasi oTKpbITas 6a3a gaHHbIX "'Polpred.com O630p CMHU" -
https://www.polpred.com

39. UudopmanuonHo-cnpaBounas cucrema «Koxexe/Texakcmep» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HauuoHaJbHbII MOPTAJI OHJIAlH 00y4yeHust «OTKpbITOE o0pa3oBanuey - https://openedu.ru
41. Opunmanbublii caiit @egepajbHOrO AreHTCTBA M0 TEXHUYECKOMY PeryJIUpPOBAHUIO U
MmetpoJioruu - http://protect.gost.ru/

42. OTKpbITast yHUBepcuTeTcKas HHpopManuoHHas cucrema «POCCHS» -
https://uisrussia.msu.ru

43. OpuuuanbHblii caiit MUHHCTEpCTBA HAYKH U Bbicuiero oopa3zoBanus Poccuiickoii
®enepanun - https://minobrnauki.gov.ru

44. Opunnanbublii caiit PenepaibHOM CJIYyKObI 10 HAA30PY B chepe 00pa30BaAHUSA U HAYKH -
https://obrnadzor

45. denepanbublii moprana ""Poccuiickoe odpaszoBanue' - http://www.edu.ru

46. Uudopmuo - https://www.informio.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenne
HauMCHOBaHue
VYueOHbIe ayAUTOPUH IS C-215, Yyebnas CTOJI, CTYJI, JOCKA MEJIOBast
MIPOBEICHUS JICKIIMOHHBIX ayIUTOpUS
3aHATUN U TEKYILETO K-120, MammnHHbII cepBep, KOHIULMOHED
KOHTPOJIA 3an MBI
b-415, YueOnas CTOJI NIpenoAaBarenis, CToj, CTyJ, JOCKa
ayAuTOpHUs MEJI0Basi, MyJIbTUMEIUMHBIN ITPOEKTOP,
JKpaH, J0CKa MapKepHas
b-407, YuebOnas CTOJI TIPENOIaBaTelis, CTOJ, CTYJI, JOCKa
ayIUTOpUs MeJoBasi, MyJIbTUMEIUNHBINA TPOEKTOP,
9KpaH, JOCKa MapKepHas
Y4eOHble ayAUTOpHUH IS C-200, CTOJI, CTYJI, IOCKa MEJIOBasl,
MIPOBEJEHUS J1aOOPATOPHBIX KomnsrorepHslii MYJIbTUMEANMHBIA IPOEKTOP, IKPaH,
3aHATUN Kiacc xag. KOMITBIOTEP MEPCOHATBHBIN
"PMIulIM"
C-215, YueOnas CTOJI, CTYJI, JOCKa MeJIOoBast
AyIUTOPUS
K-120, MammHHbIMA cepBep, KOHAULMOHED
3an MBI
Y4eOHble ayAUTOPHUH IS C-215, YueOnas CTOJI, CTYJI, JOCKa MEJIOoBast
MIPOBEACHUS AyIUTOPUS
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MPOMEKYTOUHOMN
aTTeCTaluu

K-120, MammHHBII
3as MBI

cepBep, KOHIUITUOHED

b-415, Yuebnas
ayIUTOpUs

CTOJI ITPENoiaBaTelis, CTOJ, CTYJI, JOCKa
MEJIOBAsl, MYJIbTUMEIUMHBIN IPOEKTOD,
JKpaH, JOCKa MapKepHas

ITomemnienus s
CaMOCTOSATEIIbHON PabOThI

HTB-303,
KomnbrorepHblit
YUATAILHBINA 3aJ1

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
IMMChbMEHHBIN, BENIAJIKA OIS OJICKIbI,
KOMIIBIOTEPHAS CETh C BBIXOJIOM B
HNHTepHeT, KOMNBIOTEP MEPCOHATIBHBIM,
MIPUHTEP, KOHAULMOHED

C-200, CTOJI, CTYJI, JIOCKa MEJIOBasl,
KomrnbrorepHbli MYJIbTUMEAUNHBIN TPOEKTOP, IKPaH,
KJ1acc Kad. KOMIIBIOTEP NEPCOHATBHBIN
"PMAulIM"
ITomemenus s C-214, Kabuner CTOJI, CTYJI, KOMIIBIOTEP MEPCOHATBHBIM,
KOHCYJIbTUPOBAHMS COTPYAHUKOB MIPUHTED

[TomereHus st XpaHESHHSI
o0opymoBaHus U y4eOHOTO
WHBEHTAPs

C-114/1, MaccaxHas
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BreraucnurensHas MExXaHuKa

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3

KM-4

KM-5

KM-6

KM-7

KM-8

KM-9

KM-
10

UccnenoBanue odycnosinennoctu CJIAY. Onenka nmorpemnoctu pemenus CJIAY (Pemenue
3a/1a4)

Pemenue CJIAY meronom Xonerkoro (KontposbHaas padota)

Pemenune CJIAY meronom LU-pa3znoxenus 6e3 Beibopa Benymero anementa (KonrponsHas
pabora)

3amura nabopaTopHbix pabot. biiok "HccnenoBanue norpemuocteit pemenust CJIAY"
(JTaboparopnas pabota)

3amuTa madopaTopHbIx padboT. biiok "Pemenne CJIAY meromamMu MaTpHUHBIX Pa3IOKCHHMA"
(JTaboparopnas pabota)

[Tpumenenne MHK st anmpoxcumanuy TabnnvHoi 3aBucuMoct. CteneHHoi 6aszuc
(KontponpHnas pabota)

[Tpumenenne MHK niis anmpokcuManyuy TaOIMYHON 3aBUCUMOCTH. TpUTOHOMETPUYECKUI
6a3uc. CpaBHUTEIBHBINA aHAJIN3 PEIICHU B pa3iinuHbIX Oa3ucax (Pemenue 3aqa4)

3amuTa nabopatopHbsix padboT. biok "l[Ipubmkenue GyHKIM 1 MaTemMaTHueckas 00paboTka
nauHbx" (JJabopaTopHas pabora)

Pemenue npsiMoii 3a1a4u 0 MOJOKEHUSIX C TOMOIIBIO OCHOBHOM (DOPMYJIBI T€OMETPUU ABMKECHUS
Y METOJ1a OAHOPOAHBIX IpeoOpazoBanuii (Pemenue 3amay)

3amuTa nabopatopHsix padboT. biok "MarpuuHo-onepatopHbie METOABI B KHHEMATUKE TBEPIOTO
tena" (JlabopaTopHas pabota)

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeH.

Howmep
paszen
a

Uagek | KM | KM | KM | KM | KM | KM | KM | KM | KM | KM
¢ KM: -1 -2 -3 -4 -5 -6 -7 -8 -9 | -10
Henen 4 5 7 8 9 10 12 12 13 13

s KM:

Paznen
JUCIUIUINH
bl

BBenenue B
BBIYHUCIIUTEIbHYIO
JTUHEHHYI0 anredpy

11

Hccnenosanue
MOIPEIIHOCTEN
pEIICHUS] CUCTEM
JIMHEVHBIX
anreOpanvaecKux + +
YpaBHEHUH IIpU
HaJTUIUHU
MOIPEIIHOCTEN
MCXOJIHBIX JTAHHBIX

1.2

Pemenne CJIAY
METOIaMH
MaTPUYHBIX
Pa3IOKEHUN
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[Tpubmxenne
byHKIUH 1
MaTeMaTHYECKas
00paboTKa JaHHBIX

2.1

MeTo1 HauMEHBIINX
KBaJIPaToB

2.2

BBenenue B
WHTEPIOJISLINIO

MarpuuHo-
OIIEpaTOPHBIE METOIBI
B KMHEMAaTHKe
TBEPJOTO TEJIA

3.1

MarpuuHo-
OIlepaTOPHBIE METOIBI
B KMHEMaTHKe
TBEPAOIO Tena

Bec KM, %: | 8 10 | 10 8 9 9 14 | 12 | 10 | 10

7 cemecTp

Hepeqem, KOHTPOJIbHBIX MEpOHpI/lﬂTI/Iﬁ TEKYIIEIro KOHTPOJIA YCIIEBACMOCTH 110 TUCHMILVIMHE:

KM-1

KM-2

KM-3
KM-4
KM-5
KM-6

KM-7
KM-8

Pemenne npsiMmoit 3a1auu o mosoxkeHusx B napamerpax [lenaBura-Xapren6epra (KontposnabHas
pabora)

3amuTa nabopatopHsix padboT. biok "KunemaTrka MaHUITYISIIIHOHHBIX POOOTOB"
(JTaboparopuas padoTta)

LU-pa3noxkeHue ¢ yacTUYHBIM BBIOOpOM Beayiero sinementa (KontponbHas padoTa)

3ammra maboparopHbix padot. biaok "Mertoasr LU- u QR-pasnoxenuit” (JlJaboparopnas padora)
Pemenue o6patHoit 3a/1aun 0 CKOPOCTAX U30BITOUHOTO MaHuMysATopa (Pemenue 3anayu)
3amura nabopatopHbix padot. biiok "Pemenue CJIAY obmero Buga. Pemenne oopatHoi
3aJa4u O CKOpPOCTAX U30bITouHOr0 Manumnyistopa" (Jlabopatopnas pabora)

UucnenHoe pernieHre HeMMHEHHBIX ypaBHeHnt (KoHTponbHas paboTa)

3amura 1abopatopHbIX padoT. biok "UnciaeHHoe peleHre HeTMHEHHbIX ypaBHEHUI"
(JTabopatopHast pabota)

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeH.

Hnanekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep D — KM: 1 2 3 4 5 6 7 8
paznena Henens 4 6 7 8 11 12 14 15
KM:
MaremaTnueckue MOAeIN
1 KWHEMATUKHA MaHHITYJISITHOHHBIX
poOoTOB
Kunematrnka MaHHITYJISIITHOHHBIX
11 po6OTOB B apameTpax + +
JlenaButa-XaptenOepra
19 Kunemarrnka MaHUITYJISIIOHHBIX +
] poOOTOB: 3aJ1a4M O CKOPOCTSX
OCHOBHBIE MaTpHUHBIE
2 paznoxenus: LU-pa3noxenune ¢

YaCTUYHBIM BBI60pOM BCAYUICTO
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aneMeHnTa u QR-paznoxenue

2.1

Meron LU-paznoxenus ¢
YaCTUYHBIM BEIOOPOM BEAYIIIETO
SJIEMEHTA

2.2

QR-paznoxxenue

Pemenus CJIAY o6imiero Buja.
Pemenue obpatHoi 3amaumn
KHHEMATHKHA U30BITOYHOTO
MaHHUITYJISITOpA

3.1

Pemenus CJIAY oOwero suaga

3.2

UucneHHoe pemeHne o0paTHon
3a/1a4U O CKOPOCTSX
M30BITOYHOTO MAHUITYJISITOPA

YHucneHHbie METOBI PEIICHUS
HEJIMHEHHBIX YPAaBHEHUHN U
CHUCTEM HEJIMHENHBIX YPABHEHUN

4.1

UucseHHbIe METO/IbI PEIICHUS
HEJIMHEHUHBIX YPABHEHUHN U
CHCTEM HEJIMHEHHBIX YpaBHEHUN

4.2

UucnenHoe penieHue ooOpaTHoi
331241 ¥ MOJIOKESHUSIX

Bec KM, %:

15

10

15

10

15

10

10

15
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

BreraucnurensHas MExXaHuKa

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEpPONPUSITHI TEKYIEr0 KOHTPOJSI yCHEeBAeMOCTH MO KYpPCOBOW
padore:

KM-1 Cobmtonenue rpaduka BbIoIHEHUS pa3zaena 1
KM-2 Bemonnenue pasnena 1

KM-3 Odopmraenue pa3nena |

KM-4 Beimonnenue pa3aena 2

KM-5 Odopmiienue paznena 2

KM-6 Beimonnenue pasaena 3

KM-7  Odopmienue pazaena 3

KM-8 Beimonnenue pasaena 4

KM-9 Odopmienne pa3aena 4

Bujx npome:xyTouHoii arrecranmu — 3amura KP.

Howmep Paznen Wanek | KM | KM | KM | KM | KM | KM | KM | KM | KM
KypCOBOTO ¢ KM: -1 -2 -3 -4 -5 -6 -7 -8 -9
pasiel npoekTa/kypcoBo | Hemen 4 6 6 8 8 13 | 13 | 15 | 15
a 11 paboThI 1 KM:
Ornucannie KHHEMaTUKHI
1 MaHMITYJSATOPA B + + +
napamerpax JleHaBura-
XapreHbepra
Pemenne npsiMoit 3a1auu o
2 MOJIOKEHUAX. AHANIN3 + +
paboueii obactu
YpaBHEHUS! KHHEMAaTHKU
MaHHMITYJISITOPA B
3 CKOPOCTSIX. + +
MonaenupoBanne
TPAaEeKTOPHOTO JBM>KEHUS
Pemenue obpatHoit 3amaumn
0 MOJIOKEHUSX
4 MaHHUITYJISATOpPA. + +
MopaenupoBanue
TPAaEeKTOPHOTO JBMKECHUS
Bec KM, %: | 8 20 12 8 8 14 | 12 8 10
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