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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-4 CriocoGeH uCIoJIb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH U
MPOrPaMMHBIE CPEJICTBA MIPH MOACITUPOBAHUN TEXHOJIOTHYECKUX MPOIIECCOB
Wn-1 Vcnonp3yeT nMeroluecs: mporpaMMHbie TaKeThl U, IPU HE0OXOJUMOCTH,
pa3pabaTheiBacT HOBOE IMIPOrPAMMHOE OOeCTIeueHUE, HEOOX0AUMOE JIJIsl 00pabOTKH
uH(pOpMaIIMU U YIPABIECHUS B MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEMAX, a TaKkKe JIJIs
WX MMPOCKTHPOBAHUS

2. OIIK-11 CnocobeHn opranu30BbIBaTh Pa3padOTKy U MPUMEHEHUE allTOPUTMOB U COBPEMEHHBIX
M (PPOBBIX MPOTPAMMHBIX METOJIOB PACUETOB U MIPOCKTUPOBAHUS OTJIEIBHBIX YCTPOUCTB U
MOJICUCTEM MEXATPOHHBIX M POOOTOTEXHUYECKUX CUCTEM C HUCIIOJIb30BAHUEM CTaHAaPTHBIX
WCIIOJTHUTEIIbHBIX M YIPABJISIONIUX YCTPOUCTB, CPEICTB AaBTOMATUKH, H3MEPUTEIHLHON U
BBIUMCIUTENFHON TEXHUKU B COOTBETCTBHH C TEXHUYECKUM 3aJ]aHHEeM, pa3padaThiBaTh HU(POBHIE
AJITOPUTMBI U IPOTPAMMBI YIIpaBIEHUS POOOTOTEXHUYECKUX CUCTEM

NJI-1 Opranu3oBsiBaeT pa3pabOTKy MaTeMaTHUECKOTro 00ecreueHus MPoLeayp aHaau3a u

CHHTE3a MPOEKTHHIX PEUICHUN MEXaTPOHHBIX U POOOTOTEXHUYECKHUX YCTPONCTB

3. OIIK-13 CriocoOeH UCI0JIb30BaTh OCHOBHBIE MOJIOKEHHUS, 3aKOHBI K METOJIbI €CTECTBEHHBIX
HAyK ¥ MaTeMaTHKU pH (GOPMHUPOBAHUH MOJICIICH M METO/I0B UCCIICIOBAHMS MEXATPOHHBIX U
POOOTOTEXHHUECKHX CHUCTEM
NJ1-3 Pa3zpabaTeiBaeT MaTeMaTHUYECKHE MOJIETT MEXATPOHHBIX U pOOOTOTEXHUUECKUX
CUCTEM, UX MOJCUCTEM, BKIFOUYasl HCTIOTHUTETbHbIC, THPOPMAITMOHHO-CEHCOPHBIE
YIPABJISIIONINE MOITYJIH, C IPUMEHEHHEM METOI0B (hOPMAIBbHON JIOTUKH, METOJIOB KOHEYHBIX
aBTOMATOB, ceTeil [leTpu, MeToA0B HCKYCCTBEHHOTO MHTEJUIEKTa, HEUETKOU JIOTHUKH,
T€HETUYECKUX ATOPUTMOB, UCKYCCTBEHHBIX HEUPOHHBIX M HEUPO-HEUETKUX CETEH

M BKJIIFOYACT:

MJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®Dopma peanuzaruu: [Tucemennas pabora
1. Junamuka maratomiero arnmapata (KontponsHas pabora)
2. UccnenoBanne KoMpopTadenpHOro ABMKEHUS JBYHOTOr0 1Iararoliero anmapara
(KontponwHas pabota)
3. [IpuHIMIT HAUMEHBIIIETO IPUHYKICHUS B JUHaMuKe Manumynstopa (KontponbHas pabota)

®Popma peannszanmu: [IpoBepka 3ananus
1. MoaenupoBaHue ABMKEHHS [IIECTUHOTOTO Iararomiero annapata (PacueTHo-rpaduueckas
pabora)

BPC nucouIInHBI

1 cemectp

Paznen qucuumimHb Beca KOHTpOIBHBIX MeponpusITHii, %o




Nunekc
KM:

KM-1

KM-2

KM-3

KM-4

Cpok KM:

12

15

MareMmaTudeckue MOZCIIN HIararomux arrapaToB

MaremaTudeckue MOZCIIN HIararomux arrapaToB

HccnenoBanue ABMKEHHSI JBYHOTMX LIararoIinx
anmnaparoB

HccnenoBanue ABMKEHHSI JBYHOTMX LIararoIinx
anmnaparoB

MartemaTrudeckue MOACIIN MaHUITYIAIUOHHBIX p060TOB

MaremaTudeckue MOACIIN MaHUITYJIAIUOHHBIX p060TOB

Bec KM:

25

20

25

30

$O61mast yacte/J{j1st IPOMEKYTOUHOMN arTecTanund




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-4 Un-lonk-4 Ucnonb3yet | YMeTh: MopenupoBanue JBUKEHHUS MIECTUHOTOIO MIAraroIIero anmnapara
UMEIOIINECs] TPOrpaMMHbBIC | MOAETUPOBATH ABM)KEHUE (PacuetHo-rpaduueckas pabota)
MAKETHI u, IpY | KOHKPETHBIX [Iararomx
HEO0OXOIUMOCTH, anmnapaToB U
pa3pabaTbIBaeT HOBOE | MAHUITYJISIIIMOHHBIX
nporpaMMHoe obecriedeHue, | poOOTOB, UCTIOIB3YS
HEo0XoIumMoe JUIS | COBPEMEHHBIE TPOTPaMMHBIE
00paboTKM HMH(pOpPMALMU | | TTAKETHI
yIIpaBJICHUS] B MEXaTPOHHBIX
U POOOTOTEXHUYECKUX
cUCcTeMax, a TaKkKe IS HX
IPOEKTHPOBAHUS
OIlK-11 N-1lonk-11 3HaTh: NccnenoBanme koMm(popTadenbHOTO JBUKCHHSI IBYHOT'OTO IIAraroIero
OpraHu3oBbIBaeT OCHOBHBIE MeTO/IbI aHanu3a | anmnapata (KoHTponpHas pabora)
pa3paboTKy Y CHHTE3a MOX0J/I0K
MaTeMaTHYECKOTO [Iararolux anmnapaToB
obecrnieyeHus npouenyp | YMers:
aHanm3a u CHHTE32a | IPOBOJIUTH aHAJINU3 U CUHTE3
MIPOEKTHBIX pEIIeHMIA | TOXO/IOK MIAraroIiX
MEXaTPOHHBIX U | anmnapaTtoB, MPOBOIUTH
POOOTOTEXHUYIECKHX AHATTUTHYECKOE M YUCIICHHOE
YCTPOMCTB HCCIIeIOBaHHE
MIEPUOTNIECKHX TTOXOJIOK
OIIK-13 NJ-3omk-13 Pa3pabareiBaer | 3HaTh: Jlunamuka maratomiero annapata (KonrponbHas pabora)
MaTeMaTHYECKUE  MOJEIH | OCHOBHBIE METOBI [TpuHIIMT HAMMEHBIIETO MPUHYKACHUS B TMHAMHIKE MaHUITYJIATOPA




MEXaTPOHHBIX u
POOOTOTEXHUYECKUX
CUCTEM, HX TMOJICUCTEM,
BKJIFOYasi HCIIOJIHUTEIIBHBIC,
UH(POPMALIMOHHO-
CEHCOpPHBIE U YIPaBJISAIONIUE
MOAYJIH, C NPUMEHEHHEM
METOJI0B dbopmanbHON
JIOTHKH, METOJIOB KOHEYHBIX
apToMaroB, cerenl IleTpwm,
METOJIOB  MCKYCCTBEHHOT'O
WHTEJIJICKTA, HEYETKOU
JIOTHKHU, TCHEeTHYCCKHUX
aJITOPUTMOB,
HMCKYCCTBEHHBIX HEUPOHHBIX
Y HEUpO-HEUETKUX CeTei

TEOPETUYECKON MEXAHUKHU,
HCIIOb3YEMBIE NIPU
HCCIICIOBAHUY JBUKCHUS
MaHUMYJISIUOHHBIX pOOOTOB
OCHOBHBIE METO/IbI
TEOPETHYECKOU MEXAaHUKH,
HCMOJIb3YEMBIE TTPU
WCCIEA0BAaHUU JABUKECHUS
[Iararolmx anmnapaTon
YMers:

pa3pabarsiBaTh
MaTeMaTUYeCKUe MOJIEIN
MAaHUITYJISIHAOHHBIX
POOOTOB, UCTIONB3YSI METOIBI
TEOPETUYECKON MEXaHUKHU
pa3pabaThiBaTh
MaTeMaTUYECKUE MO
HIararonIvX anmapaTos,
HCMOJIb3YS] METOJIbI
TEOPETUYECKON MEXaHUKHU

(KontpomnbsHas pabora)
MopnenupoBaHue JBHKCHUS [IECTHHOTOTrO [IAraIOIIero anmnapara
(Pacuerno-rpapuueckas padora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. lunaMuka marawiuero annapara

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoIBLHOrO MeponpusTus: KourponpHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpounenypa mpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: KoHTposibHas paboTa IpoBOAUTCSA B
NUCbMEHHOU (popme B Uachl MpakTUYecKuX 3aHsATUN. CTyIeHTY BbIAA€TCS UHIUBUAYaIbHAS 33/1a4a.
Bpewms Bbmmonnenus - 90 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
COCTaBI/ITB ypaBHeHI/Iﬂ OBUXKCHUA IIAraromecro aHHapaTa.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE METO/IbI 1.3anumure ypaBHenus Jlarpanxa Il pona mst
TEOPETUUECKON MEXaHUKH, paccMaTpuBaeMOi CHUCTEMBI.
UCIOJIb3YEMbIE TPU HCCIIEA0BaHUU 2.B uéM 0COOEHHOCTb COCTaBJICHUS YpaBHEHUN
JBUKEHHUS IIATAIOIINX alapaToB Jlarpanska B U30BITOYHBIX KOOpAUHATAX?

3.Uto TaKoe MoJIHOCTHhIO KoM(opTadeapHas moxoaKa’?
YMmeTs: pa3pabaThIBaTh 1.CocTaBuTh ypaBHEHUS JBHKEHUS JBYHOTOTO
MaTeMaTU4eCKue MOJIENH HIararollero anmnapara B IByXOIOpHOi da3ze.
[ararolux arraparoB, HCIOJIb3Yys 0606meénnsle KoopauHaths: Xs Co , VEC, , 0.
METO/Ibl TEOPETUUECKON MEXaHUKHU OnpeenuTe yIpaBIIoLIe MOMEHTsL M ipn

MOJTHOCTBIO KOM(OPTAOETHHOM JIBHKEHUU KOPITyCa.
Horu anmapat cuuTath HEBECOMBIMH.

2.COCTaBUTh ypaBHEHHMS JIBHKEHHUS JBYHOTOTO
IIATaroIIEro annapaTa B OJHOONOPHOMH (ase.
O606IIEHHbIE KOOPAUHATHL: P11, , @32, ,0. Horu
anmnapar CYNTaTh HEBECOMBIMH.




®

Onucanne MKAJbI OIICHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6binoneHus 3unanus: 11ocTaBneHHas B KOHTPOIBHON paboTe 3aqaua
MOJTHOCTBIO perieHa. [ToydeHbl OTBETHI Ha BCE MOCTABICHHBIE BOMPOCHI. JlomycKkaroTcst
HEMPHUHIIUITAATHHBIC HETOYHOCTH B OTBETAX.

Oyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu evinoanenus shanus: IlocraBacHHas B KOHTPOJIbHOM padoTe 3a1a4a
MOJIHOCTHIO penieHa. [TorydeHbl OTBETHI Ha MOYTH BCE MTOCTABIICHHBIC BONPOCHL. JlOITycKaroTCs
HEMPUHIIUITHAATIHHBIE HETOYHOCTH B OTBETaX.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuku blnonnenus snanus: IlocraBieHHas B KOHTPOJIbHOI padoTe 3agaua
MOJTHOCTBIO perieHa. [TomydyeHb! OTBETHI He Ha Bce OCTaBJIEHHbIE BOIIPOCHL. B oTBeTax umerorcs
HETOYHOCTH.

KM-2. UccaenoBanue koM(popTade1bHOr0 IBHKEHUS IBYHOTOT0 IATAIONIET0
anmapara

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeleHHs] KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa MpoBOIUTCS B
NUCbMEHHOU (popme B yachl MpakTUyYecKuX 3aHATHI. CTYJeHTY BblIaeTCsl MHAUBUAYaIbHAS 3a/1a4a.
Bpewms BemonHenus - 90 MUHYT.

Kpartkoe cogep:xanue 3aiaHus:
Onpenenuth KonebaHUs KOpITyca JABYHOIOTO IIAraoero anmnapara npu kompopTradenbHOMl

noxojke. Touka koMm(popTabeabHOCTH - IIEHTP Macc Kopmyca. Horu cuntaroTcsi HEBECOMBIMH.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

| 3HaTh: OCHOBHBIC METOMIBI AHAITH3A | 1.YTo Takoe komdoprabenpHoe nBukeHne? Uro Takoe




A CHHTE3a IIOXOOOK IMararoIInx Touka KoMpopTabenbHOCTH?

armnapaToB 2.Kakoli TiIT TOXOJIKM Ha3bIBAETCsl CIIOPTUBHOM X000
C MPaBUIILHBIM LIArom?

3.Kaxkoif TUTI TOXOJIKH HA3BIBACTCS X000 ?

4.Yr1o Takoe nepuoandeckas noxojka? Kakos aaropurm
MOMCKA MEPUOANYECKOTO PelIeHUs] YpaBHEHU N
KoJiebaHu# Kopmyca rmpu koMpopTradbenbHOU moxoake?
5.3anumuTe ypaBHEHHE YIIIOBBIX JBMKEHHUH KOpITyca B
OJITHOOIIOPHOI1 Pa3ze.

6.3anuinTe ypaBHEHUE YIJIOBBIX IBUKEHUH KOpITyca B
JBYXOIOpHOH (haze.

YMeTb: IpOBOIUTH AaHAIA3 U 1.ITocTpoiiTe nepuoauvecKkoe peleHue ypaBHEHUS
CHHTE3  TOXOJOK  IIararomux YIJIOBOTO JIBMDKEHUS KOPITyCa MPH MPABHILHOM IIare
arraparos, IIPOBOJIUTH (coptuBHas xoap0a). Hauaneaoe ycnosue: 0(0) =
AHAJIMTHYECKOE U YHCIECHHOE — X ek =2 g - ycKoperue cBoGOJIHOTO
HCCIIEJOBAHME MEPUONYECKUX 100 P

[IOXOIOK najeHus, L - mvHa mara, T - Bpems miara, p - paanyc

WHEPLHH KOpITyca.

2.ITocTpoiiTe MEPUOMUECKOE PEIIICHUE YPABHEHHSI

YIJI0BOIO ABMXKEHHUS KOpIyca npu xoas0e. HauanbHoe
k LT

ycnosue: 0(0) = — 1o TAe k= gT’ g - YCKOpeHue

CBOOOHOTO TaaeHus, L - anuHa mara, T - Bpemst

1iara, p - paauyc HHEPIMU KOpIyca.

Onucanne MKAJbI OIlCHUBAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuku 6blnonenus 3nanus: 1locTaBneHHas B KOHTPOJIBHON paboTe 3a1ada
MOJIHOCTHIO perieHa. [omydeHsl OTBETHI Ha BCE MOCTABJICHHBIE BOMIPOCHL. JlomyckatoTcs
HENPUHIIUITAATHHBIC HETOYHOCTH B OTBETaX.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu evinoineHus sHanus: IlocraBneHHas B KOHTPOJIbHOM paboTe 3a1a4a
MOJIHOCTBIO penieHa. [TorydeHbl OTBETHI Ha MOYTH BCE MTOCTABIICHHBIC BOMPOCHL. J[omycKaroTcs
HEMPUHIIUITAATIHHBIE HETOYHOCTH B OTBETaX.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 8binonnenus snanus: IlocraBineHHas B KOHTPOJIbHOI padoTe 3agada
pemeHa. IToaydeHbl OTBETHI He Ha BCe TIOCTaBJIEHHBIE BOIIPOCH!. J[oMmycKatoTCsl HEMPUHIUITHATIbHbIE
HETOYHOCTH B OTBETAX.

KM-3. [IpyHIun HAauMEHbIIEr0 NPUHYKACHUS B AHHAMMKE MAHUITYJISITOPA

®opmbl peanusanun: [Tucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeleHHsi KOHTPOJbHOro MeponpusaTusi: KoHtponbHas paboTa mpoBOIUTCS B
NUCbMEHHOU (popme B yachl MpakTUYecKuX 3aHATHI. CTyJeHTY BblIaeTCsl MHANBUAYaIbHAS 3a/1a4a.
Bpewms Bemonnenus - 90 MUHYT.

KpaTKOE CoA€CpKaHME 3alaHUA:




CocTaBUTh YpaBHCHUA JTUHAMUKHA MAHUTTYJISATOPA, UCIIOJIB3Yd IIPUHIUIT HAUMCHBIICTO

npuHyxaeHus ['aycca.

KOHTpOJILHLIe BOHPOCLI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIE METO/IbI 1.ChopmynupyiiTe IPUHIIUTT HAUMEHBIIIETO
TEOPETUUECKON MEXaHUKH, MIPUHYXKICHUS.

HCIIOJIb3YEMBIE TPU HUCCIICTOBAHUU 2.Ut0 Takoe 0CBOOOXKIEHHOE U ICHCTBUTEIHLHOE
JIBUKCHUS MaHUMYJISIIUOHHBIX JBUKECHUS?

poboTOB

YMmeTs: pa3pabaThIBaTh 1.CocTaBuTh ypaBHEHUS ABM)KEHUS MaHUITYJISTOPA B
MaTEeMaTH4YCCKHUE MOJCIIN 00600MERHBIX KOOpAMHATAX V5 By , @.
MaHUIYJISIUOHHBIX poOOTOB,

HCIIOJIB3YS METObI TGOpGTH'—IGCKOﬁ
MCEXaHUKH

y A D

F

B

2.CocTaBHUTh ypaBHEHUS JABIKEHHSI MAHUITYIISITOPA B
0000IIEHHBIX KOOpJMHATAX @, d.

P

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 90

Onucanue XapakmepucmuKu 6blNOJIHEeHUSl 3HAHUA. IlocraBnenHas B KOHTpOHLHOﬁ pa60Te 3agada

IOJIHOCTBIO pCHICHA. HOJ'Iy‘-ICHBI OTBCTHBI HAa BCC ITOCTABJICHHBIC BOITPOCHI. I[OHYCKB.IOTCSI
HCIIPUHIONUIINAJIBHBIC HCTOUHOCTU B OTBETAX.

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10

Onucanue XapakmepucmuKu 6blINOJIHEHUS 3HARUA. IlocraBnenHas B KOHTpOJ’IBHOﬁ pa60Te 3azada

peuicHa. HOqueHBI OTBCTHI Ha ITOYTHU BCC MMOCTABJICHHBIC BOIIPOCHI. HOHyCKaIOTCSI
HCTIPUHIUIINAJIbHBIC HCTOYHOCTU B OTBETAX.




Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuku ebinoneHus 3uanus: IloctTaBneHHas B KOHTPOJIbHON paboTe 3a1a4a B
1esioM pemieHa. [1oaydeHbl OTBEThI He Ha BCE MOCTaBICHHBIE BONPOCHI. [l0IyCcKarTCs HETOYHOCTH

B OTBCTAax.

KM-4. MO)Ie.]'[I/IpOBaHI/Ie ABUKCHUS IIECTUHOIOI0 lIararmero amnmapara

®opmbl peaauzanuu: [IpoBepka 3amanus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa mnpoBedeHUs] KOHTPOJIbHOTO MepomnpusTusa: PacdyerHo-rpaduueckas pabora.
BeimmonHsieTcss kak MHOUBUAyaldbHOE JOMalllHee 3aJaHue. l3noxeHwe pe3yabTaToB paboThI
conepxkut npumepHo 10 crpanui Tekcta W rpaduueckuil mMarepuall, MOJYYCHHBIH C TOMOIIBIO
COBPEMEHHOT0 MMaKeTa KOMITbIOTEPHONU MaTEMAaTHKH.

KpaTKOC Cod€cpiKaHME 3aJaHUA:

HccnenoBaTh ABMKEHUE IIECTHHOTOTO IIIATAOIIETO aIiapara 1Mo HaKJIOHHOW TJIOCKOCTH.
Kopmyc ammapaTa coBepiiaet moaHoCThI0 KoMpopTadenbHoe ABrkeHrne. Horu cuurtarorcs
HeBecombIMU. [loxoaka - “Tpémkamu”: Horu 1,4,5 - onopHsbie, HOTH 2,3,6 - IEPEHOCATCS; HOTH
1,4,5 - nepenocsirtes, Horu 2,3,6 - ONOpHBIE.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh: OCHOBHBIE METO/bI
TEOPETUYECKOMN MEXaHHUKH,
HCIIOJIb3YyEMBIE TIPU HUCCIIEIOBAHUU
JABYDKCHU HIararonux anrapaTroB

1.Yto Takoe cTaTMUeCKUe U TUHAMUYECKUE
SHEPro3aTpathl Ha XOAK0Y?

YMeTh: MOAEIMpPOBaTh ABUKECHUE
KOHKPETHBIX HIararoumx
anmnapaTtoB W MaHUMYJISLMOHHBIX
poOOTOB, UCIOJIB3Ysl COBPEMEHHBIE
pOTrpaMMHBIE TTAKEThI

1.Pa3zpaboTtaTs nporpaMmy B MaTeMaTHUECKOM MaKeTe
IUTSL YACIIEHHOTO MOJIENMpoBaHus IBrkeHus [1IA.
2.0mpenenuTh IBUKEHUS 3BEHBEB ONIOPHOI HOTHU U
VIIPABJISFOIIE MOMEHTBI, UCTIONB3Ys PE3YIIbTaThI
YHUCJICHHOTO pEIleHHs YpaBHEHUM TUHAMUKN U
KHHEMaTHKH.

3.0npenenuTb SHEPro3aTpaTsl Ha X00Y, UCHOIb3YS
Pe3yabTATHl YUCICHHOTO PEIICHUS YpaBHEHUH THHAMUKA
Y KHHEMaTHKU.

YMers: pa3pabaTbiBaTh
MaTeMaTHUYECKUE MOJIENHN
HIararouMx anmnapaToB, UCHOJb3YS
METO/Ibl TEOPETUUECKON MEXAHUKHU

1.CocTaBuTh ypaBHEHUSI TUHAMUKH JIBUKECHHUS,
WCIOJIB3YS OOIINE TEOPEMbI TUHAMUKHU.

2.CocTaBUTh ypaBHEHUSI KHHEMAaTUKH ONIOPHOW HOTH,
HaWTH BBIPQXKEHHUS JUIsl YIPABISIONIMX MOMEHTOB.
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l N

OA=L
AB=2L
hi=15L
BB=0.7L

77777777

Onucanne MKAJbI OIICHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmukuy 6blN0OIHeHUs 3HaAHUA: JIeMOHCTPUPYETCS CTETIEHb TEOPETHIECKUX
3HAHUN U YMEHUS IPUMEHATh UX Ha MPaKTHKE. 3aJaHKie BBIIOTHEHO MOMHOCThI0. Odopmiienne
pacdeTHO-rpaGUISCKIK MaTePHUAIOB BEITIOJTHEHO HA BHICOKOM YPOBHE.

Oyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmukuy 6bINOJIHEHUs. 3HaAHUs: JIEMOHCTPUPYETCS CTETIEHb TEOPETUICCKUX
3HAHWW U YMEHUS MIPUMEHSTh WX Ha MIPAKTHKE. 3aJaHUEe BBITIOTHEHO MOJHOCTHI0. Odopmitenne
pacueTHO-TpapUUECKUK MATEPUAIOB YIOBIETBOPUTEIBHOE.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuku 6bINOIHEHUs 3HAHUA: JJeMOHCTPUPYETCs CTETIEHb TEOPETUIECKUX
3HaHUI U yMEHUs IPUMEHATh X Ha MPAKTUKE. 3a1aHue BBIIIOJIHEHO B OOJIBILION CTENEeHH, HO He
noJHOCThI0. OopmileHne pacueTHO-TpapUIECKUX MaTEPHUAJIOB YI0BIETBOPUTEIBLHOE.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. 3HepreTUyeckue 3aTpaTbl Npu Xxo4bbe Wwaratowero annapara.

2. Mnatdopma CTioapTa — NapannenbHbli MEXaHM3M C LIECTbIO cTeneHAMM cBoboabl. MpAamana n obpaTtHasn
33341 KUHEMATUKM NapaanesibHOro MaHUNynATopa

3. 3apauva. CocTaBuTb ypaBHEHMA ABUMKEHMA ABYHOTOrO LAratoLLero annaparta B 4ByXonopHoi dase.
06061WEHHbIe KoopauHaThi: x& Ce ,yECe , 0. Onpeaenute ynpasaaioLe MoMeHTsI M} npu
NOSIHOCTbIO KoMpOopTabenbHOM ABUNKEHMM KOpMyca. Horn annapaT cuMTaTb HEBECOMbIMM.

IIpoueaypa nposenenust

DK3aMeH MPOBOJUTCS MO OuseraMm B ycTHOUM (opme. Bpems Ha moaroroBky orBeta coctasiser 90
MUHYT. [Ipn HE0OXOAMMOCTH 3K3aMEHAaTOp MOXKET 3aJaTh CTYAEHTY YTOUHSIOLIUE BOIMPOCHI IO
6I/IJ'ICTy N JOMOJHUTCIIbHBIC BOIIPOCHI U3 3K3aM€HaHHOHHOﬁ MMporpaMMmal.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YIbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuust/Uuaukarop: Un-lonk-4 Ucnons3yer nmeromuecs nporpaMMHbIE TAKETHI U, TTPH
HEO0OXOIMMOCTH, pa3padaThiBa€T HOBOE MIPOrpaMMHOE o0ecriedeHrue, Heo0X0AUMoe st 00paboTKH
uH(pOPMaIIMU U YIIPABICHUS B MEXaTPOHHBIX U POOOTOTEXHUYECKHX CUCTEMAX, a TAaKXKe IS UX
MMPOCKTUPOBAHUA

Bomnpocel, 3axanus
1. MopenupoBanue ABMKEHUS IIATalOIINX armapaToB B makere Mathematica: BeiBOJT
yYpaBHEHUU JBUKCHUS U UX YUCIIEHHOE PEIICHUE
2.MopaenupoBaHue IBMKCHHSI IIAralolIyuX anmaparoB B makere Mathematica: pemienue
KPaeBBIX 337124 MEPHOJNUECKUX TTOXOI0K

MaTtepuajbl Aj151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.ITpuBenéuHbIil HUXE pparMeHT mporpaMMsel Ha si3bike Wolfram Mathematica ucnonb3yetcst
TUTS:

13



T=
1/2 (ml(1+ Sin[el[t]]1"2) L~2¢1'[t]"2+
I2 27 [t]1"2);
q={ol[t], e2[t]};
dq = {@l'[t], 02'[t]};
p=D[T, {dq}]

{LZ m1 (1+sine1[t]]?) o1’ [t], 12 mz’[t]}

LeftHandPart = D[p, t] -D[T, {q}]

[L*mlcos[pl(t]] Sin[ol(t]] o1 [t]%~
Lml (1-sin[o1(t]]?) 017 [t], T202" [t]]

OtBeThI:
a. BeiBosia ypaBHeHu Anmens
b. BeiBona ypaBuenwmii Jlarpanxa
c. CocraBneHusi ypaBHEHUSI KHHETHUYECKOTO MOMEHTA
d. BeiBosia ypaBHEeHU paBHOBECHS

BepHsiii otBeT: b.

2 IlpuBenéunplii HMXKeE (pparMeHT nporpaMMel Ha si3bike Wolfram Mathematica ucmonb3yercst

TS

DSolve[{x'"[t] +x[t] =@, x[O] = Pi, x[2] =0}, X, t]

{{x— Function[{t}, mCos[t] - mCot[2] Sin[t]1]}}
OtBeTsl:
a. Pemenus 3anaun Ko u1st ypaBHeHUsl KojeOaHui
b. YucneHHoro peuieHus ypaBHeHUs KOJieOaHus
c. Pemenus xpaeBoii 3a1auu sl ypaBHEHUsI KoJieOaHUH
d. YucnenHoro perienus 3aaauu Komm ans ypaBHeHuUs KojaeOaHMi
BepHslii oTBeT: C.

2. Komnerenunsi/Maaukarop: UJI-1onk-11 Oprann3oBsiBaeT pa3zpaboTKy MaTeMaTHUECKOrO
oOecrnieueHus MpoLeayp aHallu3a U CUHTE3a MPOEKTHBIX PEIIeHUIH MEXaTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOUCTB

Bomnpocsl, 3axanus
1.PutmMuka 1 KMHEMaTHKa JBYHOTOM X0ab0bI. J[narpamma Bunbcona
2. «JlenpTa-mapameTps» nIByxonopHoi ¢asbl. KBagpat «Tay-1o»
3. Komdoprabenbnoe npmxkenue. aspl ¥ TUTIBI IBUKEHUS
4. PerynsipHble, CHAMMETPUYHBIE, ITOBTOPSIOIINUECS MTOXOIKH
5.Aaroput™m uccrienoBanus kompopTabeabHON MOXOAKH. Y paBHeHHs IBIKeHUS. [Touck
MEPUOJUYECKOTO PEIICHUS
6.Pemenue kpaeBoii 3a1auu, obecrneunBarolee nepruoInYecKoe MomaroBoe ABMKEHNE
arnmapara

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.BbiGepuTe nponyuieHHoe CJI0BO.
[TepeaBurkeHHe MIararoIero anmapara, Ipiu KOTOpOM OJfHa U3 TOYEK armrapara JIBUKeTCs
PaBHOMEPHO U MPSIMOJIMHENHO, HA3BIBAETCA ..... IBUYKEHUEM.
OtBeThI:
1) nepuoaMYECKUM
2) ycnoBHO KoMmpopTabensHbIM
3) xomdopTrabenbHbIM
4)  yCIOBHO NMEPUOAMYECKAM
Bepnsiii otBeT: 3) koMpopTadenbHbIM
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2.BbiOepuTe npomnylieHHOe CJI0BO, COOTBETCTBYIOIIEE MPHBEIEHHOMY ONpe/ieIeHUIO.
.....— 9TO JABM)KEHHE LIArarollero anmnapara, Ipu KOTOpoOM €ro KOpIyc COBepIIaeT
NOCTYNATEIbHOE JBUKEHHUE C IOCTOSSTHHOW CKOPOCTBIO.
OTtBeTsI:
1) noaHOCTHIO KOM(pOPTAOETBHOE ABHKCHUE
2) xompoprabeabHOE IBUKCHHE
3) npaBUIIBHBIH mIAr
4) Oer
Bepuslii otBeT: 1) moaHOCThIO KOM(pOpTabenbHOE TBUKEHUE
3.BbiOepuTe BepHbIii BApDUAHT OTBETA.
Kak Ha3pIBaeTcs MOX0/IKa LIArarollero amnmnapara, pu KOTOpoi IpOUCXOAUT YEPEIOBAHNE
OJITHOOTIOPHBIX M IBYXOIOPHBIX (a3?
OTtBeThI:
1) npaBuIBHBI HIAr
2) komdopradenbHOe IBUKCHUE
3) Oer
4) xonpba
Bepnsiii otBeT: 4) x01602
4.Bpi0epuTe BepHbIii BADHAHT OTBETA.
Kak Ha3pIBaeTCs MOXO0/KA [IArarollero anmapara, p1 KOTOpoil MPOUCXOAUT Yepel0OBaHNe
0€30MOPHBIX, OJIHOOIIOPHBIX U ABYONOPHBIX (a3?
OTtBeTsI:
1) komdoprabenbHOe IBUKECHUE
2) CKakaHHe
3) oer
4) xozanba
BepHblii oTBeT: 2) ckakaHue
5.Bbi0epuTe BepHbIii BApDHMAHT OTBETA.
Kak Ha3pIBaeTcs MOX0/IKa MIararolero anmnapara, npu KOTopoi IpouCXOAUT YepeOoBaHNE
0€30IOPHBIX U OJJHOONOPHBIX (a3?
OTBeThI:
1) OGer
2) CKakaHWe
3) mpaBHIbHBIN mIar
4) xonpba
Bepuslii otBet: 1) 6er

3. Komnerenuusi/Muaukarop: M/1-3omk-13 Pa3pabaTeiBacT MaTeMaTHIECKHE MOICITH
MEXAaTPOHHBIX U POOOTOTEXHUYECKHX CUCTEM, UX MOJACUCTEM, BKIIIOYasi HCTIOTHUTEIbHBIE,
MH()OPMAIITMOHHO-CEHCOPHBIE U YIPABJISIONINE MOAYJIH, C IPUMEHEHHEM METOI0B (hOpMaIbHOM
JIOTUKH, METOJIOB KOHEUHBIX aBTOMATOB, ceTeil IleTpu, MeToq0B HCKYCCTBEHHOI'O MHTEJUICKTA,
HEYETKOH JIOTUKH, TEHETUIECKUX aJITOPUTMOB, NCKYCCTBEHHBIX HEHPOHHBIX 1 HEUPO-HEUETKUX
ceTen

Bomnpocsl, 3aganus
1.OHeprernyeckue 3aTpaThl IpU X0/Ap0€ MIAraroIIero anmnapara
2.DHepreTuyecKre 3aTparThl Mpu Oere ABYHOrOro amrmapara
3.Cuneprus. Onenka paboTsl pu Xobp0e u 6ere
4. KunemaTHka OropHOil HOr Npu KoMpopTadeabHOM ABMKEHUU TOYKH IOJIBECA HOT
5.Vrpapnsione MOMEHTHI TPU OJTHOOTIOPHOH (aze. YpaBHEHHS IIIOCKOTO ABHKEHHS
MexaHu3Ma. MaTpuyHoe NpecTaBiIeHUE YPAaBHEHUN THHAMUKA
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6.MaHuIyaSTOp ¢ THOKUM 3B€HOM. Y paBHEHUS JABWKCHHS. 3a7jaui HAOIIOICHUS U
ynpasiieHus. [1oHbIN 1 HEMOMHBIN BeKTOp U3MepeHnil. CUHTE3 ynpaBiIeHUs

7 Ilpsmast 1 oOpaTHas 3a1a4l KHHEMAaTHKU MaHUIYyIATopa. KnnemMaTinuecku n30bITOYHbIE
MaHUNYAATOPBL. [IOHATHS CUHTYISAPHOCTU U MAaHUMYISITUBHOCTH MaHUIYJISTOPa

8.ITnardpopma Ctroapra — nmapajjieIbHbII MEXaHU3M C IIECThIO CTENCHIMH cBOOOIbL. [Tpsimast u

oOparHas 3a/1a4¥ KHHEMaTUKH [apalieIbHOr0 MaHHUITYJIATOPa

9.CocTaBuTh YpaBHECHUS IBM)KEHHS JBYHOTOTO IIATAIONIETO alllapara B IByXOIMOPHOi (ase.
0606ménnbie KoopauHathl: X5 Co , VECe , 0. Onpenenure ynpapisioniue MOMEHT M} 1ipu
HOJIHOCTBIO KOM(OPTAOEIbHOM JIBHKCHUH Kopryca. Horu anmapar cuutath HEBECOMBIMH.

10.CocTaBUTh ypaBHEHHUS IBUKEHUS MAHUITYIATOPa B 000OIIEHHEIX KOOpAMHATaX Y5 By , @.

y A D

™\

MarepuaJsl 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.CocTaBUTh ypaBHEHHUS IBUKEHUS MAHUITYIATOPa B 000OIIEHHBIX KOOPAMHATAX Y5 By , @.
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OTtBeTsI:
3anucath ypaBHeHus Jlarpanika 11 MaHUIYJSITOpa KaK CUCTEMBI C IBYMS CTEIEHSIMU
cB0OoAbI. HaiiTu knHeTH4YecKkyro sHeprus u 0000mEHHbIE criibl. [IpoBecTH KOPPEKTHBIN BBIBOJ
ypaBHEHUH

Bepupiii otBet: [IpaBUIBHOCTE pelLICHHUS OLIEHUBACTCS SKCIEPTOM/3K3aMEHATOPOM
2.BbiGepuTe BepHbI BApHAHT OTBETA.
Kak HaszpiBaeTcs TUI yIpaBlieHUs pOOOTOM, IIPU KOTOPOM 00O0OIIIEeHHAS CUJjla, BXOAAIIAS B
ypaBHeHue Jlarpamka 2-ro poja, 3a1aeTcsi IPOTOPIUOHATBLHON 0000IEHHOMY UMITYJIbCY B

- I
NE/k
— T [ -
cq
OTBETHI:

1) mporpamMMHOE yrpaBiicHHE
2) HMIYJIbCHOE YIpaBICHHE
3) KoJUTMHEapHOE yIpaBJICHUE
4) OpTOroHAIbHOE YIIPABICHUE
BepHriit oTBeT: 3) KOJUTMHEApHOE yIIpaBieHUE

II. Onucanue wikanvl oueHusanus

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 95
Onucanue xapakmepucmuku 6blnoJHeHUs. 3HaHus: JJaHbl MOTHbIE MPABUIIbHBIC 000CHOBAHHBIE
OTBETHI Ha BCE BOMPOCHI OMJIETA U JIOTIOJTHUTEIIbHBIC BOTIPOCHI.

Ouyenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
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Onucanue xapakxmepucmuxu evinonnenust 3uanus: OTBEThI HAa BCE BOIPOCHI OnieTa u
JIOTTOJTHUTEIBHBIC BOIIPOCHI MPaBUIIbHBIE U 00O0CHOBAaHHBIE, COIEPIKAT HETOYHOCTH UM HEOOIIBIIIOE
KOJIMUECTBO OIIHUOOK.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoinenus 3nanust: OTBETHI B 1IEJIOM IIPABHIIBHBIC, COJIEPIKAT
HETOYHOCTH Y OmMUOKU. [laH OTBET XOTs OBl HA OJIMH TEOPETUICCKHUI BOIIPOC U pEIICHA 3a/1a4a.

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

OneHka 3a 3K3aMeH olpeneisercss B cooTBeTcTBUM ¢ [losnokeHneM o OalibHO-PEHTHHIOBON

cucreme miaa cryaeHtroB HUAY «MOBOUM» Ha OCHOBaHMM CEMECTPOBOM W HK3aMEHAIMOHHOMN
COCTABJISIOIIHUX.
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