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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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 TEXHOJIOTHUECKUX MPOIIECCOB
NJI-1 Mcnionb3yeT uMeroluecs mporpaMMHbIe TaKeThI U, IPU HEOOXOIMMOCTH,
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 YCTPOMCTB, CPEICTB AaBTOMATUKH, H3MEPUTEIHLHON U
BBIUMCIUTENFHON TEXHUKU B COOTBETCTBHH C TEXHUYECKUM 3aJ]aHHEeM, pa3padaThiBaTh HU(POBHIE
JITOPUTMBI U IPOTPAMMBI YIIpaBIEHUS POOOTEXHUYECKUX CHCTEM

NJI-1 Opranu3oBbiBaeT pa3pabOTKy MaTeMaTHUECKOTr0 00eCIIeYeHUs MPOLIEAYp aHaIu3a U

CHHTE3a MPOEKTHHIX PEUICHUN MEXaTPOHHBIX U POOOTOTEXHUYECKHUX YCTPONCTB

3. OIIK-13 CriocoOeH UCI0JIb30BaTh OCHOBHBIE MOJIOKEHHUS, 3aKOHBI K METOJIbI €CTECTBEHHBIX
HAyK ¥ MaTeMaTHKU IpH (GOPMHUPOBAHUH MOJCIICH ¥ METO/IOB UCCIICIOBAHHS MEXaTPOHHBIX H
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, MeTo0B HCKYCCTBEHHOTO MHTEJUIEKTAa, HEUETKOU JIOTHUKH,
T€HETUYECKUX ATOPUTMOB, UCKYCCTBEHHBIX HEUPOHHBIX M HEUPO-HEUETKUX CETEH

M BKJIIFOYACT:

MJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®Dopma peanuzaruu: [Tucemennas pabora
1. Junamuka maratomiero arnrmapata (Kontponsnas 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 anmnapata (PacueTHo-rpaduueckas
pabora)

BPC nucouIInHBI



1 cemectp

IlepeyeHb KOHTPOJILHBIX MEPONMPUSTHI TEKYIIEr0 KOHTPOJS YCIEeBAeMOCTH IO

AUCUHHUILINHE:

KM-1 Jlunamuka mararomiero annapara (Konrposnbnas padora)

KM-2 HccnenoBanre kKoMpopTaOeIbHOTO JBMKEHUS IBYHOTOTO maratomiero anmnapara (KonrponbHas
pabora)

KM-3 [IpuHIUI HAUMEHBIIETO MIPUHYKACHUS B IMHAMUKe MaHunynsaropa (KontponsHas padota)

KM-4 MopaenupoBanue IBUXKESHHS MIECTHHOTOTO maratoiiero anmnapara (PacuetrHo-rpaduueckas
pabora)

Bua npoMexkyTouHoil aTTecTauMu — JK3aMEH.

Beca KOHTpOIBHBIX MeponpusThii, %o
Nunekc KM-1 | KM-2 | KM-3 | KM4
Paznien qucuumimnebl
KM:
Cpok KM: 4 8 12 15

MaremaTudecKre MOJICIN IIararmimx arapaToB

MaremaTudecKre MOJICIN IIararmlmx arapaTroB + +

HCCHGI{OB&HI/IG ABVIKCHUS JIBYHOTHX HIararomux

arraparoB
UccnenoBanue NBUKEHUS JBYHOTMX IIArarOIIUX +
araparoB
MaremaTruecKue MOJICITH MAHHITYJISIIHOHHBIX POOOTOB
MaremaTruecKue MOJICITH MAHHITYJISIIHOHHBIX POOOTOB +
Bec KM: 25 20 25 30




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 N-1onk-4 Ucnionb3yet | YMeTsh: KM-4 MopenupoBanue ABUKEHUS MIECTUHOTOIO IIAraroIiero anmnapara
UMEIOIINECs] TPOrpaMMHbBIC | MOAETUPOBATH ABM)KEHUE (PacuetHo-rpaduueckas pabota)
MaKeTHI u, IPY | KOHKPETHBIX [Iararonmx
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: KM-2 HccnenoBanne koMmpopTadbeIbHOTO IBIKEHUS JBYHOTOTO
OpraHu3oBbIBaeT OCHOBHBIE METO/Ibl aHaNN3a | Liaratoiero anmnapara (KontponsHas pabota)
pa3paboTKy Y CHHTE3a MOX0J/I0K
MaTeMaTH4eCKOro [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: KM-1 Ilunamuka maratoriero anmnapara (Kontposnbnas pabora)
MaTeMaTHYECKUE  MOJEIH | OCHOBHBIE METOBI KM-3 TlpuHImn HauMeHbIIero MPUHYKACHUS B THHAMIKE MaHUITYJIATOpA
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MEXaTPOHHBIX u
POOOTOTEXHHYECKHUX
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)
KM-4 MoaenupoBaHue JBUKEHUS NIECTUHOTOTO MIArarollero anmapara
(Pacuerno-rpapuueckas padora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. lunaMuka marawiuiero annapara

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoIBLHOrO MeponpusTus: KourponpHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpounenypa mpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: KoHTposibHas paboTa IpoBOAMUTCSA B
NUCbMEHHOU (popme B yachl mpakTUYecKuX 3aHATHI. CTYIEHTY BbIIaeTCs MHAUBUAYaIbHAS 3a/1a4a.
Bpewms Bbmmonnenus - 90 MUHYT.

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

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE Bomnpocel/3aganus s mpoBepKu

pe3yabTaThl OOYYCHUs 110

JIMCIUTIITHHE

3HaTh: OCHOBHBIE METOJBI 1.3amummre ypaBHenus Jlarpanxka Il pona s paccmaTprBaeMoit
TEOPETUYECKOMN CHCTEMBI.

MEXaHUKH, HCIOJIb3yeMble 2.B uéM 0COOEHHOCTh COCTaBIICHUs ypaBHeHui Jlarpanxka B
pu HCCIIEA0BAHUHU M30BITOYHBIX KOOpIMHATAX?

JIBHKCHHS IIATAFOIIHX 3.4ro Takoe MOJHOCTHI0 KoMpopTadenbHas HoxoaKa?
arnmnapaToB

VMerb:  pa3palaTbiBaTh 1.CocTaBUTh ypaBHEHHS JABUKCHHUS IBYHOTOrO [IATAFOIIETO
MaTeMaTUYeCKUe MOJEIU anmnapara B IByXOoInopHo# ¢aze. O0001mEHHbIE

WIATAIONIMX  allaparos, koopauHaTh: X5 Co , V& C , 0. OnpenenuTe ynpapsrone
UCIONB3Yd MCTOZBI MOMEHTBI M| TIpH TOTHOCTBI0 KOM(OPTAOETEHOM JBUAKCHHH
TEOPETHYCCKON MEXaHUKH Koprnyca. Horu anmapar cuntath HEBECOMBIMH.

2.CocTaBHUTh ypaBHEHUS JABIKEHHSI IBYHOTOTO IIATarOIIero
amnmapara B 0JHOONOpHOH (aze. O600mIEHHbIE
KOOpAMHATHL: @11, , @32, ,0. Horu anmapar cuutath
HEBECOMBIMHU.




3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU
pe3ynbTaThl O0y4YEHUS IO
JUCLHUIIIINHE
;
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OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6blnoxenus 3uanus: 110cTaBIeHHAs B KOHTPOJIbHON paboTe 3a1aua
MOJTHOCTHIO perieHa. [1omydeHsl OTBETHI Ha BCE MOCTAaBICHHBIE BONPOCHI. [lomyckaroTes
HETPUHIUITAATBHBIC HETOYHOCTH B OTBETAX.

Oyenxa: 4 («xXopo1o)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 8blnonnenus snanus: IlocraBieHHas B KOHTPOJIbHOI padoTe 3agaua
MOJTHOCTBIO perieHa. [TomydeHbl OTBETHI Ha OYTH BCe MOCTAaBICHHbBIE BONPOCHI. JlomyckaroTes
HENPUHIUITAATBHBIE HETOYHOCTH B OTBETAX.

Oyenka: 3 («yI0OBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku ebinonnenus 3nanua: 11ocTaBneHHas B KOHTPOJIbHOM paboTe 3aaua
MOJIHOCTHIO perieHa. [lomyueHsl OTBETH HE Ha Bce OCTaBIEHHbIE BOMPOCHL. B 0TBeTax MMeroTcst
HETOYHOCTH.

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)

Onucanue xapakmepucmuku eoinonnenus 3uanus: IloctTaBneHHas B KOHTPOJIbHON paboTe 3a1a4a He

peuicHa. He MMOJIYYCHBI OTBETEI HA MHOTUEC ITOCTABJICHHBIC BOIIPOCHI. B oTBeTax nmMmeroTcs
HETOYHOCTH.

KM-2. UccaenoBanue koM(popTade1bHOro ABUKEHHS IBYHOIOr0 IIATal0Iero
annapara

®opmbl peanusanuu: [luceMenHas padora
Tun koHTpoabHOro MeponpustTus: KourponsHas pabota
Bec koHTpOBbHOrO Meponpusitusi B BPC: 20




IIpoueaypa npoBeaeHHs] KOHTPOJbHOro MeponpusaTusi: KoHrponbHas paboTa mpoBOIUTCS B
nUChbMEHHOU (popme B yachl mpakTUyecKux 3aHATHI. CTyIeHTY BblIaeTCs MHANBUAYaAIbHAS 3a/1a4a.

Bpewms Bbimonnenus - 90 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:

Onpenenuth KonebaHus KOpITyca JABYHOTOTO IATraloero anmnapara npu kompopTadenbHOMl
noxojke. Touka koM(popTabeIbHOCTH - LEHTpP Macc Kopiryca. Horu ca4utaroTcsi HEeBECOMBIMHU.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pe3yJIbTaThl
00y4eHHS 10 JUCIUIIIIHE

Bomnpocel/3aganust 171t IpoBEpKU

3HaTh: OCHOBHBIE METOJIbl aHAIN3a
U CHUHTE3a IOXOAOK LIararoIiux
anmnapaTroB

1.Yto Takoe komdopTabensHoe ABmKeHHe? YTO Takoe
To4Ka KoMpopTadenpHOCTH?
2.Kaxoii THII IOXOJIKM Ha3bIBAETCs CIIOPTUBHOMN

X0/16001 ¢ IPaBUIIBHBIM IIAarOM?

3.Kakoii Tumn moxoaKu Ha3bIBae€TCS XOAbO0OH?

4.Yto Takoe nepuoauyeckas noxoaka? Kakos aaroputm
MOWCKA MIEPUOINICCKOTO PEIICHUS YPaBHCHUI
KosebaHuit Koprryca rnpu komdopTtadenbHoi moxoake?
5.3anumuTe ypaBHEHHE YTIIOBBIX JIBIYKEHUH KOpITyca B
OJIHOOTIOPHO#! (aze.

6.3anuiuTe ypaBHEHHE YIIIOBbIX JIBUKEHHUI KopIyca B
JIBYXOMOpHOH (hasze.

YMeTh: IMPOBOAWTL aHAJIM3 U CUHTEC3
MMOXOAOK HIararomux  aliIaparosB,
MMPpOBOAUTH AHAJIUTHUYCCKOC u
YHUCJIICHHOC HCCIICAOBAHUC
NEPUOANYCCKUX MMOXOOO0K

1.ITocTpoiiTe nepuoaguvecKkoe peeHue ypaBHEHUsI
YIJIOBOTO JIBM)KEHUS KOPITyca MPH MPABHILHOM IlIare
(cmoptuBHas xonp6a). HauansHoe ycnosue: 8(0) =

k gLT
— 55 e k= - g - YCKOpEHHe CBOOOHOTO

najgenus, L - nnuHa mara, T - Bpems mara, p - paanyc
MHEpLUU KOpIyca.

2.IlocTpoiiTe NepuoaNYECKOE PEIIEHUE YPABHEHMUS
YIJI0BOTO ABMKEHMSI KopIyca pu xop0e. HauanbHoe

ycnosue: 0(0) = — 1k—o, rae k = %, g - YCKOpeHue

cBoOoaHOTO MageHus, L - niuuna mara, T - Bpemst
niara, p - paJuyc HHEpIMH KopIryca.

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8blnonnenus snanus: IlocraBieHHas B KOHTPOJIbHOI padoTe 3agaua
MOJTHOCTBIO perieHa. [omyueHsl OTBETHI Ha BCe MOCTAaBICHHbBIE BONPOCHI. [lomyckatoTes
HETNPUHIMITAATBHBIE HETOYHOCTH B OTBETAX.

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus sHanus’ IlocraBneHHast B KOHTPOJIBHOM paboTe 3a1aua
MTOJIHOCTBIO penieHa. [TorydeHbl OTBETHI Ha MOYTH BCE MTOCTABIICHHBIC BOMPOCHL. JlomycKaroTcs
HEMPHUHIIUITHAATIHHBIE HETOYHOCTH B OTBETAX.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50




Onucanue XapakmepucmuKu 6blNOJIHEHUsl 3SHARUA.! IlocraBnenHas B KOHTpOJIBHOﬁ pa60Te 3azada
peuicHa. HOqueHBI OTBCTHI HC HAa BCC IMOCTABJICHHBIC BOIIPOCHI. I[OHYCKaIOTCH HEMIPUHIUIINAIBHBIC
HCTOYHOCTH B OTBCTAaXx.

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)
Onucanue xapakmepucmuxu eblnoaneHus 3uanus: ITloctaBneHHas B KOHTPOJILHON paboTe 3a1a4a He
peuieHa. He mony4eHsl 0TBEThl HA MHOTHE TIOCTaBJICHHBIE BOPOCHI. FIMEIOTCS CylleCTBEHHbIE
HETOYHOCTHU B OTBETAX.

KM-3. HpI/IHIII/Il'l HAUMCHBIICI'O NPUHYKACHUA B JTUHAMUKE MAHUITYJIATOPAa

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoIBLHOrO Meponpusitus: KourponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpounenypa mpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: KoHTposibHas paboTa IpoBOAMUTCSA B
NUCbMEHHOU (popme B Yachl mpakTUYecKuX 3aHATHI. CTYJIEHTY BbIIaeTCs MHANBUAYaIbHAS 3a/1a4a.
Bpewms Bbimonnenus - 90 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
COCTaBI/ITB ypaBHeHI/Iﬂ INHAMHUKA MaHHHy.]I?ITOpa, I/ICHOJH)?,YSI HpI/IHHI/IH HANMMCHBLIICTO

npunyxaenus [aycca.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHUpOBaHHbIE pe3yiabTathl | Bonpocsl/3ananus 11 npoBepKu

00y4eHUs IO TUCIUILINHE

3HaTh: OCHOBHbIE METO/1bI 1.ChopmynupyiiTe NpUHIKMI HAUMEHBLIETO
TEOPETUUECKON MEXaHUKH, MPUHYKICHUS.

UCMOJIb3yeMble IpU HCCIEeI0OBaHUU 2.Yrto Takoe 0CBOOOXKIEHHOE U JIEHCTBUTEIIBHOE
JIBYDKEHUS MaHHITYJISIITAOHHBIX TIBYKEHUS?

poOOTOB

YMers: pa3palaTbiBaTh 1.CocTaBUTh ypaBHEHUS JABMXKEHUS MaHUIYJISTOPA B
MaTeMaTH4YCCKHUE MOJENN 0000IIEHHBIX KOOPAUHATAX V5 By , @.
MaHHITYJISIITAOHHBIX poOOTOB,

UCMOJB3Yysl METOJbl TEOpPETHUYECKON y A D

MeXaHUKH

F

=

2.CocTaBUTh ypaBHEHHS JABWKCHUS MAaHHITYJISTOPA B
0000IIEHHBIX KOOpJMHATAX @, d.
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

Onucanue MKAJbI OICHUBaAHUSA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: 110cTaBlIeHHAs B KOHTPOJIbHON paboTe 3a1aua
MOJTHOCTBIO perieHa. [1omydeHsl OTBETHI Ha BCE MOCTAaBICHHBIE BONPOCHI. [lomyckaroTes
HETPUHIUITHAATBHBIC HETOYHOCTH B OTBETAX.

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku 6binonenus 3uanus: 11ocTaBneHHas B KOHTPOJIBHON paboTe 3aqaua
pemeHa. [ToaydeHbl OTBETHI HAa IOYTH BCE MOCTABICHHBIE BONPOCHI. JlomyckaroTes
HENPUHIIUITAATIHHBIC HETOYHOCTH B OTBETaX.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku 6binoneHus 3Hanus: TlocTaBieHHass B KOHTPOJIBHOU paboTe 3a/1aua B
1enioM pemieHa. [TorydeHbl OTBETHI HE Ha BCE IMMOCTABJICHHBIE BOITPOCHL. JIOMyCKAIOTCS HETOYHOCTH
B OTBETAX.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmukuy ebinonnenus 3uanus: IloctaBneHHas B KOHTPOJIbHON paboTe 3a1a4a He
peuicHa. He IMOJIYUCHBI OTBETHI HA MHOT'UC ITOCTABJICHHBIC BOIIPOCHI. Nwmerorcsa CYIICCTBCHHBIC
HETOYHOCTHU B OTBETAX.

KM-4. MoaeanpoBaHue IBHKEHUS] HIECTHHOTOr0 MIAramiero anmnapara

®opmbl peamszanun: IIposepka 3aganus

Tun koHTpoILHOrO Meponpusitusi: PacuetHo-rpadpuueckas padbora

Bec koHTpOobHOrO Meponpusitusi B BPC: 30

IIpouenypa mnpoBeaeHHs] KOHTPOJIbHOIO MeponpusaTHsa: PacyerHo-rpaduueckas paboTa.
BrimonHseTcs Kak WHAMBUAYaJbHOE JIOMallHee 3ajaHue. V3nokeHue pe3ynbTaToB paboThI
coniepkuT npumepHo 10 crpanuil Tekcta U rpaduueckuil Marepual, MOJYYEHHBIM C MOMOIIbIO
COBPEMEHHOT0 NIAKETa KOMIIBIOTEPHON MaTEeMaTUKH.

Kpartkoe conep:xanue 3aganus:
UccnenoBaTh ABMKEHUE MIECTUHOTOTO IIATAOIIETO alIapaTa Mo HAaKJIOHHOU MJIOCKOCTH.
Kopnyc ammapara coBepiraet nmoiaHocThio koMmpopTadbenbHoe aBkenrne. Horu cuurarorces
HeBecoMbIMU. [Toxomxka - “Tpémkamu’: Horu 1,4,5 - onopHble, HOTHU 2,3,6 - IEPEHOCTCS; HOTH
1,4,5 - nepenocsTcs, HorH 2,3,6 - OMOPHBIE.
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KoHTposibHbIe BONPOCHI/3aJaHUA:

3amnaHupoBaHHbIE  pe3yibTaThl | Borpockl/3aganus ais npoBepKu

00y4eHUs IO TUCHUILINHE

3HaTh: OCHOBHBIE METO/IBI 1.Yto Takoe cTaTHueCKHUe U JUHAMUYECKUE
TEOPETUYECKOMN MEXaHUKH, AHEPro3arpathl Ha XOAbOY?

UCIIOJNIb3yEMbIe npu

UCCJIEJOBaHUH JIBUKCHHSI

[mararomux arrapaToB

YMeTh: MOIEIUPOBATh JBHKECHUE
KOHKPETHBIX Iararoumx
anmapaToB U MaHUIYJISIITUOHHBIX

1.PazpaboTtars mporpaMmy B MaTe€MaTHIECKOM MAKETE JIIS
YHUCICHHOT0 MOJIeNUpoBaHus 1BrxkeHus HIA.
2.0mnpenenuTh IBUKEHUS 3BEHbEB ONIOPHON HOTU U

po6oTOB, UCTIONB3YS YIIPABJISIONINIE MOMEHTBI, UCIIOJIB3YS PE3YJIbTaThl

COBpPCMCHHBIC MMporpaMMHBIC YHUCJICHHOI'O PCIICHHUA ypaBHeHI/Iﬁ JUHAMUKHU U

TIAKEeThI KUHEMATHKH.
3.0npenenuTs 3HEPro3aTpaTsl Ha X060y, UCTIOIb3YS
pe3yJIbTaThl YUCICHHOTO PEIICHHS YPABHEHHUHA JTUHAMUKA
1 KMHEMATUKU.

YMeTs: pa3pabaThIBaTh 1.CocTaBUTh ypaBHEHUS IUHAMUKH JIBUKEHHUS, UCTIONb3Ys

MaTEMATHUYCCKUC MOoaeIn O6HII/IC TECOPEMBbI JTUHAMUKHU.

[Iararoumx anmapaTos,

HCIIOJIb3Yys METOAbI 2.CocTaBuTh YpaBHCHHA KHHEMATHUKN OHOpHOI\/'I HOr'uy,

TeopeTquCKOﬁ MCXaHUKH

HalTH BBIPpAXKCHUS JIA YIIPABIAONINX MOMCHTOB.
_—I OA=L

AB=2L
hi15L
BB=0.7L

Onucanue MKaJbl OLICHUBAHUA:
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Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmukuy 6bIN0OIHeHUs 3HaHUA: J|IeMOHCTPUPYETCS CTETIEHb TEOPETHIECKUX
3HAaHUI U yMEHUS MPUMEHATH MX Ha MPAKTUKE. 3a]aHue BBIIIOTHEHO MOJIHOCTRI0. OopmiieHre
pacueTHO-TpaUUECKUK MATEPUAIOB BHITIOJTHEHO HA BBICOKOM YPOBHE.

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmukuy 6bINOIHEHUs. 3HaAHUs: JIEMOHCTPUPYETCS CTETIEHb TEOPETHICCKUX
3HAHWUW U YMEHUS IPUMEHSATh WX Ha MIPAKTHKE. 3aJaHUEe BBITIOJHEHO MOTHOCThI0. OdopmiieHne
pacyeTHO-rpaUIECKIK MaTEPUAIOB YIOBICTBOPHTEIBHOE.

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmukuy 6bIN0OIHeHUs 3HaAHUA: J|IeMOHCTPUPYETCS CTETIEHb TEOPETHIECKUX
3HAHUI U yMEHUS MPUMEHATH MX Ha MMPAaKTHKE. 3aJjaHKe BBITOJHEHO B OOJIBIION CTENICHH, HO HE
noJHoCcThI0. OdopMiteHne pacueTHO-TpapUIECKIX MaTepPHaIOB yIOBIECTBOPUTEIHHOE.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmukuy 8blNOIHeHUs 3HaAHUA: JJeMOHCTPUPYETCS CTETIEHb TEOPETHIECKUX
3HAaHUU U YMEHUS MPUMEHSATh UX Ha MPaKTHKe. 3aJaHue B 1IeJI0M He BbioiHeHo. Odopmiienue
pacdeTHO-rpapUIECKUX MATEPUAIOB BHIIOJTHEHO HEYIOBJIETBOPUTEIHHO.
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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. 3apaya. CocTaBuTb YypaBHEHMA ABUKEHMA ABYHOTOrO LAratoLLero annapaTa B 4ByXonopHoi ¢ase.
06061WEHHbIe KoopauHaThi: x& Ce ,yECe , 0. Onpeaenute ynpasaaioLe MoMeHTsI M} npu
NOSIHOCTbIO KoMpOopTabenbHOM ABUNKEHMM KOpMyca. Horn annapaT cuMTaTb HEBECOMbIMM.

IIpoueaypa nposenenust

DK3aMeH MPOBOJUTCS MO OuieraMm B ycTHOM (opme. Bpems Ha moaroroBky orBera coctasiser 90
MUHYT. [Ipy HEoOXOAMMOCTH 3K3aMEHATOP MOXET 33JaTh CTYJAEHTY YTOYHSIOLIME BOINPOCHI IO
6I/IJ'ICTy N JOMOJHUTCIIbHBIC BOIIPOCHI U3 3K3aM€HaHHOHHOﬁ MMporpaMMmal.

L. Ilepeuens komnemenyuil/uHOUKAmMOpPo8 u KOHMPObHBIX 6ONPOCOE NPOBEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenunst/Uuaukarop: UJ1-1lonk-4 Ucnone3yeT nMmeromuecs mporpaMMHbI€ TAKEThI U, TPH
HEO0OXOIMMOCTH, pa3padaThiBa€T HOBOE MIPOrpaMMHOE o0ecriedeHrue, Heo0X0AUMoe st 00paboTKH
uH(pOpPMaIIMK U YIIPABIECHUS B MEXaTPOHHBIX U POOOTOTEXHUYECKHUX CUCTEMaX, a TAaKkXKe JJIs UX
MMPOCKTUPOBAHUA

Bomnpocel, 3axanus
1.MonenupoBaHue IBMKEHUS MIATAIONIUX anmnapaTroB B makete Mathematica: BbIBOX
YpaBHEHUH JBUKEHUS U UX YUCIEHHOE pelIeHUE
2.MopaenupoBaHue IBMKCHHSI IIAralolIyuX anmaparoB B makere Mathematica: pemienue
KpaeBbIX 3aJ1a4 MEPUOANUECKUX MTOXO0I0K

MaTtepuaibl 115 NPOBEPKH OCTATOYHBIX 3HAHUM
1.ITpuBenéuHbIil HUXE pparMeHT mporpaMMsel Ha si3bike Wolfram Mathematica ucnonb3yetcst
TUTS:
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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 ypaBHEHUs1 KHHETUYECKOTO 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

Bomnpocel, 3axanus
1.PutmMuka 1 KMHEMaTHKa JBYHOTOM X0ab0bI. J[narpamma Bunbcona
2. «JlenpTa-mapameTps» nIByxonopHoi ¢asbl. KBagpar «Tay-1o»
3. Komdoprabenbnoe npmxkenue. aspl ¥ TUTIBI IBUKEHUS
4. PerynsipHble, CHAMMETPUYHBIE, ITOBTOPSIOIINUECS MTOXOIKH
5.Aaroput™m uccrnenoanusi kompopTaderpbHON MOXOAKH. Y paBHeHUs BKeHUs. [Touck
MEPUOIUYECKOTO PEIICHUS
6.Pemenue kpaeBoit 3a1auu, odecreunBaroniee IepruoaNIECcKOe MOIaroBoe JBUKECHHE
arnmapara

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.BbiGepuTe nponyuieHHoe CJI0BO.
[TepeaBurkeHHe MIararoIero anmapara, Ipu KOTOPOM OJIHAa U3 TOYEK arrapara 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.Bbi0epuTe npomnylieHHOe CJI0BO, COOTBETCTBYIOLIEe MPHBEIEHHOMY OIpe/ieIeHIIO.
.....— 3TO JABM)KEHHE LIArarollero anmnapara, Ipi KOTOpoM €ro KOpILyC COBEpLIAET
NOCTYNATEIbHOE JBUKEHHUE C IOCTOSSTHHOW CKOPOCTBIO.
OTtBeTsI:
1) noaHOCTHIO KOM(pOPTAOETBHOE ABHKCHUE
2) xompoprabenbHOe IBHIKCHHE
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 BepHbIi 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.BbiGepuTe BepHbIii BADMAHT 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()OPMAIMOHHO-CEHCOPHBIE U YIPABJISIIOIINE MOIYIH, C IPUMEHEHUEM METOJ0B (hOpMaIbHON
JIOTUKH, METOJIOB KOHEYHBIX aBTOMATOB, ceTeil [leTpu, MeTo10B HCKYCCTBEHHOT'O MHTEJUIEKTA,
HEYETKOH JIOTUKH, TEHETUIECKUX aJITOPUTMOB, NCKYCCTBEHHBIX HEHPOHHBIX 1 HEUPO-HEUETKUX
ceTen

Bomnpocsl, 3aganus
1.OHepreTuyeckue 3aTpathl MU X0Ab0E MIAraroliero anmnapara
2.DHepreTuyecKre 3aTparThl Mpu Oere ABYHOrOro amrmapara
3.Cuneprus. Onenka paOoTsl pu xop0e u oere
4. KunemaTHka OropHOil HOr Npu KoMpopTadeabHOM ABMKEHUU TOYKH IOJIBECA HOT
5.Vrpapisonme MOMEHTHI TPU 0THOOTIOPHOI (aze. Y paBHEHHS IIIOCKOTO JBMKEHUS
MexaHu3Ma. MaTpuyHoe NpecTaBiIeHUE YPAaBHEHUN THHAMUKA
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6.MaHuIyaATOp ¢ THOKUM 3B€HOM. Y paBHEHUS ABWKEHH. 3aaun HAOIIOICHUS U
ynpasiieHus. [1oHbIN 1 HEMOMHBIN BeKTOp U3MepeHnil. CUHTE3 ynpaBiIeHUs

7. Ilpsimast u oOpaTHas 3a7auu KMHEMAaTUKU MaHunyssTopa. Kunemarnuecku n30bITOUHbIE
MaHUNYAATOPBL. [IOHATHS CUHTYISAPHOCTU U MAaHUMYISITUBHOCTH MaHUIYJISTOPa

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

oOparHas 3a/1a4d KUHEMAaTHKH [apajjielIbHOr0 MaHUITYJIATOpa

9.CocTaBUTh YpaBHEHUS JIBUKECHHUS ABYHOT'OTO IIATAOIIETO alllapaTa B IByXOMOPHOM (ase.
0606ménnbie KoopauHathl: X5 Co , VECe , 0. Onpenenure ynpapisioniue MOMEHT M} 1ipu
MOJTHOCTHIO KOM(OopTabenbHOM IBMKEHUH Kopiyca. Horu anmapaTt cuiuTaTh 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
ypaBHEHUU

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 IPONOPIIMOHATEHOM 0000IIEHHOMY 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

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

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
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Onucanue xapakxmepucmuxu evinonnenust 3uanus: OTBEThI HAa BCE BOIPOCHI OnieTa u
JIOTTOJTHUTEIBHBIC BOIIPOCHI MPaBUIIbHBIE 1 00OCHOBAaHHBIE, COJICPYKAT HETOYHOCTH MITH HEOOIBIIIOE
KOJIMUECTBO OIIHUOOK.

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakmepucmuku evinoneHuss 3Hanus: OTBETHI B IIEJIOM ITPABUIIBHBIE, COJIEPIKAT
HETOYHOCTHU W OMMOKU. [laH OTBET XOTs ObI HA OJIMH TEOPETUYECKHIA BOIIPOC ¥ PEIICHA 3aa4a.

Oyenka: 2 («HEyTOBIECTBOPUTEIHHOY)
Onucanue xapakmepucmuxu evinonneHus 3uanus: OTBETHI HAa BOIIPOCHI HE TAHBI TN
(dbparMeHTapHbBI WIH COJAEPIKAT IPYOBIC OITHOKH.

II1. IIpaguna évicmaegnenus umo2o80i OYeHKu no Kypcy

OHeHKa 3a JK3aMC€H OIpeacisi€TCd B COOTBETCTBHUH C Ilonoxenuem o 63J'IJ'IBHO'I)CFITHHFOBOI>1

cucreme ans cryaeHroB HUY «MOW» Ha oOcHOBaHMM CEMECTPOBOM M HK3aMEHALMOHHOM
COCTaBJIAIOIIUX.
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