FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
3aBelyIOIIUI BBITYCKAIOIIEH
Kadeapon

M. A
ma

P
JIEHHST O BITAJIETIBLIE TIDTT

PABOYAS ITPOT'PAMMA

aucunanHbl 1.0.M0.06.01 JlunamMuka >XUJIKOCTH U ra3a
s nanpasienus 15.04.06 Mexarponuka 1 poOOTOTEXHHKA

ypoBeHb Marucrtparypa

Marucrepckas nporpamma MexaTpoHuka

¢opma o0yueHus1 ouHas

kaeapa-pa3padoTuuk DIEKTPONPUBOL, MEXATPOHUKA U AIIEKTPOMEXAaHUKA

Pabouas nporpamma cocrasiena B coorBeTctBuu ¢ @I'OC BO no HanpapiieHUIO
noarotoBku 15.04.06 MexarpoHuka 1 poOOTOTEXHUKA, YTBEPKAEHHBIM ITPUKa30M
Muno6puayku ot 14.08.2020 Ne 1023

3aB.xadenpoii pazpaboTynka,
J.TEXH.H., Ipod.

Pa3paboTunk nmporpaMmel,
J.TeXH.H., IPOQ., 3aBEIYIOIIHIA
Kadeapou

TIDI1, xparTes B chetene
mooGopora

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT
M. A

0 yHiBepeHTeT

YenssOMHCK

M. A. I'puropses

M. A. T'puropnes



1. llesu u 3212494 AU CIUILIHHBI

3amava u3yueHus JUCITUTUIMHBI COCTOUT B (JOPMUPOBAHHUH TITYOOKHMX 3HAHHUI O 3aKOHAX
TIOKOST ¥ IBMKCHUS KUIKOCTEH (KaneabHBIX U Ta3000pa3HbIX) U CUIIOBOTO
B3aUMOJICHCTBUSI MEXKAY KUJIKOCThIO U 00TEKaeMbIMU TEJIAMHU C IIEJIbI0 BHIPAOOTKHU
YMEHUN U MPEJCTaBICHUI, HEOOXOAUMBIX KaK JijIsl YyCBOEHUS IPYTUX OOIIETEXHUUYECKUX U
IpOPUIUPYIONINX MPEIMETOB, TaK U JJIsSl pEIICHUS TPUKIIATHBIX 3a]1a4, BOSHUKAIOIIUX
IIPU IPOCKTUPOBAHUHU U IKCIUTyaTallUU THIPOITHEBMATHYECKOTO 000PYI0BAHUS
MEXaTPOHHBIX U POOOTOTEXHUYECKUX YCTPONCTB

Kparkoe cogepkaHue TUCHMIITIMHBI

B kypce "/luHaMuKa >KMIKOCTH M Ta3a" paccMaTpUBArOTCS 0OILME 3aKOHBI IBU)KEHUS U
PaBHOBECHS JKUJIKOM 1 ra3000pa3HO cpejl, pa3audyHble THAPO-U ra30MHAMUYECKUE
SIBJICHUS, CUJIOBOE B3aMMOJICUCTBUS MEXKIY KUAKOCTbIO M O0TEKaeMbIMU €10 TEJIaMHu.
Bosnblioe BHUMaHue IPU U3YYEHUHU Kypca yAeseTcs J1abopaTopHbIM paboTaM, Ha
KOTOPBIX CTYJAEHTBI ITOJIy4atOT OCHOBHBIE ITPAKTUYECKUE 3HAHUS 110 TUCIMIUIAHE. B
TEUEHHUE CEMECTPA CTYJIEHTHI BBIIOIHSIIOT pacueTHO-Irpauyeckyto paboTy 1o BceM
paszzenam Kypca, TOTOBSIT OTUETHI 10 JJaOOpaTOpHbIM padboTaM M 3alluuiatoT ux. Bua
IIPOMEKYTOYHOU aTTECTALMU - IK3aMEH.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommnieTeHIIun) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: YpaBHEHHUS ABMKECHUS UACATBHON U BSI3KOU
PKUJIKOCTH; 3aMBIKAIOIINE YPABHECHHS;
HEpa3pbIBHOCTH, COCTOSHUSI, TETUIONPOBOAHOCTH;
MOCTAHOBKY HAYaJIbHBIX M TPAHUYHBIX YCIOBUH;
WHTETpajibl YpaBHEHUM IBUKCHUS.

‘YMmeeT: MccaenoBaTh ABMKEHUS KUJIKOCTEH U Ta30B
(bU3UKO-MaTEMaTHIECKUMH METOTaMH.

MmeeT npakTU4eCKui OnbIT: PanmoHanibHOrO
BBIOOpA MOJICITH JKHIKOCTH WJIU Ta3a, ONHMCHIBAOIICH
OCHOBHBIE UEPThI UCCIEAYEMOTO SIBJICHUS U BEIOOpA
METO/a peIIeHUs MOCTaBJIEHHON 3aJ]aul MEXaHUKH
PKHIKOCTH U Ta3a.

[1K-2 CnocoGeH npuMeHsTh Cpe/icTBa
MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM MPU
peasin3anuy Npou3BOJICTBEHHBIX IPOLIECCOB

3. Mecro aucuuniinHbl B crpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH, [Tepeuens nociaeayOMMX AUCITUIIINH,
BUJIOB paboT y4eOHOro MmiaHa BUJIOB paboT

[IporoprioHaIbHAS THIPO- ¥ THEBMOABTOMATHKA,
SCADA cuctemsl B aBTOMaTU3UPOBaHHOM
MIPOU3BOJICTBE,

[TporpamMMHOe oOecrieueHue U CUCTEMHBIE (DYHKITUU
Her KOHTPOJLIIEPOB,

CucreMbl yIpaBleHUs JIEKTPOIIPUBOIOB U CUIIOBBIE
mpeoOpa3oBaTeIbHbIC YCTAHOBKH,
[Tpou3BoaCTBEHHAs MTPaKTHKA (MIpeaIuIioMHast) (4
CEeMECTD)




Tp€6OBaHI/I51 K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMI)IM

IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MPEAIIECTBYOIINUX TUCITUTIIAH:
Her

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmast Tpy10eMKOCTh JUCIHUILUIMHBI COCTaBNIAET 4 3.¢., 144 4., 58,5 4. KOHTaKTHOM

paboTHI
Pacnpenenenue
10 CEMeCTpaM
Bun yue6HO# paboThI Beero B Hacax
Hacos Homep cemectpa
1
O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (MITN) IPYTHE BUJIBI ayITUTOPHBIX 0 0
sanstuid (I13)
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 85,5 85,5
[ToaroroBka K sK3aMeHy: U3y4eHHE KOHTPOJIBHBIX BOIPOCOB U pEIlICHUE 16 16
3aa4
PacuetHo-rpaduueckas pabora. CaMOCTOSATENbHOE PELIEHUE 33/1a4 Ha
CIeIyIoIIre TeMBI: 1) CBOMCTBA KUAKOCTH; 2) THIPOCTATUKA; 3) IPOCTOM
TpyOOTIpoBO; 4) MapaIeIbHOE COSTUHEHNE TPYOOTIPOBOIA; 5) 46,5 46.5
MOCIIeI0OBaTEIbHOE COeIMHEHNE TPYOOoIIpoBo/a; 6) HCTEUSHHE )KUKOCTH U3
OTBEPCTUH M HACAJIOK.
OdopMmIieHre 1 TOATOTOBKA K 3aIIUTE JIA0OPATOPHBIX paboT 23 23
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 10,5 10,5
Bu koHTpoIIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - JK3aMEH

5. ConepkaHue TUCHMIIIMHBI

OObeM ayTUTOPHBIX 3aHATUH
pargima HanmeHnoBanue pa3aenoB IUCHUILIMHb 110 BUJAM B 4acax
Bcero J | I3 | JIP
1 DKunkocts Onpenenenue, HanpsKEHHOE COCTOSTHUE, CBOICTBA. 14 6 0 3
['mnpocraruka
> OpHOMEpHOE TeueHHUEe KUIAKON cpe/ibl (KanelbHOl 1 14 10! o 4
ra3oo0pas3Hoit). O01e MOHATHUS, 3aKOHOMEPHOCTH, YPABHEHUS
3 (TuppaBauM4ecKHe CONMPOTUBIICHUS 10 6 0 4
4  |l'uaporazogMHAMHYECKHE PACUEThl, TUAPABINYECCKUN yaap 10 10| O 0
5.1. Jlekuum
| Ne | Ne | HanMeHOoBaHME WM KpaTKO€ COAECPKaHNUE JEKIIMOHHOTO 3aHATHS | Kou- |




NeKIUupasaena BO
4acoB
JKuakocte. Onpenenenue, HaNpsHKEHHOE COCTOSTHUE, CBOMCTBA. 1.

1 1 ['mapaBIMYecKoe MPeCTaBICHUE O KUAKOCTH (KareabHOM 1 Ta3000pa3Hoil) 2. )
HanpsikeHHoe cocTosiHue )KUKou cpebl. Chiibl, IEMCTBYIOIINE B )KUAKOCTH,
HOPMaJIbHBIE U KacaTeIbHbIE HAMPSKEHUS, €AMHUIIBI U3MEPEHUS HAPSKEHUH.
DursnyecKre CBOMCTBA KUJIKOCTEN U ra30B. BA3KOCTh, CKUMAEMOCTB,

2 1 |remmeparypHO€ pacHIMpEeHHE, PACTBOPEHHE Ta30B B KUJIKOCTIX, U3MEHEHNE 2
ArperaTHOro COCTOSIHUS cpeibl. Mozienu sKUAKON Cpeibl.

3 1 PaBHOBeCHE KUJKOCTH. 3aJ1a4l THAPOCTATUKU 2
OgHOMEpHOE TEUCHHE KUIKOM cpeibl (KareabpHO 1 ra3000pa3Hoif). O6mue
MOHSITHS, 3aKOHOMEPHOCTH, YpaBHeHHs. OCOOCHHOCTH TEUCHHUS KUIKOCTH,

4 5 rpaduueckoe npeacTaBieHUE: IMHUU TOKA U J)KUBOE ceueHue. PazHoBuaHoCTH 5
TeYeHUS KUAKOU cpenbl. CyIIHOCTbh OTHOMEPHOTO MOAX0Aa K PEIICHUIO
TUAPOra3oIMHAMUYEeCKUX 3a/1a4. OCHOBHbBIE XapaKTEPUCTUKU MTOTOKA B 5KUBOM
CEUCHUU U MX aHAJIU3.

OO01mure 3aK0HBI U YpaBHEHHsI TUAPOTA30AMHAMUKH OTHOMEPHBIX CTAIIHOHAPHBIX

5 2 |redyeHuil (MHTErpajpHas popMa 3aKOHOB COXpaHEHUs ). YpaBHEHHE HEPa3pbIBHOCTH| 2
(bamanca pacxoq0B). YpaBHEHHE KOTUYECTBA TBUKCHHUS.

6 ’ YpaBHEHHE SHEPTUu U ero aHanu3. Mexanndeckas (opMa ypaBHEHUS SJHEPTUU ’
(ypaBuenue /. bepuymm).

7,8 2 |Mogmens naeajbHOM KUAKOCTH. Pelllenre 3a1a4 TeueHus uaeajbHON JKHUIKOCTH. 4

9 3 ['uapaBIMYecKUe COMPOTUBICHUS U O0IIHe (HOPMYIBI ISl UX OMPEICTICHHUS. )
Knaccudukanus rTuapaBIndecKux COMPOTUBICHUN. PeXXUMbI T€UeHUS )KUAKOCTH
Conporuiienus o jymae. GopmMyIibl 11 kodhGUITHEHTa THAPABINIECKOTO

10 3 |rpeHus. BiusiHue cpeqHeil CKOpOCTH Ha MOTEPU YAEIbHOM MEXaHUYEeCKOM 2
DHEPTUH.

MecTHoe rupaBiInyeckoe conpoTubieHne OcoOEHHOCTH TeUEHUS )KUIKOCTH Ha

1 3 [ydacTke KaHala C MECTHBIM CONPOTHBICHUEM. Crpykrypa dhopmyn nmis ’
onpeneneHus kodpunrenta notepsb. [IyTu CHUKEHUS TOTEPhb YAETHHOU
MEXaHUYECKOM SHEPTUH B THIPO- U THEBMOCHUCTEMAX.

12 4 ['mapora3ogHaMUYeCKHUE PacyeThl AIEMEHTOB THAPO- U MHEBMocUcTeM. Tpu )
3a]1a4M Ha pacyeT MpOCTOro TpyOoorpoBoaa

13,14| 4 |Pacuer cnoxHOro TpybonpoBoaa 4
VcTeuenue KamneabHOM KUAKOCTH Yepe3 oTBepcTue U Hacaaku. KoadduimeHTsr

15 4  |ucreuenusi, popmyna Topuuennu, Harop ucteueHus. Mcreuenue razos uepes 2
oTBEpcTHE U cyxuBatoiuecs cormia. opmyna Cen-Benana.

16 4 \l'mnpasauueckuit ynap B TpyOax 2

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI
He npenycmorpenst
5.3. JIaboparopHbie padoThI
Ne Ne Koz-
HaumeHnoBaHue nin KpaTkoe cofaep:KaHue 1adopaTopHOil paboThI BO
3aHATUApa3eNa]
4acoB

1 1  [laboparopnas pabora 1. CBONCTBa KUAKOCTH 2

2 1  |3amwuTa 1aboparopHoit paboTsI 1 2

3 1 |[JTabopatopnas pabota 2. [IpubGops! /U1 U3MEpeHus! JaBICHUS 2

4 1  |3amwuTa nabopatopHoit paboThI 2 2




JlaboparopHas padora 3. OCHOBHBIE IOHATHUS THIPOTra30uHaAMUKH. OCHOBHBIC
XapaKTEPUCTUKH MTOTOKA: PACXOJ, CPEIHSSI CKOPOCTh, KOTMYECTBO ABUKECHUS,
5,6 2 |Hamop, MOIIHOCTb. PeXMMBI IBMKEHUS )KUJIKOCTH. YPaBHEHHE HEPA3PHIBHOCTH 2
JUIS CTAllMOHAPHOTO JABM)KEHUS KUAKOCTH. YpaBHeHHe bepHymuiu uig moroka
BSI3KOW KUJIKOCTH.
7 2 |3ammura 1abopaTopHON pabOTHI 3. 2
JlabopartopHas pabora 4. [‘mapaBInuecKkoe COPOTUBICHUE TPYOOIIPOBOIOB MpHU
8 3 [pa3sIUYHBIX peXUMaX IBIKEHUS KUIKOCTH (COMPOTUBIICHUE T10 JUTMHE U MECTHBIE | 2
CONPOTHUBJICHUS).
9 3 [3ammuTa 1aboparopHoii paboThI 4 2
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Brmonnenne CPC
Crnncoxk nureparypsl (¢ yKazaHUEM Kon-
[Tonsun CPC paszenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
[ToaroroBKa K K3aMeHy: U3yUYEHHUE OcH. nur. [1] ctp. 13-28, [4], cTp. 15-33, 57-
1 16
KOHTPOJIBHBIX BOIIPOCOB M pemieHue 3agad (133, 272-400
OcH. nur. [2] Bce 78 cTp., OCH. UT. [3] BCce
91 ctp., non. nut. [1] Bce 190 ctp., nomn. nuT.
Pacuetno-rpaduueckas padora. [2] ctp. 14-194 , nomn. nut. [3] cTp. 5-176,
CamocTosITeIbHOE pEeIlIeHUE 3a/1a4 Ha meton. ykazanust CPC [1] Bce 57 ctp.,
CJIeyIoNye TeMbI: 1) CBOMCTBA KUIKOCTH; [MIEKTPOHHAs y4eb.-Meron. uT. [1] ctp. 10-
2) ruapocTaruka; 3) npocroii Tpydonposox; |103, TTIO Microsoft-Office, PTC-MathCAD, 1 46.5
4) mapasienbHOe COeAMHEHUE TECHC-Flow Vision 3.0.8, Dassault ’
TpyOOmpoBona; 5) mocieaoBaTenbHOe Systéemes-SolidWorks Education Edition
coenuHEeHHE TpydompoBoza; 6) ucreuenne |500 CAMPUS, BJ] BSCO Information
PKHJIKOCTU M3 OTBEPCTHH 1 HaCaIOK. Services-EBSCOhost Research Databases,
baza manasix BUHUTH PAH,
WNudopmanmonnsie pecypesl GUIIC
OOpMICHHE H TIOArOTOBKA K 3aIIHTeE DIIEKTpOHHAs yueb.-MeTol. uT. [2] Bce 143
ctp., [1O Math Works-MATLAB, Simulink 1 23
1a00paTOpPHBIX padoT R2014b

6. DOoHJ OLIEHOYHBIX CPEACTB IJId IPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOI aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabsusie meponpusitus (KM)

Yuu-
Ha3Banue
Ne | Ce- Bung Makc. THIBA-
KOHTPOJIBHOTO (Bec [Topsnok HauKcaeHus 6aMIOB
KM|mectp| koHTpoIIs UG — Oan eTCs B
poIIp A
K 3amure 1abopaTopHOit paboThI
. 3amura NIOITYCKAIOTCsI CTYJCHTHI, KOTOPBIE
Texymmii o
1 1 KOHTPOIE naboparopHoii |0,1| 1 |[BeIONTHUIN TaOOPaTOPHYIO PadOTY, DK3aMEH
p pabotsr 1 oopMUIIH B COOTBETCTBUH C TPEOOBAHHUSIMH
OTYET O JIAOOPATOPHOU paboTe U




NpeA0CTaBMIIN €ro K 3ammre. Kaxaomy
CTYJICHTY 3aJIaeTCsl HE MEHee 3-X BOIPOCOB
Ha TeMmy JiabopaTopHoi padoTsl. [Ipu
OILICHUBAHHUU PE3YJIBTaTOB MEPOTIPHSITHS
WCTIOBb3yeTCs OaTbHO-PEUTHHIOBASI
cUcTeMa OI[CHUBaHUS PE3YIBTaTOB YIeOHOMH
NesITeIbHOCTH 00yJaromuxcs (yTBepkIeHa
npukazoM pexropa ot 24.05.2019 . Ne 179) .
MaxkcuMaabHOE KOJIMYEeCTBO OaJIOB 3a
MepomnpusTue - 1. BecoBoit koaddurment
MeponpusTHs — 1.

1 6amn - BepHO O(DOPMIICHHBIN OTUET,
000CHOBAHHBIE BBIBOJIBI i BEPHBIC OTBETHI
Ha 60% 1 OoJiee BONPOCOB 10 padboTe

0 6ayoB - HeBEpHO O0(OPMIICHHBII OTYET
/v He0OOOCHOBAHHBIE BBIBOABI W/ MIIH
BEpHbIE OTBETHI Ha MeHee 60% BOIpoCcoB 1o
pabore.

Texymmii
KOHTPOJIb

3amura
nabopaTtopHOH
paboThr 2

0,1

K 3amuTe 1aboparopHoit paboTs
TTOITYCKAIOTCS CTYJCHTHI, KOTOPBIE
BBITIOJTHUJIHN JTAOOPATOPHYIO PadoTy,
0o(opMUIM B COOTBETCTBUH € TPEOOBAHUSAMHU
0TYeT O JJabopaTopHOI padoTe U
NpeA0CTaBMIIN ero K 3amure. Kaxaomy
CTYICHTY 3aJIaeTCsl HE MEHee 3-X BOIIPOCOB
Ha TeMy JaboparopHoil paboTsl. [Ipu
OLIEHUBAHHUH PE3YJBTATOB MEPOTIPHSITHS
UCTIONIb3yeTCs OAJUIbHO-PEUTHHIOBAsI
crcTeMa OI[CHUBAaHUS PE3YIBTaTOB YIeOHOMH
NesITeIbHOCTH 00yJaromuxcs (yTBepKIeHa
rprka3zoM pexropa ot 24.05.2019 . Ne 179) .
MaxkcuMaabHOE KOJIMYeCTBO OaJIOB 3a
MeporpusTue - 1. BecoBoil koapdunueHt
MeponpusITHs — 1.

1 6amnn - BepHO 0OPMIICHHBII OTYET,
000CHOBaHHBIE BBIBO/IBI U BEPHBIE OTBETHI
Ha 60% u Gosiee BOMPOCOB 10 padboTe

0 6asoB - HeBEpHO 0(OPMIICHHBII OTUET
11/ HEOOOCHOBaHHbBIE BBIBOBI U/WIIH
BEpHbIE OTBETHI Ha MeHee 60% BOIpPOCOB 1o
pabore.

OK3aMCH|

Texymmii
KOHTPOJIb

3amuTa
nabopaTopHOH
pabotsl 3

0,1

K 3amuTe 1aboparopHoit pabOThI

IOy CKAIOTCSl CTYACHTBI, KOTOPbIE
BBHITIOJTHUJIHN JTAOOPATOPHYIO padoTy,
0(OopMUIIM B COOTBETCTBUH C TPEOOBAHUSIMU
0TYeT O JJabopaTopHOI padoTe U
Npea0CTaBMIN ero K 3ammre. Kaxaomy
CTYJCHTY 3aJIaeTCsl HE MEHee 3-X BOIIPOCOB
Ha TeMy JabopaTtopHoi paboTsl. [Ipu
OLICHUBAHHUU PE3YJBTATOB MEPOTIPHUSTHS
UCTIOJIb3yeTCs OAJUIbHO-PEUTHHIOBas
crcTeMa OI[CHUBAaHUS PE3YIBTAaTOB YIeOHOMH
NesITeIbHOCTH 00yyaromuxcs (yTBepkieHa
npuka3oM pextopa ot 24.05.2019 . Ne 179) .
MaxkcuMaabHOE KOJIMYeCTBO OalJIoB 3a

meponpusitue - 1. BecoBoil koagdunmeHt

OK3aMCH|




MeponpusTHs — 1.

1 6amn - BepHO O(DOPMIICHHBIN OTUET,
000CHOBaHHBIE BBIBO/IBI U BEPHBIE OTBETHI
Ha 60% u OoJsiee BOPOCOB 10 padboTe

0 6asoB - HeBEpPHO O(OPMIICHHBII OTYET
/v He0OOOCHOBAHHBIE BBIBOABI W/ MIIH
BEpHbIE OTBETHI Ha MeHee 60% BOIpoCcoB 1o
pabore.

Texymmii
KOHTPOJIb

3amura
nabopaTtopHOH
paboTsl 4

0,2

K 3amuTe 1aboparopHoit paboTs
TTOITYCKAIOTCS CTYJCHTHI, KOTOPBIE
BBITIOJTHUJIHN JTAOOPATOPHYIO PadoTy,
0o(opMUIM B COOTBETCTBUH € TPEOOBAHUSAMHU
0TYeT O JJabopaTopHOI padoTe U
NpeA0CTaBMIIN ero K 3ammre. Kaxaomy
CTYICHTY 3aJlaeTCsl HE MEHee 3-X BOIIPOCOB
Ha TeMy JaboparopHoil paboTsl. [Ipu
OILICHUBAHHUH PE3YJIBTATOB MEPOTIPHSITHS
UCTIONIb3yeTCs OAJUIbHO-PEUTHHIOBAsI
crcTeMa OI[CHUBAaHUS PE3YIBTaTOB YIeOHOMH
NesITeIbHOCTH 00yyaromuxcs (yTBepKIeHa
rprka3zoM pexropa ot 24.05.2019 . Ne 179) .
MaxkcuMaabHOE KOJIMYeCTBO OaJIoB 3a
MeporpusTue - 1. BecoBoil koapdunueHt
MeponpusITHs — 1.

1 6amnn - BepHO 0OPMIICHHBII OTYET,
000CHOBaHHBIE BBIBO/IBI U BEPHBIE OTBETHI
Ha 60% u Goyiee BOMPOCOB 10 padboTe

0 6asoB - HeBEpHO 0(OPMIICHHBII OTUET
11/ HEOOOCHOBaHHbBIE BBIBOBI U/WIIH
BEpHbIE OTBETHI Ha MeHee 60% BOIpPOCOB 1o
pabore.

OK3aMCH|

Texymui
KOHTPOJIb

pacyeTHo-
rpaduueckas
pabota

0,5

PI'P npencrasiser co0oil caMmocToATEIbHOE
peweHue 3aja4 Ha 6 TeM. Cpok BbIlauu:
nepBast Hezenst o0yueHust. Cpok cauu:
nociuenHsas Heaens cemectpa. OLeHuBaeTcs
NpaBWIBHOCTH pemmeHus. [Ipu oneHnBanun
PE3YJIBTaTOB MEPONPUATHSI UCIIONb3YETCS
0aJUTbHO-PEUTHHTOBAsI CICTEMa OI[CHUBAHUS
pE3yNIbTaTOB yUeOHOH NesTeNbHOCTH
oOyuarormuxcs (yTBepKIeHa MPUKa30M
pexropa ot 24.05.2019 . Ne 179) .
MaxkcuMaabHOE KOJIMYeCTBO OAJIOB 3a
MeponpusTue - 6. BecoBoii ko3 duienT
MeponpuaTus — 1.

6 6aJIOB - BEPHO pellieHbl BCe 3a/1auu 1o 6
13 6 TeM;

5 6anIoB - BEpHO pelleHb! BCe 3a/1a4u 1o 5
13 6 TeM;

4 Gasa - BEpHO peLleHbI BCe 3aa4M 110 4 U3
6 TeM;

3 GaJuta - BEpHO peLIeHbI Bce 3aJa4M 110 3 U3
6 TeM;

2 GaJia - BEpHO pELIeHbI BCe 3aJa4M 110 2 U3
6 TeM;

1 6ann - BepHO pelleHa Bce 3a1a4u 1o 1 u3 6

TEM;

OK3aMCH|




(0 GansoB - HE pelIeHBI BCE 3a/1a4d HU 110
OIHOU U3 6 TEM.

[Tpome-
KyTOUHAS
arTecTanus

OK3aMCH

K sK3aMeHy TOMyCKarOTCS CTYICHTHI,
BBITIOTHUBIIIKE U 3AIIUTHUBIIUE BCE
maGopaTopHbIe pabOTHI M paCYETHO-
rpaduueckyro paboty He MeHee, ueM Ha 4
Oayta. DK3aMeH MPOBOUTCS B MUCHbMEHHOM
dopme. CTyneHTy BblnaeTcs Ounet ¢ 4
BOTIPOCAMH M3 CIIHCKA KOHTPOJIBHBIX
BOTIPOCOB U 3ajJlaua. PemieHue 3aqauu
SIBJISICTCS MUHIUMAJIEHO HEOOXOTUMBIM
YCIIOBUEM C/Iaud dK3aMeHa. Bpewms,
OTBEJIEHHOE Ha MOATrOTOBKY - 1 wac. [Tpu
OIICHUBAHUU PE3YJIETATOB MEPOTPHUSITHS
MCIIOJIb3YETCsl 0alNIbHO-PEHTHHIOBASI
CUCTEeMa OIICHUBAHHUS PE3yIbTaTOB YUEOHOM
nesTeTbHOCTH 00yJarommxcst (YTBepKIAeHa
npuka3oM pektopa ot 24.05.2019 . Ne 179).
MakcuManbHOE KOJMYeCTBO OaJlIoB - 5.

5 GannoB - BEpHO pellieHHas 3a7a4a u
BEPHBIC OTBETHI HA 4 TEOPETUICCKUX
BOIIPOCA;

4 Oasuta - BEpHO pelIeHHas 3a/1aua U BEpHbIE
OTBETHI HAa 3 TEOPETUYECKUX BOIPOCA;

3 Gaiia - BEpHO pelIeHHas 3a/lauya U BEpHbIE
OTBETHI Ha 2 TEOPETUYECKUX BOIPOCA;

2 Gaisia - BEpHO pellleHHas 3a/a4a U BEpHBIH
OTBET Ha | TeOpeTHUUECKuil BOIPOC;

1 Gann - BepHO pellieHHas 3aja4a 1 npu
OTCYTCTBHH BEPHBIX OTBETOB Ha
TEOPETUUECKUE BONPOCHI;

0 GannoB - 3a/1a4a perieHa HeBEPHO.

OK3aMCH|

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun

IIPOMEKYTOYHOU
aTTeCTalH

[Tpouenypa npoBeneHus

Kpurepun
OLICHUBAHUs

OK3aMCH

K sk3ameHy pomyckaroTcsi CTyEHTbI, BBIOJHUBIINE U
3alIUTUBIINE BCE JIAOOpATOpHBIE pabOThI U pacueTHO-TpapHUECKyIO
paboTty He MeHee, ueM Ha 4 6ana. JK3aMeH MPOBOJAUTCS B
nuceMeHHOU hopme. Kaxmomy CTyneHTy BbIaeTcst OWIIeT, B
KOTOPOM IMPHUCYTCTBYET IO YETHIPE TEOPETUUECKUX BOIIPOCA U OJJHA
npakTUyeckas 3aja4da (1o OHOMY 3aJJaHUI0 Ha KaXK]IbIi pa3zien).
OneHka 3a 5K3aMeH PaCCYUTHIBAETCS M0 PEUTUHTY 00yUaronierocs
[0 JUCUUIUIMHE R11 Ha OCHOBE PENUTHHIA 110 TEKYILIEMY KOHTPOJIIO
RTex u peiituHra nmpoMexyTouHou arrecranuu Rma mo ¢popmyie:
Rn=0,6 RTrex+0,4 Rma, rne RTex=0,1KM1+0,1KM2+
0,1KM3+0,2KM4 +0,5KMS5 paccuuThiBaeTCsl Ha OCHOBE OaJIJIOB,
HaOpaHHBIX OOYYAOIIUMCS IO PE3yabTaTaM TEKYIIEro KOHTPOJIS C
y4eToM BecoBoro kodddumnuenra. [llkana nepeBoga peTuHra B
oueHKy: «Otmmyao» - Rd = 85...100%; «Xopomo» - Rd =
75...84%; « YnoBnerBoputenbHO» - Rd = 60...74%; «
HeynosnerBopurensao» - Rd =0...59%.

B coorBeTcTBUU
cmm. 2.5,
[Tomoxxenus

2.6




6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMIIETEHLINU €3yJIbTaThl 00yUYEHUS bRkl

3HaeT: YpaBHEHUs JBUKEHUS UICATLHON U BSI3KOH YKHIKOCTH; 3aMBIKAIOIINE

[1K-2 YpaBHEHHUSA; HEPA3PBIBHOCTH, COCTOSTHUSA, TEMIONPOBOAHOCTH; IOCTAHOBKY A
Ha4yaJIbHbIX U TPAHUYHBIX YCIOBUI; MHTETPaJbl YPAaBHEHUN JIBUKECHUSA.

K-2 Ymeet: VcciienoBarh ABIKEHHS KHUJIKOCTEH U Ta30B (PU3UKO-MaTeMaTH4eCKIMHU AAnAE
METOHAMU.
HMeet npakTuuecKuii onbIT: PanioHanbHOTO BEIOOpA MOJIEIH KUIKOCTH WIIH

[1K-2 ra3a, ONMCHIBAIOLICH OCHOBHBIE YEPTHI UCCIIEYEMOTO SIBIICHUS U BbIOOpa MeToaa [HH++HH
pELLIECHNs TOCTABJICHHOM 3a/1a4i MEXaHUKU KUJAKOCTH U rasa.

Tumossie KOHTPOJIBHBIC 3aIaHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUITIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe 1 MH(OPMAIIMOHHOE O0ecriedeHue TUCHUIIIMHBI

IleuaTnasi yqe6H0-MeTonnqec1caﬂ AOKYMCHTAIIUA
a) OCHO6HAA 1umepamypa.

1. Tuprunos, A. JI. MexaHuka >XUAKOCTH U Ta3a (ruapasiuka) [ Tekcr]
y4eOHUK JIJIs1 By30B 10 HarpaBiieHusiM "TexH. Hayku", "TexHuka u TexHomorus" A.
. Tuprunos ; Cankr-IleTepOypr. roc. MOJIUTEXH. YH-T. - 3-€ U3/., UCIIP. U JIOII. -
CI16.: UznarennsctBo [lonutexuuueckoro yausepcurera, 2007. - 544 c. ui.

2. Jloxkos, E. ®. Coopnuk 3aaau no ruapasiuke [Tekcr] Y. 1 yueO.
nocooue E. ®@. JloxkkoB ; Uens6. momutexH. uH-T uM. JIeHUMHCKOTO KOMcoMora, Kad.
I'uaponpuBon u ruaponHeBMoaBTomaruka ; FOYpl'Y. -, 1984

3. T'mapaBnuka, TUIPOMAIIMHBI U THIPOIPUBOILI Yueb. 11 BTy30B T. M.
bamra, C. C. Pynues, b. b. Hekpacos u np. - 2-e uzn., nepepal. - M.
Mamnoctpoenune, 1982. - 423 c. uin.

0) OononHUmMeNbHASL IUMePamypa:

1. Hexkpacos, b. b. 3aiaunuk no rupaBiyke, THAPOMAIINHAM U
TUAPONpPHUBOAY Yueld. mocodue s MalmHOCTpouT. cnel. By3oB [loxg pex. b. b.
Hexpacoga. - M.: Beicias mkosa, 1989. - 192 c. nin.

2. llomos, 1. H. Mexanuka ruJipo- 1 THEBMOIIPUBOJOB YueO. 1Jid By30B
10 HAIMPABJIEHUIO MOJATOT. AUTIOMUD. CIIEHHUATMCTOB B 00J1. TEXHUKU U TEXHOJIOTUU
J1. H. ITonoB; ®@enep. uenenas nporpamma "l['oc. mogaepxka MHTETpaliu BHICIIL.
oOpa3zoBanus u ¢pyHaam. Hayku'"; @enep. uenenas nporpamma "l'oc. moaepxka
MHTETpalyy BbICIL. 00pa3oBaHMs U QyHIaM. Hayku'". - 2-e u3n., crep. - M.:
Hznparenscteo MI'TY, 2002. - 319 ¢. ui.

3.  Csemnukos, B. K. Cranounslie ruaponpuBoasl TekcT cripaBouHUK B.
K. Cemnukos. - 5-¢ uzn., nepepad. u nom. - M.: MammHoctpoenue, 2008. - 639 c.
WII.

6) omedyecmeernHvle U 3apy6€9fCHbl€ JHCYPHAJbL NO ()MCL}MI’UZMH@, umeroujuecs 6 oubnuomexe:

He npenycmorpenst

2) MemoouuecKue YKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.




1. Toiigo, M. E. DnieMeHTbI THAPONPUBOIA U THIPOABTOMATUKH [ TeKkcT]
MeTOJI. yKazaHus K n1a0. paboram M. E. Toitno, A. b. lInuros ; FOx.-Ypai. roc. yH-
T, Kad. ['mapasnuka u rugponuesmocuctemsl ; FOYpI'Y. - UensOunck:
M3parensctBo FOVYPI'Y, 2001. - 57 ¢. un.

U3 HUXx. yqe6H0-MemoduueCKoe obecneverue camocmosmenbHou pd60n’Ibl cmydeﬂma:

3ﬂeKTp0HHaH yqe6H0-MeTounqec1¢aﬂ AOKYMCHTAIlUA

HaumenoBanue
No Bun peeypeas | bubmuorpadpuyeckoe onrcanue
JUTEPaTyphl AIIEKTPOHHOH
dopme
IEKTPOHHO- [oiino, M.E. IIpoekTupoBanue 00beMHBIX THAPOTIPHBOIOB.
1 JlononHuTEeNBHAS |[OMOIMOTEUHAS [DnexTpoHHbIN pecypc| — DieKTpoH. AaH. — M. :
UTEpaTypa cucremMa Marmmnoctpoenue, 2009. — 304 c. — Pexxum nocryna:
n3narenbcTBa Jlans |http://e.lanbook.com/book/729 — 3aru. ¢ skpana.
EKTPOHHO- CnaboxanuH, I'. JI. ['unpasnuka : yaeonoe nocodue / I'. 1.
Cnaboxanun. — Tomck : TTACY, 2017. — 144 ¢. — ISBN
p [HonommmTenbias (onbmmoTeumas 978-5-93057-808-9. — TeKcT : MeKTpOHHbIi // JIans :
MTepaTypa cucreMa i
anarensersa Jlams HIIEKTPOHHO-OuOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/138992
[TepedeHp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:
1. Microsoft-Office(6eccpouno)
2. PTC-MathCAD(6eccpouHo)
3. TECHUC-Flow Vision 3.0.8(6eccpouHo)
4. Dassault Systemes-SolidWorks Education Edition 500 CAMPUS(6eccpouno)
5. Math Works-MATLAB, Simulink R2014b(6eccpouno)

[Tepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAIITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. EBSCO Information Services-EBSCOhost Research Databases(28.02.2017)
2. -baza nanaeix BUHUTU PAH(6eccpouno)
3. -Uudopmarmonnsie pecypest @I'Y OUIIC(6eccpouano)

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUTITHHbI

No OcHoBHOE 000pyIOBaHKE, CTEHIBI, MAKETHI, KOMITBIOTEPHAS TEXHUKA,
Bun 3anaruit . I_l MIpelyCTaHOBICHHOE IPOrpaMMHOE 00eCTIeYeHIE, UCTIONB3YEeMOe I Pa3IHUHbIX
Y- BUJIOB 3aHATHH

YueOHo-uccaenoBarenbckuiil cteHa "IIpoMblIeHHbIE JaTYUKA MEXaHUYECKUX
BennuuH" (MoHoOMOUHOTO HcTioHeHus ) Moaenb: [1J[-MB-MP (1. biok nutanus;
Jlaboparopusie (375 [2. 'enepaTrop nepeMeHHOT0 HanpspkeHus; 3. biok 1aTuuKoB 4acTOThI BpalleHus; 4.

3aHATUS (1) [brok naTyMKOB YIIOBOrO MOJOKEHUs; 5. biok nndpoBbIX HHIAUKATOPOB; 6.
KoMrutekT 6eCKOHTAaKTHBIX KOHEYHBIX BBIKITIOUATeNei 1 mpeoOpa3oBaTens
nepemereHus; 7. KoMIiekT BcnomorareiabHbIX 3JIEMEHTOB. )

YueOHO-Hccaea0BaTeabCcKkuil cTeH 1 "IIpoMBITTIEHHBIE JATYUKH TEXHOJIOTHUECKON

Jlaboparopusie (375 [mropmaruzanuu" (Monobnounoro ucnonaenus) moaens: [TJI-TU (1. biok
3aHATUSA (1) |muranwms; 2. [eHEepaTop MOCTOSTHHOTO U MIEPEMEHHOTO HaNpspKeHus; 3. Perymsrop

ToKa; 4. JlaTuuKu ToKa M HanpsbkeHus; 5. Jlarunku Temneparypsl; 6. Jlaruuku




MarHUTHOTO 10J1s1; 7. IHTerpanbHblil 1aTYMK OCBEIEHHOCTH; 8. biiok nnpoBbix
nHIUKaTopoB; 9. LludpoBoit MyasTUMETD.)




