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1. O0mue cBeaeHus 0 JUCHUILTUHE (MOYJIIE).

[enbro n3yyeHus TUCIUIUIMHBI (MOJTYJISI) SIBISIETCS:

- (opMupoBaHME  CHCTEMHBIX 3HAaHUM O MOPUHIMIAX  PabOTHI,
KOHCTPYKTUBHBIX OCOOCHHOCTSIX W O0JACTAX MPUMEHEHUS THAPABIMYECKUX U
MTHEBMATHYECKUX CUCTEM aBTOMAaTU3AIlUH;

- pa3BuTHE MPOPECCUOHATIBHBIX KOMIIETCHIIMNA B 00JaCTH MPOCKTUPOBAHUS,
pacueTa, MOHTa)ka M JKCIUTyaTalliy THAPABIMYECKUX U TTHEBMATUUYECKUX CUCTEM
yIpaBJICHUS;

- TOJATOTOBKAa KBATM(UIIMPOBAHHBIX CIEIUATUCTOB, CIOCOOHBIX peIIaTh
NpaKTUYECKUEe 3aJayd 10 AaBTOMATHU3AllUM TEXHOJOTHYECKUX TPOILECCOB C
UCIIOJIb30BAaHUEM THAPABIMYCCKUX U MTHEBMATUYECKUX MPUBOJIOB.

3aayamMu TUCIUTIIUHBI (MOJTYJIsT) SIBJISIFOTCS:

- U3y4eHue (PU3NYECKUX OCHOB paOOThI THIPABINYECKUX Y THEBMATUUECKUX
CHUCTEM, UX IIPEUMYIIIECTB U OIPAHUYCHHI B MIPOMBIILJICHHBIX IPUMEHCHHUSIX;

- U3Y4YEHU TPUHIUIIOB JCHCTBUS, KOHCTPYKTHUBHBIX OCOOCHHOCTEH U
XapaKTePUCTUK OCHOBHBIX DJIEMEHTOB THUJPO- U ITHEBMOCHCTEM (HACOCOB,
KOMIIPECCOPOB, pACIPENEIIUTENEH, UUINHIPOB, MOTOPOB, KJIAllaHOB);

- (opmMupoBaHHe HaBBIKA YTCHHS U Pa3paOOTKU MPUHIIUIHUAIBHBIX CXEM
TUAPABINYECKAX M MHEBMATHYECKUX CUCTEM C HUCIIOJIb30BAHUEM CTaHIAPTHBIX
YCIIOBHBIX 0003HAUYEHMUI;

- mpuoOpeTeHne MPaKTUYECKUX HABBIKOB pacueTra U IMoJ00pa OCHOBHBIX
napaMeTpoB THAPABINYECKHUX U THEBMATUYECKUX IIPUBO/JIOB;

- OCBOGHHE METOJOB aHajlu3a M CHUHTE3a CHUCTEM aBTOMAaTHYECKOTO
YOPaBICHUSI C TUAPABIMYECKUMH U [MHEBMATUYECKUMU HCIOJIHUTEIbHBIMU
YCTPOWCTBAMU;

-  H3yYCHHE  COBPEMEHHBIX  TEHACHUUA  pa3BUTUA  TUIPO- U
ITHEBMOABTOMATUKH, BKIIIOYasi IPUMEHEHHUE MPOrPAMMUPYEMBIX KOHTPOJIEPOB U
IU(GPOBBIX CUCTEM YTIPABIICHUS.

2. [Tnanupyemble pe3yabTaThl 00yUeHUs 10 AUCITUTUTHHE (MOIYITIO).

Ilepeuenr ¢GopMUpyeMBIX PpPE3YyJIbTaTOB OCBOCHUS  0O0pa3oBaTEIbHOU
porpaMmbl (KOMIIETEHITNI ) B pe3yJIbTaTe 00yUYeHUS 10 TUCIHUILTHHE (MOJIYIIIO):

OIIK-1 - CnocobeH pemiaTh WHXKEHEpPHBIE 3a7aud B MPOQPECCHOHATBHOMN
NESTENHbHOCTH, WCIONB3YsS METONBl €CTECTBCHHBIX HAyK, MaTEeMaTHYECKOTO
aHanW3a W MOJCIUPOBAHUS HA OCHOBE (YHIAMEHTAIBHBIX 3HAHWN (QHU3UKH,
MaTeMaTUKH W OOIIETeXHUYECKUX MUCIHIUIMH IS (QopManu3anuu, pacuéra u
000CHOBaHUS PEIICHUN, HATTPABICHHBIX HA Pa3BUTHE TPAHCTIOPTHBIX CUCTEM;



IIK-2 - ChoocobeH pa3pabarblBaTh MPOEKTHYIO, KOHCTPYKTOPCKYIO,
MOHT@XHYI0, JKCIUTyaTal[MOHHYIO, PEMOHTHYI0O U JPYIyl0 TEXHHUYECKYIO
JOKYMEHTAIIMIO Ha CHCTEMBI IPUBOJIOB MMOAbEMHO-TPAHCTIOPTHBIX, CTPOUTEIHHBIX,
JTOPOXKHBIX, MTyTEBBIX MAIIMH U 000PYIOBAHHS,

YK-3 - CnocobeH opranuzoBatb pa0OTy KOMaHIbI [JIsi JOCTHXKECHUS
IIOCTaBJICHHOM LIEJIH.

OO06yueHue 1o JUCHUILIUHE (MOIYITIO) MPEINoaraeT, 4To [0 €ro pe3yabTaTam
oOyyJaromuiics Oyer:

3HaATD:

- OCHOBHBIC 3aKOHBI TUJIPABIUKHN U TTHEBMATUKU, TPUHIUIIBI paOOThI THAPO-
Y TTHEBMOIIPUBO/IOB;

- YCTPOMCTBO M XapaKTEPUCTUKH OCHOBHBIX DJIEMEHTOB THAPO- U
ITHEBMOCHCTEM;

- METOJIbI pacyeTa W MPOSKTUPOBAHUS TUIPABINYCCKUX U MTHEBMATHUCCKUX
CHUCTEM YIIpaBJICHUS,

- COBpPEMCHHBIC TCHJICHIIMM aBTOMATH3allMM THUJPO- M TTHEBMOCHUCTEM B
MEXaTPOHHBIX U POOOTOTEXHUYECKUX KOMILIEKCAX.

YMmerh:

- AaHAJIM3UPOBATh CXEMBbI THAPABINYECKUX U THEBMATUUECKUX CUCTEM;

- MPOBOJIUTH PaCUEThl MAPAMETPOB TUJIPO- U MTHEBMOMPUBOIOB;

- ToAOMpaTh KOMIOHEHTHI JIJII TMOCTPOCHMSI THUIAPO- U ITHEBMOCHUCTEM B
COOTBETCTBHUH C TEXHHUYCCKUM 3aJaHUEM;

- JIMarHOCTUPOBAaTh W  YCTPaHITh HEUCIPABHOCTH B THUIPO- U
ITHEBMOABTOMAaTHKE.

Baagers:

- HAaBBIKAMM YTEHHUS W COCTABJICHUS THUJIPABINYECKUX W ITHEBMATHYECKHUX
CXEM;

- METOJIaMU MOJICJIMPOBAHUS U CUMYJISIIUM pabOTHI THAPO- U THEBMOCHUCTEM;

- IPaKTUYECKUMH HaBbIKaMU COOPKH, HACTPOWKHU U OTIIAJIKU THAPABITUIECKUX
1 THEBMATHYECKUX CUCTEM;

- ONBITOM PabOThl C KOHTPOJUIEpAMH M CHCTEMaMH aBTOMATUYECKOIO
YIPABJIECHUS THAPO- U THEBMONIPUBOJAMH.

3. O0beM TUCHUIUIHHBI (MOYJIIA).

3.1. O6mas Tpy10€eMKOCTh JUCHMUIUTMHBI (MOTYIIS).



OO6miass TpyIOEMKOCTh NUCIUIUIMHBI (Monaynsi) coctaBisier 4 3.e. (144
akaJeMHYecKuX Jaca(oB).

3.2. O6bem pgucuuIuIMHBL (Moayns) B (opMe KOHTAaKTHOM pabOThI
oOyJaromuxcs C  MeJaroruyeckuMud  pabOTHUKaMU U (WIH)  JIMIAMH,
PUBJIEKAEMBIMH K peanu3aluu 00pa3oBaTeIbHON MPOrpaMMbl HA UHBIX YCIOBUSX,
IpU NMPOBEACHUM YUEOHBIX 3aHATUMN:

KoanuecTBo yacos

Tun yyeOHBIX 3aHATHI
v Bcero | Cemectp Ne5

KonraktHas pabota Impy poBeIeHNH YU4eOHBIX 3aHSATHH (BCETO0): 96 96
B ToMm uncne:

3aHATUSA JIEKIIMOHHOTO THIIA 48 48
3aHATHSI CEMUHAPCKOTO THIIA 48 48

3.3. O06beM nucHMIUIMHBL (MOAYJsi) B (popMe caMOCTOSTENbHOW PabOThI
oOydJaromuxcs, a Takke B (QopMe KOHTAKTHON pabOThl OO0ydYarOIIUXCS C
NeJJarornuyeCKUMU pabOTHUKAMHU | (UJTK) JTMIIAMU, TIPUBJIEKAEMBIMU K peaiu3aluu
oOpa3oBaTeIbHOM MPOrpaMMbl Ha HWHBIX YCIOBHUSX, TPU TPOBEIACHUU
IIPOMEKYTOYHOM aTTECTAIlUK COCTaBIISIET 48 akajgeMUueckux yaca (oB).

3.4. TIpu oOyueHnH 10 MHANBUyaTbHOMY Y4€OHOMY IUIaHY, B TOM YHCIIE TIPU
YCKOPEHHOM OOY4YeHUH, 00BEM TUCIUIUIMHEI (MOIYIIS) MOKET OBITh peain30BaH
MIOJIHOCTBIO B (DOPME CaMOCTOSITEIIbHON pabOThl 00YJarONIUXCs, a TaKKe B opme
KOHTaKTHOM paboThl 00yYaromuxcs ¢ MeJarorudecCKuMu paOOTHUKAMHU W (WUIIH)
JIMIIAMH, TIPUBJICKAEMBIMU K pear3aiii 00pa3oBaTeIbHON MPOrpaMMbl Ha HHBIX
YCIIOBHSIX, TIPH TTPOBEJICHUH MPOMEKYTOYHON aTTeCTaIIH.

4. ConeprxaHue TUCIUILIAHBI (MOTYIIS).

4.1. 3aHsATHs TEKIIHOHHOTO THUIIA.

TeMaTrka NEKIIMOHHBIX 3aHATUH / KpaTKOC COACPIKAHUC

1 OCHOBEI MCXATPOHUKU U THAPOIMMHEBMATHYCCKUX CUCTEM
PaccmarpuBaemble BOIIPOCHL:

- OmpeneneHre MeXaTPpOHUKH;

- Ponb ruapaBnnvecKkux ¥ MHEBMATHYECKUX CHCTEM B MEXaTPOHHUKE;

- Knaccuukanms HCIOMHUTEIBHBIX YCTPOWCTB;

- [IpenmymiecTBa IEKTPOrHAPABINIECKHUX U 3JIEKTPOITHEBMATHIECKUX CHCTEM.

2 CpaBHI/ITCJ'ILHEUI OIICHKA JJICKTPUUCCKUX, TUAPABIIMUCCKUX U ITHCBMATUYCCKHUX CUCTEM

PaCCManI/IBaGMBIG BOIIPOCHI:
- KOHCprKTI/IBHI)IG XapaKTCPUCTUKU CUCTEM,




n/n

TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

- Paboune 1 5KOHOMHUYECKHE TAPaMETPBI;
- loCTOMHCTBA U HEOCTATKU THPABIMICCKUX MPeodpa3oBaTeeii;
- OcoOeHHOCTH THEBMAaTHYECKHX IpeoOpa3oBateeil.

duznyeckre CBOMCTBA JKUIKOCTEH
PaccmartpuBaemMble BOIIPOCHI:

- [I1OoTHOCTB, YACTBHBIN BEC, YACIBHBIA 00BEM;
- CxuMaeMoCTh U TEMIIEPATYPHOE PACIIUPEHHUE;
- BSBKOCTI: U €€ 3aBUCUMOCTD OT TEMIICPATYPHI;
- ﬂBJ’IeHI/Ie KaBUTaIlluUnu 1 OGJIPITepaHI/II/I.

OCHOBEI TUApOAMHAMUKN

PaccmarpuBaemMble BOIIPOCHI:

- 3aKkoH Bsa3Koro TpeHus HproToHa;

- JlamuHapHbIN 1 TypOYJIECHTHBII PEXUMBI TEUCHUS,
- YpaBHeHUE HEPa3phIBHOCTH ITOTOKA;

- YpaBHeHue bepHyIu u ero npuMeHeHue.

TepMO)II/IHaMI/I‘—IeCKI/Ie MMpONHECCHI B ra3zax
PaccmaTprBaeMble BOIIPOCHL:

- YpaBHEHUE COCTOSHHUS UIECAIBHOIO Iasa;

- M30x0opHBIi, n300apHBIA U H30TEPMUYUECKHH TTPOLIECCHI;
- Anna0aTHBIN U TONUTPOIHBINA POIIECCHI;

- 3axon apms, ['eii-Jlroccaka, boitna-Mapuotra.

Hazuauenue n Knaccmbnxaum[ IMHEBMATUYCCKUX CUCTEM
PaccmartpuBaemMble BOIIPOCH:

- OyHKIUT THEBMOCUCTEM (TIepeMelIeHne, CO3/JaHie YCUIUI, aBTOMaTH3aIHA);
- JInana3zoHbl JaBJIEHUN: HU3KUI, CPEHUM, BBICOKUI;

- O6nacT MPUMEHEHUS THEBMOCUCTEM;

- JlocTomHCTBa ¥ HEIOCTATKY ITHEBMOIPUBO/IOB.

CtpykTypa MHEBMATUUYECKOW CUCTEMBI
PaccmatpuBaemble BOIIPOCHI:

- HcnonauTensHbIe yeTpoiicTBa (ITHEBMOIBUTATENH);
- Hanpasnsronias u peryaupyromnias anmaparypa;

- Y3e11 NoAroTOBKU BO3yXa;

- Ponb 1aTuuKOB M yHpaBIIOIIUX YCTPOMCTB.

HHGBMOI[BI/IFaTeJ'H/II THUIIBI U IIPUHIUIIBL pa6OTBI
PaccmaTprBaembie BOITPOCHI:

- [THEeBMOLIMITUHPBI OJHOCTOPOHHETO U JIBYCTOPOHHETO JICHCTBUS;
- MembpanHbIe 1 CHIB(OHHBIE TBUTATEIH;

- YapHbie v BpaIIAOIIUecs [IHIHH/PBL;

- OcoGeHHOCTH MHOTOIIO3UITHOHHBIX IIUIINHAPOB.

Hanpaannomas[ IMHEBMOaAIIaparypa
PaccmarpuBaemble BOIIPOCHL:

- [THeBMOpacnpenenuTeny: Kiaccupukamms 1 0003HAUCHIS,
- OOpaTHBIe KITamaHbl ¥ KIIAaHBl OBICTPOTO BBIXJIONA;

- Jlornueckue xnanans! (M1, NJIN);

- Knmanans! mocieoBaTensHOCTH M BBIJEPIKKH BPEMEHH.

10

PGPYJ'II/IPYIOH_IE[H IMHEBMOaAMIaparypa
PaccmartpuBaeMble BOIIPOCH:

- PenqykunoHHBIC U IpEOXpaHUTETHHEIC KIIATIAHEI,
- JIpoccenu ¢ oOpaTHEIM KIIaNIaHOM;




n/n

TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

- [IpuHIUTIBL peTyAUpOBaHUs JaBJICHUS U PACXO/a;
- YcrpolicTBa Ui MOATOTOBKY BO3/TyXa.

11

YcinoBHEIE O603Ha‘IeHI/I$I 3JIECMEHTOB ITHEBMOCXEM
PaccmarpuBaemMble BOIIPOCHI:

- Ocuosusie nmonoxenus I'OCT 2.781-96;

- O003HaYCHUS pacpeIeUTeIIeH, KITallaHOB, IPOCCEICH;

- YcrpoiicTBa MOATOTOBKU BO3/yXa M UCIIOIHUTEIBHBIE MEXaHU3MBI,
- IIpaBuiia U300paXKeHHs TUHUN U YIIPABJISIONIMX JIEMEHTOB.

12

[TpuHIUIIBI TOCTPOEHUSI MTHEBMATHYECKUX CXEM
PaccmartpuBaemMble BOIIPOCHI:

- KomImoHoBKa CXeMBbI: HUCIIOJIHUTCIIbHAA, JIOTMKO-BBIYUCIINTCIIbHAs, I/IH(I)OpMaLII/IOHHaﬂ MMOACHUCTCMBI,

- OO03HaueHHE UCXOMHOTO MONOXKEHHS 3JIEMEHTOB;
- [Ipumeps! M300paxkeHus NUIHHAPOB U paclpeieluTeNneH;
- OcoOeHHOCTH yIpaBieHUs! OMCTaOMIBHBIMU YCTPOHCTBAMH.

13

CucrteMbl ynpaBJIeHUs] THEBMONPUBOJAMHU
PaccmaTprBaeMble BOIIPOCHL:

- uxsiorpaMMBbI U TakThl pabOThI;

- llenTpanu3oBaHHOE U IELIEHTPATN30BAHHOE YIIPABIICHHUE;
- YnpaBiieHue 1o NoJI0KEHUI0, BPEMEHH U JIaBJICHHUIO;

- [Ipumepsl cxeM ¢ 00paTHOM CBS3BIO.

14

Anre0pa JIOTUKH B THEBMOCHUCTEMAX
PaccmartpruBaemMble BOIIPOCH:

- Jlornueckue onepauuu: Y, NJIN, HE, nMinukanus;
- TaOIHIIBEI HCTUHHOCTH,

- Peanuzauus QpyHKUUMI HA THEBMOIJIEMEHTAX;

- [Ipumeps! JIOTHUECKUX CXEM yIpaBIICHHUS.

15

HOCJ'IGI[OB&TCJ'IBHOCTHBIC (l)yHKI_II/II/I B TIHEBMOCHUCTEMAX
PaccmarpuBaemble BOIIPOCHL:

- Tpurrepsl: NpUHIMN PaOOTHI ¥ THIIBI;

- Peanuzauus gpyHKIui namMsaTi Ha OUCTAOMITBHBIX PACTIPEACITUTENSIX;
- BpemeHHBIe 3a7epxKKH: 3aepKKa BKIIOYEHHS U BBIKIIOUCHUS;

- IIpuMeHeHue pene BpeMeHHU.

16

HpI/IMepLI MMOCTPOCHUA MHEBMOCXEM YIIPABIICHUSA
PaccmartpuBaeMble BOIIPOCH:

- YrpaBneHue UWIMHIPOM OJHOCTOPOHHETO AECHCTBHS;

- PerynupoBanue ckopocTH IpocceTupoBaHUEM;

- Henpsimoe yripaBiieHre u yCriIeHHE MOTOKA,

- BrioxmpoBKa 1 HHBEPTHPOBAHUE CUTHAIIOB.

17

YHpaBHeHI/Ie MUIIMHAPOM ABYCTOPOHHETO HeﬁCTBHH
PaccmartpuBaeMble BOIIPOCH:

- IIpsiMoe 1 HenpsIMOE yIIpaBJIEHHUE;

- Oukcanys B KOHCYHBIX MOJIOKCHUAX

- ABTOMaTH9eCKHii 0OpaTHBIN X0,

- Peanm3anus HOBTOPSFOIIUXCS IIMKIIOB.

18

lMunponpuBoa: Ha3HAYEHHE U CTPYKTYypa

PaccmaTpuBaembie BOITPOCHI:

- Onpenenenre U GYHKIUU THIPOIIPUBO/IA;

- DHeprooOecneunBaromas, HalpapJsIONas ¥ UCTIOTHATEIbHAS TIOJICHCTEMBL;
- Knaccudukanms runponprusonos (00seMHbIE, THAPOIMHAMIYECKHE);

- OcHOBHOE 000pYI0BaHHE I'MAPONPHUBOJA.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

19

Paboumne ®HUIKOCTH B THUAPOTIPUBOIAX
PaccmaTprBaembie BOITPOCHI:

- TpeGoBaHust K pabOUUM KHIKOCTSIM;

- MuHepanbHble Maciia U UX XapaKTEepUCTHKH;

- Biausinue TeMnieparypbl U IaBJI€HHS Ha CBOMCTBA JKUIIKOCTEH;
- [IpoGembl 3arps3HeHnst 1 QUIBTPALIUH.

20

OObeMHbIE THPOMAILIHBI
PaccmarpuBaemMble BOIIPOCHI:

- Hacocsl: nopIuHeBbie, pOTOpHBIE, [IECTEPEHHBIE;
- T'UApOMOTOPHI U THAPOLMIINHAPEL;

- KITJ] rugpomMarvs;

- bananc MomHOCTH B Tuaponepeaayax.

21

I'mapoanmnapatypa

PaccmartpuBaemMble BOIIPOCHI:

- Hanpagisirolue U peryaupyouue rupoanmnaparsl;
- I'uapopacnpenenurenu: THIBI 1 0003HAYESHUS;

- Knamanb! naBneHus 1 pacxoa;

- lenuTeny MOTOKOB.

22

PerynupoBanue rupocuctem
PaccmaTprBaeMble BOIIPOCHL:

- Metozp! perynupoBaHusl JaBJICHUS U PAcXola;

- Acnonp30Banue qpocceiieil U KilanaHos;

- 3aMKHYTBIC U PA30MKHYTHIE CUCTEMBI;

- JluHaMHYecKe XapaKTepUCTUKY THAPOIPUBO/A.

23

IM'maposHuM 1 BcmoMoraTenbHbIE YCTPOMCTBA
PaccmartpuBaemblie BOpoOCHI:

- TpybompoBoAbI U COeAUHUTENBHAS apMATypa;

- 'mnpobaku 1 aKKyMyIISTODEI,

- TermI000MeHHUKH U (QUIBTPBI;

- MoHTax 1 00CIy)KHBaHHE THAPOIUHHUH.

24

Oco0eHHOCTH TUAPABIMYCCKUX IIPUBOJOB B pO60TOTeXHI/IKe
PaccmaTpuBaembie BOITPOCHI:

- TpeboBaHus K KOMITAKTHOCTH ¥ TOYHOCTH;

- Mcnonp30BaHNe MUKPOTUAPABINUECKUX CHCTEM;

- [Ipumeps! poOOTOTEXHUYECKUX PIMEHEHH;

- CpaBHeHHE C THEBMATHYECKUMU NIPUBOJAMHU.

25

KOM6I/IHI/IpOBaHHLIC CHUCTCMBI YIIPABJICHUS
PaccmaTprBaembie BOITPOCHI:

- DIEKTPOTUIPAaBIMIECKUE U 3JIEKTPOITHEBMATHYECKNE CHCTEMBI;
- PeneiiHO-KOHTAaKTHEIC CXEMBI,

- MHTerpanust ¢ MEKpOIpOIIECCOPHBIM YIPABICHHUEM;

- IIpuMepsl MPOMBIIITIEHHBIX TIPUMEHEHUH.

26

HpOCKTI/IpOBaHI/IC THAPONMHCBMATHYCCKUX CXCM
PaccmartpuBaeMble BOIIPOCHL:

- DTamnbl MPOEKTHPOBAHMS;

- Be16op KOMIIOHEHTOB 1O TApaMeTpaM;

- Onrummsanus KITJ{ n sHepronoTpedienms;

- AHanM3 HaISKHOCTH U OE30IIaCHOCTH.

27

I[I/IaTHOCTI/IKa n O6CJ'Iy)KI/IBaHI/IC CHUCTEM
PaCCMa’I‘pHBaeMBIe BOIIPOCHI:




n/n

TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

- TunoBkIe HEUCITPABHOCTHU TUAPO- U ITHEBMOCUCTEM;
- MeTombI KOHTPOIS TaBIICHUS U PacX0/a;

- 3amMeHa (GWIBTPOB U YIUIOTHEHUIA;

- TexHuka 6€30MaCHOCTH MPH 00CITY>KUBAHUH.

28

COBpeMeHHI)IC TCHACHUWHU B TUAPOITHEBMOABTOMATUKE
PaccmarpuBaemMble BOIIPOCHI:

- "YMHBIE" TUPABINYECKHE CHCTEMBI;

- Hcnonp3oBaHre OHOCOBMECTUMBIX KUIKOCTEH;

- Ponp IoT B MoHUTOpUHTE cUCTEM;

- [IepcriekTUBHBIE MaTepUabl U TEXHOJIOTUH.

29

I'mapaBnuyeckue 1 MHEBMATHYECKUE MPUBOAbI B MEXAaTPOHHBIX CUCTEMAX
PaccmarpuBaemMble BOIIPOCHI:

- MHTerpanust rupo- ¥ THEBMOIPUBOAOB B MEXaTPOHHBIE MOJIYJIH;

- TpeboBaHUsI K TOYHOCTH MTO3UIIMOHUPOBAHKS U OBICTPOAEHCTBUIO;

- [Ipumepsl MEXaTPOHHBIX CHCTEM C KOMOMHUPOBAHHBIM YIIPABICHUEM;

- HpO6HeMbI CUHXPOHU3AIIMU MHOI"O3BECHHBIX ITPUBOJOB.

30

MO)IGJ'H/IPOB&HI/IG THAPOMHEBMATHYCCKUX CUCTEM

PaccmaTprBaeMble BOIIPOCHL:

- [Iporpammusbie nHCTpYMEHTHI Ut MoaenupoBanus (MATLAB, Simulink, FluidSim);
- AHasu3 NepexXoAHBIX MPOIECCOB B THPABINYECKUX KOHTYpax;

- OnTuMHU3anys HapaMeTpoB CUCTEMBI HA OCHOBE MOJIETMPOBAHNS;

- Banmupanus pe3ynbTaToB MOAEIUPOBAHUS HAa PEAIbHBIX YCTAHOBKAX.

31

CrannapTsl 1 0€30MaCHOCTh B THAPOITHEBMOABTOMATHKE
PaccmarpuBaemble BOIIPOCHI:

- Mexnynaponusie cranaapTsl ISO u T'OCT misg ruapo- 1 THEBMOCHCTEM;

- TpeGoBanust k 6e30MaCHOM IKCILTYaTalMK 000PYAOBAHUS;

- 3amuTa OT Nmeperpy30K M aBapUHbBIX CUTYaIlHii;

- DKOJIOTMYEeCKHE aCIeKThl: YTHIH3aIMA pabounx )KUIKOCTEH U IHEprocOepeKeHue.

32

HepCHeKTI/IBHHC p33pa6OTKI/I B THAPOITHEBMOABTOMATHUKE
PaccmarpuBaemble BOIIPOCHL:

- HanotexHomnoruu B ruipaBIn4ecKuX CUCTEMAX;

- buomumernyeckue MpUBOABL;

- ABTOHOMHBIE CHCTEMEI Ha Oaze Al

- DHeproddhekTUBHBIE pemeHus Oy IyIIero.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbIe pabOTHI

/1

HaumeHnoBaHue 1a00paTopHbIX paboT / KpaTKoe CoiepiKaHue

I/I3yquHe KOHCTPYKIWHU U IPUHIUIIA HeﬁCTBHH na6opaTopHoro CTCHOa

B xone BeImoOMHEHNS 1a00paTOPHOI pabOTHI CTYIEHTHI O3HAKOMSTCS C yCTPOWCTBOM YHHBEPCAIHLHOTO
CTEH/Ia JUTS THEBMO- M 3JICKTPOITHEBMOABTOMATHKH, U3yJaT yCIOBHbIE 0003HAUCHHS ITHEBMORJIEMEHTOB 1
TIPUHOMTBI UX paboTel. OHU OCBOSIT METOMKY COOPKH M MPOBEPKH pabOTOCIIOCOOHOCTH MTHEBMATHIECKIX
CHCTEM Ha CTEHJE.

Anr[apaTypa MMOATOTOBKH CKAaTOI'O BO31yXa
B xone BoImonHEHHS 1a00paTOpHOI pabOTHI CTYASHTHI H3YdaT KOHCTPYKIIUIO W TIPHHIAIT PAOOTHI CHCTEMBI
TIOATOTOBKHU CXATOT0 BO3/TyXa, BKIIIOYask GUIBTPHI, PEAyKIMOHHbIE KIaraHbl U MaciopacisunTean. OHu




n/n

HaunmenoBanue mabopaTopHbIX paboT / KpaTKoOe COAepKaHHE

OCBOAT MOPAIOK MOHTaXa 1 HaCT‘pOﬁKH 9THX aIlIapaToB, a TAKXKC O3HAKOMATCA C Tp€6OBaHI/ISIMI/I K
CHUCTEMAaM NUTAHUA CKATBIM BO3J1YyXOM.

3anopHbie KpaHbl, IPOCCENH, KIIaNaHbl, JOTHYECKUE IJIEMEHTHI

B xone BrIonHeHNs 1a00paTOpHOI paboTHI CTYASHTHI H3Y4aT KOHCTPYKIWK, TIPUHIUITBI IEHCTBUS U
CXEeMBI BKITIOUEHHS Ipocceliell, KIarnaHoB | JIOTHYECKUX 371eMeHTOB («I», «JIN»). OHM OCBOSIT METOUKY
HACTPOMKHU ATUX 3JIEMEHTOB U UX NMPUMEHEHNE B THEBMAaTUUECKUX CHCTEMaXx.

[TneBMaTHyeCcKue pacnpeneTuTeNH

B xone BrImonHeHus 1a00paTOpHOI paboTHI CTYEHTH 03HAKOMSITCSI C KOHCTPYKLIMSIMU ¥ IPUHIIUTIAMHA
pabOoThI pa3IMYHBIX THEBMOpacHpeaeIuTenel, UX YCIOBHBIME 0003HAaU€HUSIMU U CIIOCOOaMHU YIIPaBJICHHUS.
OHu Hay4aTcs aHAIU3UPOBATh (DYHKIHMOHAIBHBIE BO3MOXKHOCTH PACIIpEAENuTeleH.

Jlornueckue QyHKIIMU U UX peaTn3aius CpeCTBAMU MTHEBMOABTOMATHKHU

B xone BbInonHeHMs 1a00paTOpHOI paboThI CTYJIEHTHI OCBOSIT CHHTE3 JIOTHYECKUX (DYHKIMH (TaBTOJIOTHS,
WHBEPCHS, KOHBIOHKIINS, TU3BIOHKIMS U Jp.) Ha 06a3ze mHeBMopactpeaenuteneid. OHU MpoBepsIT
COOTBETCTBHE BBIXOJIHBIX CUT'HAJIOB Ta0JIMIIAM UCTUHHOCTH U MPHOOPETYT HABBIKK MOHTaXa JIOTHYECKUX
CXEM.

Pa3paboTka cxem MpUBOJOB U peaan3alys UxX Ha CTCH]Ie

B xo71e BBINONHEHNUS J1TAOOPATOPHOH PabOThI CTY/IEHTHI Pa3paboTaroT MPHHIUIUAIBHBIE CXEMbI
THEBMOIPUBOIOB, BKIIIOYAIOIINX JIPOCCEIH, KIIanaHbl U JIOTHYEeCKHEe dJIeMeHTbl. OHU CMOHTHPYIOT CXEMBbI
Ha CTEHJIe, IPOBEPAT UX pabOTOCIIOCOOHOCTH U IPOAHATU3UPYIOT IPHHIIHUIIBI ACHCTBUSL.

CTpyKTYpHBI CHHTE3 MHOTOTAKTHBIX IUCKPETHBIX CUCTEM YIIPABIICHUS

B xoze BbInonHEHNS 1a00paTOPHOI PabOThI CTYAEHTH! HAy4aTCsl CHHTE3UPOBATh LIUKIIOBBIE CHCTEMBI
yrpasienus (LICY) no 3aganubiM Takrorpammam. OHH NOCTPOSIT IEPBUYHBIC U BTOPUYHBIE TPpadbl,
COCTaBSAT YPaBHEHUS BBIXOJHBIX CHUT'HAJIOB M PEAIM3YIOT CXEMBI Ha CTEHJIE.

Cunres AUCKPETHBIX CUCTEM YIIPABJICHHUA ITHEBMOIIPUBOJAOM HaA 0ase JTOTHYECKUX

anemenToB «W», «JIN»

B xone BbIOMHEHUs 1a00paTOpHOI pabOoThI CTYSHTHI MPOAHATU3UPYIOT U CHHTE3UPYIOT ITHEBMATHYECKHE
CXEMBI yIIPaBIIEHU C HCIIOIB30BAHNEM JIOTHUECKUX AJIeMeHTOB. OHHU MPOBEPAT pabOTOCTIOCOOHOCTD
CHUCTEM U COCTaBAT Ta6JII/ILlBI COCTOSTHHUH.

Pa3pa60TI<a SJICKTPOMHEBMATHYCCKUX CXEM NUCKPETHOI'O YIIPABJIICHUA

IIHEBMOIIPUBOJaMU C OAHUM ABHUTIATCIIEM

B xoze BrImoHEHUS 1a00paTOPHOI pabOTHl CTYACHTHI H3ydaT TUIIOBBIE CXEMBbI YIIPaBJICHUS
ITHEBMOLIWIIMHPAMH C UCTIOJIB30BAHUEM 3JIEKTpONHEBMOopacpeaennutene. OHu CMOHTHPYIOT CXEMBI,
MIPOBEPSAT UX padOTy U MPOaAHATU3IUPYIOT Jorudeckue omoxu «» u « UJIN».

10

aﬂeKTpOHHeBMaTI/ILIeCKI/Ie CXCMbI C 3aAlIOMUHAHUEM CUTHAJIOB IS YIIPABJICHUSA

ITHCBMOIIPpHUBO IaMHU

B xoze BbIOIHEHHUS 1a00paTOPHOI pabOTHl CTYACHTHI H3YdaT CXEMBbI YIIPaBJICHUs THEBMOLIMIIMHIPAMH C
ucnonezoBanueM DIIP ¢ nBycTropoHHNM ynpasneHreM. OHH OCBOSIT METO/IBI 3aIIOMHUHAHHS CHTHAJIOB U
0TpabOTaIOT ANTOPUTMBI PAOOTHI IIPUBOIOB.

11

ITneBMaTHueckuit mpuBOJ C pCJi€¢ BpCMCHU

B xone BeImonHEHNS 1a00paTOPHOI pabOTHI CTYIEHTHI HCCIEAYIOT 3aBUCHMOCTh BPEMEHH Cpa0aThIBAHHS
TIPUBOZA OT Pacxofa BO3AyXa M pa3paboTaroT CXEMbI C BpEMEHHOHN 3a1epKKoil. OHM BBITIONHAT PacueThl U
CPaBHST 3KCIEPHMEHTAIbHBIC JAHHBIE C TEOPETHYECKIMU.

12

Peanuzanms QJICKTPOITHCBMATUYCCKHUX CXEM YIIPABJICHUA ITHCBMOIIPHUBOJIOM Ha Oase

MUJIIMHAPOB ABYCTOPOHHCTO ,[ICI>'ICTBPISI

B xone BoImonHEHNS 1a00paTOpHOI pabOTHI CTYAECHTHI MPOAHATN3UPYIOT M CMOHTHPYIOT CXEMBI
YIpaBieHUs AByMS MTHEBMOIMIMHApaMU. OHH COCTaBST UKJIOrPaAMMBbI pPAOOTHI U TPOBEPSIT
TIOCIJIE/I0BATENIFHOCTD TIEPEMEIICHNH IIITOKOB.

13

Onpe;[eneHI/Ie YCI/IJ'II/Iﬁ Ha ITOKax HHCBMOI[BHTaTeHeﬁ 1 CKOPOCTH IICPEMCHICHUS HITOKOB
B xoze BemonHeHus na60paT0pH0f/'1 pa6OTI>I CTYACHTBI U3Yy4aT 3aBUCUMOCTHU CKOPOCTHU U YCWUJIN Ha




n/n

HaunmenoBanue mabopaTopHbIX paboT / KpaTKoOe COAepKaHHE

IITOKaX NWJINHAPOB OT AABJICHUA U IUIOMIAIN HpOCCGHCﬁ. Onn MPOBEAYT OKCIICPUMCHTBI, BBITIOJIHAT
PAaCYCTHI U MOCTPOAT l"pa(l)I/IKI/I.

14

I/ICCHGILOBaHI/Ie IMHCBMOIIPpHUBOAA C PETYJIMPOBAHUEM CKOPOCTU BBIXOJAHOTO 3BCHA B KOHIIC
X0oaa

B xone BrInonHeHNs 1a00paTOpHOI paboThI CTYIEHTHI H3ydaT METO/Ibl TOPMOKEHHSI OPIIHEH B KOHIIE
X071, BKJIIOYAs HCIOJIb30BaHKUE BO3YIIHBIX MOAYIIEK U ApocceinpoBanust. OHN IPOaHaIU3UPYIOT CXEMBI
Y TIPOBEPST UX 3PPEKTHBHOCTB.

15

I'mapaBnuueckue apoccenu

B X0A€ BBIIIOJTHCHUA na60paTopHoﬁ pa60TI>I CTYACHTBI O3HAKOMATCA C Ha3HAUYCHUEM, TUIIaMU
(J'IaMI/IHapHHe u Typ6yJ'IeHTHI)Ie) " KOHCTPYKIHUAMU FHI[pOI[pOCCGJ'Ieﬁ, a TaK)KC UX MMPUMEHCHHUEM B
TUAPOIIPUBOAAX. By11yT H3Y4YCHbI IPUHIINIIBL pa60TI)I z[pocceneﬁ, BKJIrO4as peryjimupyemniC 1
HEeperyJIUpyeMbIe BAPUAHTHI, U UX yciIoBHbIe 0003HaueHUs 110 ['OCT. CTyneHThI MPOBEAYT MPAKTHYECKOE
O3HAKOMJICHHUEC C MOACIIAMU z[pocceﬂeﬁ B J'Ia60paT0pI/II/I " COCTABAT OTUCT C OIMMCAHHUEM U CXECMaMH
YCTPOMCTB.
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I'mapoxkianansl, peryisTopsl, ASIATEIN U CyMMATOPBI IOTOKA

B xozne BhINONHEHN J1a00paTOPHOH pabOTHI CTYICHTHI N3y4aT Pa3IMYHbIC THIIBI THAPOKIANAaHOB
(oOpaTHble, THIPABINYECKHE 3aMKH, KJIAIlaHbI I0CIIE0BaTEIbHOCTH, PEAYKLIIMOHHBIE KIallaHbl) U UX
IpUMeHeHue. bynyT paccMOTpEeHbI IPUHIUIIBI PA0OTHI ASMUTENel U CyMMaTOPOB MOTOKA, a TAKXKE UX
ycioBHble 0003HadeHus 1o 'OCT. CTyaeHTbI IpoBexyT IPAaKTUUECKOEe O3HAKOMIIEHHE ¢ MOJETIMU
THIPOAIapaToB U COCTABAT OTYET C OIMCAHUEM U CXEMaMH.

17

OnHOKacKaIHbIE THIPABIMYECKUE MPEIOXPAHUTEIBHBIE KIIalaHbl MPSIMOTO JE€HCTBUS
B xoze BbImoHEHUS 1a00paTOPHOI pabOTHl CTYAEHTHI H3y4aT Ha3HAYCHHE U IIPUHLIMUI ACHCTBUSA
HpeJOXPaHUTENBHBIX KJIaNaHoB IPsMOro AeHCTBH, UX Kilaccu(uKanuio (IapruKoBble, KOHUYECKHE,
TapebyaThie U Jp.) U 0COOEHHOCTH paboThl. bynyT paccMOTpeHBI IperMyIecTBa U HeJOCTATKU TaKHX
KJIAIIaHOB, a TaKOKe MX YCIOBHBIE 0003HaueHUsA. CTYACHTHI IPOBEAYT NPAKTHIECKOE O3HAKOMJICHHE C
MOJETISIMU KJIANIAHOB U COCTABAT OTYET C ONUCAHUEM U CXEMaMH.

18

Z[BYXKaCKaI[HBIe THAPaBINYCCKUC IIPCAOXPAHUTCIIBHBIC KilallaHbl HEIIPAMOI'O HCﬁCTBHH
B xoze BbImoHEHNS 1a00paTOPHOI PabOTHl CTYAEHTH! H3Yy4aT IPHHIUI PAOOTHI IBYXKACKAJHBIX
MIPEIOXPAaHUTENBHBIX KJIANIAHOB, UX PEUMYIIECTBA 110 CPABHEHHIO C KJIAIlaHAMM MPSAMOro JAeHCTBUS, a
TaK)K€ CXEMBI C IIOCTOSIHHBIM M aBTOMAaTHUECKUM JIpoccesieM. bynyT paccMOTpeHb! yClIOBHbIE 0003HAYEHHS
knanaHoB 110 'OCT. CTyneHTsl NpoBEYT MPAaKTHUECKOE 03HAKOMIIEHHE C MOJIENSIMH U COCTABSIT OTUYET C
OIICAaHUEM M CXEMaMH.

19

I'mppopacnpenenurenu

B xoze BbInoHEHNUS 1a00paTOPHOI pabOTHl CTYACHTHI H3ydaT Ha3HAYEeHHE, THIbI (HAIPaBIIAIOIe 1
JPOCCENMPYIOLIE) U KOHCTPYKIUH TUApopacipenenTeneii. BymyT paccMOTpEHBI CXeMBI IIEPEKPBITHS
pabounx OKOH, YIpPaBJICHUE PACTIPENSIUTEIIMU (PYyIHOE, FIEKTPUIECKOE, THAPABINIECKOE) M UX
ycnoBHbIe 0003HaueHns 1o ['OCT. CTyneHTHI mpoBeayT MPaKTHUECKOE O3HAKOMIICHHE C MOJCTISIMH U
COCTaBST OTYET C ONMUCAaHHEM U CXEeMaMH.

20

HOCTpOGHI/Ie CTATUYCCKUX XAPAKTCPUCTUK KJIallaHa HCIIPAMOTO HeﬁCTBHﬂ

B xoze BrInoIHEHUS 1a00paTOPHOI PabOTHl CTYACHTHI H3ydaT NPHHLMII ISHCTBUS MPENOXPAHUTEIBHBIX
KJIallaHOB HENPSMOTro JeHCTBHS, MPOBEIYT SKCIIEPUMEHT Ha CTEHJIE ISl CHATHS TaHHBIX M IIOCTPOST
CTaTHYECKYIO PACXOTHO-TIepenaaHyto XxapakTepuctuky p=f(Q). CTymeHTHI TakKe MPoaHAN3UPYIOT
BJIMSTHUE TIApaMeTPOB HACTPOWKH KilalaHa Ha ero paboTy.

21

aKCHepI/IMeHTaHLHOC OMpCACIICHUC paCXOI[HO-HCpCHaI[HOﬁ XapaKTCPpUCTUKHU
TUAPOJIPOCCENSl U PETYIATOPA pacxoaa

B xone BeImonHEHHUS 1a00paTOpHO# pabOoTHI CTYEHTHI H3ydaT Ha3HAUCHUE W MPUHINAI paboThI
PETYIATOPOB pacxoAa, MPOBEIyT SKCIEPUMEHTHI Ha CTEH/IE JUTS OIPEIEIEeHIS epena HO-PACX OTHBIX
XapaKTEePUCTHUK Apoccels U peryinsTopa. bynyt mocrpoens! rpadukn 3asucumocteit Q=f(?p) u
TIPOAHATU3UPOBAHBI PE3YIbTATHI.




n/n

HaunmenoBanue mabopaTopHbIX paboT / KpaTKoOe COAepKaHHE

22

SKCHepI/IMeHTaJIBHOC OMpCACIICHUC CTATUICCKUX XAPAKTCPUCTHK 30JIOTHUKOBOI'O
JPOCCETMPYIOIIETO TUAPOPACIIPEACTUTEIS

B xone BoImonHeHus 1a00paTOpHOI paboTHl CTYEHTHI H3y4aT YCTPOMCTBO M MPUHIIUIT JEHCTBUS
30JIOTHUKOBOT'O PacIpeIenTeNsl, IPOBEIYT SKCIIEPUMEHT LISl CHATHS CTaTHIeCKnX Xapakrepuctuk Q=f(h)
u ?p=f(h). ByayT moctpoeHs! rpaduKu U MpoaHaIN3UPOBAHBI 30HBI HEUYBCTBUTEIILHOCTH PACTIPEICTHTENS.

23

I'mppaBinueckue U dJIEKTPOTrUIPABIMYECKUE YCUITUTEIN

B xo¢e BeIMoNHEHHS J1a00paTOpHON PaOOTHI CTYACHTHI H3y4aT Ha3HAYCHUE W THITHI THIPABINICCKUX U
JJIEKTPOrHJPABINIECKUX YCUIINTENEH (¢ 00paTHOM CBsA3BIO U Oe3 Hee). BymyT paccMOTpeHbI cXeMbl
30JIOTHUKOBBIX YCHJIUTEJICH, YCUITUTENCH ¢ MEXaHHUECKOW U CUIIOBOM 0OPATHOMW CBSI3bI0, a TAKXKE MPUHIIHIT
paboThI pyseBbiX arperatoB. CTYICHTBI COCTABAT OTYET C ONMTUCAHUEM M CXEMaMHU.

HpaKTI/I‘IeCKI/Ie 3aHATUA

TemaTrka MpakKTUYECKUX 3aHATUN/KPATKOE COJEPKaHNE

AHanu3 CTpYKTYpPHBIX ITAPAMETPOB MEXATPOHHBIX CHCTEM

B pe3ynbpTare BBIIOTHEHUS MPAKTUYECKOT0 33JIaHUs CTYACHTHI H3ydaT B3aMOCBS3h KOMIIOHEHTOB
MEXaTPOHHBIX CUCTEM, PACCYUTAIOT DHEPTeTHUECKYIO 3((HEKTUBHOCTD THAPABIUUECKHUX U
ITHEBMATUYECKUX MOIYJIEH.

Pacuer XapaKTCPUCTUK TNAPABINYCCKUX U ITHEBMATUYCCKUX IIPUBOJI0OB
B pesynbraTe BhINONHEHNS NPAKTUIECKOT0 3a1aHus cTyaeHTs! onpenenst KIIJ, ycunue u ckopocts
IPHUBOJIOB, CPaBHAT UX SHEPrONOTPEOICHNE HA OCHOBE SKCIIEPUMEHTANIBHBIX JAHHBIX.

HccnenoBanue BSI3KOCTH pabOUMX KUIKOCTEH
B pe3ynbrare BbINOIHEHUS IPAKTUYECKOIO 3a1aHUS CTYACHTHI PACCUUTAIOT BSI3KOCTh KUIKOCTEH IIPU
Pa3HBIX TeMIepaTypax, MPOAHATIM3UPYIOT €€ BIUSHUE Ha paboTy THIPOCHCTEM.

Pacuer PEXKUMOB TCUCHUS KUIAKOCTHU
B pesynbraTe BBINONHEHNUS IPAKTUIECKOTO 3a1aHUS CTYIEHTHI ONpeensaT yncio PeifHonbaca s
Pa3IUYHBIX YCIOBUH, OLIEHAT T'PAHULIBI IEPEX0/Ia MEKAY JTJAMUHAPHBIM U TYpOYJICHTHBIM PEKUMaMH.

Anamms TEPMOJUHAMHUYCCKUX ITPOLUECCOB B rasax
B pesynbraTe BBITONHEHHUS IPAKTUIECKOTO 331aHHS CTYJCHTHI PACCUUTAIOT ITapaMeTPphl H30IPOIIECCOB
(maBnenue, o0beM, TeMIIEpaTypa) U MOCTPOAT UX rpahuIeCKHe 3aBUCUMOCTH.

I/ISYLICHI/IG nmapaME€TpoB MHEBMOCHUCTEM HU3KOT'O JaBJICHUA
B pesynbraTe BBITONHEHHUS MPAKTHIECKOTO 3a1aHHS CTYCHTHI PACCUUTAIOT PACXO0]] BO3AyXa, AaBICHUE U
BpeMs cpabaThIBaHUsI HIJIMHAPOB B 3a/IlaHHBIX yCIIOBHSX.

AHalM3 XapaKTepUCTUK MTHEBMOpPACTIPEICTUTEICH
B pesynbraTe BINONHEHNS IPAKTUIECKOTO 3a/1aHNS CTYACHTHI ONPECIAT BPEMs EPEKIIIOUCHNS,
MIPOITYCKHYIO CIIOCOOHOCTB ¥ ITOTEPH JABJICHUS B PACHIPENSTUTENAX.

Pacuer nornueckux (bYHKI_II/Iﬁ B ITHECBMOCHUCTCEMAX
B pesynbraTe BRIIONMHEHHS MPAKTAYECKOT0 3a0aHUS CTYACHTHI H3YyJaT TaOJIAIBl HCTUHHOCTH IS
kiananoB «Wy», «WJIN», «HE» 1 paccuuTaroT BBIXOJHBIE CUTHAJIBI 17151 3aJaHHBIX BXOJIHBIX YCIIOBUM.

HCCHCI{OB&HI/IG pa6OTBI PECAYKIOHOHHBIX KJIAIIAHOB
B pesynbraTe BHITONTHEHNUS TPAKTHIECKOTO 33/1aHHS CTYCHTHI PACCUUTAIOT 30HBI PErYIHMPOBaHUSA
JIaBJICHUS, OLICHAT CTAOMIIBHOCTH paboThI KITAMIAHOB MPU TIEPEMEHHON Harpy3Ke.

10

Anamns maeBMatnueckux cxem mo ['OCT
B peByﬂBTaTe BBITTIOJTHEHU A HpaKTI/I‘ICCKOFO 3aaHus CTy,Z[CHTLI pach/I(bpy}OT YCHOBHLIC 0603Ha‘1€HI/I5[,
paCC‘lI/ITaIOT r[apaMeIpLI HI/IHI/Iﬁ nu HpOBepHT COOTBETCTBUE CXEM CTaH,Z[apTaM.

11

Pacuer UKJIIOTrpaMM pa60TBI IMHCBMOIIPUBO 0B
B PE3YIbTATE BBINTOJIHCHHUS MMPAKTHICCKOIO 3a/IaHNA CTYACHTBI OIIPCACIIAT BPEMSA TAKTOB, CHHXPOHU3ALHUIO
JABWKCHUA HWIMHAPOB U COCTABAT aJITOPUTMBbI TSI MHOT'OTAKTHBIX IMIPOLECCOB.




n/n

TemaTrka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE

12

W3ydyenue cucteM ¢ 00OpaTHOM CBS3BIO
B PEIYIBbTATE BBINTOJIHCHUS MPAKTHUICCKOI 0O 3a/laHrs CTYACHTBI paCCUUTAIOT 3al1a3AbIBAHUC CUT'HAJIOB,
OLCHAT TOYHOCTDH MO3UIMOHUPOBAHUA MUJIUHAPOB IO JAaHHBIM JATYHUKOB.

13

Pacuer napameTpoB ruipaBiIM4eCcKuX KOHTYPOB
B pesynbTare BHINONIHEHUS MPAKTUUYECKOTO 3a/IaHUS CTYACHTHI OMPENENsT MOTepHU JaBJICHUS B
TpybonpoBoaax, KI1J] HacocoB 1 MOITHOCTH THIPOTIPUBO/IA.

14

AHanu3 XapakTepUCTUK THAPOMOTOPOB
B PEIYIbTATE BBINTOJIHCHUS MPAKTHUYCCKOI O 3a/laHrs CTYACHTBI paCCUUTAIOT 3aBUCUMOCTD KPYTALICTO
MOMCHTA OT pacxoJa XKUAKOCTU U JaBJICHHSA B CUCTEME.

15

UccnenoBanue paboThl KITamaHOB J1aBJICHUS
B PE3YIBTATE BBINMOJTHCHUS MPAKTHUICCKOTO 3a/IlaHNs CTYACHTBI ONPEACIAT 30HbL Cpa6aTLIBaHI/IH
MpeaAOXPaHUTCIbHBIX KJIallaHOB, PACCYUTAIOT UX HaC’I‘pOﬁKH JJI1 3allIUThI CUCTEMBI.

16

Pacuer OHEPTCTUYCCKHUX ITOTEPb B TUAPOIIPUBOAC
B pe3ynpTare BHINOTHEHUS MPAKTUYECKOTO 3a/IaHMSI CTYACHTHI OIIEHAT MOTEPH MOIIHOCTH B HAacOcCax,
rUpoanmapaType 1 TpyoonpoBoax, MpeayioxkaT Mepbl ONTHMHU3AIHH.

17

Jlmarsoctrka napameTpoB IHEBMOCUCTEM
B pe3ynbTare BBIOTHEHUS MPAKTUUECKOT0 3aJaHUs CTY/IEHThI PACCUMTAIOT YTEUKH BO3/yXa, ONpeaessT
3¢ PEKTUBHOCTH (PUIBTPOB U OLICHST BIMSHUE 3arPs3HEHUI Ha PabOTy CUCTEMBI.

18

Pacuer nmapameTpoB rupoauHui
B pesynbTaTe BRIONHEHHS MPAKTHYECKOT0 3aJaHUs CTYICHTHI ONPEACTsIT JHaMeTphl TPYOOIPOBOAOB,
CKOPOCTbB IIOTOKA XUAKOCTH U IOTEPU HA TPECHUE.

19

AnHanu3 paboThl THAPOAKKYMYIISITOPOB
B pe3ynbTaTe BHIMOIHEHHUS IPAKTHYECKOrO 3aJaHHsI CTYICHTBI PACCUUTAIOT 00BEM aKKyMYJIATOpa,
HEOOXOMUMBIi ISl KOMIIEHCAIMY TMKOBBIX HAIPY30K, U OLEHST ero 3G (eKTHBHOCTb.

20

HccnenoBanve CHHXpOHHOCTH THIPOIIMIIMHIPOB
B pesynbraTe BINONHEHNUS IPAKTUIECKOTO 3a/1aHUS CTYAEHTHI PACCUMTAIOT MOTPEIIHOCTh CHHXPOHHOTO
JBIDKCHUS LITMHAPOB MPU UCIIOJIb30BAHUM AENUTENIECH MOTOKA.

21

Pacuer TemmoBeIx PEXKUMOB rHAPOCUCTEM
B pesynbraTe BBINTONHEHNUS IPAKTUIECKOTO 331aHUS CTYICHTBI OIPEENAT TEIIOBBIIECIEHHE B CUCTEME,
nox0epyT mapaMeTpsl TeII000MEHHUKOB T CTaOMIM3aluy TeMIepaTyphl.

22

Anamms QJICKTPO-THAPABIIMYCCKHUX CUCTEM
B PE3YABTATE BBIIIOTHEHUA MMPAKTUYICCKOTO 3aJaHUsI CTYJCHTBI paCCUNTAIOT BPEMS OTKIIUKA
OJIEKTPOMATrHUTHBIX KJIAITAHOB, OLEHAT BJIMAHUE 3aICPIKEK Ha YIIPABJIICHUE.

23

I/IsyquHe NEPEXOIHBIX ITPOUCCCOB B I'MAPABJIUKE
B pesynbraTe BEIONHEHNUS MPAKTUIECKOTO 33/1aHHS CTYIACHTBI PACCUUTAIOT BPEMSI yCTAHOBIICHUS
JaBJIEHHMS, IOCTPOAT IpadUKH NePEXOIHBIX XapAKTEPUCTHK CHCTEMB.

24

OHTI/IMI/BaHI/IH napamMeTpoOB ITHEBMOIIPHUBOJI0B
B pe3ynpTaTe BRIIONHEHHS MPAKTHYECKOTO 3aJaHUs CTYICHTHI ONMPEACIIST ONTUMATBHOE JaBIICHHE,
JUaMeTp MIIMHAPA U PacXoJl BO3AyXa I MEHUMHU3AINN YHEPTOMOTPEOICHNS.

25

MOI[CJ'II/IpOBaHI/IC FI/II[paBJ'II/I‘-IeCKI/IX CUCTEM
B pe3ynbTaTe BHINOIHEHUS IPAKTHYECKOTO 3aIaHUs CTYEHThI PACCYMTAIOT IAPAMETPBI CHCTEMBI B
FluidSim, orieHsT COOTBETCTBHE BUPTYAIBHON MOJIEITH PEATHHBIM JTAHHBIM.

26

Pacuer YCI/IJII/Iﬁ IMTHCBMATHUYCCKHUX 3aXBaTOB
B pesynbraTe BHITONHEHNS TPAKTHIECKOTO 33/IaHHS CTYJCHTHI ONPEeNAT YCUIINe CKaTHA/BaKyyMa,
Heo0xoanMoe I yaepKaHns 00bEKTOB pa3HOH Macchl M (POPMBL.

27

Anamms KaBHUTallUU B THAPOCUCTEMAX
B PEIYIbTATE BBINTOJIHCHUS MMPAKTHUICCKOT O 3aJaHNs CTYACHTBI PACCUUTAIOT YCIIOBHSA BO3HUKHOBCHUSL
KaBuTanuu, OUCHAT ¢€ BIMSIHUE Ha MMPONU3BOAUTCIIBHOCTD HACOCOB.




y TemaTrka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE
n/m

28 |HccnenoBaHue NpOTNOPLUUOHATBHBIX KIIalIaHOB
B PEIYIBLTATE BBIIMOJIHCHUS MPAKTHUICCKOI0 3a/IaHNA CTYACHTBI paCCUUTAIOT 3aBUCUMOCTL pacxoda
JKUIAKOCTHU OT YIPABJIAIOIIETO CUI'HAJIa, OLICHAT TOYHOCTH PEryJIMPOBAaHUA.

29 |Pacuer mapaMeTpoB CHCTEM CMa3KH
B PEIYIBTATE BBINTOJIHCHUS MPAKTHUICCKOT0 3a/laHrs CTYACHTBI OIPEACIAT OIITUMAJIbHYIO BA3KOCTH
CMa304YHbIX MATE€PHUAJIOB, OUCHAT UX BJIUAHUC Ha U3HOC KOMIIOHCHTOB.

30 |Anamms noruku ynpasienus [TJIK
B PEIYJIBTATE BBINMOJHCHHUS MPAKTHUICCKOT 0 3a/laHNs CTYACHTBI paCCUUTAIOT BPEMA 06pa6OTKI/I CHUT'HaJIOB
KOHTPOJIJIEPOM, OLIEHST 33A€PXKKH B yIPABICHUH NTPUBOJIAMH.

31 |Pacuet sHeproshGHeKTHBHOCTH T'UAPONIPHUBOIA
B PEIYJIBTATE BBINTOJIHCHU S MPAKTHUICCKOTO 3a/laHus CTYACHTDBI ONIPEACIIAT 06HII/Iﬁ KHI[ CUCTCMBI,
MpeI0XKaT MEPLI JJId CHUKCHUA 3HepFOHOTpe6J'IEHI/IH.

32 |HccnemoBanne AMHAMUYECKUX XapaKTEPUCTUK MHEBMOCHUCTEM
B PE3YIbTATE BBIIIOTHEHU S IIPAKTUYICCKOI'O 3aJaHuA CTYACHTHI pACCUUTAIOT BpEMS pEAKIIUU MUINHAPOB Ha
YOpaBJIsIIOIIUE CUTHAJIBI, OHEHAT NHEPHUOHHOCTL CUCTEMBL.

4.3. CamocrosiTenbHast paboTa 00y4aromuxcsl.

Ne .
Bun camocrositenbHOM paboTh

/T

1 |M3ydeHue MOTIOJTHUTEIBHOMN JIUTEPATYPhI

2 |[loaroToBka K MpakTHUYECKUM 3aHITUSIM

3 | BeimosHeHnue pacyeTHO-TpaguIecKoil pabOTHI.

4 [ToaroToBka K MpOMEXYTOYHOM aTTECTALIUH.

5 | [loaroroBka K TeKyleMy KOHTPOJIIO.

4.4. IIpuMepHBI TIepedeHb TeM pacueTHO-TpaduIECKUX paboT

1. Pa3paboTka THAPABIMYECKOTO TMPUBOAA  MAHUMYIATOpa I
IPOMBIIIIEHHOTO poOoTa

2. IlpoekTupoBaHWE MHEBMATHYECKOW CHUCTEMBI COPTHPOBKHM JI€Tallell Ha
KOHBEMepe

3. PaspaboTka aBTOMATHM3MPOBAHHOIO THJIponpuBoaa mpecca ¢ YIIY-
YIIPaBJICHUEM

4. TlpoextupoBanue »HEProdPGEeKTUBHON THIPABIMYECCKOW CHCTEMBI IS
MOOWMIIBHON TEXHUKHU

5. Pa3paboTka mHEBMONMPWBOAA 3aXBAaTHOTO YCTPOWCTBA C aJlallTUBHBIM
YIIPaBJICHUEM

6. [IpoekTupOBaHUE CUCTEMBI THIPOABTOMATHKH ISl CTAHKA JIAa3€PHOM PE3KU

7. Pa3paboTka  MOAYJIBHOM  MHEBMOCHCTEMBI 11 y4eOHOTro
POOOTOTEXHUYECKOTO CTEHAA



PLC

8. PazpaboTka cucTeMbl ynpaBIeHUs THIPOIPHBOAOM IKCKaBaTopa Ha 0aze

9. IlpoekTupoBaHHE MHEBMATHYECKOr0 MAaHUNYJIATOpa s pabOThl B

OMAaCHBIX Cpeaax
10. ITpoexkTpoBaHre MHEBMOIIPUBO/IA IIATAIOIIETO MEXaHU3MA

11. Pa3paboTka cuUCTEMBl aBTOMATHYECKOTO PETYIMPOBAaHUS AABJICHHS B

TUAPOCUCTEME

12.  IIpoextupoBaHue

TPaHCIOPTHOr0 poOoTa

13.

YIIaKOBOYHOM JINHUHU

T'MAPOIMHCBMATUYICCKOT'O

aMOpPTHU3aTopa JJIIA

Pa3pa60TKa IMHCBMATUYCCKOTO TIpUBOJA JJIA BBICOKOCKOpOCTHOﬁ

14. IIpoexTupoBanure THOPUAHOIO (TUAPO-ITHEBMATUUECKOI0) MPUBOAA IS

JpOHA-MaHUIYJISITOpa

5. llepedeHnp w3gaHUN,

OCBOCHUHU TUCHUTUTUHBI (MOIYJIS).

KOTOPBIC PCKOMCHAYCTCA HMCIIOJIb30BATH IIpHU

: yue6Hoe nocobue / H. C. 'anaun, . A. CemeHona.
— Owmck : CubAJIN, 2025. — 99 c.

11\;?1 bubnuorpaduueckoe onucanue MecTto nocryma

1 VxaHos, A. I1. 'uapaBindeckue 1 MHEBMaTUYECKUE URL:
CHCTEMBI TPaHCHIOPTHO-TeXHONornueckux Mamun u | https://e.lanbook.com/book/413732
060pynOBaHus : yaeOHHK st By30B / A. I1. Vxanos, | (fata odpamenus: 09.05.2025). —
0. C. Bonospko. — Caukr-TTetep6ypr : Jlab, 2024, | 1CKCT: JICKTPOHHBII.
— 320 c. — ISBN 978-5-507-49188-9.

2 | I'ugpaBauYecKkue ¥ MHEBMATHYECKHE CHCTEMBI URL:
yue6Hoe mocobue / O. C. Bonompko, A. I1. Beruennn, | hitps://e.lanbook.com/book/244502
O. H. Yepruxos [u ap.]. — Camapa : Cam['AY, 2022. | (mata odpamenus: 09.05.2025). —
— 195 ¢c. — ISBN 978-5-88575-664-8. Texcr: anexTpoHEKI.

3 lNanmun, H. C. [THeBmonpuBo 1 mHeBMoaBTOoMaTuka | URL:

https://e.lanbook.com/book/479144
(mata oopamenus: 09.05.2025). —
TekcT: 3IeKTpOHHBIM.

6. IlepeyeHb COBpEMEHHBIX

po¢eCCHOHATBHBIX

0a3 JaHHBIX ®

MH(GOPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPBIE MOTYT HCIIOIB30BATHCA TIPH

OCBOEHUU JUCHUIUIUHBI (MOAYJIA).
Odunmaneusiii caitt PYT (MUUT) (https://www.miit.ru/);
Hayuno-texunueckas oubnuorexka PYT (MUUT) (http:/library. miit.ru);
O6pa3zoBarenbHas mwiathopma «tOpaiit» (https://urait.ru/);

O6ume uHpOPMAIMOHHEIE,

«Koncynbrant [Lmrocy, «I'apanTy;

CIIPABOYHBIEC

)51 ITOUCKOBBIC CHCTCMBbI



DNEeKTPOHHO-OUOIHOTEeUHAS cucreMa U3/1aTeNIbCTBA «JlaHb»

(http://e.lanbook.com/).

7. llepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PacCHPOCTPAHSIEMOTO
IpPOrpaMMHOr0 OOECIEUYEeHHs, B TOM YHCJIE€ OTEUYECTBEHHOTO IPOU3BOICTBA,
HEO0OXOAUMOTO JIJIsl OCBOCHUS TUCIIUIUIMHBI (MOJTYJIS).

Microsoft Internet Explorer (unu apyroit 6paysep);
Onepanuonnas cucrema Microsoft Windows;
Microsoft Office;

Simulink;

FluidSim.

8. OmnucaHue MarepuaIbHO-TEXHUYECKOW ©0a3bl, HEOOXOAUMOU IS
OCYIIECTBIICHHS 00pa30BaTEILHOTO MPOIECCa MO JUCHUIUIUHE (MOYIIIO).

Y4eOHbIC ayaUTOPUHU IS MPOBEICHUS YYEOHBIX 3aHSATHUN, OCHAIEHHBIS
KOMITBIOTEPHON TEXHUKOW U HaOOpaMH IEMOHCTPAIIMOHHOTO 000PY/I0BaHUS.
9. ®opma NMpoOMEKYTOUHOMN aTTECTALMU:

DK3aMeH B 5 cemecTpe.

10. OueHouHbIC MaTEpHUAIBI.

OueHouyHbIE MaTepualbl, IPUMEHSIEMBbIE TIPU MPOBEICHUU MPOMEKYTOUHOU

aTTecTaluy, pa3padaThIBAIOTCSI B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).
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