MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTb: 13.03.03 DHepreTnyeckoe MalIMHOCTPOEHUE

HaunmeHoBaHue 06p330BaTeJI])H0]71 nporpamMmmabl: ABTOMaTI/BI/lpOBaHHbIe ruipaBJIU4€CKUE 1 MHEBMATHYIECCKUE
CUCTEMBbI H arperaTbl

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
I'MIAPABJIMYMECKUE ITIPUBOJbI U CUCTEMbBI ABTOMATUKUA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yacthb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
MPOrpPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Amen y y B1.4.10
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 7 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 180 yacos

IUIAHY:
Jlekuuu 7 cemecTp - 32 yaca;
IIpakTHyeckue 3aHATHSA 7 cemecTp - 32 yaca;
JlaGopaTopHbIe paGoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanuu 7 cemecTp - 18 yacos;
CamocTrosiTesibHasi padoTa 7 cemecTp - 93,2 yaca;

B ToM uncjie Ha KII/KP 7 cemecTp - 8,7 yacoB;
HNnasa koHTakTHas padora 7 cemecTp - 4 yaca;

BKJIIOYAS:
KontpoabHas padora
IIpome:kyTouHasI aTTeCTAIINS:

IK3aMeH 7 cemectp - 0,4 yaca;

3amuTa KypcoBoii padoThI 7 cemecTtp - 0,4 yaca;

Bcero - (0,8 yaca
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1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI
Heab ocBoeHHMsI AMCUMILIHHBI. [[ep10 AUCIMIUIMHBI SBJIsSETCS (OpMUPOBAHUE 3HAHUN B 00JIaCTH
TUAPABIMYECKOTO MPUBOJIA U TUIPABINYECKUX CPEJICTB AaBTOMATUKU MAIIMH U MEXaHU3MOB..

3agaun AMCHMIIINHBI

- O3HaKOMHTH OOYJAIOIIUXCS C YCTPONUCTBOM, IPUHIIUIIOM JICHCTBUS, CIIOCO0aMU U CPEACTBAMHU
pEryJIupoBaHUs THAPABINYECKUX IPUBOJIOB, OCOOCHHOCTHIO X CTATUYECKUX XapaKTEPUCTUK U

00acTsIMU IPUMEHEHMUSL.;

- HayanL pacCUUTbIBAaTh OCHOBHBIC ITapaMETPhI U IIPOBOJUTH BBI60p TUAPABIUYCCKOI'O

000pyI0BaHUSL..

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

[TIK-1 Cnocoben npuHUMaTh
1 00OCHOBBIBATH
KOHKPETHBIE TEXHUYECKUE
pellIeHus TP CO3JaHUH
ABTOMATU3UPOBAHHBIX
TUIPABINYECKUX U
MMHEBMATHYECKUX CUCTEM U
arperaroB

N/1-3nk-1 [Ipunumaer
000CHOBaHHBIC TEXHUYECKHE
pELIeHHS TTPH CO3/IaHUH
o0bekTa podeccHoHaIbHOM
JeSITeIbHOCTH

3HATH:
- Ha3HA4Y€HUEe, YCTPOUCTBO, IPUHIIUII
JIEHCTBUS U pacueT XapaKTePUCTHK
OCHOBHBIX BHJIOB I'MJIPABINYECKHUX
IIPUBOJIOB U CPENICTB aBTOMATHUKH;.

YMETB!
- BBIOpATh PaLlMOHAJIBHYIO CXEMY
PEryJaupoBaHUs U TUIIbI THIPABINYECKUX
YCTPONCTB;.

PIIK-1 Criocoben k
KOHCTPYKTOPCKOM
NesTeTbHOCTH B cdepe
ABTOMATHU3HPOBAHHBIX
TUAPABINYCCKUX U
MTHEBMATUYECKUX CUCTEM U
arperaron

W/I-1prk-1 PaspabarsiBaer
TEXHUUYECKYIO JOKYMEHTAIIHIO
B COOTBETCTBUE C
tpeboBanusimu ECK/I, B Tom
YUCJIE C UCTIOIB30BAHUEM
COBPEMEHHBIX CUCTEM
ABTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUS

3HATh:
- HOPMATUBHBIE IOKYMEHTHI 10 OCHOBHBIM
napamMeTpam U yCIOBHBIM IpapuecKum
0003HaYEeHUSIM THAPABINYECKUX
YCTPOMCTB U IIPAaBUJIaM BBIMOJIHEHUS
THJIPaBIMYECKUX CXEM..

YMETB!
- pa3paboTaTh NPUHLIUIHAIBHYIO

TUJIPABINYECKYIO CXEMY CUCTEMBI,
paccuuTaTh OCHOBHBIC TapaMeTPhl U
BBIOpATHh 00OPYIOBAHHE. .

PTIK-1 Criocoben k
KOHCTPYKTOPCKOM
NesTeTbHOCTH B cdepe
ABTOMATHU3HPOBAHHBIX
TUAPABINYCCKUX U
MTHEBMATUYECKUX CUCTEM U
arperaron

W 1-3prik-1 Beimomuser
pacyeThl AIIEMEHTOB 00BEKTOB
npoQeCCHOHAILHON
JeSITeTTbHOCTH

3HATh:

- OCHOBHBIC BUIbI HCTOYHHKOB
TUAPABINYECKOTO MUTAHUS U
BCIIOMOTaTeNIbHOE 000pyI0BaHUE,
UCIIOJIb3YyEMbIE MPU CO3JaHUU
TUATPONPUBOIOB U THAPOCUCTEM;.

YMETB:
- AaHAJIM3UPOBATh XaPaKTEPUCTUKU CUCTEM

pETYJIUPOBAHUSA TUAPABINYECKUX
IIPUBO/IOB;;

- CaMOCTOSITEIbHO pa30UpaThCs B
NPUHIUIE AeHCTBUS, crioco0ax u
CpEeJICTBAX pEryIHpOBaHUs




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

TUJIPaBIMYECKUX MPUBOJOB U IPUMEHATH
WX B paMKax cBoeid nmpodecCHoHaIbHON
JIESITEIbHOCTH;.

2. MECTO JJUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM TIPOT'PAMMBI BO

JucuunimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOM 00pa3oBaTeNbHOM IMporpaMme
ABTOMaTU3UPOBAHHBIE T'MIPABIMYECKUE U IHEBMATUUYECKUE cucTeMbl U arperartol (mainee — OIIOII),
HarpaBjeHus: noarotoBku 13.03.03 DHepreTrndeckoe MalTiHOCTPOEHHE, YPOBEHb 00pa30BaHUs: BBICIIICE

oOpa3oBanue - OakaigaBpuar.

ba3zupyercs Ha ypoBHe cpeiHEro 0011ero o0pa3oBaHusl.

PesynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUH JTUCIUTUIMHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

]

~

8 9

10

11

12

13

14

15

OCHOBHBIE TOHATHS
THIPaBIMYCCKUX
MIPUBOJIOB M CUCTEM
aBTOMATUKU

N | | Beero sacos

[ee]

~|

12

11

Obmas
XapaKTePUCTUKA
FHHpaBHquCKHX

NPHUBOIOB M CUCTEM
aBTOMAaTHKH

14

1.2

Pa6ouwne xugxocTu
THIPOCHCTEM

14

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.:

[2], 30-110
[3], 2-22
[4], 20-40

TunponpuBoHI C
pa3InIHBIM
YIpaBICHUEM.

45

12

12

21

2.1

Heperynupyemblie
THPOTIPUBOIBI

15

2.2

I'maponpusoel ¢
JAPOCCENBHBIM
YIPaBJIECHUEM

15

2.3

I'mppornpusoel ¢
MallIMHHBIM MaIIUHHO-
JPOCCENBHBIM
YIPaBJICHUEM

15

H3yuenue mamepuanos 1umepamypHslx
UCMOUYHUKO06.

[1], 112-156
[3], 24-27
[4], 50-80

I'mapornpusoel ¢
MallIMHHBIM MaIIXHHO-
JAPOCCENBHBIM
yHpaBJIeHUEM

14

3.1

I'uaponpusosl ¢

14

H3yuenue mamepuanog 1umepamypHslix
UCHOUYHUKO6?

[3], 29-41
[5], 30-39




MalIMHHBIM MalllMHHO-

JPOCCEIbHBIM
yIpaBJIcHUEM
4 Crensiuuii IpuBoO. 28 8 - 8 - - 12 - H3yuenue mamepuanog 1umepamypuoix
4.1 OCHOBBI CJIEISIIETO 14 4 - 4 - - 6 - UCHIOYHUKOG:
THAPOTIPHBOIA [2], 160-220
4.2 Hcrounuku 14 4 - 4 - - 6 - [3], 56-66
SHEPTOMUTAHUS
THIPABINIECKUX
CHCTEM U
BCIIOMOTaTEIILHOE
o0opynoBaHue
DK3aMeH 35.9 - - - - 0.4 - 335
Kypcogas padota (KP) 29.1 - - - 16 0.4 8.7 -
Bcero 3a cemecTp 180.0 32 - 32 16 0.8 59.7 335
Hroro 3a cemecTp 180.0 32 - 32 18 4 0.8 93.2

Ipumeuyanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU IO KyPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU O KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIlUU 110 pa3aenam
muctuiuinael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoIis; [TA — npoMexyrodHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OchosHble nonAmus 2u0pasIUYecKux NPUB0008 U cucmem asmomMamuKy

1.1. OGuiast xapaKTepuCTUKa THIPABIMYECKUX MPUBOIOB U CUCTEM aBTOMATHKHU

[Tonsitue odwvemuoro runponpusona. I'maponpusoyn (I'Tl) xak ucrmomHUTENBHAS MOACHCTEMA
COBPEMEHHBIX aBTOMATHU3UpPOBaHHBIX cucteM ympasienus. Kiaccupukauus I'TI. Tlokazarenu
Ha3HAUYeHUs] U  KOHKYPEHTOCIOocoOHOCTH..  CpaBHUTENbHAs  OLEHKAa  TUAPABIMYECKOTO,
ITHEBMAaTUYECKOr0, 3JIEKTPUYECKOrO0 IPUBOJOB M CHUCTEM YIOpaBieHUS Ha HMX ocHoBe. llytum
CHWXeHHsT BpenHoro BozzaeiictBusi [Tl Ha okpykaromryto cpeny. Kparkwii mcropuueckuii 0630p
paszsutus ['TI. O6nactu npumenenus ['TI..

1.2. Paboune XuIKOCTH THAPOCUCTEM

Pabouast ®uaKocTh Kak pabodee TeNO THIPABIMYECKUX CHCTEM W TNPHBONOB. TpeOGoBaHmUs,
npeabaBIisieMble K (PU3UKO-XMMHYECKHM CBOMCTBaM paboumx kuakocteil. OCHOBHBIE (U3NYECKHE
CBOMCTBa PabOYMX >XHUIKOCTEH, BIUSIOMIME HAa KAa4eCTBO (DYHKIIMOHMPOBAHUS THUAPABIUYECKHX
CHCTEM W NPUBOJOB.. BiusiHIEe HEpaCTBOPEHHOTO BO3AyXa Ha CXKMMAEMOCTh pabOUMX JKUIKOCTEH.
XapakTepuCcTHKa OCHOBHBIX  BHIOB  MHHEPAIbHBIX, CHHTETHYECKHUX, BOJOCOJCPIKAIINX,
PaCTUTENBHBIX Pa0d0YMX JKUAKOCTEH M PEKOMEHIAIMH 0 MX BBIOOPY. DKOJOTHYECKHE BOIPOCHI
NPUMEHEHHS Pad0YnX KUIKOCTEH B THAPOCHCTEMAX..

2. Tuoponpusooui ¢ pasiuyHviM YRpasieHuem.

2.1. Heperynupyemsle rujponpuBOIbI

I'TlT BpamarenbHoro aABMkKeHHUA. OCHOBHbIE KOHCTPYKTHBHBIE CXEMbl T'MJIPOMOTOPOB.
O6o6mennas maremarnyeckas mozens ['Tl. Ctatuyeckue XxapakrepucTuku. BiausiHue oObeMHBIX U
TUAPOMEXAaHUYECKUX IIOTEph Ha IoKasarenu KadectBa. [Tl mocTymartesnbHOro JABUKEHUS.
OcHOBHBIE  KOHCTPYKTHBHBIE  CXEMbl THIPOLMIMHIAPOB. (CTaTHMYECKHE  XapaKTEPUCTUKH.
OcobenHoctu YCTPOUCTBA u MIPUMEHEHUS TEJIECKOINYECKUX TUAPOLMIMH/IPOB. .
JuddepenumanbHas cxema MNOJIKIOYEHUs TuaponuianHapa. CrocoObl TOPMOXKEHUS M BBIOOD
TOPMO3HBIX YCTPOMCTB THAPOLMIMHAPOB. lIpuMeHeHHMe THUIpPOMOTOPOB Ui  peaau3auu
nocrynareinbHbix InepemenieHud. I'TI moBoporHoro nsumkeHus. I10BOpPOTHBIE T'HAPOIBUTATEIH
IUTACTUHYATOI0 U MOPIIHEBOIO TUIA. AJITOPUTM pacdyeTa OCHOBHBIX MTapAMETPOB HEPETyIUPYEMBIX
I'TI. OGnacTi npUMeHEHUs. .

2.2. T'uaponpuBoAbI C IPOCCENbHBIM YIIPaBICHUEM

OO011re NPUHLMIIBI IPOCCETBHOIO YIpaBIeHHs MapaMeTpoM JABMXKEHHs BBIXOAHOTO 3BeHa ['T1.
[TocnenoBarenbHas U napajleNbHas ycTaHOBKa Jpoccensi. OCOOEHHOCTH yCTaHOBKM JIpOCCENs Ha
BXOJIe U BbIXOZAE U3 ruapojBurarens. Crabunmszanus CKOPOCTH JIBUKEHUS BBIXOIHBIX 3BEHBEB
VCIIOJIHUTENIBHBIX YCTPOMCTB TMAPONPHUBOIOB € ITOMOIIBIO JBYX- U TPEXJIWHEWHBIX PEryJATOPOB
pacxonga.. Marematnueckue Mozenu. Harpy3ouHble, peryJiMpoBOYHBIE U DHEPreTUYECKHE
xapakrepuctuku. Ctpykrypa norepb 3Heprun B I'll ¢ npoccenpHbIM ynpasinenuem. M3meHeHue
TeMmreparypbl pabodeld >KUAKOCTH MpH €€ JpOoCCeTMpPOBaHMU. BpIOOp palMOHANBHBIX CXEM
JPOCCENIbHOTO YIIPaBJICHUsI B COOTBETCTBUU C 33JaHHBIMU TPEOOBAHUSIMH..

2.3. I'maponpuBoAbl C MAIIMHHBIM MAIIMHHO-IPOCCEIbHBIM yIIPABICHUEM

I'TlT ¢ w™mammHHBIM ympaBiaeHueM. Harpy3ouHble, peryJIMpOBOYHBIE M DHEPreTUYECKHE
xapakrepuctuku I'Tl ¢ perynupyeMbIM HAacocoM, peryjJupyeMblM THAPOMOTOPOM M JBYMs
pEeryJIupyeMbIMU THIpPOMAIIMHAMU. JlManma3oHbl PETYyIMPOBAHHUS CKOPOCTH M BO3MOXKHOCTH HX
pacumpenus. ['mapooObemHble TpaHcMmuccuu. OOmactu  npumenenus.. [Tl ¢ mammzHO-
npoccenbHbIM yrpaBiaeHueM. ['TI, paOoraromue npu Malou3MEHSIEMOM JaBJI€HWU B HaloOpHOU
JIMHUU Hacoca. BiMsHMEe KOHCTPYKTUBHBIX IIapAMETPOB PEryJsATOpa HACOCA HA HEPAaBHOMEPHOCTH

7



JaBJICHUA WU CHOCOGLI €¢C YMCHBLUICHUA. I'TI ¢ aBTOMaTHMUECKUM H3MEHEHHEM JaBJICHUA,
NPOTIOPIIMOHATIFHBIM  HAarpy3ke Ha THAPOJBUTATENEC.. [ HAPONPHBOABI C AIIEKTPOMAITUHHBIM
ynpasieHueM. OcoOOEHHOCTH MPUMEHEHUS SJIEKTPOMAITMHHOTO PETYJIMPOBAHUS 32 CUET U3MEHEHHUS
YacTOTHl ~ BpAIICHUS MPUBOJAIICTO  DJIEKTPOABHIrATeIsl C  HUCIOJIB30BAHUEM  YacCTOTHBIX
npeoOpazoBarenei. CTpyKTypHasi cxema. DHEpPreTUYEeCKHe, PeryJUpOBOYHBICE M JUHAMUYECKHE
XapaKTEPUCTHKH. DPPEKTUBHOCTh PaOOTHl B YCIOBHSIX IUKIOBOTO HArpykeHus. Bwioop Ttuma
THApOMAaIlInHBI. O6HaCTI/I MMPUMCHCHMUHAL. .

3. Fuaponpueoabz C MAWUHHbIM MGWMHHO-@DOCceJZbelM ynpaejieHuem

3.1. TuaponpuBoOABI C MAITUHHBIM MAITHHHO-IPOCCEIBHBIM yIIPABICHHUEM

I'TlT ¢ w™mamwmHHBIM ympaBiaeHueM. Harpy3ouHble, peryJMpoBOYHBIE M HSHEPreTUYECKUE
xapakrepuctuku ['Il ¢ perymupyemMbiM HAcoOCOM, PETYIMPYEMBIM THAPOMOTOPOM M ABYMS
peryiaMpyeMbIMU TUIpOMAIIMHAMU. JlMana3oHbl PEryJIMpOBaHUs CKOPOCTH M BO3MOXXHOCTHU MX
pacumpenus. [uapooObemuble TpaHcmuccuu. OOmactn mnpumenenus.. Il ¢ mammHHO-
npoccenbHbIM yrpaBienueMm. [TI, pabGorarmue mpu Malou3MEHIEMOM JaBJICHWU B HAOpPHON
JIMHUM Hacoca. BausHMEe KOHCTPYKTUBHBIX NAapaMETPOB PEryNsTOpa HacOCa Ha HEPABHOMEPHOCTH
JMaBieHUsT W crnocoObl ee ymeHblneHus. [Tl ¢ aBromMarnueckuM U3MEHEHUEM JIaBJICHUS,
MPONOPLMOHAIBHBIM HArpy3ke Ha TUIpoABUTaTeNe.. [MIpONpUBOIABI C BJIEKTPOMAIIMHHBIM
yrnpasieHrueM. OcCOOEHHOCTH MPUMEHEHHUS IEKTPOMAIIMHHOTO PETyIUPOBaHNUs 32 CUET U3MEHEHUS
YaCTOThl  BpAICHUS MPUBOIALIECTO  JJICKTPOABHUTATENS C  HCIOJBb30BAHUEM  YACTOTHBIX
npeoOpasoBareneil. CTpyKTypHasi cxemMa. DHEPreTUYecKue, PeryJupOBOYHBIE U JUHAMUYECKUE
XapaKTePUCTUKU. DPPEKTUBHOCTh PabOTHI B YCIOBUSAX IUKIOBOTO HArpyxeHws. Beibop Twuma
ruapoMamuHel. O6IaCcTH IPUMEHEHHUSL. .

4. Cneoswuii npugoo.

4.1. OCHOBBI CHEASIIErO IMAPONIPUBOIA

[TonsiTue m Ha3zHaueHue ruapasanyeckoro ciensmero npusoga (I'CII). YyBcTBUTENBHOCTH U
TOYHOCTh KaK OCHOBHBIE IOKa3aTeIM KauyecTBa (DYHKIIMOHUPOBAHMS THAPABINYECKUX CIEASIINX
cucteM U MpuBoaOB. CKOPOCTHAas M Harpy3ouyHas COCTaBJIIOIINE OLIMOKU pPEryJupOBaHUS..
Peanuzanus o6patHbix cBsazeid. I'CII ¢ MexaHHMUECKUM M 3JIEKTPHUECKUM YIpaBieHHeM. TUnoBble
cxeMbl. J[poccenupyrone pacupenenuTead U JJIEKTPOTrUAPABINYECKUE YCHUIMTEIN MOIIHOCTH.
[Tpumenenne OBM B ynpasnenuu I'T1..

4.2. VICTOYHMKY HEPrONUTaHMS THAPABINYECKUX CUCTEM U BCIIOMOTaTeIbHOE 000py10BaHKE
Hacocuble ycraHOBKHM. THIMOBBIE TMIpaBIMUYECKHE M KOHCTPYKTHUBHBIE cXeMbl. [ mapobaku.
Pacuer MuHHMMaabHO HEOOXOJUMOW BMECTUMOCTH THJAPABIMYECKOro Oaka [UIsl OrpaHUYEHHUS

Temreparypbl  paboueit  kuakoctu..  [IpuMeHeHHMe  T'MJIPaBIMYECKUX  aKKyMYJISTODPOB,
(GyHKIIMOHAIbHOE Ha3Ha4YCHHUE, KOHCTPYKTHUBHBIE CXEMBI. Pacuer rapamMeTpoB
ITHEBMOTUPABINYECKUX  AKKyMYJSTOPOB. KonaunmonupoBanne  paboueil  KHMAKOCTH.

['unpoouncrutenu: cenaparopbl U GuiIbTphl. [IpuHIMNHMANBHBIE cXeMbl. TOHKOCTH (PUIBTPALUU.
BoznymiHble, BOASHBIE W KPHOTCHHBIE TEIUIOOOMEHHBIE ammapartbl.. [ WapaBIudYecKue ITUHHH.
TpyOonpoBoabl, pykaBa BBICOKOTO JaBIIEHUS, COEIUHUTENbHAs apmarypa. beicTpoaeiicTByrome
pa3zbemHbie My(THI. PacueT u BBIOOp TPpyOOIIPOBOIOB..

3.3. TeMbl NIPAKTHYECKUX 3aHATHI
1. Meron npuMeHeHHUs THApaBInYecKoro akkymysistopa B I'TL;
2. YcnoBHBIE 0003HAYSHHSI AJIEMEHTOB THPOTIPUBO/IA.
3. MeTo/ibl pacyeTa OCHOBHBIX TapaMETPOB I'MJIPOIPUBO/IA C IPOCCETBHBIM
PETYINPOBAHUEM. ;



4. Meton pacuera napametpoB [Tl ¢ perynaupyemsIM HacocoMm.;

5. Meton pacuera napametpoB ['TI ¢ perynupyemMbiM MOTOPOM.;

6. MeTto GOpMHPOBAHUS CXEM YIPABJICHUS THIPOTIPUBOIOM IIUKIOBOTO JICHCTBUSL.;
7. PacdueT OCHOBHBIX ITapaMETPOB HEPETYJINPYEMOTO THIPOIPUBOJA. .

3.4. Tembl 1a060paTOPHBIX padoT
HE MPeyCMOTPEHO

3.5 KoncyabTanum

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT

7 CemecTp
Kypcosas pabora (KP)
I'paduk BbINOJIHEHNSI KYPCOBOTO NMPOEKTA
Henens 1-4 5-8 9-10 |11-12 | 3auerHas
Pasgen 1,2 3,4,5,17,8,9 |10,11 | 3amwura
KYpCOBOTO 6 KypCOBOTO
MIPOEKTa MIPOCKTA
O0bem 10 30 30 30 -
paznena, %
Brimonnennsiii | 10 40 70 100 -
00BeM
HapacTaIOIUM
urorom, %

Howmep pasznena

Pa3znen kypcoBoro npoekra

1

CocraBneHnue HpHHHHHHaHLHOﬁ FHHpaBHquCKOﬁ CXCMBI, O66CH€‘II/IBaIOH_[eI‘/'I
MOCTYIATCJIIbHBIC ABMXKCHUSA ABYX UCIIOJTHUTCIIBHBIX yCTpOfICTB C SaI[aHHOI\/JI
noCIacaA0BaTCIbHOCTBIO KX COBMCCTHOI'O HeﬁCTBI/IH " peryjinpoBaHuc
CKOPOCTH OJHOI'O U3 HUX.

2 [TocTpoenune nUKIOrpaMMbl pabOTHI CHCTEMBI ABTOMATHYECKOTO YITPaBICHUS
WCTIOJTHUTENIbHBIMH YCTPONCTBaAMH C UCIIOJIb30BAHUEM HAIPABIISIONINX
pacripeieniuTenel ¢ 3JIeKTPOMAarHUTHBIM YITPaBJIECHUEM U MTYTEBBIX
BBIKJIFOUATENICH.

3 PazpaboTka sneKkTpuyecKoi CXeMbl YIIPaBJICHHS 3aJaHHBIM I[TUKIIOM
TUAPOTIPUBO/IA C TIPOBEPKOM ee pabOTOCIIOCOOHOCTH C MOMOIIBIO TPOTPAMMBI
Fluid Sim-H.

4 PacyeT 0CHOBHBIX MapaMeTpoB U BEIOOP TUAPOABUTATENCH.

5 Pacuer moTpeOHOrO pacxoja u MojIe3HOW MOITHOCTH 3a IUKJ paOOThI
TUAPONPUBOJA.

6 PacueT nuameTpoB IpOCCENbHBIX a0 AJIT OTPaHUYEHUS CKOPOCTEH
JIBUKEHHS HCTIOJIHUTEIHHBIX YCTPOMCTB.

7 OrnpeziesieHne OCHOBHBIX MMapaMeTPOB M BBIOOP THIIA HACOCHOM YCTaHOBKH.

8 Pacuer nuameTpoB TpyOOIIPOBOAOB HAMTOPHBIX, CIUBHBIX U BCACHIBAIOIIEH
TUJIPOJIMHUY TIPUBOJIA.

9 CocraBrieHH€ MepeYHs THIPABINICCKUX YCTPOMCTB.

10 Pacu€r xapakTepuCTHK peryaTupyeMoil 4aCTH THAPOTIPUBOA.

11 DopMyIUpOBKa BHIBOJOB I10 BBINOJIHEHHOM paboTe.




3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

O1neHoYHOE CPEICTBO
(TN ¥ HAUMEHOBaHUE)

3aIIaHUPOBaHHbBIE PE3YIbTaThl 00YUYEHUS 110 TUCLUILIIMHE Konpt
(B COOTBETCTBUH C pa3ieiioM 1) WHJUKATOPOB COOT];e?lT ;3 e
1]123]4
3HaTh:
Ha3Ha4yeHUe, yCTPOICTBO, IPUHLIUI ACHCTBUS U pacueT KonTtposnbHas padora/l uaponpuBosl ¢
XapaKTePUCTUK OCHOBHBIX BUAOB I'MIPaBIMYECKUX IPUBOIOB U -3 + + | pa3’MyYHBIM YIpPaBIECHUEM
CPEICTB aBTOMATHIH, KonTtposbHast pabora/Cnensuiuii npuBoj
HOPMAaTUBHbIE JOKYMEHTHI [10 OCHOBHBIM [IapaMeTpaM U yCIOBHBIM KonTtponbHast pabora/Cnensuiuii mpuBoa
rpaduuecKuM 0003HAYEHUSAM THAPABIMYECKUX YCTPOMCTB U N-1pnk-1 +
IIpaBWJIaM BBINOJIHEHMS TUAPABINYECKUX CXEM.
OCHOBHBIE BU/Ibl ICTOUHUKOB T'UAPABINYECKOI0 MUTAHUS U KonTtponbHas padora/l uaponpuBosl ¢
BCIIOMOTATENIbHOE 000PYI0BaHNE, UCIIOIB3yEMBIE MTPH CO3IaHUH W/I-3prik-1 + MAaIIMHHBIM MalIMHHO-JIPOCCEIbHBIM
I'MJIIPONPUBOJIOB U THIPOCUCTEM; yTpaBJIeHUEM
YMersb:
BbIOpaTh PallMOHATIBHYIO CXEMY PETYJINPOBAHMS U TUIIBI KonTponbnas padora/I uaponpuBosl ¢
THJIPaBIMYECKUX YCTPOICTB; pa3IMYHBIM YIPaBIECHUEM
WI-3ric t ot KonTpoabHnas pabora/OcHOBHBIE TOHATHS
TUIPaBIMYECKUX IIPUBOJOB U CUCTEM
ABTOMATUKH
pa3paboTaTh NPUHLUIHAIBHYIO THIPABINUECKYIO CXEMY CUCTEMBI, VLo + KonTtponbHas pabora/Cnensuiuii npuBoa
paccuuTaTh OCHOBHBIE TapaMETPhl U BBIOpATh 000PYAOBAHUE. ]
CaMOCTOSITENILHO Pa30upaThes B MPUHIIMIE IEHCTBHS, ClIOCO0aX U KonTtponbHas padora/I maponpuBosl ¢
CpEICTBaxX PeryJIUpOBaHMs THAPABINYECKUX TPUBOJOB U MalIMHHBIM MallIMHHO-IPOCCENbHBIM
NPUMEHSTH HX B PAMKaX CBOCH NPOpECCHOHANBHON ACATEIBHOCTH; | WJI-3pri.1 + yIpaBIECHUEM
Kontponbnas padota/[ maponpuBoIbI C
pa3IUYHbIM YIPaBJICHUEM
aHAJIM3UPOBATh XapPAKTEPUCTUKN CUCTEM PETrYIHPOBAHUS VT-3prmca + KonTponsnas padora/I uaponpuBosl ¢
I'MJIPaBIMYECKUX IPUBOJIOB; MalIMHHBIM MaIIMHHO-IPOCCEIBHBIM
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| ynpaiennem
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. I'maponpuBobl C MAIIMHHBIM MAaIIMHHO-APOCCENbHBIM yipaBieHueM (KoHTponbHas
pabora)
2. 'maponpuBobI ¢ pa3nuyHbIM yrpasienueM (KontponsHas pabora)
3. OcHOBHbIE MOHATHUS THIPABINYECKUX MPUBOIOB U cucTeM aBToMaTtuku (KoHTponbHast
pabora)
4. Cnensumii npuso (KontponpsHas pabota)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
banmibHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SBIIETCS MpUIIokeHHueM b.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE
Ixzamen (Cemecmp Ne7)

Kypcosas paboma (KP) (Cemecmp Ne7)

B nunnoMm BeICTaBAsIETCS OIlCHKA 3a 7 CCMCECTP.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. ABTOMaTu3upOBaHHOE MTPOEKTUPOBAHNE MAILTMHOCTPOUTENbHOTO TUiporipuBoja / Y. U. baxus,
u z1p. ; O6wr. pen. C. A. EpmakoB. — M. : Mammnoctpoenue, 1988. — 312 c. — ISBN 5-217-00205-
0.;

2. bamra, T. M. ['unponpuBoa U THAPOTHEBMOABTOMATHKA | YUEOHUK I CHIEIIUATBHOCTH
"T'unpornHeBMoaBTOMaTHKa U ruaponpuBoa” By3os / T. M. bamra. — M. : MamunocTtpoenue, 1972.
—320c,;

3. b. 0. Kamnan- "T'uapasnuka u rugponpuBon”, U3parensctBo: "Briciias mkoia HApOIHBIX
uckycctB", Cankr-IlerepOypr, 2018 - (84 c.)
https://biblioclub.ru/index.php?page=book&id=499501;

4. b. Il. TuxonenkoB- "I'uapasnuka u ruaponpusoas!” 1, U3narenscrBo: "AnpsraupMI'ABT",
Mocksa, 2005 - (113 ¢c.)

https://biblioclub.ru/index.php?page=book&id=430697;

5. b. Il. Tuxonenkos- "['unpasnuka u ruaponpuBoas!” 2, U3narenscrso: "Anpraup MI'ABT",
Mockasa, 2005 - (41 c.)

https://biblioclub.ru/index.php?page=book&id=430698.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;

4. Buneoxondepenuuu (Maitan, Coepmkas, BK u mp).

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-
CIIPpaBOYHbIC CUCTEMBbI:

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

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

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. Ba3za naHHbIX )KypHasuoB m3nareabcrBa Elsevier - https://www.sciencedirect.com/
5. DJeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https:/link.springer.com/

6. ba3a nannbix Web of Science - http://webofscience.com/

7. Baza nannbix Scopus - http://www.scopus.com
8. HanmoHanbHas dj1eKTpOoHHas 0udmoTeka - https://rusneb.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropun, OcHaenue
HAaMMCHOBaHUE
Y4eOHbIe ayIUTOpUU 2K-120, MammnHbIH 3271 cepBep, KOHJAUIMOHEP
JUTS IPOBEICHUS NBI]
JEKIIMOHHBIX 3aHATHH I'-102(a), apTa co CKaMbEH, CTOJI IPENOAaBaTes,

1 TCKYLIETO KOHTPOJIA

MynbTUMEANITHBINA Ki1acc

mKkad s XpaHeHUs HHBEHTapsl, J0CKa
MEJI0Basi, KOMIIBIOTEPHAsl CETh C BBIXOJIOM B
HHTepHeT, KOJIOHKH 3BYKOBBIE,
MYJIbTUMEIUNHBIN IPOEKTOP, TOCKA
MapKepHasi, KOMIIbIOTEP IIEPCOHAIbHBIN,
IIPUHTED

Y4eOHble ayauTopuu
JUISL TIPOBEJICHUS
MPAKTUYECKUX
3agsatuit, KP u KII

C-407, YuebOnas
JlabGopaTopus 3J€MEHTOB

CTEJIaX JJI XpaHEHUsS UHBEHTAps, CTOJ
yueOHBIN, mKad A 0J1eXKbl, Kad 1Ist

U CUCTEM XpaHEeHUs] UHBEHTapsl, CTEH]] Y4eOHbIH
THIPOABTOMATHKHU
C-401, YueOnas CTOJI IIpEeToiaBaTeNsi, CTON Y4eOHbIH, CTYII,
nabopaTopus mkad Ui XpaHeHus: UHBEHTaps,
IIPOrPaMMHUPYEMBIX KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
KOHTPOJIJIEPOB U WNHTepHeT, MyJIbTUMEINHHBINA IPOEKTOP,
MHUKPOKOHTPOJIIEPOB 9KpaH, I0CKa MapKepHasi, KOMIIbIOTED

NIEPCOHANIBbHBIN, CTEH]] Y4eOHBIH

VYyeOHble ayAUTOPUHI
TUTSL TIPOBEICHUS
71a00paTOPHBIX
3aHATHI

I'-102, YucOnas
naboparopus
TUAPOAIPOMEXAHUKHU

CTOJI IIperoiaBaTens, CTyJ, mKad At
XpaHEHHs MHBEHTAPSI, CTOJ MUChMEHHBIMH,
BEIIaJIKa JUISl OJI€XK/Ibl, JOCKA MapKepHas,

HabOp UHCTPYMEHTOB ISt
NPOPUIAKTUIECKOTO 00CTyKUBAHHS
000pyI0BaHMUs, KOHIUIIUOHED, CTEH/T

yueOHBIN

VY4eOHble ayauTopun
U1 IPOBEICHUS
IIPOMEKYTOUHON

aTTecTaluu

K-120, MamuHHBIHN 3a71
HBI],

cepBep, KOHIUITHOHED

I'-102(a),
MynbTUMEIUIHBIN KJ1acC

mapra co CKaMBeﬁ, CTOJI Ip€ogaBaTelisd,
IJ_IKa(I) JAJI XpaHCHU UHBCHTApPs, TOCKa
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MeJIOBasi, KOMIIBIOTEPHAs CETh C BBIXOJOM B
HHTepHeT, KOJIOHKYU 3BYKOBBIE,
MYJIbTUMEIUIHBIN TPOEKTOP, 10CKa
MapKepHasi, KOMIBIOTEP IEPCOHAIbHBIN,
IIPUHTED

ITomenienus miis
CaMOCTOSITEILHOU
paboThI

I'-205/2, Kabuner
cotpyanukoB kad. "ITTM"

Kpecio pabouee, CTeIIax, CTy, mKad,
mkad A7 JOKYMEHTOB, CTOJI TUChbMEHHBIH,
KOMITBIOTEPHAS CETh C BBIXOJIOM B
NuTepHer, KOMIBbIOTEP EPCOHATBHBIH,
MIPUHTEP, XOJIOAMIHLHUK

IMTomemenus misa
KOHCYJIbTUPOBAHUS

I-219/2,
IIpenonaBarenbekas

Kpecio paboyee, CTOJ MpernogaBarTeis, CToM,
cTyn, mwKad, mrad s JOKYMEHTOB, HIKad
JUISL OI@KIBI, KA U1 XpaHEHHUS
WHBEHTAPs1, KOMIIBIOTEPHAS CETh C BBIXOJIOM
B IHTepHET, KOJIOHKH,
MHOTO()YHKIIMOHAJIBHBIN IIEHTP, KOMITBIOTEP
HIepCOHAJIBHBIN, XOJOANIBHUK,
KOHJIUITMOHED

I'-208,
IIpenonaBarenbekas

Kpecio pabouee, cToI, CTy, mkad, mxad
JUTSL TOKYMEHTOB, KA JUIS OJCK I, CTOI
MUCHbMEHHBIN, KOMITBIOTEP TIEPCOHAIBHBIH

ITomemenus s
XpaHEHUs
o0opymoBaHus U
y4e0HOr0 WHBEHTapPs

I'-05, Macrepckas xad.
HI‘I‘M"

CTCJUIAXK JIA XpaHCHUA HHBCHTAPA
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

FI/II[paBJ'II/I‘{€CKI/I€ IMPUBOABLI U CUCTCMbI ABTOMATHUKHU

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

OcHOBHbBIE OHATHSA THIPABIMYECKUX MPUBOAOB U cucteM aBToMaTtuku (KoHnTposibsHas pabora)

I'maponpuBobl ¢ pa3nuyHbM ynpasienueM (KonTponsHas pabota)
['maponpuBo/Ibl ¢ MAIMHHBIM MaIlIMHHO-APOCCENbHBIM yrpaBieHueM (KontposibHas pabora)

Cnensuuit npuBoa (KourponbHas padota)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM-
Howep Paznen aucuumuimnbl KM: L 2 3 4
paznena AT AER Henens 4 8 12 16
KM:
1 OCHOBHBIE TIOHATHS THAPABINIECKUX IIPHUBOJIOB U CUCTEM
ABTOMAaTHKH
11 OO611as xapakTepUCTHKA THAPABINYECKUX TPUBOJIOB U + +
' CHCTEM aBTOMAaTHUKH
1.2 Paboumne xuIKoCTH THAPOCUCTEM + +
2 ['maponpuBOIBI C pa3IMYHBIM YIIPABICHUEM.
2.1 Heperynupyemsie ruiponpuBoasl + + +
2.2 ['uiponpuBOIBI ¢ APOCCENBHBIM YIIPAaBIEHUEM + +
23 ['maponpuBoO/Ibl ¢ MAIMHHBIM MAIIMHHO-APOCCEIbHBIM + +
' YIPABJICHUEM
3 ['maponpuBoO/Ibl ¢ MAIMHHBIM MAIIMHHO-APOCCEIbHBIM
yIpaBJIeHUEM
31 ['maponpuBoO/Ibl ¢ MAIMHHBIM MAIIMHHO-APOCCEIbHBIM +
' YIPABJICHUEM
4 Crnensauuii IpuBOI.
4.1 OCHOBBI CIEJIAIIEro TuAPONpPUBOIA + +
49 VICTOYHWKH YHEPTOMUTAHUS THAPABINICCKAX CUCTEM U 4
' BCIIOMOTaTelIbHOE 000PY/J0BaHUE
Bec KM, %: | 25 25 25 25
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

FI/II[paBJ'II/I‘{€CKI/I€ IMPUBOABLI U CUCTCMbI ABTOMATHUKU

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MGPOHPHSITI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:
KM-1
KM-2
KM-3
KM-4

[IpoBepka pazgena 1,2
[TpoBepka pazaena 3-6
[TpoBepka pazmena 7-9
ITporepka pazaena 10-11

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunexc KM- | KM- | KM- | KM-
Howep Paznen kypcoBoro npoekra/KypcoBoit paboTbl RM: L 2 3 4
pasjena Henens 4 8 10 12
KM:
CocraneHne NPUHIUIHAAIBHOMN MHIPaBINYECKOM CXeMBbI,
oOecrnieunBaroIIel MOCTyNaTeNIbHbIE IBUKEHUS IBYX
1 UCTIOJIHUTEIIbHBIX YCTPOUCTB C 3aJaHHOMN +
MIOCJIEZI0BATEIBHOCTBIO UX COBMECTHOTO IEHCTBUS U
PETYJINPOBAHUE CKOPOCTH OJJHOTO U3 HHUX.
[TocTpoenue nukiIorpaMMbl pabOThl CUCTEMBI
aBTOMATHUYECKOTO YIPaBJICHUS UCIIOTHUTEIbHBIMU
2 YCTPOMCTBAMHM € UCIIOJIb30BaHUEM HAMpPaBIISIOLINX +
pacnpenenuTeNel ¢ 3JIEKTPOMAarHUTHBIM YIIPaBJICHUEM U
IIYTEBBIX BBIKJIIOYATEIICH.
Pa3paboTka 3/1eKTpruecKoi CXeMbl YIpaBIeHHs 3aJaHHBIM
3 IIMKJIOM THAPOTIPUBO/IA C TPOBEPKOM €€ paboTOCTIOCOOHOCTH +
¢ nomouipto nporpammsl Fluid Sim-H.
4 Pacuet ocHOBHBIX MapaMeTPOB U BHIOOP THAPOABUTATEIEH. +
5 PacueT noTpebHOr0 pacxo/ia 1 Mojie3HOW MOLTHOCTH 32 LUK +
paboThl THAPONPUBOAA.
6 Pacuer nuameTpoB JpoccenbHBIX a0 st OrpaHUYeHUs +
CKOPOCTEH JIBUYKEHUS UCTIOJTHUTEIbHBIX YCTPOICTB.
7 OmnpezeneHre OCHOBHBIX TapaMETPOB U BBIOODP TUIIA 4
HACOCHOI YCTaHOBKH.
8 Pacuer nuameTpoB TpyOONpPOBOJIOB HATIOPHBIX, CIUBHBIX U 4
BCACBIBaIOIIEH T'MIPOJIMHUI IPUBOJIA.
9 CocraBieHne nepeyHs THApaBIndeCKUX YCTPOUCTB. +
10 Pacuér xapakTepucTHK peryaupyeMoi 4acTi ruApONPUBOAA. +
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11

@opMyIMpOBKa BBIBOJIOB MO BHIMOJIHEHHOHN padoTe.

Bec KM, %:

10

30

30

30
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