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JIMCT perucrpauvy u3MeHeHHUH U 10MOJIHeHU I

MH(OPMaLIMOHHOTO 00€CTIeYeHUsI TUCITUILIIN-

Tokos Nel

Ne Paznen Kpatkoe conepxanne n3mMeHe- Hara. Ne [Tonmuce
/i PIIJI (mo- HUS1/TOTIOTHCHHUST MPOTOKOJIA 3aB. Ka-
JINAIE)) 3acelaHus dbenpoit
Kadeapbl
1 | PII Axryanuzanuus Bcex paszaenon PII 28.09.2017 1.
poTOKOJI Ne2
2 PII Axryanuzanuus Bcex paszaenos PII 07.09.2018 1.
potokoJ1 Nel
3 | PII AxTyanu3zanus Bcex pasnenon PIT 26.09.2019
npoToKon Ne 2 |
4 AxTtyanuzanusi yaeOHO-METOAUUECKOTO U 01.09.2020 npo-




1. Ilean ocBoOeHNH JUCITUILIHHDI

Lenpto OCBOCHMS TUCHMIUIMHBI SBIAIOTCA: (POPMUpOBAaHUE Yy CTYICHTOB 3HaHUU (yHAa-
MEHTAJIBHBIX 3aKOHOB I'MAPABINYECKOr0, TIHEBMATHYECKOTO MIPUBOJOB U THIPOIIHEBMOABTOMATUKH
U UX IPUMEHEHUS IIPU PELICHUU MHKCHEPHBIX 3a7a4 B TOPHBIX IIPOU3BOACTBAX.

2.Mecto qucuumiunsbl B ctpykrype OOII noaroroBkm 6akanaspa

JucuumumHa « uApOITHEBMOTIPUBO,T M THIPOITHEBMOABTOMATHKA TOPHBIX MAIIMH» BXOJIUT B 0a30-
BYIO 4acTh 0s0ka | 00pazoBaTenbHON IPOTrpaMMBbl.

Jist U3y4eHust AUCIUTUIMHBI HEOOXO0IUMBI 3HAHUS (YMEHUSI, BIIaICHUS), COPMUPOBAH-HBIE B Pe-
3ynbTaTe U3Y4eHUs JUCUMIUINH «Bbiciias MareMmaTukay, «®Pusnkay, «TeopeTndyeckass MEXaHUKay,
«ComnpoTuBIiieHHE MaTepuaoBy, « napoMexaHnuka», « IAEKTPOTEXHUKA», «OCHOBBI 3JIEKTPOHUKH,»
«l"opHBIE MAIIUHBD».

3HaHus (YMEHHUs, BIAJCHUSI), TOJIYYEHHbIE IPU U3YUYEHUU JaHHOW JUCHMILIUHBI OyIyT HEOOXOau-
MBI NIPU U3y4EHUH AUCHUIUINH «KOHCTpyHpoBaHUe FrOPHBIX MalllMH U 000pynoBaHus», «IIpoektu-
pOBaHME U pacyeT CAEASIINX CUCTEM THIPONIPUBOJOB FOPHBIX MAIIMH U 000pyaoBaHusM Y, «IIpoek-
THPOBaHKHE 000PYIOBAaHUS FTOPHOTO MTPOU3BOICTBAY.

3 Komnerenuuu ody4yarouierocsi, Gopmupyembie B pe3yJibTaTe 0CBOCHHU S JUCUMIIIIMHbI
U IJIAHUPYeMble pe3yJibTaThl 00yUeHusl

N3yuenne mUCHMIUIMHBI HaNpaBiIeHO Ha (GOPMUPOBAHUE U Pa3BUTHE MPO(ECCHOHATBHBIX KOMIIE-
TEHIINN:

CTpyKTYpHBIN 2JIEMEHT

[TnanupyeMbie pe3yabTaThl 00yUCHHS
KOMIICTCHI[UU py! pesy. y4

IIK-16 - roToBHOCTHI0O BBINOJHSATH IKCIEPHMEHTAJIbHbIE U JA00paTOpPHbIE HMCCJe10BaHUA,
HHTEPNPeTHPOBATH NMOJYYeHHbIE Pe3yJIbTaThl, COCTABJIATH U 3aIIIMIIATH 0TYETHI

3HaTh: — ompezeneHusi, MOHATHUS, PAaBUJIa U MIPOLECCHI IO TUCIIH-
IUTMHE Ha YPOBHE OCBOCHMSI MaTepHaa, MpeAcTaBIeHHO-
r'0 Ha ayJUTOPHBIX 3aHATHUSAX C JOMOJHUTEIBHBIM HC-
M0JIb30BAHUEM OCHOBHOM U JIOTIOJIHUTEIBHOM JINTEpATy-
PBI, a TAKXKE IMyTEM UCIOJIb30BaHUS BO3MOXKHOCTEH MH-
dbopMalmoHHOH cpeibl

YMersb: — pa3pabaThiBaTh MPUHIMIIHAIBLHBIE THAPO- U ITHEBMOCXEMBI C
UCIIOJIb30BAHUEM ITPOIOPIMOHAILHON TEXHUKH, OMPEACIAThH
napaMeTpel U XapaKTEPUCTUKH DIIEKTPOITHEBMATHYECKUX M
SJIEKTPOTHIPABINYECKUX AIIapaToB;

— KOPPEKTHO BBIpaXaTh U apryMEHTHPOBAHHO OOOCHOBHIBATH
COCTOSIHME TPOTIOPIIMOHAIBHOTO U CIICHASIIEr0 THUIPOITHEB-
MOTIPHBO/IA.

— CaMOCTOSITEJILHO TMPHOOPETATh JIOTIOJHUTEIBHBIC 3HAHHS U
YMEHHUS;

— apryMEHTHPOBAHO OOOCHOBBIBATh TIOJIOKCHUS MPEIMETHOM
0071aCTH 3HAHUS

— TPUMEHSTh MPABOBBIC M HOPMATHBHBIC akThl B cdepe Oe3-
OIACHOCTH, OTHOCSIIUXCS K BUJY M OOBEKTY mpodeccuo-
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CTpyKTypHBIN AJIEMEHT

[Imanupyembie pe3yabTaThl 00yUeHUS
KOMIICTCHIIHU py pesy. ya

HaJIbHOU NEITENLHOCTH

Bnaners:

podecCHOHATEHBIM SI3BIKOM MTPEIMETHOM 001acTH 3HAHHUS,

— HaBBIKAMH HAJIAJKU U HACTPONKU T'MIPABINYECKUX U THEBMa-
THYECKUX CXEM C HEOOXOTUMBIMU TEXHHUECKUMH XapaKTe-
PUCTHKaMU, TEOPETUYECKUMHU M HKCHEPUMEHTAJIbHBIMU Me-
TOJAAMU MCCIIEAOBAaHUS NapaMeTpPOB T'MIPONHEBMOIIPHUBOIOB
TOPHBIX MaIlluH

— OCHOBHBIMH MCTOJaMH PCHICHUA 3a1a4 B obnactu IMPOCKTHU-
POBaHMA THAPOIPUBOJOB TCXHOJIOITMUYCCKUX MAIIIMH,

crocob6aMy COBEPILIEHCTBOBAHUS MPOPECCUOHANBHBIX 3HaHUN
U YMEHHMH IyTeM HCIOJIb30BaHHS BO3MOXKHOCTEM MH(pOpMa-
LINOHHOM Cpe.pl;

crocobaMM OLIEHMBAHUS 3HAYUMOCTH M IPAKTHYECKOHN Mpu-
TOJHOCTH ITOJIYYEHHBIX PE3yJIbTaTOB




4 CTpyKTYypa U coiepKaHue TUCUMILTUHbBI

OO0mmast TpyI0eMKOCTh IUCIUTUIMHBI COCTaBIsAeT 3 3a4eTHBIX equnani 108 akas. yacoB, B TOM YHUCIIE:

- KOHTakTHas pabora —16,2 akaj. Jacos:
— aynuTtopHas — 14 akaj. 4yacos;
- BHEAyIMTOpHAs —2,2 aKaJl. 9acoB
— camocTosTeNbHas paboTa —87,9 akaj. 4acos;

- MOATOTOBKA K 3adety 3,9

Buner yue6HOM paboThl,
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Tewma 1. Benenue.l mapaBnuueckue u 4 0,4 0,4 9 D s Bxoanoe TectupoBaHue. [1K-16
ITHEBMATUYECKHE CPEICTBA aBTOMATHUKU = 5 E Ornpoc Mo KOHTPOJILHBIM
= E E BOIIPOCAM
Tewma 2. DHeproobecrieueHnue cucteM aBTo- | 4 0,4 0,4 9 = S 3 Cnaya 1abopaTOpHBIX U [1K-16
o
>
MAaTHUKH = S MpakTUYeCKux pabot. Te-
~
= S = E CTUPOBAHHUE.
E2E2S
<5 B I =
Tema 3. McrioiHUTENIBHBIE MEXAHU3MEI cU- | 4 0,4 0,4 0,9/0,3U 9 = > s 3 Cnaya 5abopaTOpHBIX U [1K-16
< O o
CTCM aBTOMAaTHKH o = E 5 MpaKkTUYeCKux pabot. Te-
3] .
= : == CTHPOBaHUE.
=2 2
o
o A <
Tema 4. Annapatypa ruijpoaBTOMATHKH, 4 0,6 0,4 0,9/0,3U 10 E 2 o Cnaua mabopaTOpHBIX U [1K-16
o o]
YCTPOHUCTBA YIPAaBJICHHUS, E = g npakTuueckux pabor. Te-
i o
BCIIOMOTAaTENbHBIE YCTPOHCTBA 3 8 © CTHpOBaHHe.
=%




Tewma 5. [IponioprpioHaNbHBIE KIATaHBI 0,4 0,6/0,6 |0,9/0,31 10 Cnaua maboOpaToOpHBIX U [1IK-16
npakTuueckux padot. Te-
CTHpOBAHUE.
Tema 6. Cuctemsl yripaBJICHUS Ha OCHOBE 0,6 0,4/0,41 |10,9/0,31| 10,9 - Cnadya abOpaToOpHBIX U [1IK-16
MIPONOPLUUOHAIBHON FUAPOAIIIapaTypsl. E = E npakThYeckux pabot. Te-
KomrieHcanust Harpy3ku . % % CTHPOBAHHE.
Q5
o
Tema 7. DNeKTpOHUKA YIIPABICHUS IS 0,4 0,6/0,61 |0,9/0,31 10 g E%‘ Cnava abOpaTOpHBIX U [1IK-16
MIPOIOPIMOHALHBIX KJIATaHOB. Ef § § E npakTuyeckux pabor. Te-
[av]
SEEFE CTUPOBAHUE.
SEE:
)
Tema 8. CepBoKIIanaHsl 0,4 0,4/0,41 |0,9/0,31 10 2 § 5 ? Cnaua 1abOpaTOpHBIX | [1IK-16
)
= : E £ npakThyeckux pabor. Te-
qz E S CTUPOBAHUE.
m S 9
Tema 9. Dkcrtyaranusi THIPOTTHEBMOABTO- 0,4 0,4 0,6/0,21 10 ‘i g g Cnayva 1a00paToOpHBIX U [1K-16
MAaTHUKH 2 8*% MPAKTHYECKUX padoT.
© o
HTorosoe TecTupoBaHUE.
Hroro no pazgeny 4 421 |6/12 11 87,9 | Koncynbranus |KypcoBoii mpoekt I1K-16
3auer
HrToro mo gucuumjiInHe: 4 421 |6/2 U 87,9




CoaepxxaHue THCHMILINHBI

Ne | HaumeHoBaHue  paszena Conepxanue pasjena
JIMCLUTUTUHBI
1 | Beenenue. ['mapasiuye- Lenu n 3agaun qucUUILUIMHBL. McTopudyeckne aclieKThl pa3BUTUA THAPABIMYECKUX MAIIUH U CPEICTB TUIPOITHEBMOABTO-
CKHE U ITHEBMAaTHYECKUE MaTtuku. OCHOBHBIE ATAMbl PA3BUTHUS NMPOTIOPIIMOHAIBHONW TEXHUKH. [ MIpaBIuyecKue U MHEBMATUYECKUE CPEJCTBA aB-
CpelICTBA ABTOMATUKH TOMATHUKH.
2 | DHeproobecreyeHune Cu- [IpuHnun aecTBUsS 00BEMHBIX MAIWH, KIAaCCH(PUKAIHS, TUIIOBbIE KOHCTPYKTHBHBIE CXEMBbI MAIIMH C TUIOCKOCTHOW U
CTE€M aBTOMATHKHU MPOCTPAHCTBEHHOW KMHEMATHKOW, OCHOBHBIE PACUETHBIE MAPAMETPHI: MPOU3BOIUTEIBHOCTh, CKOPOCTh BpAIIEHUS POTO-
pa, KpyTAIIMA MOMEHT, MOTpebasieMass MOIIHOCTh, moTepu MomtHoctu U KIIJI, mynecanus mogaun. XapakTepUCTHKU:
pacxojHas, perynmupoBouHas. KoaddumueHT ycunenus, nepenarounsie yHKIuM.
Cucremsbl HarHeTaHus Bo3ayxa. OCHOBHBIC TPEOOBAHHUS K BO3AYXY Kak K paboueMy Teny mHeBMocucTeM. CUCTEMBI IO JI-
TOTOBKH BO3]lyXa
3 | UcnomHATEIBHBIE MEXa- TuoBbIe KOHCTPYKTUBHBIE YCTPONWCTBA UCIIOJIHUTEIBHBIX MEXaHU3MOB IUAPABINYECKUX cucteM. HazHaueHue, kiaccu-
HU3MBI CUCTEM aBTOMATH- | (UKAIUs, ONpeNeICHUs], IPUHIIMIIBI €U CTBUSL.
K1 OCHOBHBIE pacyeTHbIE ITAPAMETPhI UCIIOJIHUTEIBHBIX MEXaHU3MOB CUCTEM: KPYTAIIUA MOMEHT, 4YaCTOTA BPAILEHUs, YCH-
JIM€ CUJIOBOIO THAPOLMIUHIPA MOCTYNATEIbHOIO JEHCTBUS, CKOPOCTh NIEpeMeIeH s, MOIHOCTh, KII/I.
CraTuueckre XapakTepUCTUKU HCIIOJHUTENIbHBIX MEXaHU3MOB MOCTYNATEIbHOTO U BPAIlaTeIbHOTO JeHCTBUS: (MEXaHHU-
Yyeckasi, CKOPOCTHAs).
HcnonHuTenbHbIe MEXaHU3MBI ¢ 0OBEMHBIM PETYJIMPOBAHUEM CKOPOCTH, Kiaccudukamus u obmue 3aBucumoctu. Jud-
(epeHLnanbHbIe YpaBHEHHS ABUKCHUS TepeIaTOYHble (PYHKIIMU U CTPYKTYpHAsl CXeMa MEXaHU3MOB C 00bEMHBIM pery-
JUPOBAHUEM.
HcnonHuTenbHbIE MEXaHU3MBI C APOCCENbHBIM perynupoBanueM. JluddepeHuuanbable ypaBHEHUS ABIKCHUS, TUHAMU-
yeckasi CTPYKTypHas cXeMa U mnepefaroynbie QyHKuuu. JInHeiiHas quHaMudeckas MOJIeib ¢ JPOCCENbHBIM PEryIHpOBa-
HUEM.
4

Anmnaparypa ruJJponHeB-
MOABTOMATHKH, YCTPOM-
CTBa YIIPABJIEHUS, BCIIO-
MOTaTeIbHbIE YCTPONCTBA

Knaccugukamnus annaparypsl, 00J1aCTU IPUMEHEHHUs, YCTPOMCTBA, IPUHLIUIIBI JCHCTBUS, CUMBOJIBI U YCIOBHbBIE 0003Ha-
YeHHUs1, CXeMbl BKIIoueHus. Hanpapistommas anmnaparypa: pacrpeienuTend, 00paTHbIe KJIalaHbl, THAPO3aMKH, JIOTHYe-
CKHE KJIanaHbl. Perynaropsl 1aBieHus: NpeoXpaHnuTeNIbHbIE, IEpEIMBHbIE U PeAyKIIMOHHBIE KianaHbl. Pene naBieHus.
Perynsropsl pacxona: qpoccein, peryisiTopsl IOTOKA, KJlalaHbl COOTHOIIEHUS PACX0I0B, IPOCCENUPYIOLIUE pacpene-
auteny. KoMrnoHoBka U MOHTaX anmnapatoB. KoHAuIMOHEp, THAPOOUUCTUTEH U TeJI00OMEeHHbIe anmnapaTsl. [ uapoem-
KOCTH: THJIPOOAKH U TUAPOAKKYMYIATOPHL. [ uaponnanu. OcoOeHHOCTH KOHCTPYUPOBAHUS THAPOANIIAPATOB U BCIIOMO-
raTeibHbIX YCTPOMCTB
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HanmenoBanue  pasnena Conepxanue pazjiena
JUCITUTUTUHBI

5 | IIpomoprmonanbheie Kina- | [IponopuuonansHeie Kinananbl, Hasnauenue, YcrpoiictBo IIpuHIMIbI geicTBUs. BinsHre KOHCTPYKIUH IPOCCETUPY-

TIaHbI IOl KPOMKH 30JI0THHKA Ha (popMy rpaduueckoil XapaKTepUCTHKH 0OBbEMHOTO pacxoia OT BXOJHOTo curHana. Mcre-
YEHHE JKUJIKOCTU YEPEe3 OTBEPCTHUSL APOCCENBHBIX PErYIUPYIOIIUX 3JIEMEHTOB. UEThIPEXJIMHEUHBIN TPEXTO3UIMOHHBIN
pacrpenenuTeab IPsSIMOro JEHCTBHS 0€3 AIEKTPUUECKON 0OpaTHOM CBSI3M U C AJIEKTPUUECKOW oOpaTHOM cBsi3bio. [Ipo-
MOPLMOHAJIBHBIN KJIalaH HENpsMOoro AevcTBus. [IponopluoHanbpHBIM KIIallaH HENpsIMOTO JIEWCTBHS. J[BYXJIIMHEWHBIN
MIPOTIOPIMOHATBHBIN peryisiTop pacxona. Hactpolika. AnmaparHasi TEXHUKA.

6 | Cucremsl yripasierus Ha | CTpYKTypa yIpaBJeHHs U PEryIHpOBaHre 00BeMHBIM THAPOTIPUBOIOM. PaciipeieuTebHO-HAPABISIFOIIAs allapary-
OCHOBE IIPOMOPIHUOHANIb- | pa: TUIPOpACTIPEAETUTENN, THIPO3aMKH, 3allOPHbIE KJIAallaHbl, JEIUTENN OTOKa. YpaBieHue pabounmu nukiamu. Cro-
HOU THApOaNnmapaTypshl. coOBbI U cXeMbl ynpaBiieHUs. Tunbl pabounx [UKIJIOB U TUIIOBBIE CXEMbI UX pealiu3aluu. Pacuer mapaMeTpoB LUKJIIOB.
Komnencanus Harpy3ku CocTaBieHHE CUCTEM YIPABICHUS THAPABINYECKHUX arperaToB MPH MOMOIIY THAPABINYECKON TEXHUKU. BOmpockl Mo-

JIEPHU3AIUH JICUCTBYIOIIUX CUCTEM YIIPABJIEHUS, IOCTPOCHHBIX HA TUCKPETHON THAPABIUKHU. CXEMBI C AJIEKTPUUYECKUM,
ITHEBMAaTUYECKUM U C TUIPABINYECKUM yIpaBiieHHeM. KoMIleHcanyst Harpy3Kku ¢ MOMOIIBIO KITAITAHOB MTOCTOSIHHOW pas3-
HOCTH JIABJICHUM.

7| DreKTpOHMKA YIpaBlieHHs | DICKTPOHHbIE KOMIIOHEHTHI MPOMOPIHOHAIBHON TUIPaBIuKA. MHIYKTHBHBIC AaTUYMKU MOJIokeHus. [IpomopiuoHaib-
JUTSl TPONOPLIMOHATIBHBIX Hble ycunuTenu. Kpurepun nis onpeaeneHys napaMeTpoB YIIPaBIECHUS € IIOMOIIBIO MPONOPLHHUOHATIBHBIX KJIANAHOB.
KJIAITaHOB.

8 | CepBoOKiamansl Haznauenwue. YcrpoiictBo. [IpuHIunel paboThl THAPABIMYECKUX cepBOpacnpeneauTeneii. Anmnaparnas Texauka. KoHtyp

peryaupoBaHus. BimsHue TMHaMUYeCKUX CBOMCTB CEPBOKJIANIAHA HA KOHTYP PEryJIMPOBaHHUSL.
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DKcIuTyaTanus THIPOTI-
HEBMOABTOMATUKH

Ilonck m aHamU3 BO3MOXKHBIX HGI/ICHpaBHOCTeﬁ, BO3MOXHOCTU TCCTHPOBAHUA HpOHOpHHOHaHBHOﬁ ruapoariiapaTrypsbl
(DI/IJ'IBTpaI_[I/IH Ha THAPABIMYCCKHUX YCTAaHOBKaxX C CEPBOKIIAIIaHAMU W IIPOIIOPHHOHAIBHBIMU KJIallaHaAMU. HpI/IMCpr aBTOa-
THYCCKUX T'MAPOCHUCTEM C HMCII0JIb30BAHUCM ITPONMOPHHMOHAIIbHBIX KJIAIIAHOB K CCPBOKJIAIIAHOB.




5 Obpa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Jyis peanu3anuu MpeaycMOTPEHHBIX BUIOB y4eOHOH pabOThI B KaueCTBE 00pa30BaTEIbHBIX
TEXHOJIOTHI B MpenojaBaHuu TUCHUIUIMHBI «[ MApONHEBMONPUBO U THUAPOIMHEBMOABTOMATHKA
TOPHBIX MAIlIUHY UCIOJIb3YIOTCS TPAJIULIMOHHAS U MOJTyIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

[Tepenaya HEOOXOUMBIX TEOPETUICCKHUX 3HAHUA U (DOPMHUPOBAHUE OCHOBHBIX IPE/ICTaBIIC-
Hui 1o Kypcy «lIponoprmonaibHas THAPOABTOMATHKA TEXHOJIOTHYECKUX MAIIUHY MPOUCXOIUT C
WCIIOJIb30BAHUEM MYJIbTUMEAUIHOTO 000PYA0BaHUSI.

Jlexuu mpoXoiaT Kak B TPATUIIMOHHON dopMe, Tak U B PopMe JICKIUH-KOHCYIIbTAIIUH, T1e
TEOPETUYECKUN MaTepual 3apaHee BbIAACTCS CTYIEHTaM IS CaMOCTOSITEIbHOTO H3YYEHHUS, IS
MOJATOTOBKH BOTIPOCOB JICKTOPY, TAKUM OOpa3oM, JICKIHS MPOXOJUT IO THUITY BOMPOCHI-OTBETHI-
AUCKYCCHSI.

B xozie npoBeneHus JEKIMOHHBIX 3aHSATUN MIPEAYCMAaTPUBAETCA UCTIOJIb30BaHUE DIIEKTPOH-
HOTO JIEMOHCTPAIIMOHHOTO MaTepuaa.

JIekIMOHHBIN MaTepuall 3aKperIsieTcs B X0e Ta0OPaTOPHBIX pabOT U MPAKTUUECKUX 3aHs-
TUSIX, HA KOTOPBIX BBITIOJHSIOTCS TPYNIOBBIE WJIM WHIUBUIyAJIbHBIC 3a/IaHUsI TI0 TIPOUICHHOM TeMe.
[Ipu 3TOM "acTh 1aOOPATOPHBIX U MPAKTUYECKUX 3aHSATUN MPOBOJUTCS B MHTEPAKTUBHOU (hopme ¢
WCIIOJIb30BAHUEM CIICYIOIINX METOI0OB HHTEPAKTUBHOTO OOYUCHHUS:

— paboTa B KOMaHEe, KOTOpasi MPeayCMaTPUBAET COBMECTHYIO JIEATEILHOCTh CTY/ICH-
TOB B TPYIIE MMOJI PyKOBOJACTBOM JIHEpa, HAPABIECHHYIO HAa PEIIeHne oOIe 3a1a-
YU C JIeICHUEM OTBETCTBEHHOCTHU U TTOJTHOMOYHIA;
— 1npobiieMHOe 00yueHue, KOTOpoe 3aKI0YaeTcs B CTUMYJIMPOBAaHUM CTYJIEHTOB K ca-
MOCTOSITEIFHOU «700bI4Ye» 3HAHWUU, HEOOXOTUMBIX ISl PEIICHUS KOHKPETHOU MPO-
OJIEMEL;
— KOHTEKCTHO€ 00ydeHHe, KOTOPOE IMO3BOJISIET YCBOUTh MaTepuajl IyTeM BBISBIICH Hs
CBsI3€M MeX Iy KOHKPETHBIM 3HaHUEM U €T0 MPUMEHEHUEM.
JUis TUI0XO CHBIIANIMX M HEMBIX CTYACHTOB MPEINoJiaraeTcsi HCIONIb30BaHHE BHU3YaJIbHO-
KHHECTETHYECKUX METOJ0B OOyUeHHs: BBHITOJIHEHHE TpaduuecKuX U MUChbMEHHBIX padoT 0e3 ycT-
HOTO OOBSICHEHUS, HAOMIOACHHE, SKCIIEPUMEHT C TOCIENYIONIel peructpanuen sienus. [Ipenrmo-
Jlaraercsl Takke MPUMEHSITh METOJbl padOThl CO CHEIUAIbHBIMU TEXHUYECKUMU CpeICTBaMu 00y-
YEHUs C WLTIOCTpaIMel Ipe3eHTalluii 10 COOTBETCTBYIONICH nmpopabaTbiBaeMoOl TeMe, JEMOHCTpa-
1Sl KUHO- U BUJICO(PUIEMOB.
Bech marepuan npejcraBiieH B BU3yalbHOU ¢opme Ha caiite. Tam ke mpeacTaBieHbl TECTOBbIE 3a-
JIaHUs ¥ TIPEI0CTaBJICHA BO3MOXKHOCTh ITPOXOIKACHHS KOHTPOJILHOTO TecTupoBanus on-line.

CamocTtosarenbHas paboTa CTUMYIUPYET CTYACHTOB K CAMOCTOSITENIbHOM MpopaboTKe TeM B
MIPOLIECCE BBIMIOJIHEHUSI KOHTPOJBHBIX 33/IaHUM, a TaKKe B MPOIecce MOArOTOBKU K KOMIbIOTEPHO-
MY TECTUPOBAHUIO U UTOTOBOM aTTECTALIUH.

6 YueOHO-MeTOAMUYECKOE O00ecrieyeHre CAaMOCTOATEIbHOM padoThI CTYAEHTOB
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IIpumepHBbIii nepeyeHb J1A00PATOPHBIX PadoT:

[IponopuroHanbHbINA NPEAOXPAHUTEIBHBIA KJIAIIaH HENPSIMOTO JEHCTBUS.
Bo3HukHOBeHHE OMIMOOK U UX aHAJIN3 B MPOMOPLIMOHATBHOM YIIPABJICHU. U
W3meHeHne HalpaBiaeHus U 4aCTOThI BPALEHUs THAPOMOTOPA MOTEHIUMOMETPOM.
N3y4yenune paboThl MPONOPIIMOHATIBHOTO PACTIPEICITUTENS C YCUITUTEIIEM.

Pa3zpaboTka MHOTOKaHAJIBHON CUCTEMBI YIIPABICHUS THIPOLMINHIPOM.
PerynupoBanue CKOPOCTH € HOMOIIBIO PETYIATOPA IMOTOKA.

VYnpasiieHue ruIpoLUMIMHIPOM C IIOMOILBIO KJIallaHa Pa3HOCTH JIaBJICHUM (KOMIIEHCa-
1Sl HaTPY3KH).

JlocTrkeHue 3aJaHHOM KOOPAMHATHI TOUYKH IO3ULIMOHUPOBAHUS.

9. PerynmupoBaHue 4acTOTHI BPALICHUS THIPOIBUTATES.

Nook~wdpE

©

IIpuMepHBIii nepeYeHb NPAKTUYECKUX 3aAHATHM:

N3yuenune mporpamMbl cumymsiiiuu ruapasiandeckux cucteM FluidSIM-H;
N3yuenue nmporpammel cumyssiniuu mHeBMatuueckux cucrteM FluidSIM-P
Pacuer cMmenieHus sikops 30710THUKA B 3aBUCUMOCTH OT [101aBa€MOI'0 CUTHAJIa
Br160p nponopiroHaIbHbIX PEI0XPAHUTENbHBIX KIaaHOB

Pa3paboTka cucrembl yrpaBieHUs THAPABINYECKUM arperatom
MonepHu3anusi CHCTEMBbI YIPaBIEHUS THIPABINYECKUM arperarom
Pa3paboTka cucreM ruiponpuBoa TEXHOJIOTHYECKOTO 000PYA0BaHUS
Hacrpoiika Ki1armaHoB ruipaBIHYeCKUX CXEM

[Touck HeucnpaBHOCTEH B pabOTE rUPaBINYECKON CUCTEMBI

CoNoOR~WNE

IIpuMepHbIe 3a1aHUSA ISl CAMOCTOSITEIbHOM Pa0oThI:

3amanwue 1. [lyist 3a0aHHON TUarpaMMbl «IIEpEeMEICHHsI-TIIar» pa3padoTaTh MTHEBMATHUECKYIO CHUJIO-
BYIO CXEMY MPUBOJIA ¥ THEBMATHYECKYIO CHCTEMY YIIpaBlieHHs. B MHEBMOCXeMe MCII0JIb30BaTh
OJIOK IMOATOTOBKY BO3.yXa, Pa3JINYHbIC YPOBHH JaBIICHHUI paboUeil cpelibl B CHIIOBOM YaCTH U B CH-
creMe yrnpasieHus. [IpenycMoTpers CHIKEHHE IilyMa OT BBIXJIONa Bo3ayxa. CucreMa yrpaBiieHUs
JI0JDKHA MMETh JIBa pexuma padoTel: «Lukm» u « ABToMaty. CoOparh MHEBMOCXEMY B IPOrpaMme
FluidSIM-P u uccinenoBaTh ee paboTy IpH 3aJaHUHU Pa3IHYHBIX BO3MYyIamuX (hakropax. Orcie-
JMTh TIOKa3aHUS MAaHOMETPOB, TIEPEMEIIECHIE THEBMOIMIIMHAPOB U K3MEHEHUE YUCIia 000POTOB

nHeBMoiBUraresisi. CocTaBuTh OTYET O pa60Te.
1 2 3 2 3 4 5 6 7=1

4 5 6 T7=1 1
[ I | I |
A Unnuugp A A LunuHap A
I f | |
' |
B MaesmomoTOp
|
C I.lununp,p Cc

B IIneemMomoToOp B
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1 2 3 4 5 6 7=1 1 2 3 4 5 6 7=1
I |
Unnuuap A A Unnungp A
) - L
Fuapomotop B B Fmapomotop B
Lnnuuap C c Linrmnap C
Namnouka D Namnoska D
2 3 4 5 6 T=1 1 2 3 4 5 6 7=1
I |
Unnuuap A A Unnuugp A
. - L
ruapomorop B B Muapomotop B
Unnungp C C ‘ Uunuugp C
Tamnoyka D Namnouka D
2 3 4 5 6 =1 1 2 3 4 5 6 T=1
A / Uununap A A LnnuHgp A
|| o I
B rﬁ_,qpoMO'lrop B B rmapomortop B
Cc Uunuugp C C I:.l,nnuu,qp c
Namnouka D Tlamnouka D
1 2 3 4 5 6 7=1 1 2 3 4 5 6 7=1
\ \
A / Unnuuap A A LUunuuap A
\| - . L
B Fﬁ,qpomo‘rop B B Fvg.qpéMOTop B
C Unnunap C C Uunungp C
INamnoyka D JNamnoyka D
1 2 3 4 5 6 7=1 1 2 3 4 5 6 7
Unnuuap A A Uunuuop A
I I
Mapomotop B B Fn‘ pomotop B
|
Uunungp C
Uunuuap C C y
Namnouka D Namno4ka D
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3aganme 2. CornacHo 33JaHHOU AMArpaMMbl IEpeMeLeHHsI pa3padoTaTh CUCTEMBI yIIpaBieHUs: 1
- HCTI0JIb3Ys PEJIEHHO-KOHTAKTHBIE CXEMBI; 2 - UCII0JIb3YS (CUMYIIATOP) KOHTPOJUIEpa B IPOrpaMMe
FluidSim-H.

B 3apanun: A u C — rugpounnusapsl, B — rugpomoTop [uist Bcex BapuaHTOB.

Heuertnbie BapuanTel 10 9: muimusAp C IBYCTOPOHHETO AEMCTBUS BEPTUKAIBHOIO PACIIONIO0KEHHUSL.
Harpyxen 6onpimnm BecoM. [IpeaycMoTpeTs NO3UMIMOHUPOBAHUE B TEUEHUE JJIUTEILHOTO BpEMe-
HU.

Yernble BapuaHThl 10 10: HuaMHIp A ABYCTOPOHHETO JIEHCTBUS BEPTUKAIBHOTO PACIOJIOKEHUS.
[IpenycMoTpeTh OJMHAKOBYIO U OBICTPYIO CKOPOCTH MEPEMELICHHSI KaK IIPU BbIABHXKEHUH, TaK U
[P BTSTUBAHUU.

11 - 16 BapuaHThI NPEAYCMOTPETH BO3MOKHOCTh TUCTAHIIMOHHOIO yrpaBieHus ycuiusamu B ['1] u
MOMEHTOM B THJIPOMOTOPE B MOCJIEIHEN TPETH BPEMEHHU LIUKIIA.

Jly1g Bcex BapuaHTOB 00ECTIEYUTh TUIaBHBII pa3roH UAPOMOTOPA U €T0 TIIABHOE TOPMOIKEHHE, a
TaK)Ke MpelycCMOTPETh pekuMbI paboTel «Komannay, «{ukim», « ABTomaT».

[IpenycMoTpeTh BO3MOXKHOCTb 3(EKTUBHOTO UCIIOJIB30BaHUs SJHEPTHH HAcOoCcOB. J[oOUTHCs, 1O
BO3MOKHOCTH, MakcumainbHOTO KII/ runpocucTemsl.

Bapwuantsl quarpamm «llepememenue-mary
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7 OHeHO'leIe cpeacrea AJisi MIpOBEACHUA HpOMe)RYTO‘IHOﬁ aTreCTanuun

a) HﬂaHpreMble PE3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHBIC CPEACTBA NJIS IPOBCACHUSA HpOMe)KyTO‘lHOﬁ aTreCranum:

CrpyKTypHBII
JJIEMEHT
KOMITETEHIINH

[Inanupyembie pe3ylbTaThl 00YICHHS

OneHouHbIE CpeICTBA

IIK-16 - roTOBHOCTHIO BBINOJIHATH IKCIMIEPUMEHTAJTBHBIC

CTABJIATH M 3aIMIIATD 0TYECTDI

u ﬂaﬁopaToprle HCCJICA0OBaAHN, HHTCPNPETUPOBATH NMOJNYIYCHHBIE PE3yJbTaThbl, CO-

3HaTh

ONIpCACIICHH A, ITIOHATHUS, IIPpaBHUJIa U
MMPOUECCHI IO JUCHUIIJIMHE HAa
YpOBHE OCBOCHUS MaTepurania,
MPEJICTABICHHOTO Ha ayAUTOPHBIX
3aHATUAX C JOIIOJIHUTECIIBHBIM HUC-
MOJIb30BaHHEM OCHOBHOM M JOTIOJI-
HUTEIFHOU JINTEPATYPHI, a TAKKE
MTyTEM HCITOJIb30BAaHHUS BO3MOXKHO-
cTeit nH)OPMAITMOHHOM CpeIbI

HepellEHb meopemu4ecKux 60npocos K 3auemy.

1.

2.
3.
4

o O

DKcrtyatanus TpornopuuoHaTIbHON TEXHUKH.
Pa6oune xunkoctu (PXK) cuctem ruaponpuBoaa U uX CBONCTBA.
Haznauenwue, pyHnkiuu u Texanueckne TpedoBanus k PXK.
OcHoBHbIE xapakTepucTuku PXK: BA3KOCTh, CKUMAEMOCTh, TEMIIEPATYPHOE pacIIupe-
HUeE.
KaBuranus — npudrHbl BO3HUKHOBEHUS, BIMSHNE Ha pabOTy rUApOAannapaToB
CocraBiieHHE NPUHLIUITHAIBHBIX THAPABIMYECKUX CXEM U CXEM aBTOMATHYECKOTO
YIPABJICHUS.
Knaccuduxarms ruiponpuBooB.
JlocTOMHCTBA M HEIOCTATKU TUAPOIIPUBOIA.
Ycnouble rpaduueckre 0003HaYEHUS JIEMEHTOB THIPO U THEBMO3JIEMEHTOB.
. CTpyKTypa ruiponpuBo/ia.
. CxeMbl ¢ 00BbEMHBIM PETYIUPOBAHUEM CKOPOCTH SKHUJIKOCTH.
. CxeMbI ¢ 00BEMHBIM PETYITUPOBAHUEM CKOPOCTH KUIKOCTH.
. Hacocsl ruiponipuBo10B, ycroBHBIE 0003HaYeHUS. THIIBI
. 'unponBurarenu, ycnoBHble 0003HAYCHHUS.
. 'uppounnuHapsl, YCIOBHBIE 0003HAUCHUSI.
. Pacuer 0CHOBHBIX apamMeTpOB rUAPOLUIUHAPA.
. 'mapopacnpenenureny, ycioBHbIe 0003HAYCHMS.
. 3amopHbIe KJIamnaHbl, YCIOBHbIE 0003HAYCHMUSI.
. Knanans! naBnenus, ycioBHble 0003HAYCHHUSI.
. IlpenoxpanurenbHble KianaHbl, yCIOBHbIE 0003HAYCHMUS.
. IToTounble Ki1anaxel, yCIOBHbIE 0003HAYECHHUS.
. Jlpoccenu, ycioBHbIE 0003HAYECHHUSI.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Inanupyembie pe3ylbTaThl 00YICHHS

OneHouHbIE CpeICTBA

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44,

45.

46.
47.
48.
49,

I'uapoakkyMynsaTOphI, yCIOBHBIE 0003HAUCHHUSL.

QUIBTPHI, yCIOBHBIE 0003HAYCHHS.

[Ipubopsl KOHTPOJIA THAPONIPUBOJIA. Y CIIOBHBIE 0003HAUEHUS.

['unpaBnuueckas cxema npuMeHeHUs! U HepeHIIMaTBbHOTO THAPOLMINH JIpa.
I'mapornpuBoA 3aKpBITON TMAPOCUCTEMBI, OCHOBHOM KOHTYD.

I'maponpuBOA OTKPBITON TUAPOCUCTEMBI.

Jlornueckue 31€MEHTHI.

Peanu3zanus nornueckux GyHKIUN B THAPO- U THEBMOCHCTEMAX.

[TocTpoenue cuctem ynpaBieHUs] KOMOMHAIIMOHHOTO THUTIA.

MeTo/1bl TOCTPOEHHE MHOTOTAKTHBIX CUCTEM YIIPaBJICHHUS.

CraTudeckre XapaKTepUCTHUKU HCIOJHUTEIBHBIX MEXaHU3MOB IOCTYHATEIbHOIO U
BpalaTeIbHOTO IEUCTBUS: (MEXaHUUYECKast, CKOPOCTHAs).

HcnonHuTenbHbIe MEXaHU3MbI ¢ 00bEMHBIM PETryJIHPOBAaHUEM CKOPOCTH.
HcrionHUTENbHBIE MEXaHU3MBI C APOCCEIbHBIM PETYIUPOBAHUEM.
[IponoprimonanbpHbIe Ki1anmanbl, [IpuHIUTIEI paOOTHI.

KomMneHcanus Harpy3ku ¢ IOMOIIbIO KJIAIIaHOB MOCTOSIHHOM Pa3HOCTH JIaBJICHUM.
DJIEKTpPOHUKA YIPaBIEHUS Ul IPONOPLHUOHAIBHBIX KIalaHOB.

Kpurepuu i onpeaeneHus napaMeTpoB yIIpaBiIeHUs ¢ TOMOILIBIO MPONOPLHUOHATb-
HBIX KJIAIIaHOB.

CepBoxianansl. [IpuHiuns! paboThl.

ArnnapaTHasi TEXHHUKA.

Kontyp perynupoBanus.

Biusinue nuHaMu4ecKUX CBOMCTB CEpBOKIIANAHA HA KOHTYP PEryJIupOBaHUsI.
@uibTpanys Ha TUIPABIMYECKUX YCTAHOBKAX C CEpPBOKJIANaHAMU U IIPONOPLHOHAI b-
HBIMU KJIallaHAMHU.

[Ipumepsbl BBINOJHEHHBIX YCTAHOBOK C UCIIOJIB30BAaHUEM IIPONOPLMOHAIBHBIX Kilala-
HOB.

[Ipumepsb! BBITIOJIHEHHBIX YCTAHOBOK C UCIIOJIB30BAHUEM CEPBOKIIANIAHOB.

NHAyKTUBHBIN TaTUYHK MTOJIOKECHUS.

ONEKTPOMAarHUTHI C PErYIUPYEMBIM XO10M IOJIOKEHUS CEPACUHUKA.
PerynupoBaHue ycunus 2J1€KTpOMarHuTa, HOCpeACTBOM U3MEHEHHS TOKa.
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CrpyKTypHBII

JJIEMEHT [1nanupyemsble pe3ynbTaThl 00y4eHUsI OneHouHbIE CpeICTBA
KOMIIETEHIINH
50. BriusiHue u3MeHeHne TeMIIepaTypsl U BI3KOCTH Maciia Ha XapaKTePUCTUKU TPOTIOP-
LMOHAIBHOU T'MPABIIMKHU.
YmMmers pa3pabaTbeiBaTh NPUHLIUIUAIBHBIE

THJIPO- W TTHEBMOCXEMBI C HCIOJb-
30BaHUEM NPONOPLHOHAIBHOMN TEX-
HUKH, OTPEACIATh TapaMeTpsl |
XapaKTePUCTUKH  AJIEKTPOITHEBMa-
THYECKUX H DJIEKTPOTHIpaBIIHUC-
CKHX arlaparos;

KOPPEKTHO BBIpaXKaTh M apryMeH-
TUPOBAHHO OOOCHOBBIBATH COCTOSI-
HUE MPOMOPLUOHAIBHOTO U CIIEIs-
IIETr0 TUPOITHEBMOINIPUBO/IA.
CaMOCTOSITENIBHO MpUOOpeTaTh J0-
MIOJIHUTEIbHBIC 3HAHUS U YMEHHUS;
apryMEHTUPOBAaHO  OOOCHOBBIBATH
MOJIOKEHUSI TPEeIMETHON 00JacTu
3HAHUA

MIPUMEHSTHh MPaBOBbIE M HOPMATHB-
Hble aKThl B cepe Oe30macHOCTH,
OTHOCSIIIINXCS K BUIAY U OOBEKTY
npodeccuoHabHOM IS TEIbHOCTH

Ilpumepnuie 3a0auu K 3auemy
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3aodanue. IlocTpoiite fuarpaMMy «nepeMenieHue-1mary 1jis 3aJaHHOW CUCTEMBI yIIpaB-
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CrpyKTypHBII

JJIEMEHT [1nanupyemsble pe3ynbTaThl 00y4eHUsI OneHouHbIE CpeICTBA
KOMIIETEHIINH
JeHUs TUAPOnprUBoAOM (1 TuaAPOMOTOpP U 3 THAPOLMIINHIPA)
Brnaners — mpodecCHOHATBHBIM s3bIKOM mpenmet- | 11epedeHn TeM [Uisi KypCOBOro npoeKTa:

HO¥ 00J1aCTH 3HAHUS,

HaBBIKaMHM HaJIaAKHW H HElCTpOfIKH TUJa-
PAaBIMYCCKHUX U MMHEBMATUUYCCKUX CXEM
C HGO6XOHI/IMBIMI/I TEXHHUYECCKUMU Xa-
PAKTCPpUCTUKAMHU, TECOPETHUYCCKUMU U
OKCIICPUMCHTAJIIBHBIMH MECTOJaMHU HC-
CJICAOBaHHA IapaMCTpPOB THAPOITHEB-
MOIIPUBOA0OB I'OPHBIX MAIlWH

OCHOBHBIMH METOJAMM pEIICHUs 3ajay
B 00JIaCTH MPOEKTUPOBAHUS TUIPOIPU-
BOJIOB TEXHOJIOTMYECKUX MAIlIWH;

crocobaMH COBEPILIEHCTBOBaHUS MPO-
(heccroHaTbHBIX 3HAHUW U YMEHHUH TY-
TEM HCIOJIb30BaHUSA BO3MOXKHOCTEH
MH(OPMALIMOHHOU CpEeJIbl;

crocob0aMu OLIEHWBaHUS 3HAYUMOCTH H
MPAKTUYECKOW MPUTOTHOCTU TMOTY4eH-
HBIX PE3yJIbTaTOB

1. [IpoexTrpoBaHue MPOMOPIIHMOHATBHOTO THIPOIIPUBO/IA MIEKOBOH JPOOUIIKHY;
2. [IpoekTrpoBaHUEe MPOTIOPIIHOHATHHOTO THIPOIIPUBO, 1A KOHYCHOM JIPOOHIIKH;
3. [IpoextupoBanue ruaponpusoaa nosopora I[1/IM;

4, [TpoekTupoBaHKE MPOIOPIUOHATEHOTO THAPOTIPHUBO/IA ITPOJIOJIEHOTO TIepeMe-
IICHUS CTPOTAITBHOTO CTaHKa;

5. Pa3zpaboTka rugponipuBoa ¢ JPOCCEIBHBIM PETYIIHPOBAaHHUEM CKOPOCTH MeXa-
HH3Ma I01a49M cToJIa (Ppe3epHOro CTaHKa;

6. [TpoekTupoBaHHe THAPOTIPUBO/IA TII0CKOIUIN(OBATBHOTO CTAaHKA

7. [IpoexkTupoBaHue rHAPONPUBOAA KPYIIIOUUIH(POBATHHOTO CTAHKA;

8. Pa3paboTka rupaBiInueckoro mpuBo/] ONPOKHUIBIBAHUS KOBIIIA SKCKaBaTOPa,
9. Pa3zpaboTka rugponpuBoaa s mogadnd OypoBOTO CTaHKA;

10. Pa3zpaboTka ruponprBoga CHIIOBOM TOJIOBKH arperaTHOTO CTaHKa;

11. Pa3zpaboTka rugpocrucTeMbl HaBECHOTO 000PYI0BaHUSI TPAKTOPA.
12. [TpoekTHpoBaHNE BBIHECEHHOTO THIPABINYECKOTO MEXaHU3Ma ITePEMEIICHUS
yroJILHOTO KOMOaiiHa;

13. Pa3zpaboTka rugaponpuBoga MEXaHU3UPOBAHHOM KPETIH.

14, [TpoektupoBanue 6e3 peIyKTOPHOTO TUAPABINYECKOTO MIPUBOJIA CKPEOKOBOTO
KOHBENeEpPA,;

15. [IpoekTupoBaHue ruIpaBInue€CcKOro MPUBO/IA JICHTOUYHOI'O KOHBEMEpa,;

16. [IpoekTupoBaHre ruIpaBInuE€CKOTO MPUBOJIA TATOOU NMPEIOXPAHUTEILHOM Jie-
OenKu.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Inanupyembie pe3ylbTaThl 00YICHHS

OneHouHbIE CpeICTBA

A B C D

= = = &)
A B C D E

Vemme, H | 1500 | 2000 | 3000 | 5000 | 4000

Xom, w | 006 |04 |03 |04 |03

16

| P

[Ipumep 3ananus:
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Y4eOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOATEIbHOMH padoThI CTY/IeHTOB:

1. Touwmnkuu B.B., ®unatoB A.M. b. 3anopoxwusiii B.J[., UBanos C.A., Konbsra A.Jl.,
Barun B.C. OcHoBbl ®YHKIMOHUPOBAHUS THIPABINYECKUX CUCTEM METaJulypruye-
ckoro obopynoBanus. JlabopaTOpHBIA MPAKTHKYM 1O THAPONPUBOAY U THIPOABTO-
MaTHKke: yaeoHoe nmocobue. Marauroropek: [OY BITIO «MI'TVY», 2009.

2. Barumm B.C., I'ypoB M.IO. NccnenoBanne KOHCTPYKITUH, IPHHIIATIA EHCTBUS, pado-
TBI U TEXHUYECKOH SKCIUTyaTalluy TUAPOJMHAMUYECKUX My(PT: Meroa. yka3 .k yal.
pab. o aucruruinHe «I UapOMHEBMOAIIEKTPOTIPUBOI» I CTyneHTOB crerl. 150402.
Maruuroropck: MI'TY, 2002. 17

3. A.H.Makapos, E.IO. Manko, Tounnkua B.B., ®unaroB A.M.u ap. [logsemHo-
TPAHCIIOPTHBIE, CTPOUTEIbHBIE, JOPOXKHBIE MallMHBI U oOopynoBanue. Yactp 1:
VYueonoe nocodue /Ilox pen. A.H.Makaposa. Marautoropck: 'OY BITO «MI'TVY»,
2006.

4. Barun B.C. VccnenoBanue KOHCTPYKIMH, IPUHIIUIA JEHCTBUS, U paOOTHI
MIpeI0XpaHUTENbHBIX KIanaHoB: MeTo. ykas3 .k j1a0. pad. no JUCIUILINHE
«'uIpOTTHEBMOBNIEKTPONTPUBOI» AJIsl CTyIeHTOB crien. 150402, Marautoropcek:
Pykomucs, 2007. 30 c.

5. Barun B.C. UccnenoBanne KOHCTPYKIMH, IPUHIIUIA JEHCTBUS, U PaOOTHI
HaIMOPHBIX 30JI0THUKOB: MeToI. yka3 .k 1a0. pad. Mo TUCIUTUTAHE
«"'uIpONTHEBMORNIEKTPONTPUBOI» AJIsl CTyIeHTOB cien. 150402, Marautoropcek:
Pykomucs, 2007. 12 c.

AynuTopHas caMOCTOsTeIbHasi padoTa CTYAEHTOB Ha JabOPAaTOPHBIX 3aHATHIX OCYIIECTB-
JIieTCs O/ KOHTPOJIEM IIpernoaBaTelis B BUJE PELICHUS 3a/1a4 U BHIIOJIHEHUS YIIPAKHEHHUH, KOTO-
pBI€ OTpesenseT mpenojaBaTenb sl CTyJeHTa. BHeaymuTopHas camocTosATeIbHas paboTa CTyAeH-
TOB OCYIIIECTBIISIETCS B BUJI€ MPOPAOOTKU MaTepHasa JIEKIIMOHHBIX U J1a00paTOPHBIX 3aHITHI U BbI-
MOJIHEHUSI KypCOBOTO MPOEKTa ¢ KOHCYIbTAIUSIMU MPENo1aBaTesl.

0) Ilopsiiok mMpoBeeHUA NMPOMEKYTOUHON ATTECTALUM, OKA3ATEJ I U KPUTEPHUH Olle-
HHUBaHUS:

[IpomexyTrouHas artectauus no aucuuiuinHe «lIponopuuonanbHas rupoaBTOMaTHKA TeX-
HOJIOTMYECKUX MAIIMH» BKJIIOYAaeT TEOPETUYECKHUE BOIPOCHI, MO3BOJIAIOIINE OLEHUTh YPOBEHBb
YCBOCHHMSI OOY4YaAIOUIMMUCS 3HAHUH, U MPaKTUYECKUE 3a/1aHus, BBIABIAIONIME CTENeHb chopmupo-
BAHHOCTH YMEHHI U BIIaJICHUN, IPOBOAUTCS B hopMe 3aueTa U 3allUThl KypCOBOT'O IPOEKTA.

3aueT Mo JaHHOM MUCIUIUIMHE MPOBOJUTCS B YCTHOU (dopMme, BKIOYaeT 1 TeopeThyecKuit
BOIPOC ¥ OJJHO MPAKTHUECKOE 3aJaHHUE.

Ilokazamenu u Kpumepuu oueéHueanus zauema:
— «3auTeHo» CTaBHUTCA, €CIIN 06yt1a10u11/1171c;1 MOKAa3bIBaeT CJIa0bIN YPOBCHb 3HaHWH OCHOBHBIX

MOHATUH W ONpPENCIICHHUH, YMCHUN MPUMEHSTh COBPEMEHHbBIE 00pa30BaTEIbHBIC TEXHOJIOTHHU, U C-
M0JIb30BaTh HOBBIC 3HAHMS U YMCHHS, KOPPEKTHO BBIPAXKATh M apryMEHTHPOBAHHO 0OOCHOBBIBAThH
MOJIOKEHUSI TIPEIMETHON OONIaCTH 3HAHUS UM BJIAJICHUS MPOPECCHOHATBHBIM S3BIKOM MPEAMETHOM
001acTH 3HAHUS.

Kypcosoit npoexm
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Lenp paGoThl - 3aKpernyieHne U yriryOJaeHne 3HaHUH M0 TUCIUILIMHE, (JOPMUPOBAHUE Y CTY-
JIEHTOB MPAKTUYECKUX HABBIKOB MPOEKTUPOBAHUS IEKTPOITHEBMATUUECKUX U 3JIEKTPOTUpaBInye-
CKUX CXEM IPUBOJIOB.

OOBEKT MPOEKTUPOBAHMSI — TEXHOJIOTHYECKOe 00OpYyIOBaHWE TOPHBIX MHpeArnpusTuid. B
IIPOEKTUPYEMBIX ITPUBOJAX MPEAYCMATPUBAIOT IPUMEHEHUE HauboJIee pacpOCTPaHEHHbBIX IHIPO U
ITHEBMOANapaToB, MPONOPLMOHAIBHON TEXHUKU U CEPBOKIIAIAHOB.

[IpoekT siBisieTcs caMOCTOSATENbHON paboTol cTyaeHTOB. Mcxoas U3 3Toro 3aaHus U Io-
COOMSI, COCTABIISIFOTCS TAKUM 00pa3oM, YTO KOIMPOBAHUE MCKITIOYAETCSI.

B oTnenbHBIX 3a1aHUSAX CTaBAT BOIPOCHl HAYYHO - UCCIIEI0BATENbCKONW pabOThl B BUJE pe-
QJIbHBIX IIPOEKTOB UCHBITATENbHBIX U JAPYrUX MAIINH, Y3JI0B HOBOW TEXHUKH, COTIOCTABJIECHUS pas3-
HBIX KOHCTPYKTHBHBIX BapUaHTOB.

[1o BO3MOKHOCTH IPUMEHSETCS PEATILHOE IPOEKTUPOBAHHUE.

[Ipu BBINOJHEHUH KYypCOBOI pabOTHI MCIIONB3YETCSl BBIYMCINTENbHAS TEXHUKA U CIEIYIO-
iee nporpaMMHoe oOecrieueHue:

Pacuetsl nmpoBonsiTcs B nporpammuoM nakere MathCAD, a Takke UCIONB3YIOTCS pacueT-
Hble Moy iporpamm FluidSim, ElektonicWorkBench, Matlab, Komnac u ap.

I'padmueckue paboTel BbIMONHAIOTCA B Tpaduueckux mnakerax: Kommac, INVENTOR,
WinMachine.

Pa3pabatbiBaercs cienyromias JOKyMEHTaIHs:

I'pagpuueckas wacmo: 3 - rucma popmama A2.

1. OOGmwuii BUI MOJEPHU3UPYEMOTO 000PYIOBAHUS;
2. TpuHnDMNUaneHas TUApAaBINYEcKas (ITHEBMATHUECKAs) CXeMa MPUBOJIA MAIITHHEI.
3. TpuHDMNUMaNEHas cXeMa yrpaBlIeHHS.

Crienn¢ukanus 1 BEIOMOCTb KypCOBOTO IMPOEKTA.

. TuTynpHBIN JHCT;

o 3amanue;

. Pedepar;

o Conepxanue;

o Beenenue;

. Pazgen 1 (onucanne 0ObEeKTa, TEXHUUYECKAS XapaKTEPUCTUKA, IOCTAHOBKA 3a/1a4H);

. Pazgen 2 (pa3paboTka MpUHIMMHATHHOW THAPABINYECKOW WM ITHEBMATHYECKOU
CXEMbI IPUBOJIa MAIIIMHBI, CXEeMbl pabouero 000py0BaHMs; OIMCAHUE PA0OThI, PACUETHBIE CXEMBI,
OJIOK-CXEMbI, CBOJHBIC TAOMUIIBL, TpaUKU MO pe3ysbTaTaM PacueToB U ONpEeAETICHUIO YCUIIUH, OC-
HOBHBIX IapaMETPOB);

o Paznen 3 (pa3paboTka NPUHIMIHAIBLHOM CXEMY YIpPaBJIEHUs MPUBOJOM B aBTOMa-
TUYECKOM, PyYHOM U HACTPOCUHOM PEKMUMaX, CTPYKTYpHasi MOJIEJb, XapaKTePU3YIOIIasi MPUHIUIIbI
paboThl pa3zpabaThiBa€MOl CHCTEMBI yIIpaBJIeHUs, aHAIU3 ee paboThl), Pa3paboTanHble TPUHLIUIIN-
anbHbIe cXeMbl cuMysupyroTcs Ha [1K B makere mporpammsl FluidSim;

° 3aKiIoueHuE;
. bubnuorpadudeckuit cmcox;
. [Tpunoxenus (JTUCTUHTU pa3pabOTaHHBIX AJIS pacdera mporpaMM, BEJOMOCTh Kyp-

COBO¥ paboTHI, crienupuKaIun).

Ilokazamenu u Kpumepuu oUeHUBAHUA KYPCOBO20 NPOEKMA:

— Ha OLEHKY «OTIUYHO» (5 OaoB) — paboTa BHINOJHEHA B COOTBETCTBUU C 33/1aHUEM, 00Y-
YarolIuiics MOKa3bIBaeT BBICOKUN YPOBEHb 3HAHHI HE TOJILKO Ha YPOBHE BOCIIPOU3BEACHUS U 00b-
SICHeHUs WH(OpPMAIIMHU, HO U HHTEJUICKTYyalIbHbIE HABBIKH PEIICHUS MPOOJIeM U 3aja4, HaX0KICHUS
YHHUKAJIbHBIX OTBETOB K Mpo0emMam, OIIEHKH ¥ BEIHECEHUS KPUTUIECKUX CYXICHUN;

— Ha OIIEHKY «XopoIioy (4 O6amna) — paboTa BBIIIOJHEHA B COOTBETCTBHUH C 33JjaHUEM, 00yda-
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IOLIHICS TOKa3bIBACT 3HAHUS HE TOJIHKO HA YPOBHE BOCIPOM3BEACHUS U 00BsICHEHUS! MH(OpManuy,
HO Y MHTEJUIEKTYaJIbHbIE HABBIKH PEIICHHS MPOOJIeM U 3a7a4, HaX0KICHHs YHUKAIbHBIX O TBETOB K
npooieMam;

— Ha OIICHKY «YZOBJIETBOPHUTEIHHOY (3 Oasia) — paboTa BHINOIHEHA B COOTBETCTBUU C 3a]1a-
HUEM, 00yJarOIUICs MMOKa3bIBaeT 3HAHMS HA YPOBHE BOCIIPOU3BEACHUS U 00BsICHEHNS HHPOpMa-
[IU¥, MHTEJUICKTyaIbHbIC HABBIKU PEIICHUS MPOCTHIX 3aJ1a4;

— Ha OIICHKY «HEYIOBJIETBOPUTEIHHOY (2 Oaria) — 3aJjaHue MPEno1aBaTelis BHIMOJIHEHO Ya-
CTHYHO, B TIPOLIECCE 3aLIUTHI pabOTHI 00YJaIOIIHUICS JOMYCKAET CYIIECTBEHHBIC OITUOKH, HE MOYKET
MOKa3aTh WHTEIUICKTYaIbHBIC HABBIKM PEIICHUS ITOCTABJICHHOM 3a1auu.

— Ha OIICHKY «HEYIOBJIETBOpUTEIHHOY (1 0amt) — 3a7aHue mpenoiaBaTelis BHIIOJIHEHO Ya-
CTHYHO, 00YJaIOLIHIICS HE MOKET BOCIIPOM3BECTH U OOBSICHUTH COACPIKaHNE, HE MOJKET IMOKa3aTh
MHTEJUICKTYaJIbHBIC HABBIKM PEIICHUS IOCTABIICHHOM 3a1auu.

Jlnsa crynenToB ¢ OB3 onieHOUHBIE cpeAcTBa JUIsl IPOBEACHUS TPOMEKYTOUHOM aTTecTaluu
npeacTaBisitoTes Ha caiite MI'TY B Buie KOMIIBIOTEPHBIX TECTOBBIX 3aJaHUM 10 KaXK10M M3ydae-
Moii Teme. [IpaBUIBHO OTBETHB Ha MATH U 00Jiee U3 JECSATU BOIIPOCOB M0 COOTBETCTBYIOLIEMY Te-
CTYy—CTYJAEHT IOJIy4aeT 3a4eT 10 JaHHOH TeMe.

Jlst mosmyueHust 00OIIero 3a4eTa U OTIUYHOM olleHKH cTyaeH ¢ OB3 n1omkeH UMeTh 3a4eT 1Mo
BCEM paccMaTpUBaEMbIM TEMaM.

JI7st mosmydeHust OLeHKH «Xopoioy, ctyneHT ¢ OB3 moipken momyunts 3a4eT Ha 75% pac-
CMaTpPUBAEMBIX TEM.

JIns mosmydeHust OUEHKH «Y OBJIETBOPUTENBHO, CTYAEHT ¢ OB3 noimkeH nomydnTs 3a4eT Ha
50% paccMaTpuBaeMbIX TEM.

8. YueOHo-MeTOIMYeCKOe U HHPOPMAIMOHHOE 00ecneueHrne THCIUTLIMHBI (MOXYJIs)
IIponopuuoHaJbHAA THAPOABTOMATHKA TEXHOJIOIMYECKHX MAIIUH

a) OcHOBHas TUTEpATYpA:

1. Cxuprnamze A.I'. 'mapasirka B mamuHoctpoenuu: B 2 4. THT, 2010.

Toumnkun B.B., ®unaro A.M. b. 3anopoxusiii B.Jl., iBanos C.A., Konsra A.Jl., Barun
B.C. OcHoBbl ®yHKIMOHHPOBAHUS THAPABINYECKUX CUCTEM METAJUTYPTrHYeCKOro 000pymao0-
BaHMS. Yd4eOHOe TmocoOue UIICTYIACHTOB OOydYaromIMXcs 10 ClenralbHOCTH «Me-
TaJUTyprUYeCcKre MaIlMHBI U 000pynoBanue». Marautoropcek: M3n-Bo Marauroropcek. I'oc.
TexH.yH-Ta, 2011. — 197 ¢

0) lonomuurtensHas IuTEpaTypa:

1. HazemmneB A.C. ['mapaBnuueckue u mHeBMaTudeckue cucreMbl. YacTh 1. [THeBMaTuueckue

MIPUBOJIBI U CPEACTBA aBTOMATH3alMK. Y 4eOHoe nocodue.: M., DOPYM, 2004 —240c.

Hazeminie A.C. [ITHeBMaTHyecKue M THAPABIMYECKHE MIPUBOIBI M cUCTeMBI. YacTh 2. ['un-
paBIMYecKUe TPUBOALI W cUcTeMbl. OcHOBBL. YueOHoe mocoOue /A.C. Hazemues,
JI.E.Pei6anpuenko.. — M. , ®OPYM, 2007 —304c.

I'maponpuBoa. OcHoBbl 1 kKoMIOHEHTHl. W3nanue 2. U3narens bom Pexcpor Al CepBuc
Asromatuzarus. Jugaktuka64711r. Opbax, ['epmanus, 2003.

@unatoB A.M., Toumnkun B.B. IlHeBMomnpuBOog M NHEBMOAaBTOMAaTHKAa IOABEMHO-
TPAHCIOPTHBIX, CTPOUTENIBHBIX M JIOPOKHBIX MamuH. Y4eO. mocobue. MarHuToropck:
I'OY BIIO «MI'TY», 2006. 186 c. (monymeno YMO no oOpa3oBaHHiO B 00JIaCTH TpaHC-
MOPTHBIX MAIIMH U TPAHCHOPTHO-TEXHOJIOTUYECKUX KOMIUIEKCOB B KaueCTBE y4eOHOTo 1Oo-
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10.

11.
12.

13.

14.

15.

16.

17.

COOMs ISl CTYIEHTOB BBICIIMX YYEOHBIX 3aBEJCHMI, OOyJarOIUXCs MO CIEHUATbHOCTH
«[TorpeMHO-TpaHCTIOPTHBIE, CTPOUTEIIBHBIE, TOPOKHBIE MAIIIMHBI U 000PYI0BAHUEY).

Touunkun B.B., ®unaroB A.M. b. 3agopoxusiii B./l., UBanoB C.A., Konsra A.Jl., Barun
B.C. OcHoBbl OYHKIIMOHUPOBAHUS THIPABIMUECKUX CHCTEM METAJUTYPrUIecKoro 0060pymo-
BaHus. JIabopaTOpHBIN MPAKTUKYM IO THIPOIPHBOIY U THIPOABTOMATHKE: yIeOHOE TOCO-
6ue. Maruuroropck: I'OY BIIO «MI'TVY», 2009.

backos C.H., IBanos C.A., Tounnkun B.B., ®unaros A.M. I'maponpuBoa Metamurypruye-
CKUX MamuH. Yueb. nocodue. Maruutoropck: 'OY BIIO «MI'TVY», 2006. 169 c. (nomy-
meHo YMO no o6pa3oBaHHio B 00J1aCTH METAJUIYPTrUM B Ka4eCTBE Y4€OHOT0 1MOCcoOus 1is
CTYJCHTOB BBICHIMX Y4EOHBIX 3aBEJCHHI, 00yJaromuxcs Mo crneuuagbHocTu «Mertamnyp-
THYECKUE MAITMHBI U 000PYIOBaHUEY).

backos C.H., UBanoB C.A., Tounnkun B.B., ®unaroB A.M. OCHOBBI TUJIPaBINKUA U TH]I-
paBiIuyeckoro oo6opynoBanus. Yueb. mocodome. Marnutoropck: ['OY BIIO «MI'TVY»,
2007. 212 c. (monymeno YMO mno oOpa3oBaHHIO B 00JIaCTU METAJUTYPTUU B Ka4eCTBE
y4eOHOT0 MOCcOoOMs sl CTYJEHTOB BBICHIMX Y4€OHBIX 3aBelI€HUMN, 0Oydaromuxcs Mo cre-
UATBHOCTH «MeTayuryprudaeckiue MaliuHbl 1 000pyI0BaHHEY ).

borpan H B. I'maponHeBMoaBTOMaTHKa U THAPONPUBOJ] MOOMIIBHBIX MaIIHH.
[TaeBMaTnueckue u ruapaBiIndeckue cucremsl. — Munck: M3a-so benapyce, 2002. — 192 c.

backos C.H., IBanos C.A., Tounnkun B.B., ®unaros A.M. ['unpornpuBo MeTamTyprude-
CKHX MamuH: Y4yebHoe nmocooue — Marauroropck: MI'TY um. I'.'1.Hocoga, 2006, - 169c.

ATnac KOHCTpYKIMH ruapoMamuH u ruaponepenad./ B.M.bum-ban, M.I' Kabakos, C.II.
Crecun. —-M.: Unda-M, 2004. -135c.

INoitmo ML.E. [IpoektupoBanue 00beMHBIX TUAPONIPUBOAOB. —M.: Mamunoctpoenue, 2009.
HNodde A.M., Mazyp 1. A. 'mapaBnudeckoe, MHEBMATHIECKOE U CMAa309HOE 000PY/I0BaHHE
METaJUTypru4ecKkux 1exoB. -M.: Metamnypruzaat, 2009. -960c.

Cxuptnanze A.I'. 'mapasinuka B mammHoctpoeHuu: B 2 4. THT, 2010.

AnekceeB ['.B. BuptyanbHblii 1a00paTOpHBINA MPAKTUKYM IO Kypcy «MexaHuKa KUJIKOCTH
u razay. — CI16.: TMOPJI, 2007. -152c.

CeemnukoB B.K., YcoB A.A. Cranounsie ruaponpuBojibl. CrnpaBouyHuk. --M.: MamuHo-
ctpoenne, -2008.-6 12 c. CBemnukoB B.K. I'mapooGopynoBanne: MexayHapoIHBIN cripa-
Bounuk. T. 1 —M.: U1 Texunrdopm, 2001. -359c¢.

CeemrnukoB B.K. I'mnpoobopynoBanue: Mexaynapoansiii cipaBounuk. T. 2 —M.: UL Te-
xuHpopMm, 2002. -486¢.

CeemrnukoB B.K. I'mnpoobopynoBanue: Mexaynapoansiii cipaBoynuk. T. 3 —M.: UL Te-
xuHpopm, 2003. -427c¢.

B) MeTtoanueckue YKa3aHusA:

Tounnkun B.B., ®unatos A.M., Manxko E.IO. I'magponpuBon. Meronnyeckue ykazaHus K
nabopaTopHBIM paboTaM st CTyIeHTOB cnennanbHocTi 170900. Marnutoropek: MI'TVY,
2001. 24 c.

Tounnkun B.B., ®unato A.M., Manxko E.IO. I'maponpuBon u ruipoIHEBMOAaBTOMAaTHKA
MIOABMHO-TPAHCIIOPTHBIX, CTPOUTENIBHBIX U JOPOKHBIX MAIIMH. METOINYECKUE YKa3aHUs K
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1a00paTOPHBIM paboTam AJist CTYACHTOB crieruabHOCTH 170900. Marauroropek: MI'TVY,

2001. 33 c.

5. Touunkun B.B., Marko E.}O. I'mapasnuka u rugponpuBoa 3aJauHUK JJis CTY/I€HTOB CIie-
uuansHoctu 170900. Marnutoropck: MI'TY, 2004. 41 c.

6. Anekcees ['.B. BupryanpHblil 1a00paTOpHbIN NPaKTUKYM IO Kypcy «MexXaHHMKa KUJIKOCTH
u rasza». — CI16.: TMOP/I, 2007. -152c.

r) Ilporpammuoe obecriedenre u MHTEpHET-pECypCHI:
Iporpammuoe obecrnieuenue Festo Didactic mporpamma FluidSIM Hydravlic V 4.0
http://www.inspart.ru/images/yuken/prop14.jpg

http://www.qgidrostanok.ru/index.php

http://www.qidroprivod.ru/

9. MaTepuajibHO-TeXHHYECKOe o0ecniedeHne TUCUUIIITUHBI (MOTYJIs1)

Tun u Ha3BaHUE ayUTOPHUH

OcHalleHue ayuTopun

JlexunoHHasA ayAuTOpUs

MynbsTUMeANIHbBIE CPEACTBAa XpaHEHUs, Iepeladl U Npe-
CTaBJICHUsI UH()OPMALIHH.

KommnerotepHslii knacc

[Mepconansubie KoMIbIOTEPHI ¢ TakeToM MS Office,
Mathcad, Festo Didactic (mporpamma FluidSIM Hydravlic V
4.0), ¢ BbIx0/1I0M B IHTEpHET U C JOCTYIIOM B 3JICKTPOHHYIO
WH(POPMAITMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCUTETA

JlabGopaTopust ynpaBiaeHUs THAPO-
IIPUBOJIOM

FI/I)IpaB.]'H/I‘-IeCKI/Ie CTCHbI

AyauTopuu Il CaMOCTOSITENbHOM
paboTHI: KOMITBIOTEPHBIE KIIACCHI;
YUTAIbHBIE 3aJ16I OMOIIMOTEKN

[epconanbhbie KoMIbIOTEpHI ¢ TakeTtom MS Office, Bbixo-
70M B IHTEpHET U ¢ IOCTYIIOM B 3JIEKTPOHHYIO HH(OpMa-
IIMOHHO-00Pa30BaTEIBHYIO CPEIy YHUBEPCUTETA

25



http://www.inspart.ru/images/yuken/prop14.jpg
http://www.gidrostanok.ru/index.php
http://www.gidroprivod.ru/

