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1. HammeHnoBaHue JUCHUININHBI

ABTOMaTI/ISaHI/ISI KOHBCKTHBHOI'O SKCIICPUMCHTA

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucrumiimHa BXOJIUT B BApUaTUBHYIO YacTh biioka « b.1 » oO0pa3oBaTenbHON MpOrpaMMBbI IO HaITPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 03.03.02 ®usuka

HarpaBieHHOCTh DyHIaMeHTanbHas Gu3nka



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBOSHUS TUCIUTUIMHB ABTOMATH3AIHsA KOHBEKTHBHOI0 IKCIEPUMEHTA y 00yJaroIIerocs
JOJKHBI OBITH CPOPMHUPOBAHBI CIIETYIOINE KOMITETEHITHH:

03.03.02 ®usuka (HanmpaBiaeHHOCTH : DyHIaMeHTaIbHAs (HU3UKA)
OIIK.3 criocoOHOCTh HAXOIUTh, AHATM3UPOBATh, PEATU30BBIBATH MPOTPAMMHO U MUCIIOJIb30BATh Ha
MPAKTHUKE MAaTeMAaTUYECKUE AITOPUTMBI, B TOM YHCJIE C IPUMEHEHHEM COBPEMEHHBIX BBIUUCIUTEIBHBIX CUCTEM
OIIK.4 crtocoOHOCTB TIPEICTABIISATH COOCTBEHHBIE M M3BECTHBIC HAYYHBIC PE3YJIBTATHI C UCTIOJIb30BaHUEM
COBPEMEHHBIX CPEJICTB, OPUEHTUPYACH HA MOTPEOHOCTU ayIUTOPUH, B TOM YUCIIE B (OPME OTUETOB,
MpEe3eHTalNM, TI0KJIA/I0B

IK.1 crtocoOHOCTH UCTIONB30BATh CTICUATN3NPOBAHHBIE 3HAHUS B 00JIACTH (DU3UKH IJI1 OCBOCHUS
npOoPMIBHBIX (PU3MUECKUX AUCITUTIINH

IIK.2 cnocoOHOCTh NPOBOIUTH HAYYHBIE UCCIIEJOBAHNS B N30paHHON 001acTH SKCIIEPUMEHTAIbHBIX U (MIIN)
TEOPETUYECKUX (PU3NUECKUX UCCIICAOBAHHUH C TTOMOIIBI0 COBPEMEHHON MPUOOPHOIA Oa3bl (B TOM YHCIIe
CJIO’KHOTO (PU3UYECKOT0 000PYAOBaHM) U HH()OPMAIIMOHHBIX TEXHOJIOTHI C yYETOM OTEUECTBEHHOTO U
3apy0exKHOT0 OMbITa



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasyeHusi noAroToBKu 03.03.02 ®usuka (HanpaBneHHOCTh: DyHIaMeHTaNbHAS PU3NKA)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 11
BbI/ICJICHHBIX /151 U3y4Y€eHUS
AUCHUILIUHBI
O0beM TMCUMILINHBI (3.€.) 3
O0beM TMCUMILVINHBI (AK.4aC.) 108
KonTakTHas padora ¢ 42
npemnojaasareseM (ak.4ac.),
B TOM 4HCJIe:
IIpoBenenue JJeKIUOHHBIX 0
3aHATHH
IIpoBenenne NpakTHYECKHUX 0
3aHATHI, CEMMHAPOB
IIpoBenenue Jad0paTOPHBIX 42
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY
CamocTrosiTesibHast padoTa 66
(ak.uac.)
@®opMBbI TEKyl1ero KOHTPOJIS 3amuiiaeMoe KOHTPOoJIbHOE MeporpusiTe (3)
DopMbI IPOMEKYTOYHOM 3auer (11 Tpumectp)
aTrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

ABTOMATH3aLHsI KOHBEKTHBHOTO YKCIIEPHMEHTA
[Ipenmer HampaBiieH Ha 3HAKOMCTBO CTYAECHTOB C BOIIPOCAMU B3aUMOJICHCTBUSA € IU(DPOBBIMU
M3MEPUTENBHBIMU TPUOOpPaMHU U3 MPUKIAAHBIX porpamMM. OOCyxkatoTcst mpoTokoinsl oomena Modbus ASCII
u Modbus TCP.
PaccMaTpuBaroTCsi OCHOBBI TEOPHH aBTOMATHUECKOTO yIpaBiieHHs, B yacTHOcTH, [TN]] perynupoBanue
TEeMIIepaTyphbl.

OCHOBBI TEOPUHM ABTOMATHYECKOT0 YIIPABJIEHUSA
B sToMm pa3zzene paccMaTpHBarOTCS OCHOBBI TEOPUU aBTOMATHYECKOTO YIIPaBIICHUS HA IPUMEpe
TEMIIEPATyPHOT'O peryisITopa

Onpoc ungposbix npudopos B nporokoae Modbus ASCII yepe3 noptbl RS232 unu USB
PaccmarpuBaeTcs cHHTaKCHC KOMaH/I-3apOCOB U OTBETOB Mpubopa B mpoTokosie Modbus ASCII
PaccmaTpuBaroTcst mporpaMMHbIE KOMIIOHEHTBI ISl pealin3aiuu onpoca mudpoBsix mpudopos yepes COM
MOPTHI

IIporpamMmmuas peanusanusi NO3MUMOHHOIO PeryJsiTopa TeMIepaTypbl
PaccmaTpuBaercs peanuzaius IpoCcTEHIIEro MO3UIMOHHOIO PETyIATOpa TEMIIEPATyphl HA OCHOBE ITPOTrPAMMHO
ynpasisieMoro pese. PerynnpoBanue nojaBaeMoil Ha 00bEKT MOLTHOCTH NMPOU3BOAMUTCS POCTHIM
BKJIFOYCHHUEM-BBIKJIIOUEHUEM MTUTaHUA.

[Iporpammuas peanusanus IIU/] peryasitopa remueparypsl
PaccmarpuBaercs nporpamMMuas peanusanus 1IN/ perynsaropa, HCIIONb3yOMErO MIUPOTHO UMITYJIbCHBIN
meton (LLIMM) ymipaBnenus moaBaemMoil Ha 0ObEKT MOIIIHOCTH

JaTuukn TeMnepaTypbl, TEIJIOBOI0 NOTOKA, MATHUTHOIO OJIS U JP.
O6cyxnaercss yHUBEpCAIbHBIN cI0c00 n3MepeHus: GU3NYECKUX BEIMYUH Yepe3 IPUMEHEHUE JaTYUKOB, T.€.
aHAJIOTOBBIX YCTPOMCTB, Mpeodpa3yromux GU3NIECKYI0 BEIUYUHY (HaIpUMEp, TEMIEepaTypy, TEIJI0BON MOTOK,
MarHMTHOE TOJI€ U T.J1.) B 2JIEKTPUUECKHI CUTHAII IPUTOAHBIN 1715t onndpoBku. B 1iudpoBom Bue m000ii
CUTHAJI IPUTOJICH IS IEPEAAYH B KOMIIBIOTEPHBIE CUCTEMBI.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Jlateimenko K. I1. ABTomMaTH3anus u3MepeHui, HCTIBITAHUNA U KOHTPOJIs: YueOHoe mocooue/JIarpimenko K.
I1..-CapaToB:By3oBckoe oOpa3zoBanne,2013.-307. http://www.iprbookshop.ru/79612.html

2. Knaaccen K. b. OcHoBbl u3mepenuit. JlaTauku u anekTpoHHbIe Tpubopsl:[yaeoHoe mocodue]/K. b. Kiaaccen
; mep.c annL: E. B. Boponos, A. JI. Jlapun.-lonronpyassiit:3natensckuii nom " Murtemiekr”,2008, ISBN 978-
5-91559-001-3.-352.-bubauorp.: c. 345-346

JdomosHuTeIbHAS:

1. I'myxoB A. @.,3unsbepman E. A. ABToMaTu3anus sKcriepuMenTa: Y 4ed. mocobue mo crenkypcy/M-Bo
obpazoBanust PO, Ilepm. roc. yu-t, Hayu.-o6pa3zosar. nentp "HepaBHoBec. nepexos! B CIUIONIL. cpeaax’.-
[lepmb:131-B0 111'Y,2003, ISBN 5-7944-0379-9.-72.



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://window.edu.ru/catalog/pdf2txt/490/40490/17795 ABTomaru3zauus U3MEPEHUN U KOHTPOJIS:
MUChbMEHHBIE JIEKITHH
http://www.tstu.ru/book/elib/pdf/2007/k_Jilkin.pdf ABTomaTn3zanus usmMmepeHuil, KOHTPOISA U UCIIBITAHUN
http://edamc.mirea.ru/files/Auto_Phy 1 11.pdf Apromaru3arus GU3NIECKOTO IKCIIEPUMEHTA
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MpoIecca Mo IMCHUIINHE

OO0pazoBaTenbHbIN MPOIIecC MO TUCIUIUINHE ABTOMATH3AMA KOHBEKTHBHOI0 IKCIIEPUMEHTA
Mpe/roiaraeT UCIOIb30BaHUE CIIEIYIONIETO MPOrPAMMHOT0 00ECIIEYeHUsT B MH(POPMAIIMOHHBIX CIIPAaBOYHBIX
CHCTEM:

- IPEe3CHTAI[IOHHBIC MaTEPHABI (CITal bl IO TEMaM JICKIIMOHHBIX M MPAKTUICCKHUX 3aHITHN);

- IOCTYT B pexxuMe on-line B DiekTpoHHyto 6nbimortednyro cuctemy (9bC);

- IOCTYTI B DJICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeIbHYIO CPEy YHUBEPCUTETA;

- HHTEPHET-CEPBUCHI M 3JICKTPOHHBIC PECYPCHI (IIOMCKOBBIC CUCTEMBI, DJICKTPOHHAS 110YTa, IPOPECCHOHATBHBIE
TEMaTUYeCKHEe YaThl U (POPYMBI, CHCTEMBI Ay IO M BUJEO KOH(EPEHIINH, OHJIAIH SHIIUKIONECIUH U T.1I.).

IIporpamMMHoOe obecrieueHue:

- OC «Anbt O6pazoBanue» (Jorosop Ne JIC 003—-2020);

- FBReader;

- oucHslii naket "Libre office"

- MS Office 2003;

- IporpaMma MpocMoTpa UHTepHET KoHTeHTa (Opaysep) "Google Chrome";
- Windows XP;

- TermodatNet.;

- TermodatReader. ;

- Turbo Delphi. ;

- SuperVisc. Fungilab, ynpasienne poranonasiM Bucko3uMeTpom Visco Elite u 06paboTka peonorndeckux
KPHUBBIX.

[Ipu ocBOeHMM MaTepuana v BHITIOTHEHUS 3aJaHH 10 TUCIUIUIMHE PEKOMEHYETCsl UCTIOIb30BaHUE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHNUM 3aHITHI B PEXKHME OHJIAH MOTYT
UCTIOJIB30BaThCS:

cucteMa BuIeoOKoH(pepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TCKCTOBBIX MAaTCPUAJIOB U HpeSeHTaHI/II\/'I, ayJJuoO- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHNS,
3aJJaHus JJ11 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOM 0a3bl, HEOOX0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NPoLecca M0 AUCHHILIHHE

1. JlaGopaTopHbIe 3aHATHS.
Jlaboparopust «Temnoduznuecknx U3MEpEeHHi», OCHAIIICHHAs! CTICIIMAIM3UPOBAHHBIM 000pyaoBanreM. CocTtaB
obopynoBanus onpeneineH B [laciopre maboparopun.



2. 'pynnoBslie (MHAUBUAYaTbHBIE) KOHCYIbTAILINU.

Aynuropusi, OCHallleHHasl MPE3EHTAI[MOHHON TEXHUKOU (ITPOEKTOp, IKPaH, KOMIBIOTEP/HOYTOYK) C
COOTBETCTBYIOIINM MPOTPAMMHBIM 00ECTICYCHHEM, MEJIOBOH (M) MITH MAapKEPHOU TIOCKOM.

3. Texyuiuii KOHTPOJIb.

AyauTopusi, OCHAIIEHHAs IPE3CHTAIIMOHHON TEXHUKOU (TIPOEKTOP, IKpaH, KOMIIBIOTEP/HOYTOYK) C
COOTBETCTBYIOILIMM IIPOrPaMMHBIM 00€CIIeYeHHEM, MEJIOBOH (1) MJIM MapKEPHOI TOCKOM.

4. CamocTrosTenbHas padora.

Ayautopust JUisl CaMOCTOSATENbHON pabOThI, OCHAIIEHHBIN KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO
NoJIKJItoueHus K ceTh «HTepHeT», 00ecneueHHbI T0CTYIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpa3zoBatenbHyI0 cpeny yauBepcuteTa. [lomemenus Hayunoit 6ubnuorexu [ITHUY.

[Tomemenust HayyHoii 6ubnuorexku [II'HUY mist o6ecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIIUXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJbHOM U T7100abHONM KOMIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIIL 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UntanbHbIN 3371 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaTbHBIMH
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKQJIbHOM U T7100a7IbHON KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHambHBIMU
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJTbHOU U TTI00aThHONH KOMIBIOTEPHBIM CETSIM.

6. UuranbHblil 3a1 reorpaduyeckoro ¢axyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 mepcoHAIbHBIMU
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTepHl, yCTAaHOBIICHHBIE B MOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIICTYIOIIUM
MIPOrPaMMHBIM 00ecTIeYeHUEM:

Omneparmonnas cuctema ALT Linux;

Oducnprii maker Libreoffice.

CnpasouHo-npaBoBas cucteMa «Koncynbrantlmtocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
ABTOMAaTH3aLMsl KOHBEKTUBHOI'0 JKCIIEPUMEHTA

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIJINHE I (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPHUTEPUHA UX OLICHUBAHUSA

Komnerenuus ILiianupyemsie pe3yabTaThbl Kpurepuu oneHuBaHus pe3y1bTaToB
o0y4eHust o0y4eHust
K.1 3HaHUE HEKOTOPBIX (PU3NYECKUX HeynosiierBopureJ
CIIOCOOHOCTb HPUHIUIIOB peoOpa3oBaHUs HE 3HAeT NPUHIIUIIOB IpeoOpa3oBaHus
UCTIONIb30BATh (GU3HUECKUX BEIUYHH B TEMIIEPATypPbl U TEIUIOBOTO IIOTOKA B
CTICIIATTM3UPOBAHHbIC HaIpsHKEHUE WM TOK IPU HAalpsKEHUE WM TOK IPU MTOMOILU JaTYMKOB

3HaHUA B o0JacTu
(U3HKY IS OCBOCHUS
pOUIBHBIX
(UBHYECKUX TUCITUTUIAH

MIOMOIIY JATYUKOB, YMEHUE
WCIIOJIb30BaTh 3TH IaTUYUKU MIPU
MIPOBEJICHUH UCCIIEN0BAHUM,
BJIaJICHUE METOJaMU IPOBEICHUS
VU3MEPEHUN pa3InYHbIX
(bU3NYECKUX BETUYHH.

Y10BJ1€TBOPUTEJbH

3HAeT MPUHIIHUI PabOTHI TEPMOMAPHI, HO HE
MIPUITUTIOB TPUMEHEHHUST TEPMOMETPA
COTIPOTHUBJICHUS

Xopomuo
3HAeT MPUHIHUI PA0OTHI TEPMOTIAPBI U OCHOBBI
MIPUMEHEHHUS TEPMOMETPA CONTPOTUBIICHHUS

OT1an4yHO
3HAeT MPUHIIUI PA0OTHI TEPMOTMAPHI U CXEMY
MIPUMEHEHHUS TEPMOMETPA COPOTUBIICHHUS

OIIK.3

CHOCOOHOCTH HAXOIUTH,
aHaJIN3UpPOBATh,
peann30BbIBaTh
MIPOTrPaMMHO U
HCIIOJIb30BaTh Ha
MIpPaKTHKE
MaTeMaTHYeCKHe
JITOPUTMBI, B TOM YHCIIE
C IPUMEHEHUEM

3HaHuE MaTEMaTUYECKOIO
anropurma [ IN/] perynupoBanus
TEeMIIepaTypbl, YMEHUE
peanu3oBaTh €ro B MPUKIIATHON
porpamme, BiaJIeHHe METOJaMU
€ro HCIIOJIb30BaHHUS.

HeynosiaerBopurei
He 3naer anroput™m IIN/] perynupoBanus
YnoBaerBopuTeIbH
B anropurme IIN/] perynupoBaHust 10IyCKaeT
omn6Oku. Het mporpaMMHoil peanuszanuu
Xopoio
3naet anroput™m [/ perynuposanus. B
IIPOrpaMMHOM peanu3aiyu JoIMyCKaeT OLINOKU
OTtin4yHo
Anroputwm [T/ perynnpoBaHus BEpHO

COBPEMEHHBIX peann30BaH B IPOTrpaMMe
BBIYUCIIUTCIIBHBIX CUCTEM

OIIK.4 3HaeT COBpEMEHHBIE CITIOCOOBI HeynoBierBopureJ
CIIOCOOHOCTb MPEJICTaBICHUS PE3yIbTATOB, He npencrasmi mporpamMmy orpoca 1ugpoBhIX
MPEJICTaBIISTh yMEET MPEJICTABIISATh npubopoB

cOoOCTBEHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaTHI C
UCTIOJIb30BaHUEM
COBPEMEHHBIX CPEICTB,
OPUEHTHUPYSICH HA
MOTPEOHOCTH ayJUTOPHH,
B TOM 4HcClie B popMme

COOCTBEHHYIO MPUKIIAJTHYIO
nporpammy B ¢opMe OTYETa C
KOMMEHTapUsIMHU MpeTHa3HauYCHUS
OTJIEIbHBIX YacTe, BIajeeT
CpeICTBaMU TIPE/ICTABICHUS
pe3yabTaToB B JOpME OTUETOB,
IIPE3EHTALUN, JTOKIAJ0B.

YnoBaerBopuTeabH
[IpencraBui nporpammy onpoca HuppoBbIX
prOOPOB, HO TEKCT MPOTrpamMMbl HE
KOMMEHTHPOBAH

Xopoio

[IpencraBun nporpammy onpoca HuppoBbIX
prOOPOB, TEKCT MPOTPAMMBI COIEPKUT
KOMMEHTapUH ¢ OIIMOKaMH




Komnerenmus IlnannpyemMble pe3ybTaThl Kputepumn oniennBanusi pe3yJibTaToB
o0y4ueHust o0y4eHust
OTYETOB, IPE3CHTAIUH, OT1an4yHO

JIOKJIaI0B

[IpencraBui nporpammy orpoca HuppoBbIX
puOOPOB, TEKCT IPOTPAMMBI COJIEPHKUT
I'PaMOTHbIE KOMMEHTApUU

IIK.2

CHOCOOHOCTH MPOBOIUTH
HAy4YHBIE UCCIIEIOBAaHUS B
n30paHHO# 001acTH
HKCIEPUMEHTAIbHBIX U
(W) TEOPETUYECKHUX
(bU3UIECKUX
HCCIIEA0BAHUM C
IIOMOILBI0 COBPEMEHHOU
puOopHOi1 0a3bl (B TOM
qHCIIe CI0KHOTO
¢du3ngeckoro
0o0opyIOBaHUs) U
UH(GOPMaIMOHHBIX
TEXHOJIOTHI ¢ yueToM
OTEUYECTBEHHOTO U
3apyOeKHOTO OIBITA

3HaeT (pu3NYECKre IPUHIIUIIBI
U3MEPHUTENLHOM ammaparypsl,
yMEEeT UCIOJIb30BaTh B
peanuzanuu [TU]] perynsaropa
udpossie mpudops! "Tepmomat”
U TIPOTPaMMHYIO Cpey
"Ilensdu", BIameeT METO1aMI
U3MEpeHUsS PU3NICCKUX BEITUYHH.

HeynosiaerBopurei
He ymeer ucnonb3oBats npubdopsl Tepmonat
YnoBaerBopuTeIbH
VYMmeert ucnonb3oBath npudops! Tepmonat, HO B
porpaMMHUpOBaHuM Ha Jlenbdu gomyckaer
omnOKH
Xopoio
VYmeet onpamuBate npubopsl Tepmoaar us3
nporpamm Ha Jlenbdu
OT1iau4HO
VYmeet onpamuBath npubopsl Tepmoaar u3
nporpamMm Ha Jlenb¢u u 6e3 ommboK peann3yer
npotokos Modbus




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH © 3a4eT

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLiEHKa N0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTAIlH ONPEENIeTCS Ha OCHOBE 06ayioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX

MEPONPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.
MakcuMajbHOe KoJIu4ecTBo 0ayioB : 100

KonBepranusi 6a/U10B B 0TMETKHU

«otau4Ho» - ot 81 g0 100

«xopomo» - ot 61 no 80

«yJ0BJIETBOPUTEJbHO» - 0T 48 10 60
«HEeYI0BJIETBOPUTEIbHO)» / «<He3aYTeHo» MeHee 48 Oaiia

Komnerenuus Meponpusitue
TeKYUIero KOHTPOJIsI

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

IK.1

CIIOCOOHOCTH HCTIONIH30BATh
CHEIMaTU3UPOBAHHbIC 3HAHUS B
obsacty HU3UKH JJIsT OCBOCHHS
PO MIBHBIX HU3HIESCKUX
JVCTIATUTAH

MK.2

CIOCOOHOCTH MPOBOJUTH HAYUHbIE
UCCIIEIOBaHMsI B U30paHHOU
001acTH HKCIIEPUMEHTAIbHBIX U
(unK) TeOpeTUUeCKUX (pru3nIecKux
HCCIIEIOBAHUM C TIOMOLIBIO
COBpPEMEHHOW puOOpHOii 0a3sl (B
TOM YHCJI€ CI0KHOTO
¢duznueckoro 060pyA0BaHMs) U
MH(GOPMAIMOHHBIX TEXHOJIOTHI ¢
Y4E€TOM OTE4YECTBEHHOTO U
3apyOeKHOTO OIBITA

OIIK.3

CITOCOOHOCTH HaXOIUTh,
aHAJTM3UPOBATh, PEATH30BHIBATH
MPOTPaAMMHO U UCIIOJIb30BaTh Ha
MPaKTUKE MaTeMaTHYECKUe
aJITOPUTMBI, B TOM YHCIIE C
NPUMEHEHHEM COBPEMEHHBIX
BBIUUCIIUTEIILHBIX CUCTEM
OIIK 4

CIIOCOOHOCTH MPENICTABIIATH
COOCTBEHHBIE U U3BECTHBIE
HAy4YHBIE PE3yJIbTAThI C
MCIIOJIb30BaHNUEM COBPEMEHHBIX
CPEICTB, OPUEHTUPYSICh Ha
MOTPEOHOCTH ayAUTOPHUH, B TOM
gucie B opMe OTUETOB,
MpE3EHTAlNM, I0KJIAJI0B

Ompoc mudgpoBeIX TPHUOOPOB
B ipotokosie Modbus ASCII
yepes noptel RS232 unu
USB

3amuinaemMoe KOHTPOJIbHOE
MeponpusiTue

Peanmuzanus oomena ¢ nudpoBeIMU
npubopaMu Yepe3 MOPThI BBOIA-BBIBOA




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

IK.1

CIIOCOOHOCTH HCTIONIH30BATh
CHEIMaTU3UPOBAHHbIC 3HAHUS B
obsacty HU3UKH JJIsT OCBOCHHS
PO MIBHBIX HU3HIESCKUX
JVCTIATUTAH

MK.2

CIOCOOHOCTH MPOBOJUTH HAYUHbIE
UCCIIEIOBaHMsI B U30paHHOU
001acTH HKCIIEPUMEHTAIbHBIX U
(unK) TeOpeTUUeCKUX (pru3nIecKux
HCCIIEIOBAHUM C TIOMOLIBIO
COBpPEMEHHOW puOOpHOii 0a3sl (B
TOM YHCJI€ CI0KHOTO
¢duznueckoro 060pyA0BaHMs) U
MH(GOPMAIMOHHBIX TEXHOJIOTHI ¢
Y4E€TOM OTE4YECTBEHHOTO U
3apyOeKHOTO OIBITA

OIIK.3

CITOCOOHOCTH HaXOIUTh,
aHAJTM3UPOBATh, PEATH30BHIBATH
MPOTPaAMMHO U UCIIOJIb30BaTh Ha
MPaKTUKE MaTeMaTHYECKUe
aJITOPUTMBI, B TOM YHCIIE C
NPUMEHEHHEM COBPEMEHHBIX
BBIUUCIIUTEIILHBIX CUCTEM
OIIK 4

CIIOCOOHOCTH MPENICTABIIATH
COOCTBEHHBIE U U3BECTHBIE
HAy4YHBIE PE3yJIbTAThI C
MCIIOJIb30BaHNUEM COBPEMEHHBIX
CPEICTB, OPUEHTUPYSICh Ha
MOTPEOHOCTH ayAUTOPHUH, B TOM
gucie B opMe OTUETOB,
MpE3EHTAlNM, I0KJIAJI0B

[IporpaMmMHas peanuzanus
MO3UILMOHHOTO PETyJIATOpa
TEeMIIEPATypPhI

3amumaeMoe KOHTPOJIbHOE
MeponpusiTiue

[To3UIIMOHHBII perynsTop TeMIIepaTypbl U
ero xapaktepuctuku. Criocoosl
pealin3aluy MO3UIMOHHOTO PETYISTOpa
TEMIIEPATYPHI.




Komnerenuus Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

IIK.1 [IporpammHas peanuzanus
CIIOCOOHOCTH HCTIONIH30BATh ITN]] perynstopa
CIICHUAJIN3UPOBAHHBLIC 3HAHHWA B TeMIepaTypbl

obnactu pU3MKHU A1 OCBOEHUS 3ammiaemMoe KOHTPOJIbLHOE
PO MIBHBIX HU3HIESCKUX MeponpHsiTHe

JTUCLUIUIAH

IIK.2

CIOCOOHOCTH MPOBOJUTH HAYUHbIE
UCCIIEIOBaHMsI B U30paHHOU
001acTH HKCIIEPUMEHTAIbHBIX U
(unK) TeOpeTUUeCKUX (pru3nIecKux
HCCIIEIOBAHUM C TIOMOLIBIO
COBpPEMEHHOW puOOpHOii 0a3sl (B
TOM YHCJI€ CI0KHOTO
¢duznueckoro 060pyA0BaHMs) U
MH(POPMALIMOHHBIX TEXHOJIOTUH C
Y4€TOM OTE€4YECTBEHHOI'O U
3apyOeKHOTO OIBITA

OIIK.3

CITOCOOHOCTH HaXOIUTh,
aHAJTM3UPOBATh, PEATH30BHIBATH
MPOTPaAMMHO U UCIIOJIb30BaTh Ha
MPaKTUKE MaTeMaTHYECKUe
aJITOPUTMBI, B TOM YHCIIE C
NPUMEHEHHEM COBPEMEHHBIX
BBIUUCIIUTEIILHBIX CUCTEM

OIIK 4

CIIOCOOHOCTH MPENICTABIIATH
COOCTBEHHBIE U U3BECTHBIE
Hay4HbIE pE3yJIbTaThI C
HCIIOJIb30BAaHUEM COBPEMEHHBIX
CPEACTB, OPUEHTUPYSICh Ha
NOTPeOHOCTH ayIUTOPHH, B TOM
gucie B opMe OTUETOB,
MpE3EHTAlNM, I0KJIAJI0B

[Iporpamma peanuzanuu [T perynsitopa.
Ee ocHOBHBIEC TPUHITUTIBI 1
XapaKTePUCTHUKH.

Cneunpukanusa MeponpusTHH TEKylIero KOHTPOJIS

Omnpoc nugpossix npudopos B nporokoe Modbus ASCII yepe3 moptsl RS232 uiu USB

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca

VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuMaibHbli 0aJu1, BEICTABIIIEMBIH 3a MEPONIPUATHE IPOMEKYTOUHON aTTecTauuu: 30

IIpoxoaHoii 6ann: 15

IToxa3zaTean oneHMBaHUA

Baaasl




[ToaroToBMII OTUYET, COAEPKAIIUI TEKCT MPOTPAMMBI C KOMMEHTAPUAMH (DYHKIIHOHAIBHBIX
OJIOKOB

15

yMeeT IepeaaBaTh U3 MporaMMbl CTPOKY-3anpoc udpoBoMy npudopy uepe3 COM - nopt. Ymer
MOJIYYUTh U pacuiu@poBaTh OTBET MpubOoOpa

3HaeT CUHTAKCUC KOMaH]I 3allpoca U OTBETOB MPUOOPOB B mpotokosie Modbus

IIporpammuas peajm3zanusi NO3UIHOHHOTO PeryJasiTOPa TeMIEePaTyphbl

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUATHS IPOMEKYTOUHOM aTtTecTanuu: 1 9aca
YcoBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOH padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 30
[Tpoxoxnoii 6amt: 15

Iloka3aTeqy OLlEeHUBAHUA

Bajaasl

MOJITOTOBUJI OTYET O PEATU3AINU MMO3UITHOHHOTO PETYISATOPA C TEKCTOM IPOTPAMMBI U
KOMMEHTapUAMH (PYHKITHOHATHHBIX OJIOKOB

15

peann30Baj AITOPUTM MTO3ULIMOHHOIO PEryJIMPOBaHUs B IIpOrpamme

3HACT AJITOPUTM MMO3UIUOHHOI'O PCTYJIMPOBAHUA

IIporpammuasn peanusauus [IU]/] peryasitopa remneparypsl

[Tpo0IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTtTecTanuu: 1 yaca
Y coBUs TPOBEICHUS MEPOTIPUATHS: B YACHI aAYINTOPHOMH PadoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOU aTTecTanuu: 40
[Tpoxoxnoii 6amr: 18

IToxa3zarTen oeHUBAHUA

Bajaabl

Peanusosain anroputm 1M/ perynsaropa B BUi€e NPUKIAJHON IPOrPAMMBI

13

[ToaroToBMII OTYET O MPOJETAHHON pabOTe ¢ ONMUCAHUEM HPOTPAMMEI

10

3HaeT alNropuTM yrpasieHus MolHocTbio o IHWUM metony

9

3naet anroput™ 111 perynupoBanus TemnepaTypsl




