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1 IIeJIl/I, 3ala'Yi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

[enb AMCHUIUIMHBI — W3yYEHUE COBPEMEHHBIX TEXHHUYECKUX CPEICTB aBTOMATH3aIlMH M
YIpaBIEeHUS! TEXHUISCKUMHU 00BEKTAMH, UX THUIIOBBIX CTPYKTYP, MIPUHIUIIOB (DYHKIIMOHUPOBAHUS, &
TaKXe MPHOOPETCHNE HABBIKOB WX UCIIOJIB30BAHUS B COCTABE aBTOMAaTH3UPOBAHHBIX CHCTEM.

3amagamMul U3y4eHUs TUCIUTUINHBI SBIISIOTCS:

— ToJiyuyeHHe O0a30BbIX 3HAHMW OO0 OCHOBHBIX XapaKTEPUCTHKAX TEXHHYECKHX CPEIICTB
ABTOMATH3AIMK, TUMAX W KOHCTPYKIHUSAX TEXHUYECKHX CPEJCTB TOJIYYEHHUS HHPOPMAIUH O
COCTOSIHUU 00BEKTa, PUHIIMIIBI IIOCTPOCHUS CTPYKTYPHBIX, IPUHIUITHAIGHBIX U (DYHKIIMOHAIBHBIX
CXEeM aBTOMAaTH3alli¥, BO3MOKHOCTH M OOJACTH MPUMEHEHHUS TEXHUYECKUX CPEICTB 00pabOTKH,
XpaHeHHs MHPOPMAIIUU ¥ BEIPAOOTKH KOMaHIHBIX JICHCTBHM.

— NpUOOpETeHHE MPAKTUYCCKUX HABBIKOB HCIOJIB30BAHUS COBPEMEHHBIX TEXHHUYECKUX
CPE/ICTB aBTOMATH3allMi B COCTaBE aBTOMATH3MPOBAHHBIX CUCTEM, TIPOBOIUTH OIICHKY TPeOyeMbIX
TEXHUYECKUX CPEJICTB, BEIOUPATh JATYUKHU U PETYITHPYIOIINE OPTaHbl, OTBEYAOIINE ITPEAbIBICHHBIM
TpeOOBAHUSM.

OOyuenrne mo mucruiuiiHe «TeXHUYECKHe CpeACTBa aBTOMATH3AIMHM» HAIPABICHO Ha
(dopMHpoBaHUE Y 00YUArOIIUXCS CICAYIONIMX KOMITETCHIINN:

Kox v HaumenoBanue
KOMIIeTeHII NI

HNuagukaropbl
JOCTHKEHHUS
KOMIIeTeHIINH

HaunMeHoBaHHe MOKa3aTeaa
OLICHUBAaHUA

OIIK-11. Crnocoben
MIPOBOJIMTH HAyYHBIC
HKCIIEPUMEHTHI C
HCIIOJIb30BaHHEM
COBPEMEHHOTO
HCCIIEIOBATEIIHCKOTO
o0opyaoBaHus U NpUOOpPOB,
OIICHUBATh PE3YJIbTATHI
HCCIICTOBaHUM

NOIIK-11.1. [Tonumaer
OCHOBHBIE PHHIINTIBI
IPOBEICHUS
AKCTIEPUMEHTAIBHBIX
HUCCIEeN0BaHUN U
UCTOJIb30BaHUSI OCHOBHBIX
nprueMoB 00paboOTKU U
Ipe/CTaBIeHUs
MOJTYYCHHBIX JIaHHBIX;
NOIIK-11.2. Beibupaer
3¢ (HEKTUBHYIO METOJIUKY
HKCIEPUMEHTAIBHBIX
HCCIICIOBAHNI;
NOIIK-11.3. [IpoBoaut
IKCTIEpUMEHTAIbHBIC
UCCIIeI0BaHMs, 00paboTKy
U TIpE/ICTaBJICHUE
MOJTyYEHHBIX JaHHBIX C
UCTIOJIb30BaHUEM
COBPEMEHHOT0
HCCIIEIOBATEIIHCKOTO
000pyIOBaHUsI.

3HaTh:

TUIBI ¥ KOHCTPYKIIMH TEXHUYECKUX
CpPEeZCTB MOMy4YeHUs HHPOPMALIUU
0 COCTOSIHUU O0BEKTA, IPUHIUIIBI
MIOCTPOCHHS CTPYKTYPHBIX,
NPUHIUIHATIBHBIX U
(YHKIIMOHATBHBIX CXEM
aBTOMAaTHU3allu1, BO3MOXKHOCTHU U
00acTu NPUMEHEHUS
TEXHUYECKUX CPEJICTB 00paboTKH,
XpaHeHus1 HPOopMaIuu.

Ymern:

aHAJM3UPOBATh NCXO/IHBIC TaHHBIC
Ha NPOEKTUPOBAHHE
aBTOMATH3HPOBAHHBIX H
POOOTU3NPOBAHHBIX CUCTEM U
MIPOBOJTUTH OIICHKY TPEOyeMbIX
TEXHUYECKUX CPEJICTB, BHIOUPATH
JATYUKH, ACTIOTHUTEIIHHbIC
MEXaHU3MBbI U PETyJIUpYyIOIINe
OpTraHbl, OTBEYAIOIIHE
IpeIbIBICHHBIM TPEOOBAHUSM.
Baapnern:

HaBBIKAMU pabOTHI C
COBPEMEHHBIMU ITU(PPOBHIMHU
IPOrpaMMHBIMU METOAAMHU
pacyeToB U MPOEKTUPOBAHUS
CHCTEM YIIpaBJIeHUS, BBIOOpa
TEXHUYECKHUX CPENICTB
aBTOMATHU3alMU M YIPABJICHUS JJIs




peanu3anuy NpoeKTUPYEMOU
CHUCTEMBI aBTOMATU3ALIUH B
COOTBCTCTBHH C TCXHUYCCKUM
3aJaHUEM.

OOII:

2 MecTo JUCHMILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM NPOrpaMMbl

JlucuumiamHa OTHOCUTCS K 00s3aTesibHON YacTu 0s10ka b1 «Jlucuummmab! (MOTyIm )».
JlucuumianHa HENmOCPEICTBEHHO CBsI3aHa CO CJIECAYIOIIMMU JTUCUUIUIMHAMU U MPAKTUKAMU

ABTOMAaTH3aIUS TUITOBBIX TEXHOJOTHYECKUX MPOIIECCOB B aBTOMOOUIIECTPOCHUH;
ABTOMaTH3a11s TUIIOBBIX TEXHOJIOTHYECKUX MPOLIECCOB B MAILIMHOCTPOECHUH,
BbICOKOTOUHBIN 3J1€KTPOIIPUBOJT POOOTOB,;

I'mppaBnuueckre U MHEBMAaTUYECKUE CPEICTBA ABTOMATUKH;

JInarsocTrka 1 HaJIe)KHOCTh aBTOMaTU3UPOBAHHBIX CHCTEM,;
WNudopmanronHas 6€301MaCHOCTb aBTOMAaTU3UPOBAaHHbBIX CHCTEM;
WudopmMannoHHO-yIPaBIIsIONIAE YCTPOICTBAa B pOOOTOTEXHUKE,

KoMIIIeKChI TEXHUUECKUX CPECTB B CUCTEMAaX aBTOMAaTHYECKOTO YIIPaBJICHMUS,
MarepuanoseneHue;

MeTtoapl U CpeCTBa U3MEPEHUH;

Teopust aBTOMAaTHYECKOTrO YIIPaBJICHUS;

TexHuueckoe 00CITy’)KHUBaHUE U PEMOHT 000pY10BAHUS;

VYrpasnenue poboramu 1 poOOTOTEXHHUYECKUMHU KOMIUJIEKCAMH;
OKcIuTyaTalys ¥ Hajlaka MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM;
DNEeKTpUUECKHUE UCTIOTHUTENIbHBIE CUCTEMBI POOOTOTEXHUYECKUX KOMITJIEKCOB.

3 CTpyKTypa u cojep:KaHue AUCHUTLTUHBI
OOGr11ast TPYA0EMKOCTb AUCIMIUTMHBI COCTABISAET 3 3aueTHbIe eaqunuilbl (108 gacos).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH

Ne ni/m . KonnuectBo | CemecTphbl
Buj yueOHoit padoThl
4acoB 4
1 AyIMTOpHBIE 3aHATHS 54 o4
B ToMm gucie:
1.1 Jlexun 36 36
1.2 | CemuHapcKue/IpaKTHYECKHUE 3aHATHUS
1.3 | JlaGopaTopHble 3aHATHUS 18 18
2 CamocrosiTeibHass padoTa 54 54
B ToMm unce:
2.1 [loAroToBKa K 3K3aMeHY 18 18
2.2 | BemomHeHne pacyeTHO-TpaduIecKux padoT 18 18
2.3 | [loaroroBka K J1abopaTOpHBIM paboTaM 18 18
3 IIpoMeskyTOUHasI aTTeCTALUS
3adet/nud.3auer/7K3amMeH 3K3aM€EH
Hroro 108 108




3.2 TemaTnyecKuii MJIaH U3yYeHUS TUCIUTITIUHBI

TpynoeMkocTb, yac
AyautopHasi pa6ota 3
) g q,_": 8 < E
Ne Pasjnennbi/Tembl o < S 2 «| E = 22| 9 s
n/n JUCIUIIINHBI o § 2 o = S = 2 = g S
2 S |EEE| 82| Eg| 5&
= | £28/ 88| 25| ¢
v o < = =
O R = = &)
1 Pasznen 1. BBeaenune 4 2 0 0 0 2
2 Paznen 2. Jlatunkn 20 6 0 4 0 10
3JIEKTPOMATHHUTHBIX MepeMeHHbIX
2.1 | Tema 1. JlaTuuKu 371€KTPOMAarHUTHBIX 4 2 6
MIEPEMECHHBIX.
2.2 | Tema 2. JlaTuuku 3J€KTPOMAarHUTHBIX 2 2 4
MIEPEMCHHBIX.
3 Pazgen 3. latunkn 33 10 0 8 0 15
TeXHOJIOTHYEeCKHX NepeMeHHbIX
3.1 | Tema 1. JlaTuuku TeMIepaTypsl. 1 2 1
3.2 | Tema 2. JlaTuyuku gaBiaCHUS. 1 1 2
3.3 | Tema 3. PacxoioMepsbl. 1 1 2
3.4 | Tema 4. JIaTuuKu YPOBH3I. 1 1 2
3.5 | Tema 5. JIaTuMKu BPEMECHH. 2 1 3
3.6 | Tema 6 I103UIIMOHHBIC TATUYUKH. 2 1 3
3.7 | Tema 7. JIaTUMKU pacCTOSIHHSIL. 2 1 2
4 Pasnen 4. Texuuueckue cpeacrna
npeodpa3oBaHusA U3MEPUTEIbHOM 29 10 0 4 0 15
uHpopMaAUH
4.1 | Tema 1. Texuudeckue cpeacTa
npeoOpa3oBaHMs U3MEPUTEITHHOM 4 2 3
MH(}OpMaLINH.
4.2 | Tema 2. YCHIUTEIH aBTOMATHIECKUX 4 6
CUCTEM.
4.3 | Tema 3. Hopmupytoiue 5 5 6
npeoOpa3zoBaTenn
5 Pazpnea 5. IlporpamMmupyemsbie pese 22 8 0 2 0 12
5.1 | Tema 1. [IporpammupyeMebIe pede. 4 2 6
5.2 | Tema 2. Undopmanus u criocoObt 4 5
peo0pa3oBaHuUsL.
Hroro | 108 36 0 18 0 54

3.3 Conep:xaHue TUCHUILTUHBI

Pa3zpnen 1. Beenenne

Beenenne. TumoBoil cocTaB TEXHHMYECKUX CPEACTB aBTOMATU3aluH. locynapcTBeHHas
cucteMa mnpubopoB (I'CII). VcrpoiictBa momyuenus wuHbopmanuu o0 oObekre. JlaTymkw.
Knaccugukaius 1aT4nkoB, XapaKTEPUCTHKH, TPEOOBaHUSI.



Pasznen 2. I[aT‘{I/IKI/I IJICKTPOMATHUTHBIX MEPEMECHHBIX
HaT‘II/IKI/I SJICKTPOMArHuTHBIX IIEPEMCHHBIX. I[aT‘lI/IKI/I TOKa. ]_IaTLII/IKI/I HaITps>KCHU. [[aTLII/IKI/I
MAar"guTHOI'O I10JIA.

Pasnea 3. laTunkH TeXHOJIOTHYECKUX NepeMeHHBbIX.

Jlatuuku Temmneparypbl, KiaccupuKanus, MTPUHLIMI JEHCTBUs, NpUMeHeHue. JlaTuuku
JaBJICHUS, KJIacCU(pHUKAIMs, MPUHLIUN ICHCTBUS, NMPUMEHEHHe. Pacxomomepsl, KiaccUpUKaIus,
OPUHLIMIT JEHCTBUS, NpUMeHeHue. JlaTyuku ypoBHS, KiIacCU(PUKALUs, NPUHIUN JEUCTBUSA,
npuMeHeHue. JlaTauKu BpeMeH!, Ki1acCu(pUKaIHs, IPUHIINI eHCcTBUsA, TpuMeHeHne. [103uInoHHbIe
MaTYMKH, KIacCHU(pUKanus, TMNPUHIOUN  JOEHCTBUS, mpuMeHeHHe. JlaTYuku  pacCTOSIHUS,
KJaccu(uKanus, IPUHLIUN €HCTBUS, TPUMEHEHHE.

Pasnen 4. Texuuueckue cpencrBa npeodpa3oBaHus H3MepHUTeJIbHOM HMHpopManum.
Texnuyeckue cpencrtBa mpeoOpa3oBaHUs HU3MEPHUTENbHOM HWHGOpMaUU Y CUIUTENN
aBToMaTtnyeckux cucreM. Hopmupyromue npeoOpasoBaremnu.

Paznea S. Ilporpammupyemslie peJie
[Iporpammupyembie  pene. HMudopmamuss u  cnocoObl  mpeobpazoBaHus.  S3bIK

nporpammupoBanus LD. [Iporpammuoe obecrieuenue, narepdeiic, GyHKImoHaI.

3.4 TemaTnka CEMUHAPCKUX/MIPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHH

3.4.1 CeMuHapckue/mpakTHUECKUE 3aHITUS
He npenycmoTpenst
3.4.2 JlaGopaTopHbIe 3aHATUSA

JIaGoparophoe 3ansatue 1. JlabopatopHas padora Nel. M3yueHue 1aT4MkoB ToKa U
HaInpsKeHHUS.

JlabopaTopHoe 3aHsTue 2. 3ammuTa JadopatopHoit paboTsl Nel.

JIaGoparophoe 3anstue 3. JlaboparopHas padota Ne2 M3yueHune JaTYMKOB MarHUTHOTO
OJIS.

JIaGoparopHoe 3ansTHe 4. 3anmTa 1adopaTopHoil paboTsr Ne2

JlabopaTtopHoe 3anstre 5-6. JlabopaTopHas padota Ne3. M3ydeHne 1aT4uKkoB TeMIIEpaTypbl

JIaGoparopHoe 3ansTHe 7. 3ammra 1abopatopHoil paboTsr Ne3

JlabopaTtopHoe 3anstue 8. JlaboparopHas padota Ned. M3yueHne 7aT4nKOB OCBEMIEHHOCTH

JIaGoparopHoe 3ansaTue 9. 3amnmuTa 1adopatopHoil padotsr Ned

3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
He npenycmorpeno

4 Y4yeOHO-MeTOAUYeCcKOe U UHPOPMALIMOHHOE o0ecrievueHne

4.1 HopmatusHblie 1o0KyMeHTbI 1 'OCTb1

He npenycmorpeno



4.2 OcHoBHasi TUTepaTypa

1. TexHuyeckue cpeacTBa aBTOMATHU3AIMH U YIIPABJICHUS : YUeOHUK JUIsl By30B / 0] 001Ieit
penakuueit O. C. KonmocoBa. — Mocksa : M3znatensctBo IOpaiit, 2025. — 331 c¢. — (Broicmiee
obpaszoBanme). — ISBN 978-5-534-19350-3. — Tekcr : anexrponHsid // OOpa3zoBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/560599.

2. PaukoB, M. 0. Texuuueckue cpeicTBa aBTOMATHU3AIMHU ;| YUEOHHK It By30B / M. 1O.
PaukoB. — 2-e u3n., uctp. u gorn. — Mocksa : U3natensctBo FOpaiit, 2025. — 182 c. — (Briciee
obpazoBanme). — ISBN 978-5-534-11644-1. — Tekcr : snextpoHHbld // OOpa3zoBarenbHas
wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/562427.

3. Kynukosa, E. A. ABTromaru3aiusi Npou3BOJACTBEHHBIX MPOIECCOB B MAIIMHOCTPOEHUH :
yueOHUK U npakTukyM ist By30B / E. A. Kynukosa, A. b. Uysakos, A. H. IlerpoBckuii. — MockBa
: U3narensctBO FOpaiit, 2025. — 252 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-15213-5.
— Tekcr : omekrponsbii // OOpaszoBarenbHass tiarpopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/567773.

4. 3ynun, B. JI. JlaTunku: n3MepeHue nepeMenieHni, reopMannii 1 yCuiInii : yaeOHuK
muist By30B / B. JI. 3ynun, 1O. I1. XKykos, A. I'. MananoB. — 2-e uzzi. — Mocksa : 3natenbcTBo
FOpaiit, 2025. — 199 ¢. — (Bwicmiee oopazoBanue). — ISBN 978-5-534-17162-4. — TekcrT :
anekTpoHHbIN // OOpa3zoBatenbHas miargopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/566679.

4.3 JlonoTHUTEIbHAS JIUTEPATypa

1. 3anenun, A. @. Meroabl U cpeCTBAa U3MEPEHUN U KOHTPOJIS: Ae(PEKTOCKOIBI : y4eOHUK
11st By30B / A. @. 3anenun, /1. FO. buprokos ; mox nayunout pepakuuen B. H. Koctuna. — Mocksa
: U3narensctBO FOpaiit, 2025. — 120 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-08496-2.
— Texct : »snextponnsnii // OOpa3oBarenbHas tatdopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/563293

2. CamumxanoB, P. A. TexHHKa W cpeACTBa MPOBOJHON CBs3M : yueOHOe mocobue / P. A.
CamumxanoB. — Anmatsl, Mocksa : EDP Hub (Maunu Xa6), Ait [Tu Ap Meaua, 2025. — 189 ¢c. —
ISBN 978-5-4497-3985-8. — Texkcr : anekrponnsiii // Lnudposoit odpazoBarensHbiil pecypc [PR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/146292.html.

3. Cagenkos, /I. H. CoBpemMeHHBIE TIPOrpaMMUpPyEeMbIe KOHTPOJUIEPHI, IPUMEHSEMBIE TIPH
aBTOMAaTH3allMM TEXHOJOTMUECKUX IMpoleccoB : yueOHoe nocoodue / 1. H. CaBenkoB. — PocToB-Ha-
Jlony : JIoHCKOI TOCYIapCTBEHHBIN TeXHHYECKU yHUBEpcuTeT, 2024. — 74 ¢. — ISBN 978-5-7890-
2208-5. — Texct : anextpoHHbI // Lludposoit oOpazoBatensHbiit pecypc IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/150072.html.

4.4 JnekTpoHHBIE 00pa3oBaTeIbHbIE PECYPChI
He npenycmorpeno

4.5 JInneH3n0HHOe W CBOOOTHO PacpocTpaHsieMoe MPOorpaMMHoOe
odecreuyeHue

1. Microsoft-Office
2. Ilporpammusiit kommekc MATLAB R2009a
3. Microsoft-Windows



4.6 CoBpemMeHHbIe IPO(ecCHOHATbHBbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHBbIE CHCTEMBbI

1) UnTepHeT-pecypchl BKIIOYAIOT YIeOHO-METOIMYECKAE MAaTepUAIIbl B AJICKTPOHHOM BHJIE,
npecTaBiIeHHbBIE Ha caiiTe https://lib.mospolytech.ru/ B pasnene «bubmuorekay.

2) Hayunas snextponHas oubauoreka http://www.elibrary.ru

3) Poccwuiickast rocynapctBeHHas 6unbanoTeka http://www.rsl.ru

5 MarepuajbHO-TEXHHYECKOe o0ecreyeHue

1. KommbroTepHbIii Ki1ace ¢ MpeayCcTaHOBIEHHBIM MPOTPaMMHBIM 00€CIiedeHHEM YKa3aHHOM
B 1. 4.5, MyIbTUMEIHIHOE 000pYA0BaHUE (IPOCKTOP, EPCOHAIBHBIN KOMIBIOTEP MPEIoaaBaTels,
JKpaH).

2. Aynurtopust Uil JIGKIIMOHHBIX, TMPAKTUYECKUX 3aHATHH. OOOpyaoBaHHE W ammaparypa:
ayJIMTOpHAsl JOCKA, BO3MOKHOCTh MCIIOJIb30BAHUS MYJIbTUMEUITHOTO KOMILIEKCA.

3. Cnenmanu3upoBaHHas Ay JUTOPUS ISl IPOBeIeHHs TabopaTopHbBIX padoT. O6opyaoBaHue
U ammapaTrypa: ocuuuiorpadpl, KOMIUIEKT THUIOBOrO JjadopaTopHOro obopyaoBaHus "OCHOBBI
anekTpoHuku"; O91-C-P (cTreH0BOE UCTIONHEHHUE, pyUHas BEpCHUs).

6 MeToauyeckue peKOMeHAANMHU

6.1 MeTonnueckue peKOMeHAAIUM /I MPenoAaBaTeis N0 OPraHu3auuu
00y4eHus1

Ha nepBoM 3aHATHM MO JUCHUILIMHE HEOOXOAMMO O3HAKOMHUTH CTYJEHTOB C MOPSIKOM €€
u3y4eHus (TemMamu Kypca, (hopMamMu 3aHIATUH, TEKYLIETO U MPOMEXYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJib TUCLUIUIMHBI B CUCTEME HAyK, €€ NMPAKTUYECKOE 3HAUYEHUE, JOBECTH J0 CTYAECHTOB
TpeboBaHus K (opMe OTYETHOCTH W TNPUMEHEHUS BUIOB KOHTposd. Bblaarorcs 3amaHust Ais
MOJATOTOBKHU K 3aHSTHSIM.

ITpu noaroroBke K 1abOpaToOpHBIM paboTaM MO MEPEUHI0 OOBSIBICHHBIX TEM IPENOIaBaTEII0
HEO0OXOJMMO YTOUYHMTH IJIaH UX MPOBENEHUs, MPOIyMaTh (OPMYIUPOBKU U COJEpKaHUE YUEOHBIX
BOIPOCOB, BEIHOCHUMBIX Ha 00CY’KJI€HHE, 03HAKOMUTHCS C IEPEYHEM TEMATHYECKUX BOIIPOCOB.

B xone pabGoThl BO BCTYNHUTEIBHOM CJIOBE PACKPBITh MPAKTHUECKYIO 3HAYUMOCTH TEMbI
paboThl, ONpeAETUTh MOPAAOK €€ MPOBEIEH!s, BpeMs Ha 00CyKJeHHE KaX10Tro y4eOHOro BOIpoca.
[Tpumensist GpOHTaNIbHBIN OMPOC AATh BO3MOKHOCTD BBICTYIUTh BCEM CTYIEHTaM, IPUCYTCTBYIOIIUM
Ha 3aHATHUH.

B 3akimounTenbHoO yacTu paboThl cieayeT MOJIBECTU €€ UTOTU: 1aTh OLEHKY BBICTYIUICHUN
KaXJI0T0 CTYJICHTa ¥ y4eOHOM rpyNIbl B IeJOM. PacKpBITh MMOJIOKUTENbHBIE CTOPOHBI U HEIOCTATKU
MPOBEJCHHON J1abopaTOopHON paboThl. OTBETUTH HA BONPOCHI CTYIEHTOB. BhinaTh 3amanHus amis
CaMOCTOSITENIbHOU PabOTHI MO MOJTOTOBKE K CIEAYIOLIEMY 3aHATHIO.

Metoauka mpenoaaBaHus JUCHUIUIMHBL «TexHuueckue cpeacTBa aBTOMAaTU3ALUN» U
peann3anys KOMIETEHTHOCTHOIO IOJAXOJa B  H3JIOKEHMH M BOCOPUATHHM  MaTepuaia
IpelyCMaTpUBaeT UCIOJIb30BaHUE CIENYIONINX AaKTUBHBIX M MHTEPAKTUBHBIX (OPM IMPOBEICHUS
IPYNIIOBBIX, UHANBUAYAIBHBIX, ayJUTOPHBIX 3aHATUH B COYETAaHUHM C BHEAYIUTOPHOH paboToil ¢
1eJIbI0 (POPMUPOBAHUS U PA3BUTHS MPOPECCUOHAIBHBIX HABBIKOB O0YYaIOIIUXCS:

— TIOJArOTOBKA K BBIIOJHEHUIO M 3alllUTa J1a0OpaTOpHBIX paboT C TOMOIIbIO
CHELHMATU3UPOBAHHOTO IPOTPAMMHOI0 00eCIIeueH s,

— 3alIMTa U WHAMBUIAYAIbHOE OOCYXJEHHE BBITOJHIEMBIX 3TAllOB pacyeTHO-TpapUUECKUX
pabor;
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— TEXHOJIOTUH aHAJIN3a CUTYaLUN sl aKTUBHOTO OOYUEHHUSI, KOTOPBIE MTO3BOJISIOT CTYIEHTaM
COEIMHUTH TEOPUIO U MPAKTUKY, IPEJICTABUTH IPUMEPHI IPUHUMAEMBIX PEILICHUHN U UX OCIIEACTBUIA,
JEMOHCTPHUPOBATH PA3THYHBIC TO3UIINH, (OPMHUPOBATH HABBIKU OIICHKH AIbTEPHATHBHBIX BAPHAHTOB
B BEPOSATHOCTHBIX YCIIOBUSIX.

OOydeHne MO0 TUCIUIUIMHE BEACTCS C MPUMEHEHUEM TPAJAUIIMOHHBIX MTOTOKOBO-TPYMIIOBBIX
MH(OPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TexHoioruil. [lpu ocymiecTBiennn o6pa3oBaTEIbHOIO
mporecca 1Mo AUCIUILINHE HCIIONB3YIOTCS CISAYIoNe HHPOPMAIIMOHHO-TEICKOMMYHUKAIIHOHHBIC
TEXHOJIOTHH: MPE3eHTAIlUH C IPUMEHEHHEM MPOeKTopa U nporpamMmmbl PowerPoint.

6.2 MeToanueckue yKazaHus JJisl 00y4arOmUXCsl 0 OCBOEHHUIO THCHMILTHHBI

CamocrosarenbHass paboTa sBISETCS OJHUM W3 BHJOB yueOHBIX 3aHsaTuid. Llens
CaMOCTOSITENIbHOW paboThl — MPAKTUYECKOE CaMOCTOSATENIBHOE MOIYYEHHE CTYACHTAaMH HaBBIKOB
paboThl B IpOrpaMMe MaTeMaTUYECKOr0 MOJIEJIMPOBAHMSI, pACCMATPUBAEMBIX B IIPOLIECCE U3YUEHHUS
JUCLUIUINHBI.

AyIuTOpHas caMOCTOsTeNIbHAS paboTa M0 TUCIHILINHE BHITOIHSACTCS Ha y4eOHBIX 3aHITUIX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOJABATEINS U IO €r0 3aJaHUIO.

BueaymutopHass camocTosiTelIbHAas paboTa BBINOJMHAETCS CTYASHTOM IO  3aJlaHUIO
npernojiaBaTess, Ho 6e3 ero HenoCPEACTBEHHOTO Y4acTHsL.

3aoauu camocmoamenvHoil padomul cmyoenma:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHO! paboThI;

- OCBOEHHE COJICPKaHUS JUCLUIUINHBL;

- yriyOseHue coiep KaHusl U OCO3HAHUE OCHOBHBIX NOHSTUN JUCLMILIIUHBL

- ICTI0JIb30BaHUE MaTepHaia, COOPaHHOTO U MOJyYEHHOTO B X0JI€ CAMOCTOSTENIbHBIX 3aHATUI
1St 3 (PEKTUBHON MOATOTOBKU K SK3aMEHY.

Buowi éneayoumopnoii camocmosamenvnoii pabomut:

- CaMOCTOSTEIbHOE U3YUEHUE OTJENbHBIX TEM AUCLUUIIINHBL

- BBIIMOJIHEHUE pacyeTHO-rpauIeckux pador;

- IOATOTOBKA K JJAOOPaTOPHBIM 3aHATHUSM;

- oopMiIeHHE OTYETOB IO BBIOJHEHHBIM JIAOOPATOPHBIM pabOoTaM M TMOATOTOBKA K MX
3allUTe;

- IOATOTOBKA K 3K3aMEHY.

J11s1 BBITIOTHEHUS JIFOOOTO BUJIa CAMOCTOSATEILHON pab0Thl HEOOXO0IUMO IPOUTH CIIETYIOIINE
JTalBbl:

- OIpeJIeIeHNE LEJIH CaMOCTOSTENbHON padOTHI;

- KOHKpETHU3allks I03HABaTEIbLHOM 3a7a4u;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BEIOOp a/IeKBAaTHOTO crioco0a AeHCTBHS, BEAYIIETO K PELICHUIO 3a/1a4H;

- IUTaHUPOBaHUE PaOOTHI (CAaMOCTOATEIHHON UITH C TOMOIIBIO PENO/IaBaTENs ) HaJl 3a/IaHUEM;

- OCYIIECTBJICHHE B TPOILIECCE BBIMOJHEHHS CAMOCTOSTEIBHONM pPabOThl CaMOKOHTPOJIS
(MpOMEKYTOYHOT'O U KOHEUHOT0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BHIMOIHEHHS pabOTHI;

- pednexcus;

- Ipe3eHTaIus padoOThI.

7/ MoH] OLIEHOYHBIX CPEACTB

B npornecce 00ydeHns NCTIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CAMOCTOSATEIBHOM
paboThI CTYICHTOB, OIICHOYHBIE CPEACTBA TEKYIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHBIX
aTTecTaluu:

- 3aIUTa J1a00PaTOPHBIX padoT;
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- BBITMIOJIHEHUE U 3aIIUTa PAaCUeTHO-TpaPuUecKuX padoT;

- OK3aMCH.

B pe3ynbrare ocBOEHUS IUCHUIUIMHBI (MOAYJIsS) (POPMHUPYIOTCS ClIEAYIONINE KOMIETSHIIUHN:

Ko
A HaunmeHoBaHHe KOMIIETEHIIMU BbINYCKHUKA
KOMIETEeHIIUH
Croco0eH TMpOBOIUTH HAyYHBIE OKCIEPUMEHTBHI C HUCIOJIb30BAHUEM
OIIK-11 COBPEMEHHOTO  HCCJICIOBATEIILCKOTO  OOOpyZOBaHUS W NPHUOOPOB,
OIICHUBAThH PE3yJILTAThI UCCIICOBAHMIA

7.1 MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00y4eHUs!

Hepe'{eﬂb OLCHOYHBIX CPEACTB IO JTUCHUIIJIUHE «TexHnueckue cpeacrea apToMaTu3anum»

/1

Kpartkas xapakTepucTiKa KOHTPOJIS PE3yIbTaTOB
oOy4deHus

UlaGopaTopHasi paboTa BBIOJHAETCS MHIUBUAYAIBHO
KOKIbIM CTyJeHTOM. OdopMIIeHHBIH OTUET CTYAEHT
CHAeT NPENoAABaTEN0 Ha IPOBEPKY B 3apaHee
[yCTaHOBJIEHHBIN CpoK. IIpu mpoBepke npenoiaBaresns
OLIEHUBAEeT KadyecTBO O(OPMIIEHHS, NPaBHILHOCTh
pacueToB M BbIBOAOB. K 3ammre naboparopHOi
paboThl  JOMyCKalOTCAd  CTYAEHThl,  KOTOPHIE
BBHIMIOJIHIWIN paboTy, OQOPMHIIIM B COOTBETCTBUHU C
TpeOOBaHUAMHU OT4EeT O JabopaTopHOil pabore u
MpEeIOCTaBWIN €ro K 3amwure. Kaxaomy CTYyIEHTY
BajaeTcsi HE MEHee 3-X BOINPOCOB Ha TEMY]
lmabopaTopHoit paboThl. [lamee mMpoBOAUTCS 3alIUTa
OT4YeTa KaXJbIM CTYJEHTOM WHAMBHUIYalIbHO B
dbopmare "Borpoc-oTBeT" (3aar0TCs 3 BOmpoca).

OOyuaromuiics B TeUEHUE CEMECTpa CaMOCTOSITEIbHO
BBITIOJIHSIET PSIJl pacdeTHO-rpaduyeckux paboT 1o
reme pasnena. Ilpm mpoBepke IpernojaBaTellb
OIICHUBACT KadecTBO O(GOPMIICHHS, TPABHILHOCTh
pacyeToB M BBIBOJIOB. Jlamee mHpOBOAUTCS 3alIUTa
[pacyeTHO-TpauIecKoil pabOThl KaXKIOTO CTYJICHTa
MHIMBUAyanbHO B ¢opmare  "Bompoc-oTer"
(3amarorcs 3 Bompoca).

Bun xoHTpONA HanmenoBanue
pe3yJabTAaTOB | KOHTPOJIS PE3YIbTaTOB
o0y4eHus o0yueHus
Texymuit JlaGopaTtopHnast pabota
o PacuerHo-rpaduueckas
Tekymmit rpag
pabota
[IpoMeKyTOUHBIH DK3aMeH

[TpomexyTouHas artectaius odyqaromuxcs B popme
PK3aMeHa MPOBOAMTCS IO Pe3yJbTaTaM BBHITIOTHEHHS]
BCEX BUAOB Yy4yeOHOW paboThl, MPETyCMOTPEHHBIX
y4eOHBIM TIJIAHOM TIO JIAHHOM AMCIUIUTMHE (MOIYJIIO),
OpH 3TOM YYHTHIBAIOTCS PE3YJBTAThl TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH B TeueHHe ceMecTpa. OIeHKa|
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CTETICHU JOCTIKEHHS 00yYarOIUMUCS TUIAHUPYEMBbIX
pEe3yIbTaTOB OOYyYCHHUS IO JUCHUIUIMHE (MOIYJIIO)
MPOBOJUTCS TPENoaBaTeieM, BeAYIMM 3aHATHS 110
IMUCLUIUIMHE (MOYJII0) METOIOM SKCIIEPTHOM OLICHKH.
I[Io wWroramMm NPOMEKYTOYHOM aTTECTAllMA [0
MUCUUIUIMHE  (MOJYJI0)  BBICTABJIAETCS  OLIEHKA
COTJIMYHO», «XOPOILIO», «YIOBICTBOPUTEIBHO» WIIU
«(HEYIOBJIETBOPUTEIHHO.

JK3aMEH MPOBOJIUTCS B ycTHOU opme. B aynuropun

MUHYT).

a0O0ThI)

HAXOUTCS MPENOoaBaTeIb U He 0oJiee S YelIoBeK U3
gHCIIa CTYJCHTOB. Bo BpeMst mpoBeieHus dK3aMeHa
€ro y4acTHHKaM 3arpeniaeTcs UMeTh IIpH cede U
MCIIOJIb30BATh CPEJICTBA CBSA3U (COTOBBIC TeIIe(DOHBI,
MUKpPOQOHBHI U 11p.). CTyIeHTy BbAaeTCs OUIIET C
rpemsi BorpocaMu. KoJIm4ecTBO JOMOTHUTETHHBIX
BOIPOCOB — He OoJiee aByX. KonmdecTBo
ITOTIOTHUTEIFHBIX BOITPOCOB 3aBUCUT OT MOJHOTHI
oTBeTa cTyeHTa. [nurensHocTh SKk3amena 1 yac (60

K mpoMe)xyTOUHOH aTTecTaluy JI0MyCKalTCs TOIBKO
CTYACHTBI, BBIIIOJJHHUBIINEC BCC BUbI yqe6H01‘/'I
paboTHI, MPEYyCMOTPEHHBIE paboueii mporpaMmMon 1mo
nmuctuInHe « TexHuueckue cpeacTna
ABTOMATHU3AIMN (BBIIOJIHWIN M YCHEIIHO 3alUTHIIN
lmabopatopHble paboThl U pacyeTHO-TpaduyecKue

7.2 lIkana u KPUTEPUU OLEHMBAHUS Pe3yIbTATOB 00y4eHH S

IlokazaTeneM olieHMBaHMS KOMIECTEHIIMN Ha Pa3JIMYHBIX 3TAallaX UX (I)OpMI/IpOBaHI/IH SABJIACTCA
JOCTHXXCHHC O6y‘laIOH_II/IMI/IC${ IUIaHUPYEMBIX PE3YJIbTATOB O6y‘leHI/I}I IO JUCHUITIIMHE (MOI[y.]'IIO).

Kpurtepuu onenuBanus

IToka3zaTean 5 3 4 5
3HATh: OOyugarommiics OO0y4atomimiics OO0yJatommiics OO0yyarontuiics
- TUIIBI A JEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
KOHCTPYKLIUU MIOJTHOE OTCYTCTBHE HEIIOJIHOE YaCTUYHOE [IOJIHOE
TEXHUYECKUX CPEICTB | WIH HEIOCTATOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MOJTY YCHUS COOTBETCTBHE CIIYIONINX 3HAHUIA: CIICAYIOIINX 3HAHUI: CIICIYIOIIMX 3HAHMIA:

nHpOPMAIHT O
COCTOSTHUU 00BEKTa,
IIPUHITUTIBI
MOCTPOCHHS
CTPYKTYPHBIX,
MPUHIUITAATEHBIX H
(hyHKIIMOHATBHBIX
CXEM aBTOMAaTH3allUH,
BO3MOXHOCTH U
001acTH IPUMEHEHHUS
TEXHUYECKUX CPEICTB
00paboTKH, XpaHCHHS
nHpOpMAITUH.

CIEAYIOIINX 3HAaHUM:
- THOBI K
KOHCTPYKIIUH
TEXHUYECKUX CPEICTB
IOy YCHHUS
nHdopmannu o
COCTOSIHUY 00BEKTa,
TIPHUHITUITEL
MTOCTPOCHHUS
CTPYKTYPHBIX,
MIPUHITUITHATBHBIX 1
(hYHKITMOHATLHBIX
CXEM aBTOMaTH3alllH,
BO3MOKHOCTH U
00J1aCTH IPUMEHEHHSI

- THIIBI U

- TUIIbI U

- TUIIbI U

KOHCTPYKLUU KOHCTPYKLIUH KOHCTPYKLIUU
TEXHUUYECKUX CPEJCTB | TEXHUYECKUX CPENCTB | TEXHUUECKHUX
HOJIyYEHUS NOJIy4EHHUs CPEZCTB NOJIyYEHUs

nHpopmanuu o
COCTOSTHHM 00BEKTA,

nHdopManuu o
COCTOSTHUHU 00BEKTa,

nHdopmanuu o
COCTOSIHUY 00BEKTa,

MPUHIUITEI MIPUHIIUATIBI MPUHIIATIBI
MOCTPOCHHS MTOCTPOCHHUS MTOCTPOCHHS
CTPYKTYPHBIX, CTPYKTYPHBIX, CTPYKTYPHBIX,
MPUHIUITHATBHBIX U MPUHIUIHATBHBIX U MPUHIUITHAIBHBIX U
(yHKIIMOHATEHBIX (bYHKITMOHATLHBIX (YHKITMOHATTLHBIX
CXEM aBTOMATH3allii, | CXeM aBTOMATH3allUH, | CXeM

BO3MOXHOCTHU U BO3MOXKHOCTH U aBTOMAaTHU3AIINH,
00JiacTH IpUMEHEHHs | 00JIACTH MPUMEHEHHsSI | BO3MOXHOCTH U
TEXHUYECKUX CPEJICTB | TEXHMYECKUX CPEICTB | 00JIaCTH
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TEXHUYECKHUX CPEICTB | 00paboOTKH, XpaHEHUS | 0OpabOTKH, XpaHEHUS | MPUMECHEHUS
00paboTKH, XpaHeHNsT | WHPOPMAIIHH. “HpOPMALUH. TEXHUIECKHUX
nHpOPMALINH. JHormyckarorcst Homyckatorcst cpenctB 00paboTKH,
3HAYUTEIbHBIC HE3HAYHUTEIIbHbIC XpaHeHHs
OIIMOKH, TIPOSIBJIAETCS | OMIMOKH, HETOYHOCTH, | MH(pOpMAIHH.
HEJIOCTaTOYHOCTh 3aTpyIHEHUs IpU CoboaHO
3HaHMH, 1O pARY AQHAITUTHYECKUX orepupyer
NoKazaTteJeH, orepanusx. NPUOOPETEHHBIMU
obyuaromuics 3HAHUSAMU.
UCIIBITHIBACT
3HAYHUTEIbHBIC
3aTPYAHECHUS IPH
OIIepUPOBAHUU
3HAHUSAMU IIPU UX
NepeHoce Ha HOBBIC
CUTYAIUU.
YMETh: OO0yuaromuiics He OO0yuatonuiics OOyuJaronmiics OO6yuatomruiics
- QHAJIM3UPOBATh yMeEeT UiH B JIEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPUPYET
WCXOJIHBIC IaHHBIC HA | HEJOCTaTOYHOU HETOJIHOE YaCTHYHOE TMIOJIHOE
MPOEKTUPOBAHHE CTETICHU YMEET: COOTBETCTBUE COOTBETCTBHE COOTBETCTBUE
ABTOMATH3MPOBAaHHBIX | - AaHAIN3UPOBATH CIIEIYIOLINX YMEHUNA: | CIHEIYIOIIUX YMEHHUH: | CIEAYIOIIUX
¥ pOOOTH3UPOBAHHBIX | MCXOIHBIC TaHHBIC HA | - AHAIU3HPOBATh - QHATM3UPOBATh YMEHHIL:
CHCTEM U ITPOBOJHUTh NPOCKTUPOBAHUE UCXOJHbIC TaHHBIC HA | MCXOJIHBIC TaHHBIC HA | - AHAIU3HPOBATh
OLICHKY TPeOyeMBIX ABTOMATH3HPOBAHHBEIX | MPOEKTHPOBaHHE NPOCKTUPOBAHUE UCXOJHBIC TaHHBIC
TEXHUYECKUX CPEACTB, | U POOOTH3UPOBAHHBIX | ABTOMAaTU3MPOBAHHBIX | aBTOMAaTH3UPOBAHHBIX | Ha MPOCKTHPOBAHUE

BEIOMpATH TATIHKH, CHCTEM U TIPOBOJIUTH 1 poOOTU3UPOBAHHEIX | U pOOOTH3MPOBAHHBIX | aBTOMATH3UPOBAHHEI
UCTIOTHATEITEHBIE OIICHKY TPeOyeMBIX CHCTEM H IIPOBOJIUTH CHCTEM H TIPOBOIUTH X"
MEXaHU3MBI U TEXHHUYECKHX CPEJICTB, | OLIEHKY TpeOyeMbIX OLICHKY TpeOyeMbIX POOOTH3NPOBAHHBIX
perynupyromnme BBIOMPATh NATYMKH, TEXHUYECKUX CPEJICTB, | TEXHUYECKUX CPENCTB, | CHCTEM M MPOBOJAUTH
OpraHbl, OTBEYAIONME | MCHOJHHUTEIbHbIE BBIOMPATH IATYHKH, BBIOMPATH ATYHKH, OLIEHKY TpeOyeMbIX
HpeIbIBICHHBIM MEXaHHU3MBI U UCTIOJIHUTEIIbHBIE UCIIOJTHUTEIIbHBIC TEXHUYECKUX
TpeOOBaHUSIM. perysupyromnue MEXaHHU3MBI U MEXaHU3MBI 1 CpPE/CTB, BBIOMPATH
OpTaHbl, OTBEYAMOIINE | PETYIUPYIOIINE peryimpyromue JTATIUKH,
MIPEIbSIBICHHBIM OpraHBL, OTBEYAIONINE | OPTaHBI, OTBEYAIONINE | UCTIOJHUTEIEHBIC
TpeOOBAHUSM. MPeIbSIBICHHBIM MIPEIbSIBIICHHBIM MEXaHU3MBI U
TpeOOBaHUIM. TpeOOBaHUIM. peTyIupYyIoIne
Jormyckarorcst YMeHHST OCBOCHBI, HO | OpTaHHEL,
3HAYHTEIIEHBIC JIOITy CKarOTCs OTBEYAOIIHE
OILIMOKH, TPOSIBJIICTCS | HE3HAUUTEJIbHBIE MPEABSIBICHHBIM
HEIOCTaTOYHOCTh OIMOKHN, HETOYHOCTH, | TPEeOOBAHUSM.
YMEHHH, 10 psiiy 3aTpyAHEHUS NIPH CpoboaHO
MoKa3aTeJeH, AQHAIIUTHYECKUX orepupyer
oOyuaromuiics olepanusx, IepeHoce | MpUOoOPETCHHBIMU
UCTIBITBIBAET yMEHHI Ha HOBBIE, YMEHUSIMH,
3HAYUTEIbHBIC HecTaHJapTHbIE MIPUMEHSET UX B
3aTpyJHEHHS IPH CHUTYaIWH. CUTYaIUsIX
OTIEpUPOBAHUH TIOBBILIEHHOH
YMEHUSIMU TIPH X CJIO’KHOCTH.
MIepeHoce Ha HOBBIC
CUTYAIIWH.
BJIA/IETh: OOyuatomuiics He | OOyuarommiics B OO0yuaromuiicst OOGyuatonuiics B
- HaBbIKaMU paboThI C | BlasieeT W B | HEIOCTATOYHOI YaCTUYHO BIIA/ICET: MIOJTHOM 00Bbeme
COBPEMEHHBIMH HEJIOCTaTOYHOM CTETICHH BIIAJICeT: - HaBBIKAMHU pabOTHI C | BIaJeeT:
udpoBeIMU CTETICHH BIIaJIeeT - HaBbIKaMU pabOThI C | COBPEMEHHBIMHU - HaBbIKAMU pabOTHI
MPOTrPaMMHBIMH - HaBbIKAMHU pabOTBl C | COBPEMEHHBIMHU uu(ppoBbIMU C COBpPEMEHHBIMHU
METOJIJaM{ PacyeTOB U | COBPEMEHHBIMHU dpoBbIMU MIPOTrPaMMHBIMHU rQppoBbIMU
MPOEKTUPOBAHUS 1 QpoBEIMU MPOTPaMMHBIMHU METO/IaMH PacueToB U | IPOrPaMMHBIMH
CHCTEM YIIPaBJICHUS, IPOrpaMMHBIMHU METOJIaMH PacyeToB U | MPOEKTHPOBAHUS METOJIaMH PacyeToB
BBIOOPA TEXHUYECKUX | METOJAaMH PacdeToB U | NMPOEKTUPOBAHUS CHCTEM YIIPaBJICHUS, U MIPOEKTUPOBAHUS
CpeACTB MIPOEKTUPOBAHUS CHCTEM YIIPaBJICHUS, BBIOOpA TEXHUYECKUX | CHCTEM YIpPaBJICHHUS,

aBToOMaTu3aluu U
YHpaBJaCcHUs M1

CUCTEM YyIIpaBJICHUA,
BI)I60pa TCXHUYCCKUX

BBIOOPA TEXHUYECKUX
CpencTB

CpencTs
ABTOMATH3ALUH U

BbIOOpa
TEXHUYECKUX
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peanuzanyn
MIPOEKTUPYEMOIT
CHCTEMBI
aBTOMaTH3alluU B
COOTBETCTBUH C
TEeXHUYECKHUM
3a/laHHEM.

CpenCTB
aBTOMaTH3aLlUU U
YIpaBJICHUS IS
peanuzanuu
IIPOEKTUPYEMOHI
CHCTEMBI
aBTOMATU3ALIUH B
COOTBETCTBUU C
TEXHUYECKUM
3aJaHHEM.

aBTOMAaTH3ALUU U
YIpaBICHUS IS
peanusanuu
IIPOEKTUPYEMOI
CUCTEMBI
aBTOMaTH3alluU B
COOTBETCTBUHU C
TEXHUYECKUM
3aJlaHUEM.
OO6yuatommmiics
UCTIBITBIBAET
3HAYUTENbHBIC
3aTpyJHEHUS IPH

YTpaBICHUS IS
peanm3anun
MIPOEKTUPYEMOM
CHUCTEMBI
aBTOMAaTH3AallMH B
COOTBETCTBUH C
TEXHHYECKUM
3a/IaHuEM.

HaBbiku 0CBOEHBI, HO
JIOITy CKafOTCs
He3HAYUTCIIbHBIC
OIIMOKH, HETOYHOCTH,
3aTpyOHEHUS MIPH

CpencTB
aBTOMAaTH3aLUU U
YIpaBICHUS IS
peanuzanuu
IIPOEKTUPYEMOMI
CUCTEMBI
aBTOMATH3alluU B
COOTBETCTBUU C
TEXHUYECKUM
3aJaHHAEM.
CB00OIHO
MIPUMEHSET
MOJIyYCHHBIE HABBIKA

IIPUMEHCHNN HABBIKOB AHAITUTUYCCKHUX B CUTyalusIx

B HOBBIX CUTyallUAX. ornepanusax, NnepeHoce MOBBILICHHOM
YMEHUI Ha HOBBIE, CIIOKHOCTH.
HCCTaHAAPTHBIC
CUTYallMH.

IIkana oueHUBaHUS NPOMEKYTOYHOM ATTECTAIMU: JK3aMEH

[Ixana orieHnBaHus

Omnucanue

OTIIMYHO

BrinmonHeHsl Bce BUIbI yueOHON pabOoThI, MPEAYCMOTPEHHBIE YUEOHBIM
miaHoM. CTyIeHT OeMOHCTPUPYET COOTBETCTBHE 3HAHWN, YMEHHM,
HABBIKOB TMPHUBEACHHBIM B TaOJHMIaX TMOKa3aTensiM, OIepUpyer
MpUOOPETEHHBIMU 3HAHUSIMU, YMEHUSMH, HAaBBIKAMH, TIPUMEHSIET UX B
CUTyalMsAX INOBBILIEHHON CII0)KHOCTH, HE UCIBITBIBACT 3aTpPyAHEHUU
NP AHAUIUTHYECKUX OINEpalusax, MEPEHOCE 3HAHMW M YMEHUW Ha
HOBBIC, HECTAHAAPTHBIE CUTYALUH.

Xopo1o

BrinonHeHs! Bce BBl yueOHON paboThl, IPEAyCMOTPEHHBIE YUEOHBIM
w1aHoM. CTyIeHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBHUE 3HAHMIA,
YMEHH, HAaBBIKOB IIPUBE/IEHHBIM B Ta0JINIIaX [TOKA3aTENSIM, ONIEPUPYET
npUOOpPETEeHHBIMU 3HAHUSIMU, YMEHUSAMH, HABBIKAMH, IPUMEHSET UX B
CUTyallUsX TIOBBIIIEHHON cioxkHOCTH. [Ipm 3TOM MoOryt OBITH
JIOIYIIEHbl HE3HAUNUTENIbHBIE OINOKH, HETOUHOCTH, 3aTPyIHEHHS IPU
AQHAIUTUYECKUX ONepalusix, NepeHoce 3HAaHUM W yMEHUH Ha HOBBIE,
HECTAaHIapPTHbHIE CUTYAIUH.

YILOBJ'ICTBOpI/ITCJ'ILHO

BrinonHeHs! Bce BBl yueOHON pabOoThI, IPEAyCMOTPEHHBIE YUEOHBIM
mw1aHoM. CTyZleHT AEMOHCTPUPYET HEIOJIIHOE COOTBETCTBHE 3HAHMIA,
YMEHHMI, HaBBIKOB TMPHUBEACHHBIM B TablMLax I[OKazaTemsMm,
JIONTyCKAlOTCS 3HAUYMUTENbHbIE OLIMOKH, TPOSBISAETCS OTCYTCTBHUE
3HaHWH, yMEHHI, HABBIKOB I10 Py MOKa3aTeeH, CTyIeHT UCTIBITHIBAET
3HAUUTENIbHBIE 3aTPYAHEHHUS TIpU ONEPUPOBAHUU 3HAHUSAMU U
YMEHUSIMH MPU X NIEPEHOCE HA HOBBIE CUTYALIUH.

HeynoBneTBoputensHO

He BblmonHeH oauH wium  Oonee BUAOB  y4yeOHOW  paboThI,
NPEIYCMOTPEHHBIX Y4eOHBIM TUIaHOM. CTYAEHT JIEeMOHCTPUPYET
MOJTHOE OTCYTCTBHE MJIM HEJOCTAaTOYHOE COOTBETCTBHE 3HAHUA,
YMEHWH, HaBBIKOB TIPHUBEICHHBIM B TaOJIWIAX ITOKa3aTelsiM,
JIOMyCKAIOTCA 3HAUMUTENbHBIE OLIMOKU, TPOSABISAETCS OTCYTCTBHUE
3HAHWW, YMEHUH, HAaBBIKOB IO Py MOKa3aTelIeH, CTyJACHT HE MOMXKET
ONEepPHPOBATh 3HAHUAMU M YMEHHUSMH IPH UX TEPEHOCe Ha HOBBIC
CUTYyalluH.
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IIIxana oneHUBAHUSA TEKYIIEro KOHTPOJIsA

HaunmenoBanue
KOHTPOIIA [Ixana oueHnBaHUsA Onucanue
pe3yNIbTaToOB
00yueHus
Beimonnenue u 3aureHo: HaOpaHo 2 u Oosee OaIoB B kadectBe dopm Tekymiero
3amuTa Hezauteno: Habpano 1 u menee KOHTPOJISI 3HAaHUM CTY/IEHTOB
nabopaTtopHoit 0aioB UCIOJIb3YIOTCS OTUYETHI IO

paboTHI 1O TeMe
pasnena

Kputepun orieHuBaHus

OO01wuit 6am1 npu oLeHKe
CKJIaJIBIBACTCSI U3 CIICYFOIIUX
IIOKa3aTeseu:

- IPUBEJICHBI METOJIUKU OLICHKH
TEXHOJIOTHYECKHUX TapaMeTpoB — 1
Oann

- BBIBOJIBI JIOTHYHBI 1 000CHOBaHBI — 1
Oann

- ohopMIIeHHE PabOTHI COOTBETCTBYET
TpeboBaHusAM — 1 Oan

- pacdeTHas ¥ rpaguUecKasi 4acTH
BBIMOJIHEHBI BEpHO — 1 Oayn

naboparopHbeM padotam. K
BBITOJIHEHUIO SKCIIEPUMEHTAITLHON
gacTu 1a00paToOpHOI pabOTHI
JIOITYCKAKOTCS CTYCHTBI,
MOJITOTOBUBIIHNE MTPOTOKOJIBI
BBINOJIHEHUS J1TA00PaTOPHOI
pabots1. [IpoTokombr odopmitstoTces
B COOTBETCTBHUH C TPEOOBAHUSIMHU
METOAMYECKUX YKa3aHUN Kadeaphl.
Otuer no naboparopHoii pabote
COJICPKHUT MPOTOKOJ IPOBEICHUS
JabopaTOpHOM PabOThI, pacyeTHI,
rpaUYeCcKyr0 9acTh, BBIBOIBI.
3amurTa oT4era 1o J1abopaTopHOn
paboTe OCyIIeCTBIACTCS
UHAUBUAYanbHO. CTyIeHTOM
MIpeIOCTaBIAETCS OPOPMIICHHBII
otyeT. O1leHNBaeTCs KaueCTBO
odopmIIeHHUs, TPAaBUIILHOCTh
pacyeToB U BBIBOJIOB.

CTyneHThl, He BBITIOJHHUBIIHNE
n1abopaToOpHyIO paboTy, K 3aIIuTe
HE JIOMYCKAIOTCSI

PacuetHo-
rpaduueckas
pabota o Teme
pasznena

OtnuuHo - PaboTa ciaHa B Cpok,
pacyeTHas ¥ rpaduueckas 4acTu
BBHITIOJTHEHBI BEPHO, JINOO UMEIOTCS
HEJIOYETHI, HE BIMSIONINE Ha
KOHEUHBIHN pe3yJIbTar.

Xopomio - - pacyeTHasi 4acTh
BBHITIOJTHEHA BEPHO, B rpaduueckoit
YaCTH €CTh 3aMeUYaHus

Y IOBIIETBOPUTENBHO - B PACUETHOU
YaCTH €CTh 3aMEUaHUsl, METOJ]
BBITIOTHEHUS TpadUIecKoi 4acTu
BBIOpaH BEPHBII
HeynoBneTBopuTeabHO - B pacyeTHOM
1 TpaUIECKOM YacTsAx eCTh TpyObIe
3aMeyYaHusl.

3aganue Ha PI'P BrimaeTcs Ha
MEPBOM 3aHATHU
COOTBETCTBYIOLLETO pa3aeia
NUCIUINIMHBI U CIAaeTCs 110
OKOHYAaHUH U3YUYEHHUS
COOTBETCTBYIOILIETO pa3jena
muctuuminibel. PI'P 1omkHEl OBITE
BBITIOJTHEHBI U 0(OPMIICHBI B
COOTBETCTBUU C TPeOOBAHUSIMU
METOJAMYECKUX YKa3aHUU Ka(eapel.
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7.3 OueHoYHbIE CPeICTBA

7.3.1 Tekymuii KOHTPOJIb
Tumnosoe 3a7anne HA pacyeTHO-Tpaduyeckyro padory Nel

Cxema ynpaBiieHUsI HarpeBaTellsIMU II€4d NpeJCcTaBieHa Ha puc.. Ileub compoTuBieHui
COJICPKUT TPU HArpeBaTeNbHBIX MeMeHTa R1, R2 u R3, kaxplif U3 KOTOPHIX BKIIOYAETCS CBOUM
anmaparom KM1, KM2 u KM3.

xst VO A
VB A
Foxsty>—
H
o| Le Kowm : M
& oo 1 ° .
o ki ded
El = o Xz VDI A
£ oxmy
=
o= | Kom | L
e
- Fene ZEN 10CIR D
= 248
£ O
E &
E " vor_ R W o
= i || - o [ —
£ '—E-L"',....—m“{f_:i? 0, \as - aKpa o ——
£ ! s
E _ﬁ?.-"m_E Vo3 " ) _{]H []9__‘ ®
=
z - - T e ,q, jﬁ o ——
B L VA o
2 | S [E A = A oo T [ ——
e S B
= D wry pyyy 7 = E Ionouas g_ =
= s e AR A naHens — .
— -0 [ O L

CuHTe3upoBaTh CXeMy, 00ECHEUHMBAIOIIYIO CIEAYIOIIUN anropuTM padOTHl HarpeBaTEIbHBIX
AJIEMEHTOB, MPEJCTaBICHHBIN B Tab. 7.1.

Tabmuma 7.1
Homep uMIIyJIbsca reHepaTopa - 1121 3| 4|5 6| 7| g/ 9
Cocrosaue R1 0 1 0 0 1 1 0 1 0 0
Cocrosnue R2 0 0 1 0 0 1 1 0 1 0
Cocrostane R3 0 0 0 1 1 0 1 0 0 1

Havano paboTsl ocymiecTBiseTcs mocie HaKkaTusl Ha KHOMKY «ITyck».

Hukn ynpaBieHus nedbto cocToUT M3 6 TakToB. Ilepexom ¢ OIHOro TakTa Ha Jpyrou
OCYILECTBIISICTCA MPU MOCTYIJIEHUHM OYEPEAHOr0 HMMIYJIbca OT TeHepaTopa MMITYIbCOB. LIMKIIbI
yIpaBJieHUs! HEMPEPHIBHO CIEAYIOT APYT 3a IPYTOM.

[Ipu nocrynnenun koman bl «CTOMm» MpeKpamiaeTcs mojiaya UMIYyJIbCOB, U BCE COMPOTUBIIECHUS
OTKJTF0UaroTcs. [{s1 Bo300HOBIIEHUS pabOThl HEOOXOAMMO HaXKaTh Ha KHOTIKY «ITyck».

Nmimyscel mogatoTes pu mpoBeieHur padoT 0o ¢ KHONKH «IMITybey, 1160 hopmMupyroTcst
MIPOTPAMMHBIM ITYTEM.

Bxi1rou€HHOMY COCTOSIHUIO COMPOTHUBIIEHUS B Ta0s. 7.1 cOOTBETCTBYET «1», OTKIIOUEHHOMY -
«O».
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TunoBoe 3a1anne Ha pacuyeTHO-TpaduIecKyro padoty Ne2

Cxema naHenu «YmpaBiieHUE aCHHXPOHHBIM 3JIEKTPOJIBUraTelIeM» MpeJCcTaBleHa Ha puc. 7.la.
Ceronuoasl VD2, VD5 u VD26 cBeToan0IHON MaTPHUIIBl OTPAXKAIOT COCTOSIHHE AJIEMEHTOB CXEMBI.
CBeueHue 3THX CBETOJIMOJOB COOTBETCTBYET BKJIIOYEHHBIM KOHTakTOpam aiekrpornpuBoga KMI1
(Bpamenue «Brepény), KM3 (komanna «beictpo») u KM2 (Bpamenue «Hazany).

HeoOxoauMo 3amporpaMMUpOBaTh Ha pejie CIEeIYIONIYI0 TOCIeI0BATEIIbHOCTh ACHCTBHA. B
HCXOAHOM IIOJIOKEHUM BCE CBETOAMOABI moramieHsl. [Ipu Haxkatunm kHOmkM «Brnepém» nomxeH
3aropethes ceeroauoa VD2 u yepes 3amepxkKy Bpemenu - cBetoauox VD5 koHTakTOpa yckopeHus
KM3. Ilpu naxxatuu kaonku «Hazam» nomkHbl noracHyTh ceeronuonsl VD2 u VD5, BrimtounTtbes
ceeronuon VD26, a uepe3 3a1epKKy BpeMeHHU - cHOBa cBeToauon VDS5.

[Tpu HaxxaTu KHOMKH «CTOT» BCE CBETOIMO Bl OTKITIOYAFOTCS.
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Puc. 7.1. CxeMbl ynpaBiieHUsI HarpeBaTeIssMU NI€UYU U yIIPABICHUS 3JIEKTPOABUTaTEIEM

Tunosoe 3a1aHue Ha pacyeTHO-TpaguyecKyro padory Ne3

CxeMa maHenu JJi IEMOHCTPAIMU «TUPJISTHABD) TpeJIcTaBIeHa Ha puc. 7.1a.

Impnsama cocrout u3 4-x ceerommonoB VD3, VD9, VD15 u VD20, xortopsie yCIOBHO
o0o3zHaunMm 1muppamu 1, 2, 3 u 4 coorBeTcTBeHHO. Tpedyercs peanu3oBaTb CXEMY,
oOecrieunBarONIyl0 Tpu HaxaTuw KHONKH «llyck» W monoxeHww mepexinrodarens «[Ipsmoy»
CIIeTYFOIIHMIA TIOPSI0K BKITIOYCHHS CBETOIMOIOB: 12 - 23 - 34... Ilpu mocTaHOBKE MEPEKITIOYATES B
nostockeHne «OOpaTHOY MOPSIOK BKITIOYSHHS JIOJDKEH OBITh cieayromum: 34 - 23 -12-34-32 ...

ITpu HaxaTtun Ha KHONIKY «CTOID» BCE CBETOAMO/Ibl BHIKIIIOYAIOTCSI.
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Puc. 7.1. Cxema «rupasiHIb» ¥ JIMHUW OTKAYKW JPEHAXKHBIX BOJ

Tumnosoe 3a7anne HA pacyeTHO-Tpaduyeckyro padory Ned
Cxema NTUHUHU OTKAUKH JPEHAXHBIX BOJ MpelcTaBieHa Ha puc. 7.16. OTkauka JTUBHEBBIX BOJI
ocymectsisiercs Hacocamu H1-H3, ypoBens koHTponupyercs mardnkamu Y0-Y3. Ecnu ypoBeHb
BOJIBI B cOOpHOM pe3epByape (CP) moctur otmetku Y 1, To BKitouaeTcst Hacoc H1 u ero otkimroueHue
MPOU3OUAET TPU TOJHOW OTKauke BOAbl. Ecium ypoBeHb BOABI JOCTUTAET OTMETKH Y2, TO
JIOTIOJIHUTENILHO BKJItOUaeTcss Hacoc H2, koTopswlil oTkitouaercst npu mnoiHoM omyctomeHuu CP.
Ecnu >xe ypoBeHb BOJBI IPOJOJIKAET MOBBIIIATHCS U JOCTUTAET OTMETKH Y 3, TO BKIIIOYAETCSA HACOC
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H3, xoTopelii OTKIIOYaeTCsl NPU YMEHBLUIEHHMM YPOBHS Boabl 10 oTMeTku Y1. Ecnm xe npu
BKJIIOUeHUU H3 ypoBeHb BOBI HE OIYCKAETCA HUXKE OTMETKU Y2, TO C BBIIEPKKOM BpeMeHH t mociie
OTKauKH HUKE YPOBHsI Y3 BKIIIOYAETCS CBETOBAs] MHANUKALIMSL.

Tunosoe 3a1anne Ha pacueTHO-TpaduyecKyo padory NeS
Cxema nanenu cBetodopa npenacrasieHa Ha puc. 7.1a. Cserodop paboTaer B IByX pexumax:
JTHEBHOM M HOYHOM. B 1HEBHOE BpeMms 4epelOBaHME CUTHAJIOB M UX JUIMTEIBHOCTH, CIEIYIOLIHE:
KpPacHBIH - 5 ¢, )KENTHIN - 2 ¢, 3eNnEHbIN - 5 ¢. B HOuHOE Bpems (10 curHaidy omeparopa) cBeTodop
paboTaeT B pexUMe MUTaIKU: KEITHIM rOpUT B TeueHue 1 ¢, He TOpUT - 1 ¢, BHOBb TOPUT KENTHIN B
TeueHue 1 ¢ U T.1.

o CBETOR0P E
/m—u\
O Myex | 14
Cmon | 13
vors e
O Hous 2
vo1e
O
a) T] F

TunoBoe 3aianne Ha NPpaKTHYECKYI0 padory Ne6

CxeMa manenu cu€ra UMITYJIBCOB IpeACTaBieHa Ha puc. 7.10. IMIynbchl MOAAIOTCS HA BXOJ
pelie Ha)kaTueM KHONKH «VIMITyJIbC» MITH € TeHepaTopa, peain3yeMoro MporpaMMHBIM ITyTEM B pelie.

[Tocne momaun 10 mmiynbcoB noibkeH 3aroperbest cBeroauon VD11, Tlocne mpoxoskiaeHus
BTOPOTO JIeCSATKAa MMITYJIbCOB JOJDKEH 3aroperbes cBetoauon VD16, ceeronunon VD11 mpu stom
OCTaéTcsl BKIIOUEHHBIM. AHAJIOTHYHO CUUTAIOTCS TPETUN U YETBEPTHIA JECSITOK UMITYJIbCOB, (haKT
MPOXOXKACHUST KOTOPBIX (DUKCHpyeTcss cooTBeTcTBeHHO cBeroanomamu VD21 u VD25. Tlocne
MPOXOXKACHUS 4-0r0 JecsITKa HMIYJIbCOB TMOCIEAYIOIINEe HWMITYIbChI HE MEHSIOT COCTOSHUS
CBETOJTNOJIOB.

[Ipu KpaTKOBpEMEHHOM Ha)kaTUU KHONKH «COpOC» BCe CBETOIMO/IbI JOJKHBI TOTaCHYTh U Cpasy
e JTOJDKEH HayaTbCsl HOBBIM LIUKI pabOThI CXEMBI.

o CYET HMMNY/ILLOB o

Myex | 14
wn. | 13

Capoc| 12

5) L2 :

TumnoBoe 3aaHne HA MPAKTUYECKYI0 padoTy Ne7
Cxema Oerymiero oras nmpejacTanieHa Ha puc. Heobxonumo 3amnporpammupoBath pene ZEN Ha
BBITIOJIHEHHE CIICAYIOIIEH 3a/1a4uH.
[Tpu naxatun kHOmMKH «Ilyck» m momoxenmu «lIpsmMo» mepexirodarenss HampaBleHUs «Oera»
CBETOJIMO/IbI JOJIKHBI BKJIIOUATHCS U 3aTEM OTKJIFOYATHCS B CIEAYIOLIEH MOCIe0BaTeIbHOCTH VD2,
VD20, VD23, VD5, VD2, VD20 u 1.1. Ilpu mocraHOBKe mepekirodaress HanpaBlieHus «0era» B
nosioxeHne «OOpaTHO» TOCIIEIOBATEILHOCTh BKIIOUCHHUS/OTKIIFOYCHHUSI CBETOIMO0B M3MEHSICTCS
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Ha mportuBomnonioxkuoe, T.e. VD2, VD5, VD23, VD20, VD2, VD5 u t.n. [Ipn nepexiroueHun
nepekirovaresiss  «MenneHHO/BbICTpO» MEHSIeTCsl CKOpPOCTh «Oera» mpH JIFOOBIX ITOJIOKEHHSIX
nepexrouaTetst HarpasieHus oera «lIpsmo/O0paTHOY.

[Tpu HaxxaThu KHONKU «CTOI» BCE CBETOAMO/IbBI TACHYT.

o] BETYUMA OrOHb ]

Ovaz mzaO Mye | 14
tmon | [3
aﬁﬁio 2
Ovss vzw@ % ”
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TunoBoe 3aaHne HA NPAKTHYECKYIO padoTy Ne8
[Tanens nporecca «IIpurotoBiienne cmecu» npeacrapieHa Ha puc. 6.386. CMecb rOTOBUTCS U3
nByX KomMnoHeHTOB Nel u Ne2. [Ipm nHaxatuu kHOmku «Ilyck» OIHOBpPEMEHHO BKIIOYAIOTCS
(otkpeiBaroTcsi) BeHTIIIM VD2 1 VD26 monaun komnoneHTOB Nel i Ne2 B EMKOCTh € «METIATKOM
VD16. Yepes Bpems t1 orkmtouaetcst BeHTunb VD2, uepe3 Bpems tz - Bentuns VD26. 3artem
BKJTIOYaeTcs Ha Bpems t3 «memanka» VD16 B émkoctu npuroroBienus cmecu. Yepes Bpems 4 moce
OCTaHOBKH «MeEIIAJIKI» Ha BpeMs s Bkitouaetcss BeHTUIb VD18 Beimaun rotoBoit cmecu. [locne
orkimoyeHus BeHTHwIs VD18 nukn mpuroroBieHusi cMecu moBTopsieTcs. LMKl mpuroToBieHus

CMECH HETIPEPHIBHO CIEAYIOT APYT 3a APYroM A0 HakaTusi KHONKU «CTOI.

(o] FIPHI G TOBAERHE CMECH o

Komnorenm N°F
Kornowenm N2
voz2 vozs
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Tunosslie Bonpocs! k 3amure JlabopartopHsix pador

JlaGopatopHas pabota Nel
1. Tpunnun paboThl JeIUTENS HAMPSHKEHUS
2. OCHOBHBIE IOTPEIIHOCTH JATYMKOB TOKA U HANPSDKEHUS], TPUUMHBI, CIOCOOBI YMEHBIIICHUSI.
3. Tpurnmn geficTBus TpaHchopMaTopa HAPSHKEHUS

JlabopaTtopnast pabota No2
1. [punnun paboTel JaTYUKOB X0JIjIa, IPEUMYLIECTBA U HEAOCTAaTKN
2. Kaxkas npennoututenbHas 00JacTh MPUMEHEHHsSI TATYUKOB, PACCMOTPEHHBIX B
nabopaTopHO# pabdoTe.
3. TlpuHuun paGoThl MAarHUTOPE3UCTOPOB, MPEUMYIIECTBA U HEJJOCTATKH.

JlaGoparophas pabota Ne3
1. TIpuHIum paboTsl TEPMOIAPHL, TPEUMYIIECTBA U HEJJOCTATKU
2. Kakas npeanodrurensHas 00J1acTh MPUMEHEHHSI JATYMKOB, PACCMOTPEHHBIX B
nabopaTopHoOU pabdore.
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[Tpunin paboThl TEPMOPE3UCTOPOB, MPEUMYIIECTBA U HEAOCTATKH.

JlabopaTtopHnast pabota Ne4

1.
2.
3.

[TpuHIMI paboThI TIFOKCOMETpa
Kakas 3aBUCUMOCTD BBIXOJHOT'O CUTHAJIA OT OCBEIIEHHOCTH ?
Cdepsl mpumeHeHus (oToar0I0B.

7.3.2 IIpomexyTouHas aTTecTaius

Bomnpocskl Kk 3K3aMeHy
OIIK-11. Cnoco0eH nNpoBOAUTH HayYHbIe IKCIIEPUMEHTBI € HCII0JIb30BaHUEM

COBPEMEHHOI'0 HCCJIeI0BATEIHCKOr0 000PY/10BaHUSI U TPUOOPOB, OLIEHUBATH Pe3yJIbTAThI

HccJeI0BaHuM

1. IloHATHS: NaTYMK, TyBCTBUTEIBHBIN SJIEMEHT.

2. Kakue 3aga4y BBITOIHAET JaTYUK?

3. OcHOBHBIE XapaKTEPUCTUKH (TTapaMeTPhl) JATYMKOB (PU3NICKUX BETUIHH.

4. Kakue norpemHocTd BO3HUKAIOT IIPU U3MEPEHUH (PU3HUECKON BEITMYMHbI JaTYUKOM?

5. B 4eMm cyThb MOHATHIl: MOPOT pearupoBaHUs, TUCTEPE3UC, pa3pelaromas CrocoOHOCTh

NATYUKOB?

6. Kimaccudukarus 1aT4ukoB.

7. I'enepatopHsble U IapaMeTPUUECKUE JATUUKHU

8. JluHaMHUYeCcKUi 1 CTaTUYECKUM peXUM pabOThl JaTYUKOB

9. Kak BiusieT 1aT4viK Ha U3MEPSIeMbIid 0ObEKT?

10. OOBscHHUTE BIUSHUE BHEIIHUX YCIOBUHN, U3MEPUTEIILHON anmmapaTtypbl Ha MOTPEITHOCTH

HU3MCPCHUS JAaTIYUNKOM

1%?

11. Yto onpezenser NOrpelIHOCTh PE3UCTUBHBIX 1aTUYMKOB?
12. Kakue gaTuuku Mo3BOJSIIOT 3MepuTth nepemertenus ot 0,1 1o 10 MM ¢ morpemHocTeio

13. Kak paboTaroT HHAYKTUBHBIE TaTYNKU TIepeMeIeHHs ?

14. IlpuHuun paboThl EMKOCTHBIX JaTUUKOB MEPEMELICHHS

15. OcoGeHHOCTH pabOTHI ONTHYECKUX MOIYIPOBOJHUKOBBIX JATYMKOB MEPEMEICHHs
16. Kak pyHKIMOHUPYET JaTUYMK YIJIOBBIX MepeMEIIeHUH?

17. Yem ompenensercst ObICTpOACHCTBIE JaTYUKOB MEpEeMEIIeHUs?

18. Ykaxure npeumyuiectsa quddepeHIaabHbIX JATYNKOB IEPEMELICHUS

19 TenzonnexTpuyeckuii 3PPeKT B MOTYyNPOBOAHUKAX

20. Kak paboTaroT 1 yCTpOeHBI TIOJyIPOBOTHUKOBBIE TEH30aTIHKN?

21. TIbe3onnexTpuueckuii et

22. OcobenHocTy GYHKIMOHUPOBAHUS U KOHCTPYKLUHU MbE303JIEKTPHUECKUX TaTIYMKOB
23. Oco0eHHOCTH pabOThI AJIEKTPOMEXAHUYECKHX JIATYUKOB Pacxo/ia

24. KoHCTpyKIIMU TepMorap 1 00J1acTu IpUMEHEHU I ?

25. B ueM OTaMYUS U IPEUMYIIECTBA OECKOHTAKTHBIX METOJIOB U3MEPEHHUSI TEMIIEPATyPhl OT

KOHTAKTHBIX?

26. OOBSICHUTE 3aBUCUMOCTH COITPOTUBIICHHSI TTOJIYITPOBOTHUKOB OT TTaPaMETPOB CBETOBOTO

IIOTOKa

27. Kak paboTtaroT u yCcTpoeHbI (hOTOPE3UCTOPHI?

28. OOBsICHUTE IPUHLUI pabOTHI ONTHYECKOTO YHKOEPA.

29. O0OBsicHUTE IPUHITUT paOOTHI HHKPEMEHTAIBHOTO SHKOIEepa.
30. O0bacHUTE MPUHIUN PaOOTHI A0COMIOTHOTO SHKOAEPA.



