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Busuposanue PII/] 1151 MCIIOTHEHHSI B O4epeHOM y4eOHOM roxy

Pabouas mporpamMmMa nepecMoTpeHa, 00cyxkaeHa 1 ogo0peHa s
ucronaaenus B 2018-2019 yueObHOM roay Ha 3aceganuu kadeapsl

ABTOMaTI/[Ka, JIEKTPOHUKA U BBIYHC/IUTECJIbHAA TEXHUKA

[Ipotokonm oT 2018 r. Ne
3aB. kadenpoii Cunaes A.A.

Buzuposanue PII/] 1151 ucnosiHeHusi B 04epeHOM Y4eOHOM roay
Pabouas mporpamMmMa repecMoTpeHa, o0cykaeHa H ogo0peHa st
ucronaaenus B 2019-2020 yueOHOM roay Ha 3acegaHuu kadeapsl

ABTOMaTl/lKa, JIEKTPOHUKA U BBIYUC/IUTE/IbHAA TEXHUKA

IIpotoxom ot 2019 . Ne
3aB. kadenpoii Cunaes A.A.

Buzuposanue PII/L njist ucnojiHeHUs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMmMa rnepecMoTpeHa, 00cyxkaeHa 1 ogo0peHa s
ucronaaenus B 2020-2021 yueOHOM roay Ha 3acegaHuu kadeapsl
ABTOMATHKA, YIEKTPOHUKA U BBIYUCIUTEIHLHASI TEXHUKA

[Iporokonm ot 2020T. Ne
3aB. xaenpoit Cunaes A.A.

Buzuposanue PIIJ] 1J1s1 ucnojiHeHUsI B 0UepeTHOM y4eOHOM roxy
Pabouas mporpamMMa nepecMoTpeHa, 00cyxaeHa 1 ogo0peHa s
ucronauenus B 2021-2022 yueOHOM roay Ha 3acegaHuu kadeapsl

ABTOMaTl/lKa, JJIEKTPOHUKA U BBIYUC/IUTE/IbHAA TEXHUKA

IIpotokom or 2021r. Ne
3as. xaenpoit Cunaes A.A.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.

Ju—

Iens n3ydeHns JaHHOM AUCIMILUIMHBI 3aKII0YaeTcs B (JOPMHUPOBAHNH TEOPSTHUCCKHUX 3HAHUHN M IMPAKTUUECKUX YMEHUI 1
HaBBIKOB B 00JIACTH METOJI0B TEXHUYECKUX M3MEPEHHH, KOHTPOIS U COBPEMEHHBIX TPUOOPOB.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.B

2.1 | TpeOoBaHus K NpeaBapuTeIbHOH MOAr0TOBKE 00y4aI0erocs:

2.1.1 | ABTOMaTU3UpPOBAHHBIN 3JIEKTPOIIPUBOJL

2.1.2 | I'mnponHEeBMONPUBOA U THAPOIIHEBMOABTOMATUKA

2.1.3 | UaTerpupoBaHHbBIC CHCTEMBI IIPOSKTHPOBAHUS U YIIPABICHUS

2.1.4 | IlpeaauriioMHast mpakTHKa

2.1.5 | Texuudeckue cpeacTBa aBTOMATU3ALUI

2.1.6 | TexHONMOT M KOHCTPYKITHOHHBIX MaTE€pHaIOB

2.1.7 | Metponorus, CTaHAAPTH3ALMS U cepTHHUKAINL

2.1.8 | OCHOBBI TEXHUYECKHUX U3MEPEHUI

2.1.9 | TIpou3BoacTBeHHAS MpaKTHKa (HAydHO-HCCIIe0BaTEeNbCKas paboTa)

2.1.10 | IIpon3BoacTBeHHAs MPAKTHKA (IIPAKTHKA I10 TTOJIYYEHHIO TPO(ECCHOHANBHBIX YMEHHH U OIBITA IPO(eCCHOHANBHOM
JESITENBHOCTH)

2.1.11 | TexHOMOTHYECKHUE MPOLIECCHI ABTOMATU3HUPOBAHHBIX ITPOU3BOJICTB

2.1.12 | DnexTpoMeXxaHUYECKHUE CUCTEMBI

2.1.13 | IIpoMbIlIeHHAS. DKOJOTHS

2.1.14 | ConpoTHBIEHHE MaTepHATIOB

2.1.15 | TeopeTnueckas MexaHUKa

2.1.16 | Oxojorus

2.2 | JMCUMIUTHHBI U MPAKTHKH, JUIs1 KOTOPHIX 0CBOEHHE TAHHOI JUCIHILITMHBI (MOLYJIs]) HEOOX0TUMO KaK
npeaIecTBYIOIIEe:

2.2.1 [[ToaroToBka K mpoLeaype 3aIUThl M IPOLEIypa 3alIUThI BEITYCKHOH KBATU(PHKAIHOHHONW paboThI

2.2.2 | ABTOMaTH3UPOBAHHBIN AIIEKTPOIIPUBO/T

2.2.3 | 'naponHeBMONPUBOA U THAPOITHEBMOABTOMATHKA

2.2.4 | IuTerpupoBaHHbIE CUCTEMbI IPOEKTUPOBAHUS U YIIPABICHUS

2.2.5 | IlpepauninoMHast IpakTUKa

2.2.6 | LludpoBsie cHCTEMBI aBTOMATH3AIMN U YIIPABICHUS

2.2.7 | TexHUYECKHE CPENICTBA aBTOMATH3ALIUH

3. KOMIIETEHIUY OBYYAIOILETOCSI, POPMUPYEMBIE B PE3YJIETATE OCBOEHNSI ANCLUILINHEI
(MOZY.JIs)

IK-3: roToBHOCTHI0 MPUMEHATH CIOCOOBI PAIIMOHATHHOIO NCIOIb30BAHUS CHIPHEBBIX, JHEPreTHYECKAX U IPYTUX BHIOB
pecypcoB, coBpeMeHHbIe MeTObI Pa3padoTKH MAJI0OOTXOTHbIX, JHEProcOeperauuxX  IKOJI0THYeCKH YUCTHIX TeXHOJIOTHA,
cpeacTBa aBTOMATH3ALMH TEXHOJOTHYECKUX MPOLECCOB U MPOU3BOACTB

3HaThb:

YMmeTnb:

Baagern:

IMK-20: cnocodHOCTHI0 MPOBOAUTH IKCIIEPUMEHTHI M0 33JaHHBIM METOTUKAM ¢ 00padOTKOIl M AHAJIHU30M UX Pe3yJIbTATOB,
COCTABJISATH OMHCAHMS BBHINOJTHEHHBIX UCCJIEIOBAHUI H MOATOTABIMBATH TaHHBIE [JIs Pa3pad0TKN HAYYHBIX 0030pOB 1
nmy0JIuKa Uit

3HaTh:

YMeTh:

Baagern:

B pe3yabTate ocBOCHUS TUCHUTIINHBI 00YIAIOUINTiCS T0JKEH

3.1 |3HaThb:

3.1.1 |- CrocoObl aHanmm3a KadecTBa MPOAYKIHMU NPHHLHUIBI X METOABI PAllMOHATIBHON OpraHu3alliy TPOU3BOJICTBEHHBIX U
YIPaBIEHYECKHUX MPOLIECCOB HA MPEAIPUSITHH;

3.1.2 | - Teoputo mnaHUpOBaHHS HKCIIEPUMEHTA, METOIUKU 1 METO/bI TPOBEICHUS SKCIIEPUMEHTA, METOAOJIOTHUIO K METO/BI
00pabOTKH AKCIEPUMEHTAIBHBIX JaHHBIX;




3.2

YMmerhb:

3.2.1

- BeiOupats panuoHaIbHbEIE TEXHOIOTHYECKHE IPOIIECCH TPOM3BOACTBA IPOAYKIINH OTpaciy, 3(h(HeKTUBHOE
obopynoBaHue;

322

- [InarupoBaTh MOJEIBHBIN KCIEPHMEHT U €T0 3Tallbl 00pabaThIBaTh €T0 Pe3yNbTaThl Ha IEPCOHAIFHOM KOMITBIOTEPE,
paboTaTh ¢ MakeTaMH MPOrpaMM, NMpeJHa3HAuCHHBIMH 1JIs1 MaTeMaTHUeCKOi 00pab0TKU SKCIIEpUMEHTAIIBHBIX JaHHBIX,
00pabaThIBaTh PE3yABTATHI SKCIICPUMEHTA Ha IIEPCOHATEHOM KOMITBIOTEPE;

33

Baaners:

3.3.1

- HaBbIkaMu ycTpaHeHHs1 BO3HMKAIOIIUX HEHCIPABHOCTEH MPH HKCILTyaTallul 000PyIOBaHUs CUCTEM aBTOMATU3AlUU U
YIIPaBICHHUS;

332

- HaBbIkamu rutaHUpOBaHYs 3KCIIEPUMEHTA, HAaBBIKAMH IPOBEJCHHS SKCIIEPUMEHTA, HaBbIKaMH 00paOOTKH U aHaNu3a
PE3yNbTaTOB 3KCIEPUMEHTA;

4. CTPYKTYPA U COAEP KAHUE JUCIUITIJINHBI (MOJXY JIA)

Kon
3aHATHS

HaumeHoBaHue pa3/iejioB M TeM /BUJ
3aHATHsA/

Cemectp /
Kypc

Yacos

Komneren-
UK

Jluteparypa

Hutpe
PAKT.

IIpumeuyanue

Paznen 1. Metposornieckue
XapAKTEPUCTUKH CHCTEM H3MEPEHUSI.

1.1

Mertposaoruyeckue XapakTepuCTHKH
cuctem n3MmepeHusi. CTaTndeckuil u
JUHAMUYIECKUH PexKUMBI pabOTHI
HU3MEPUTENIBHOTO YCTPOUCTBA.
CraTtudeckas U JUHaAMU4ecKas
XapaKTEePUCTUKU U3MEPUTENBHOIO
ycTpoiicTBa. OyHKIMS TpeoOpa3oBaHuUs.
Jnana3oH nokazaHui ¥ 1uanazoH
n3Mepennii mpudopa. HepuoHHOCTH
HM3MEPHUTENIFHOTO yCTpoiicTsa. /JIex/

0,5

IK-3 TIK-
20

J1.1J12.2
01 52 33 54

1.2

OT1paboTKa METOAUKHU TOBEPKH CPEICTB
aBTomaru3zaiud. /T1p/

0,5

IK-3 TIK-
20

JI1.1J12.2J13.
1J13.2
301 52 33 54

1.3

Pemienue 3a1a4 1o ONMpeIe/ICHHIO
MOTPEIITHOCTH U3MEPHUTEIBHBIX CPEIICTB
aBTomartuzamuu. /IIp/

0,5

TIK-3 IIK-
20

JI1.1J12.2J13.
1J13.2
31 52 23 54

Pa3nen 2. OcHOBHBIC IOHATHS U
onpene.ﬂe}mn TEXHUYECCKHUX n3mepenm‘i.

2.1

OCHOBHBIE ITOHSTUS U ONPEEIECHUS
TEXHUYECKUX U3MEPEHUM.
Kraccudukanus BUIOB U3MEPEHUH,
KJIacCU(UKAIH METOIOB H3MEPCHUI.
Knaccudurkarms cpencTs u3MepeHui,
KJIaCCU(UKAIHA H3MEPUTETBHBIX
puOOpPOB, KIacCH(pUKaINA
HM3MEPHUTENHHEBIX TPeodpazoBaTeeH.
W3meputenbHble YCTAHOBKH,
HH()OPMALUOHHO-U3MEPUTENBHBIE
cucteMsl. /Jlex/

0,5

TIK-3 IIK-
20

JI1.1J12.1
2.2
31 52 23 54

Paznen 3. l'ocynapcTBeHHas: cuctemMa
npubopoB. JjeKTpuyeckas,
NMHEBMATHYeCKAs M THIPABINYEeCKAs
BetBu I'CIIL.

3.1

TocynmapcTBeHHas! cHCTeMa IPUOOPOB.
OnexkTpuyeckasi, THeBMaTHYeCKast U
runpasnuyeckas Betsu ['CIL. /Jlex/

0,5

I1K-3 TIK-
20

JI1.1J12.2
01 52 53 54

Pa3nen 4. MeToabl u cpeacTsa
U3MepeHNs 1aBJIeHUs.




4.1 Mertobl 1 cpecTBa U3MEPEHUs 0,5 TIK-3 IIK- JI1.1J12.2
naBieHus. AOCOJIIOTHOE, 20 0109233 54
OapoMeTpudecKoe, H30BITOUHOE,

BaKyyMMETpPHUECKOE AaBJIeHHUs. EauHUIIBI
n3Mepenus nasinenus. Kinaccudukanms
CPEICTB U3MEPEHUS AABJICHUS.
JKunkocTHBIE, TPY30IMOPIIHEBEIE,
nedopMaluOHHbBIE MAHOMETPHL.
NunykTuBHBIE, EMKOCTHBIE,
TEH30PE3UCTOPHEIE ,
MbE303JICKTPHUECKUE, THEBMATHYECKIE
npeobpa3oBaTeny JaBICHUSL.

/JTex/

4.2 M3ydeHne KOHCTPYKIIMU U TTOBEpKa 0,5 ITK-3 TIK- JI1.1J12.1
CPEACTB U3MEPEHUs JaBICHUS TUIIA 20 JI2.2J13.1
MCII1, OBM-160. /J1ab/ JI3.2

D2 2324

4.3 M3ydeHne AuCTaHIIMOHHOM 0,5 MK-3 TIK- | JI1.1J12.2J13.
ITHEBMATUYECKOM CHUCTEMBI Ilepeaun 20 1J13.2
nokazanuit (MCII1 u I1B-10). /J1a6/ 222324

4.4 N3yueHne KOHCTPYKLIUH U TIOBEpKa 0,5 TIK-3 TIK- JI.1J12.1
TEH30PE3UCTOPHBIX TIpeobOpazoBarenei 20 J12.2
nasnenus. /J1a6/ 222354
Paznea 5. [Ipudops! u
npeodpasoBaTesu 1Jisl U3MepPeHust
TeMnepaTypbl

5.1 TIpubopsl u mpeoOpazoBaTeIH s 0,5 ITK-3 TIK- JI1.1J12.2
HU3MEPEHUs TeMIIepaTypsl. 20 012324
TemnepatypHble mKanbl. KOHTakTHBIA 1
OECKOHTAKTHBIH CIIOCOOBI H3MEPEHHS
Temreparypbl. JKunkocTHbie U
nedopMaluOHHBIE TEPMOMETPHI
pacupenus. MaHoMeTpuieckre
TepMoMeTphl. TepModeKTpuuecKue
rpeoOpa3oBaTeIy, MOTEHIIMOMETPHI U
MUJUTUBOJIBTMETPEL.

TepmonpeoOpa3oBaTeay CONPOTUBICHHUS,
JIOTOMETPHI ¥ YPABHOBEIICHHBIC
MocTsI /JIex/

5.2 M3ydeHne KOHCTPYKLIMU U ITOBEpKa 0,5 TIK-3 TIK- JI.1J12.1
BTOPUYHBIX TpUOOpoB mist TOII: 20 J2.2
MIOTEHIIMOMETPA U 022324
MUJUTHBOJIBTMETpA. /J1ab/

5.3 M3ydeHne KOHCTPYKLIMHU U TTOBEpKa 0,5 TIK-3 TIK- JI1.1J12.1
BTOpHYHBIX TpubOopoB 1t TC: Mocta u 20 22
norometpa. /J1ad/ 22 93 54

5.4 OTpaboTKa METOIUKN pabOTHI C 0,5 ITK-3 TIK- JI.1J12.1
TpaJyHpOBOYHBIMH TabIUIIaMH ITPHOOPOB 20 122
I u3MepeHust Temmnepatypsl. /Ilp/ 222324

5.5 OTtpaboTKa METOIMKU BBEICHUS 0,5 TIK-3 TIK- JI1.1J12.2
TOTNPaBKH Ha TEMIIEPATYPHYIO 20 210223354
MIOTPENTHOCTh B TIOKA3aHHSI
HU3MEPHUTENBHBIX PUOOpoB. /IIp/

Paznen 6. MeTtoabl U cpeacTsa
HU3MepeHHsl YPOBHS KMIKOCTeH U
CHIMYYHX MAaTEPUAJIOB.

6.1 Mertosl 1 cpeacTBa U3MEPEHUS YPOBHS 0,5 TIK-3 TIK- JI1.1J12.2

JKUJIKOCTEH U CBIITYy4YHUX MAaTEPHAJIOB. 20 023324

VkazaTenbHbIe CTEKIIA,
TUIPOCTATUYECKHE, TTOTIAaBKOBBIE,
OyHKOBBIE, SIEKTPHUCCKHE,
palnoaKTUBHbIE, aKyCTUYECKHE U
PaaroNIOKAIIMOHHBIC YpOBHEMEphI. /JIek/




6.2 N3yueHne KOHCTPYKLIUU U IIOBEPKA 3 1 MK-3 TIK- | JIL.1J12.2J13. 0
OyIKOBOTO U THAPOCTATHUECKOTO 20 1J13.2
ypoBHeMepoB. /J1ab/ 222354

Paznen 7. Metoasl u cpeacTBa
H3MepeHHs Pacxoaa U KoJIuyecTBa
JKATKHX, TA3000Pa3HBIX M CHITYYHX

BeIIeCTB.

7.1 MerToabl 1 cpeAcTBa U3MEPEHUS pacxoa 3 0,5 TIK-3 IIK- JI1.1J12.1 0
1 KOJIMYECTBA KHUJIKUX, Fa3000pa3HbIX U 20 122
ChIMy4rX BemiecTB. CYETUMKH KUIKOCTEH D1 D2 33 54

1 ra30B; pacX0I0Mepbl IIOCTOSHHOTO
repernaja JaBICHHs; PacX0J0MepbI
MEPEMEHHOTO TIEPENaia JaBICHuUS;
GECKOHTAKTHBIE PACX0JIOMEPBI; BECHI U
BeCOBBIC 103aTOphI. /JIek/

7.2 Kontpaipras padora /Cp/ 3 24 MK-3 TIK- | JI1.1J12.2J13. 0
20 1
3233 54
7.3 M3ydeHne KOHCTPYKIIMHU U TTOBEPKa 3 0,5 TIK-3 TIK- | JI1.1J12.2J13. 0
pacxomomepoB. /JIab/ 20 1J13.2
01323354
7.4 OT1paboTKa METOJUKH pacyeTa 3 0,5 NK-3 1IK- | JI1.1J12.2J13. 0
cy)Xaronux ycrpoicts. /TIp/ 20 1J13.2
0233 54
7.5 Pacuer cyxatomiero ycrpoicrsa - 3 0,5 TIK-3 TIK- JI1.1J12.2 0
JauadparMsl 11 U3MEPEHHs pacxoaa 20 023354

sxunkocta. /TIp/

Paznen 8. [IpuGopsl 1151 onpeesieHust
cocTaBa M (PU3UKO-XUMHUYECKUX
CBOICTB BelleCTB.

8.1 IIpubopsl A7t ONpeeTeHus COCTaBa u 3 0,5 IK-3 TIK- JI1.1J12.2 0
(PUBUKO-XMMUYECKUX CBOMCTB BEIIECTB. 20 22 33 54
XuMHUYECKHE,

TEPMOKOHIYKTOMETPUICCKHUE,
MAarHuTHbIE, OTNITHKO-aKyCTHYECKUE
ra30aHajn3aTopbl; XpoMarorpadsl;
IOTHOMEPHI; pH-MeTpsr;
KOHIICHTPATOMEPbI; BUCKO3UMETPBL;
Braaromepbl. /JIex/

8.2 Pacuer cyxatomiero ycrpoiicrsa - 3 1 TIK-3 TIK- JI.1J12.1 0
nuadparMsl JUIS U3MEPEHHs pacxoaa 20 J12.2J13.1
mapa. /IIp/ J3.3
31 32 353 54
8.3 IIpomexxyTouHas artectarys /JK3aMeH/ 3 36 TIK-3 TIK- JI.1J12.1 0
20 JI2.2J13.1
JI3.2J13.3
21323354

5. ®OHJ]I OHIEHOYHBIX CPEJICTB

5.1. KoHTpo/1bHBIEe BONIPOCHI U 3aJaHMSA

Bomnpockl k 5K3aMeny:
1. W3mMepeHue TeXHOIOrMYECKUX NMapaMeTpoB. HazHaueHue U CTpyKTypa rOCylapCTBEHHOM CHCTEMBI IIPOMBINLICHHBIX
npuOOPOB U CPEJCTB aBTOMATU3ALUH.

2. KoHCTpyKIMs MEepBUYHBIX M3MEPHUTEIbHBIX NIpeoOpa3oBaTesieil U NaTINKOB. Buibl TaTdnKoB.

3. W3mepenne naBnenus. Bunpr napnenuit. Buns! n koHCTpyKIHs TedopMannoHHBIX ITpeoOpa3oBaTeneii TaBIeHUS.

4. ITpoMeIIIeHHBIE MUKPOIIPOLIECCOPHEBIE IPeoOpa3oBaTeN JaBICHUS. BUIBI CEHCOPOB AATYMKOB JaBICHUS.

5. W3mepenue nasnenus. Bunel nasnennii. Buasl 1 KOHCTPYKIUS KUAKOCTHBIX MaHOMETPOB.

6. W3mepenue temneparypbl KOHTaKTHBIM MeTOJ0M. KOHCTPYKIMSI 1 OCHOBHBIE CBOWCTBA TEPMOMETPOB PACILIUPEHMUS,
JVJIATOMETPUIECKUX M OMMETaJUIMIECKUX TePMOMETPOB 1 MAHOMETPHUIECKUX TEPMOMETPOB.

7. KoHcTpykiust 1 OCHOBHbBIE CBOWCTBA MAaHOMETPUUECKUX TEPMOMETPOB.

8. KoHcTpyKius TepMoaseKTpuieckux npeobpasoBateneil n TepMonpeodpasoBaresneii conporusieHns. OCHOBHbIC NX
HCX.

9. IMpuHIUIE N3MEpPEeHUs] TeMIepaTypsl OECKOHTAKTHBIM METOAOM. KOHCTPYKIMS M NPHHIMI JSHCTBUS SPKOCTHBIX

MHPOMETPOB




10. KoHcTpyK1Ms ¥ DpUHIMI AEHCTBUS NHPOMETPOB CIEKTPAIBLHOIO OTHOIIEHUS U IIOJIHOTO U3Iy4eHUs

1. Bunsl pacxoga. KoHeTpykiysa 1 npuHOMI JEHCTBUS PACXOJOMEPOB MEPEMEHHOIO U MOCTOSHHOIO Mepemnaja JaBaeHus
12. KoHcTpyKiMs ¥ NpUHIMI AEHCTBUS CUETUYUKOB C OBAJIBHBIMU IIECTEPHIMHU, POTALIMOHHBIX M CKOPOCTHBIX CUETYUKOB
13. ITpuHIUNBI U3MEPEHUs pacxoja Ha OCHOBE TEIUIOBBIX sABJIEHUIl. KOHCTpyKIUS U NpUHLUN NEHCTBUS
KaJIOpUMETPHUYECKUX PACXOJOMEPOB.

14. KoHcTpyknus U mpuHIMI AEHCTBUS TEPMOKOHBEKTHBHBIX PACXOJOMEPOB U TEPMOAHEMOMETPOB.

15. KoHcTpykiysa ¥ NpUHIMI AEHCTBUS 3JIEKTPOMArHUTHBIX U BUXPEBBIX PACXOJOMEPOB.

16. KoHcTpyknust ¥ mpUHOMI JEHCTBUS YIBTPa3BYKOBBIX U KOPHOJUCOBBIX PAacX0IOMEPOB.

17. O6was xiaccu(UKaLKs CPEACTB U3MEPEHHS YPOBHS. KOHCTpYKIMS M NPUHIMI ACHCTBUS MUKPOBOJHOBBIX H
MOTUTABKOBBIX (MarHUTOCTPUKITHOHHBIX ) YPOBHEMEPOB.

18. KoHcTpyKuMs ¥ NpUHIMI AEHCTBUS TUAPOCTATUYECKUX, KOHIYKTOMETPHUUECKUX U EMKOCTHBIX YPOBHEMEDOB.

19. KoHcTpykuus ¥ mpuHIUI AEHCTBUS YIBTPa3BYKOBBIX, PaJHOH30TOIHBIX U aKyCTUYECKHX YPOBHEMEPOB

20. KoHcTpyknus U mpuHIMI AEHCTBUS CUTHAIN3aTOPOB YPOBHS U JOTOBBIX YPOBHEMEPOB.

21. Krnaccudukanms razoanannzatopoB. KOHCTPYKIINS W TPHHITUI IEHCTBHSA XUMHYIECKUX WM 00BEMHO-MaHOMETPHIECKUX
aHAJIU3aTOPOB

22. KoHcTpykuus, MpUHIMI AEHCTBUS U pabOThl XpoMaTorpadMyecKiux U TEPMOXUMUYECKUX Ta30aHaIM3aTOPOB

23. KoHcTpyKnms, IpHHIMI TeHCTBHSA M PaOOTHl (POTOKOJOPUTMHUYECKHX M AJIEKTPOXUMHYECKHX T'a30aHAN3aTOPOB.

24. KoHcTpyknus, mpuHIMI IeHCTBHUSA M PaOOTHl TEPMOKOHIYKTHBHBIX M MAarHUTHBIX T'a30aHAIN3aTOPOB.

25. Haznauenue u npuHuun paboTel HOPMUPYIOIIUX MpeoOpa3oBaTenei s Tepmonap, AatunkoB DJIC u
TepMoIIpeoOpa3oBaTeniel COPOTHBICHNS

26. Hasnagenue u IpHHIMIT paOOTHI 3JIEKTPOITHEBMATHIECKOTO M THEBMORJIEKTPUIECKOTO IPeoOpa3oBaTeIs.

5.2. Tembl NCHbMEHHBIX PadoOT

Tembl KOHTPOJIBHBIX PAOOT:
VbTpa3ByKOBbIE PACXOAOMEPHI
ONeKTpOMarHUTHEIE PACXOJOMEPHI
Kopuonucossie pacxonoMepsl
TemnnoBele pacxonoMepbl

OnTuyeckue pacxoaoMepsl

Buxpessle pacxonoMepbl
YbTpa3ByKOBBIE YPOBHEMEPHI
Panaphsle ypoBHEMEPHI

Pedurexc pagapHbie ypoOBHEMEPEI
MarHuTOCTPUKIIHOHHbIE YPOBHEMEPEI
EMKOCTHBIE ypOBHEMEPHI

JlasepHble ¥ ONTUYECKUE YPOBHEMEPHI
PaguounsoronHele ypoBHEMEDEI
Jaruuky qaBiaeHus. Pa3HOBUAHOCTH X UYBCTBUTEIBHBIX JJIEMEHTOB.
JloToBBEIE YpOBHEMEDHI

Curnanusaropsl ypoBHs. IX BUABIL.
TepmornpeoOpazoBaTeny CONPOTUBIEHHS. TepMO3IeKTponpeoOpa3oBaTeH.
[IupomeTpsr

TepMOXUMUYECKHE Ta30aHAIN3aTOPbI
ONeKTpOXUMHUUECKHE ra30aHaIN3aTOPEI

5.3. ®oH/ OLIEeHOYHBIX CPEeICTB

Pabouas nmporpamma gucnuminasl (PIT/]) obecrieuena oHIOM OIEHOYHBIX CPEICTB IS IPOBEACHUS TEKYIIETO KOHTPOJIS U
IpOMEXYTOUHOH aTTectanuu. @oH[ BKIIOUaeT IPUMEPHbIE BAPHAHTHI 331aHHUH, TECTBI, BOIIPOCHI K IPOMEKYTOUHOI aTTeCTalluy.
®DoHJ1 OLIEHOUHBIX cpeacTB sBisiercs [punoxennem k nanHou PIT/]

5.4. IlepeyeHb BUI0OB OLICHOYHBIX CPEICTB

THUITOBEIC 33/IaHUS U IIPOBE/ICHHS JIAOOPATOPHBIX/TIPAKTHYECKHUX PadoT,
KOHTPOJBHBIE BOIIPOCHI IS 0TYETa Ta00paTOpHBIX pador,

KOMIIJICKTHI TECTOBBIX 3aJIaHUH,

BOIPOCHI K 3K3aMEHY.

6. YHEBHO-METOJNYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemast 1ureparypa

6.1.1. OcHoBHas IuTEpPaTypa

ABTOpBI, COCTaBUTENIN 3arnasue W3pnatenscrBo, rog | Konnu-Bo
JI1.1 |Kop3usn, B. B., TexHu4ecKHe H3MEpeHHs U MpUOOPH! [ DNEeKTPOHHBIH pecypc]: Bounrorpan: 31 U3J.
Bypries, A. T yueOHoe mocobue - http://lib.volpi.ru BonrI'TY, 2017

6.1.2. /lonotHUTEIbHAS JIMTEPaTypa

ABTOpLI, COCTaBUTECIN 3ariiaBue | I/IS,Z[aTCJ'IBCTBO, ron Komnu-Bo




ABTOpBI, COCTaBUTENH 3arnaBue M3paTenscTBO, roj

Komnnu-Bo

2.1

IMumkun, K. . Teopernueckas merponorus. U. 1. O6mas Teopust U3MEpeHUi: Cankr-IlerepOypr:
y4eOHUK [Mutep, 2010

21

J12.2

Jlecnoii, b. B. TexHn4yeckue U3MEpeHUs U IPpUOOPHI [ INEKTPOHHBIH pecypce] : Bonrorpan:
yaeOHOe ocobue - http://library.vstu.ru Bonr['TY, 2011

971 M3,

6.1.3. MeTtoguueckue pazpadoTku

ABTOpBI, COCTaBUTENH 3arnaBue W3narenscTBO, rof

Koanu-Bo

JI3.1

Capuur, A. B. TexHnUecKre M3MepeHHs 1 MPUOOpHI. BeIm. 5 [DnexkTpoHHBIH Bosrorpan:
pecypc] : MeToan4ecKue yKa3aHus K 1a00paTOpHBIM paboTam - BonrI'TY, 2014
http://library.volpi.ru

OJI. U31.

JI3.2

Cunaes, OCHOBBI TEXHUYECKHX U3MEPEHUH [ DIeKTpOHHBIN pecypc] : Bomxckuit, 2016
A.A.,Cunaesa, E.10O. MeToandeckue ykazanwus - http:/library.volpi.ru

971 U3,

JI3.3

Cunaes, A A., OCHOBBI TEXHUUYECKMX U3MEPEHUN. BolNonHeHne cemecTpoBoi Bomxckuit, 2016
Cunaesa, E.1O. (KOHTpONILHON) PabOTHI [ DNEKTPOHHEIH pecypc] : METOAUIECKHE
ykazanus - http:/library.volpi.ru

OJI. U31.

6.2. Ilepeuens pecypcoB HHGOPMAINOHHO-TEJIEKOMMYHUKAMOHHOM ceTn '"UnTepHeT"

€]

DnekTpoHHO-0ubaroTeHas cuctema "Jlanp"

32

Caiit 6ubmuorexu BITU (dpunman)BonrI TY

33

OnekTpoHHas-6ubnMoTeuHas cuctema Bonr['TY

24

OnexTpoHHO-0HOMHOTeYHAs cuctema "FOpaiir”

6.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust

73.1.1

[IporpammHuoe obecriedeHre TSt TPOBENESHIS Ta00PATOPHBIX U TIPAKTHYECKUX paboT:

73.1.2

Microsoft Windows 7 IToamucka Microsoft Imagine Premium

73.1.3

ID df8605e9-c758-42d6-a856-ae0ba9714cc4

73.14

Cyonunensuonnblit qorosop Ne Tr000150654 ot 07.07.2017r. (moanwucka xHa 2017-2018rr)

7.3.1.5

Cy6munensuonssiii foroop Ne KMC-193-2016 ot 25.04.2016r. (moanucka Ha 2016-2017rr)

7.3.1.6

Cy6munensuonssiit qoroop Ne KMC-108-2015 ot 07.04.2015r. (moamucka na 2015-2016rr)

7.3.1.7

Cy6munensnonHsii forosop Ne KMC-099-2014 ot 08.04.2014r. (moamucka Ha 2014-2015rT)

73.1.8

Cy6muniensnorHbIH norosop Ne Tr018575 ot 01.04.2013r. (moxmucka Ha 2013-2014rT)exeroqHoe IpoyieHne

7.3.1.9

MS Windows XP Ioamucka Microsoft Imagine Premium

7.3.1.1

ID df8605e9-c758-42d6-a856-ae0ba9714cc4

73.1.1

Cyommnen3uonnbli qoroop Ne Tr000150654 ot 07.07.2017r. (moamucka Ha 2017-2018rr)

7.3.1.1

Cy6muuensnonHsIH norosop Ne KMC-193-2016 ot 25.04.2016r. (moamucka Ha 2016-2017rT)

73.1.1

Cy6munensnonHbIH norosop Ne KMC-108-2015 ot 07.04.2015r. (moamucka Ha 2015-2016rT)

73.1.1

Cy6munen3nonHsIi orosop Ne KMC-099-2014 ot 08.04.2014r. (moamucka Ha 2014-2015rT)

7.3.1.1

Cy6munensuonsslit noroop Ne Tr018575 ot 01.04.2013r. (moamucka na 2013-2014rr) exxerogHoe mpojajieHue

7.3.1.1

MS Office 2007 JIuuenzust Ne 44780109 ot 10.11.2008 (6eccpounas)

7.3.1.1

MS Office 2003 JIunensus Ne 41449069 ot 25.04.2007 (6eccpounas)

7.3.1.1

MathCAD 14 JIuuensus 7517-LN-T2 (6eccpounast);

6.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

73.2.1

WHhopManmoHHO-TOUCKOBas cucTeMa (eepaibHOro rocyJapcTBEHHOT0 yupexaeHus «DenepanbHplii HHCTHTYT
MIPOMBITIICHHOW cOOCTBeHHOCTH (OectuiaTHbIN goctyn): http://www1.fips.ru

7322

Hay4anas snextponHas 6nbnmnoreka eLIBRARY': https://elibrary.ru/defaultx.asp

73.2.3

HHupopManmoHHO-TIONCKOBAas cUcTeMa maTeHToB: https://patents.google.com/

7324

DnekTpoHHO-OnbmnoTeuHas cucteMa "Jlann": http://www.e.lanbook.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIST)




7.1 | BIIN (pumman) Bonr[' TY pacmonaraet MaTepruaabHO-TEXHUYECKOH 02301, COOTBETCTBYIOIIEH JeHCTBYIOIINM
MIPOTUBOIOXKAPHBIM MIPABHJIAM U HOPMaM U 00ECIIeYHBAOLICH TIPOBEICHNE BCEX BUIOB YICOHOM ACATEIBHOCTH,
MIPEAYCMOTPECHHBIX YIeOHBIM TUIAHOM IO TUCIUILIMHE.

7.2

7.3 | YueOHble ayquTOpUH Ui NPOBEACHHS 3aHATUI JIGKLMOHHOTO THIIA, 1a00paTOpHBIX PadoT, FPYNIOBBIX U
WHJMBHUYaIbHBIX KOHCYIbTAIMH, TEKYIIETO KOHTPOJIS M IIPOMEXYTOYHON aTTECTAMN YKOMIIEKTOBAHbI y4eOHOI
MeOenbio (yaeOHast JoCKa, II0CaTovHbIe MeCTa M0 KOJIMYECTBY O0yHaromuXcs, pabodee MECTo IPeTio1aBaTesis) 1
TEXHUYECKUMHU CPEACTBAMHU O0YUYEHHs, CIY)KaLMMHU JUTS IPEACTABICHUs yueOHOW MH(POPMALMU OOJIBILIO ayJUTOPHH.

7.4

7.5 | IIpu mpoBeNeHUH 3aHATHH JISKIIHOHHOTO THITA HCIONB3yeTCsl IEMOHCTPalnOHHOe 000pyI0BaHNE U yaeOHO-HATJIHbIe
noco6us, obecrednBaIMe TeMaTHIECKUe WITIOCTPAlUH o TeMaM pabouel IporpaMMBbl TUCIUIIIHHEL

7.6

7.7 MaTepI/IaHBHO-TCXHI/I‘IeCKOC oOecrieyeHre BKITIOYACT B CeOst Ha60paTOpI/II/I, OCHaAIlICHHBIC J'Ia60paTOpHI)IM O60pyI[OBaHI/IeMZ

7.8

7.9 | 1)JIaboparopus A-08

7.10 | ITpubop ans u3MepeHus AaBiIeHusl.

7.11 | Pacxogomep PC 20-12.

7.12 | Mynstumetp VC-9805A.

7.13

7.14 | [ToMemeHns U1 CaMOCTOSTENIFHON pabOTHI 00ydaronmxcs: Metonudecknii kaOuHeT Kadenpsl BAD A-25, untansHbIi
3aJ1 OUOTIHOTEKH, BEIYUCIUTENBHBIN eHTp BITH.

7.15 | TloMeteHust U1t CAaMOCTOSITEIEHOM PabOThl O0YJAIOIINXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOHM ¢ BO3MOXKHOCTBIO
noKJroueHus K cet "MHTepHeT" 1 oOecrieueHueM JOCTYIa B SJIEKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTeNbHYIO CPEay
OpraHH3aIH.

7.16

7.17 | OnextponHO-6nbmMoTeunas cucrema BITU (punnan) BonrI'TY obecneurnBaeT BO3MOXXHOCTD AOCTYIIA 00yJaromerocs u3
J1000# TOYKH, B KOTOPOM MMeeTCs TOCTYN K HH(GOPMALMOHHO-TEIeKOMMYHHKAIMOHHOM ceTn "VIHTepHeT", KaK Ha
tepputopun BITU (prman) BonrI'TY, Tak u BHe ero.

8. METOJJUYECTKHUE YKA3ZAHMUSA 1JISA OBYYAIOIIUXCHA IO OCBOEHUIO JUCHUITIJIMHBI (MOAY JISA)

OCHOBHBIMH BUJAMHU 3aHATUH IO JUCLMIUIMHE SBIISIOTCS AYAUTOPHBIC 3aHATHA: JICKIIUH, IPAKTUYCCKUEC 3aHATUA U J'Ia60paTOpHI>I€
3aHATHA, a TAKXKE CaMOCTOATCIIbHasA pa60Ta CTyACHTA.

Jlexiun

KoncrnektupoBanue JieKuii peKOMEH IyeTCsl BECTH B CIIEIMAIbHO OTBECHHOM AJISl 3TOTO TETPaa, KaXk/Iblil IUCT KOTOPOH JOJKEH
UMETh oSt (4-5 M) JJIs JOTIOJIHUTENIbHBIX 3aIuCei.

B koHcrekTe peKkoMeHAyeTC s 3alMUChIBaTh TEMY M IUIaH JEKIUH, pEKOMEHIYEMYIO JTIUTepaTypy K TeMe. 3alucH pa3aeioB JIEKIIUN
JIOJKHBI UMETh 3ar0JIOBKHU, TIOJ3ar0JIOBKH, KpacHbIe CTPOKU. Ha3BaHHBIE B JIGKIIMM CCHUIKU Ha MIEPBOMCTOYHUKH HAJZI0 TOMETUTh HA
MOJISIX, YTOOBI P CaMOCTOSITENIFHON paboTe HAWTH U HCIIOIB30BATh HX.

B xoHcnekTe J0CI0BHO pEKOMEHAYETCS 3allUChIBATh TOJIBKO ONPEIENEHUS OHATUI, KaTEropuil U T.11. FIHOEe U3/10KEHHOE JIEKTOPOM
JIOJDKHO OBITh 3aITMCAHO CBOMMU CJIOBaMU. PeKOMEHIyeTCst BhIpaOOTaTh M UCTIOIB30BaTh JOMYCTUMbBIE COKPAIICHUS Hanboee
pacnpoCTpaHEHHBIX TEPMUHOB M TIOHSATHH.

B KOHCHIEKT peKOMEHIYeTCs 3aHOCHUTh BCE, UTO MpEenoaBaTelb MULIET Ha JOCKE, a TAKIKE PEKOMEHAyeMble (POPMYJIbI, CXEMBI,
TaOJIMLBI, JUArpaMMBbl U T.J1.

PexomeHayeTcst H3yduTh U OTPabOTaTh MPOCITYIIAHHBIE JIEKITUH 03 IPOMEIICHHS — 3TO 3HAYUTEIFHO COKOHOMHUT BpeMs U
CHOCOOCTBYET JydIlIeMy YCBOSHHIO MaTepHaa.

JlabopatopHbie paboOThI

JlabopaTopHBIe 3aHATHS IPeAHA3HAYCHBI T 3aKPEIUICHUS 3HAHHH, TOTYYCHHBIX 00YJarOIMMUCS IIPH OCBOCHHU TEOPETHIECKOTO
Marepuana. B xone nposeneHus 1abopaTopHO padOThl HCTIONB3YIOTCSI METOANYECKUE YKa3aHUs 110 AUCLUILINHE.

IIpakTuyeckue 3aHATUSA

[MpakTrdeckue 3aHSATHS TOCTPOCHEI CIICTYIOIINM 00pa3oM: TSI KaXKAOTo paszera (TeMbl) pacCMaTpUBAIOTCS IPUMEPHI PEIICHHS
3a]1a4 U BBIIOJIHEHUS 3aJaHUi, a 3aTeM IIPEOCTABIISIIOTCS. KOMIUIEKTHI 3aja4 U 3aJaHui 1Sl CaMOCTOATENbHOr 0 pemenys. B cirydae
HETIPaBUIILHOTO PEIIeHHs 00yJaroeMycs IpearaeTcsi IOBTOPUTh COOTBETCTBYIOIIUH pa3ed TEOPETUIECKON YacTH, OCTe Yero
BEPHYTHCS K PELICHUIO KOMIUJIEKTa 33134 U 3aJaHuil.

BeimonHeHne 1 3aImuTa MpakTHYecKoi paboThl MpeAnonaraeT MHTEPaKTUBHEIN 00MeH nH(popManue ¢ npenoaasareneM. J{s
YCHEIIHOTO BBITOJIHEHUS MPAKTHIECKUX pabOT peKOMEHAyeTC s 3apaHee 03HAKOMUTHCS C IIETBI0 U COACPIKaHNEeM MPaKTHIeCKOH
paboThl, HIOBTOPUTH TEOPETUUECKUN MaTepuall, MMETh KOHCIIEKT JIEKLIMOHHOT'O 3aHSTHS TI0 COOTBETCTBYIOIEH TeMe.




CamocrosTenbHas paboTa

Ocoboe MecTo cpear BHAOB CaMOCTOSITETFHOM PabOThI 3aHUMAET paboTa ¢ IUTepaTypo, SMeKTPOHHO-OHOINOTEYHBIMU peCypcaMu
¥ HHQOPMaLMOHHO-CIIPAaBOYHBIMH CHCTEMaMH, SIBIISFOLINECS OCHOBHBIMH METO/IaMU CaMOCTOSITEIBHOTO OBJIA/ICHUS 3HAHHSAMH.

CaMOKOHTPOIIb

CaMOKOHTPOIIb 3HAHUI, MOJyYEHHBIX yJaIlIUMHCS NIPU U3YUEHUH Pa3eNnoB (OCBOEHHE TEOPETHUECKOTO MaTepHaa, BbINOIHEHHE
MPaKTHIECKUX 3aJJaHNI1) pEeKOMEH/YETCS OCYIIECTBIIATE C TOMOIIBIO OIEHOYHBIX cpencTB «KoHTposHEIe Bopock» 1 « TecToBbIe
BOIIPOCKD», IPE/ICTaBICHHBIX B DOHIE OIEHOYHBIX cpeAcTB. JJaHHbIE pecypChl HO3BOISIOT 00YJAOMIEMYCs CAMOCTOSITEIIEHO
OLICHUTH CTEIIEHb YCBOCHUS MaTepualla.

MeTOI[I/I‘ICCKI/Ie PEKOMECHIAU 110 06yqumo JIMI C OTPAHUYCHHBIMH BO3MOKHOCTAMU 3I0POBbS 1 THBAJINIOB

B COOTBETCTBHH ¢ METOIMYESCKUMH peKoMeHaarusiMu Munoopraayku PO (yrB. 8 anpens 2014 r. N AK-44/058H) B Kypce
TPeAIoIaraeTcsl HCIONb30BaTh COIMATbHO-aKTUBHEIE M Pe()IIeKCHBHBIE METOIBI O0YUCHUS, TEXHOJIOTUH COLMOKYIETYPHOH
peabHIMTAIUH C [IEJIBI0 OKa3aHUS TOMOIIN B YCTAHOBJICHUH ITOJTHOIIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHHH C IPYTUMHU CTYAECHTaMH,
CO3/1aHMH KOM(OPTHOIO IICUXOJIOTMYECKOT0 KJInMara B cTyaeHueckoil rpynmne. [logbop u pa3paboTka yueGHBIX MaTepHuaIoB
HPOU3BOATCS, TI0 MEPE HEOOXOIMMOCTH, C YUETOM MPEIOCTaBICHHS MaTepraia B Pa3JINUHbIX (opMax: ayUalIbHOH, BU3YaJIbHOH,
C MCTIOJIb30BaHUEM CIEINAIBHBIX TEXHHYECKHUX CPENICTB M MH(DOPMAIIMOHHBIX CHCTEM.

OcBoenne qucuuruuHb! JuiamMu ¢ OB3 ocyIecTBIsIeTcs ¢ UCTIONB30BaHUEM CPEICTB 00YUEHHUS OOIIETO U CIeHUATFHOTO
Ha3Ha4yeHUs (IEPCOHAIBHOTO U KOJUICKTHBHOT'O UCIOJIB30BaHus). MaTepHanbHO-TeXHHYECKOEe 00ecIeeHHe IIPelycMaTpUBaeT
TpHUCTIOCOOJICHHE ayIuTOpHii K Hyxkxam juil ¢ OB3.

®dopma MPOBEACHHS aTTECTALNH TSI CTyACHTOB-HHBAINAOB YCTAHABINBACTCS C YIETOM HHANBHIYAIBHBIX ICUXO(PU3MIECKUX
ocobennocteit. [{nsa crynentos ¢ OB3 npexycMaTpuBaeTcst JOCTyHas GopMa IpeAOCTaBICHUS 3alaHHHi OLIEHOYHBIX CPEACTB, a
HUMEHHO:

. B TI€YATHOM WM AIIEKTPOHHON (hopMe (UL JINI C HapYIICHUSIMH OIIOPHO-JBUTATEIIFHOTO aIliapara);

. B TI€YaTHOH (hOopMe WU 3IEKTPOHHOH (hopMe ¢ yBeIMUIEHHBIM HIPU(PTOM M KOHTPACTHOCTBIO (IJIS JIMI[ C HApYyHICHUAMHI
CcllyXa, peUH, 3peHHs);

. METOJIOM YTEHHS aCCHCTEHTOM 3aJaHus BCIyX (AJIS JIAI[ C HApYIICHUSMHE 3PCHUS).

CTryneHTaM ¢ HHBAIUIHOCTHIO YBEIIMYUBACTCS BPEMSI Ha TIOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMIPOCHI. JIJIsl TAKMX CTYAEHTOB
IpeayCMaTPUBACTCS OCTYIHAS (hopMa MPEAOCTaBICHUS OTBETOB Ha 3a/1aHHs, 2 IMEHHO:

. MUCHbMEHHO Ha Oymare Wix HaOOpOM OTBETOB Ha KOMIIBIOTEpE (IS JIMI[ ¢ HAPYIICHUSIMH CJIyXa, pedn);

. BBIOOPOM OTBETa W3 BO3MOXKHBIX BaPHAHTOB C HCIOJH30BaHUEM YCIIYT ACCHCTEHTA (VIS JIUI ¢ HAPYIICHHSIMHA OTIOPHO-
JIBUTATEIILHOTO amnmapara);

YCTHO (IS JIMI] ¢ HAPYIICHUSIMH 3PEHHS, OMTIOPHO-IBUTATEILHOTO arnapaTa).




