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Cam. pabota 44 144 |44 (44
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Hroro 144 1144 | 144 | 144
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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 Cumnae 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

IIpotokonm oT 2020r. Ne
3aB. xaenpoit Cumnaes 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
3aB. 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

u

ki1 (pazzmen) OOIT: b1.B

2.1

TpeGoBaHusi Kk NpeIBapUTEIbLHON OATOTOBKE 00y4al0ILErocs:

2.1.1

TexHoMOTHUECCKHE IIPOIECCHI ABTOMATU3UPOBAHHBIX ITPOU3BOJICTB

2.12

QHCKTpOMCXH.HI/I‘{eCKI/IC CHCTCMbI

2.13

Mertponorus, CTaHAapTH3ALUS U cepTHOUKAIASL

2.14

HpOMLIHIJ'ICHHaH 9KOJIorus

2.1.5

DKOJIOrus

2.1.6

OCHOBBI TEXHUYECKIX HU3MEPEHUI

2.1.7

TexHomorus KOHCTPYKIMOHHBIX MaTCpUaIOB

2.2

JucuunanHabl 1 NPAKTHKA, AJIs1 KOTOPHIX 0CBOEHHE TaHHOMH AUCHHUIUIMHBI (MOLYJIS]) HEOOX0TUMO KaK
npeaiIecTByIOIIEe:

221

IoaroroBka K mporeaype 3aliThl ¥ IPOLeIypa 3alIUThl BEITYCKHOH KBATU(HUKAIOHHONW paboTHI

222

[TponsBoacTBEeHHAs MTPAKTHKA (TIPAKTHKA IO MOITYYEHUIO NPO(ECCHOHAIBHBIX YMEHUH U OIBITA PO ECCHOHATBHON
JESITENBHOCTH)

223

TexHomornueckue IpoHeCcChbl aBTOMAaTU3UPOBAHHBIX ITPOU3BOACTB

224

SHCKTpOMeXB.HI/I‘{eCKI/Ie CHUCTEMBI

225

ABTOMAaTU3UPOBAHHBIH AIIEKTPOIPHBOJ

226

I'uaponHeBMONPUBOI ¥ THAPONHEBMOABTOMATUKA

227

Texunaeckne Cp€ACTBa aBTOMaTHU3allun

228

WuTerpupoBaHHble CUCTEMBI IPOSKTUPOBAHUS U YIIPABICHUS

229

Hpe]l]]I/IHJ'IOMHaﬂ IMpaKTUKa

2.2.10

qu)pOBLIe CHUCTEMbI aBTOMATU3alluN U YIIPABJICHUA

3. KOMIIETEHIINHU OBYYAIOIIETOCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS TUCIIUIT/INHBI

(MOJYJIS)

ITK-3: roToBHOCTHI0 MPUMEHATH CIOCOOBI PAIIMOHATHLHOT0 HCIOIb30BAHUS CHIPHEBBIX, YHEPreTHYECKAX U IPYTUX BHIOB
pecypcoB, coBpeMeHHbIE METOIBI Pa3padoTKH MAJIOOTXOTHBIX, YJHEPTOCHeperalouuX H IKOJIOTHYeCKH YHCTHIX TeXHOJIOTHA,

cpeacTea

ABTOMATHU3allMM TEXHOJOTHYIE€CKUX MPOLECCOB U MPOU3BOICTB

3HaTh:

YMmeTb:

Baagern:

IIK-20: ¢

MOCOOHOCTHIO NMPOBOJUTH IKCIEPUMEHTHI 10 3aIaHHLIM METOAUKAM € 06p360TROﬁ " AaHAJIU30M HX pPe3yJ/IbTaToB,

COCTaBJISATH OMHCAHUS BHINOJTHEHHBIX UCCJIEOBAHUIA H MOATOTABINBATH JaHHBIE [JIs Pa3pad0TKN HAYYHBIX 0030pOB 1
myO0JIuKA Uit

3HaTh:

YMmerThb:

Baagern:

B pe3yan

TAaTC OCBOCHUA TUCIHUIIJIMHBI Oﬁy‘laIOH.lI/IﬁCﬂ JOJIKCH

31

3HaTh:

3.1.1

- Crioco0BpI aHanMM3a KadecTBa MPOAYKIUH NPHUHIMUIIEL K METOBI PAllHOHATIBHON OpraHU3aluy IPOU3BOICTBEHHBIX U
YIPaBICHYECKUX IIPOLECCOB HA NPEAIPUATHH;

3.12

- TEOpI/I}O TUTAHAPOBAHUS DKCIIEPUMEHTA, METOAUKH U METOAbI IIPOBEACHHUS SKCIEPUMCHTA, METOAOJIOTUIO U METOAbI
06pa6OTI(I/I OKCIICPUMCHTAJIbHBIX JaHHBIX;

3.2

YMmerhb:

3.2.1

- BoiOupars parroHanbHbIE TEXHOIOTHYECKHE MPOLIECCH TPOU3BOJICTBA NPOAYKIMH OTPACH, 3P(HEeKTHBHOE
000pynOBaHHE;

322

- [InanupoBaTh MOJEIBHBII SKCIEPUMEHT U €TI0 3Talbl 00padaThIBaTh €ro PE3yJIbTaThl HA IEPCOHAILHOM KOMITBIOTEPE,
paboTaTh ¢ MakeTaMy MPOrpaMM, IpeJHa3HaYCHHBIMHE IS MaTeMaTHIeCKOi 00paboTKN SKCIIEPUMEHTATIBHBIX JAHHBIX,
00pabaThIBAaTh PE3yABTATHI SKCIICPIMEHTA Ha IIEPCOHATFHOM KOMITBIOTEPE;

3.3

Buaangers:




33.1

- HaBbIkaMu ycTpaHEHHSI BO3HMKAIOIINX HEHCIPABHOCTEH MPH HKCILIyaTallil 000PYIOBAHUS CHCTEM aBTOMATH3aNH U
YIIPaBJICHUS;

332

- HaBbikamu TIJIaHUPOBAHUS SKCIICPUMEHTA, HABBIKAMU IMMPOBEACHUS SKCIEPUMCEHTA, HaBbIKaMU O6pa6OTKI/I " aHaJIM3a
PE3YIIBTATOB SKCIICPHUMCHTA,

4. CTPYKTYPA U COJEPKAHUE JUCHUILIMHBI (MOLYJIST)

Kon
3aHATHSA

HanmeHoBaHHe pa31esI0B U TeM /BU]T
3aHATHS/

Cemectp /
Kypc

Yacos

Komneren-
UK

Jluteparypa

Hutpe
PAaKT.

IIpumeyanne

Pa3nea 1. OcHOBHBIE MOHATHSA U
omnpejeeHUs TEXHHYECKHX N3MepeHHii.

1.1

OCHOBHBIC ITOHATHUS U OIPEACIICHHS
TEXHUYECKUX N3MEPEHHUH.
Knaccudurkanms BUI0B H3MEpeHNIH,
KJIaCCH(UKAIAI METOIOB U3MEPECHUIA.
Knaccudukanus cpeacTs uamepeHuid,
KIaccu(UKaAINS N3MEPUTEIBHBIX
IpuOOpPOB, KIIacCUPHUKAIIHS
HM3MEPHUTENBHBIX IPeoOpa3oBaTeIeH.
V3amepuTenbHbIC YCTaHOBKH,
nH(OPMAINOHHO-U3MEPHUTEIBHBIE
cucteMsl. /JIex/

IIK-3 IIK-
20

J1.1J12.1
2.2
31 52 33 54

Paznes 2. MeTposoruueckue
XaPaKTEPUCTHKH CHCTeM M3MepeHHsl.

2.1

MerTpoaoruyeckue XapakTepuCTHKH
cuctem n3mepenusi. CTaTuueckuit u
JTUHAMUYECKUAN pPEXXUMBI PabOTHI
HU3MEPUTENIBHOTO YCTPOUCTBA.
CraTtuyeckas U IMHaMHU4ecKas
XapaKTePUCTUKH U3MEPUTEIILHOTO
ycTpoiictBa. OyHKIMS TpeoOpa3oBaHMU.
Jnana3oH mokazaHuil ¥ 1uanazoH
n3MepeHuit npubopa. HEPIIMOHHOCTD
M3MEPHUTENLHOTO yCTpoicTBa. /JIex/

IK-3 TIK-
20

J1.1J12.2
31 52 53 54

2.2

OT1paboTKa METOAUKH IIOBEPKH CPE/ICTB
aBroMatu3aruu. /I1p/

IIK-3 IIK-
20

JI1.1J12.2J13.
1J13.2
31 52 53 54

23

Pemenue 3amaq mo onpeaeneHuIo
MOTPEUTHOCTH U3MEPUTEIBHBIX CPE/ICTB
aBTomartuzanuu. /IIp/

I1K-3 TIK-
20

JI1.1J12.2J13.
1J13.2
01323354

Pazpnen 3. I'ocynapcTBenHas cucremMa
npuoopoB. DjIeKTpUUIeCcKa,
NMHeBMATHYeCKasl H THAPABINYECKAs
BerBu I'CII.

3.1

TocymapcTBeHHas cHcTeMa IPHOOPOB.
DnekTpuyeckasi, THEBMaTHYCCKAs 1
rugpasnygeckas setsu I'CI1. /Jlex/

IK-3 TIK-
20

J1.1J12.2
31 52 33 54

Paznen 4. Metoabl M cpeacTsa
H3MepeHNs IaBJIeHNs.

4.1

Mertobl 1 cpecTBa U3MEPEHUS
naBieHust. AGCOJIOTHOE,
OGapoMeTpudueckoe, H30BITOUHOE,
BaKyyMMETpHUECKOe AaBleHus. EquHuIpt
nsmepenus gasnenns. Knaccudukanms
CpC€ACTB U3MCPCHUSA NaBJICHUS.
KupnxocTHble, Tpy30MOPIIHEBBIE,
JnedpopMalMOHHbBIE MAHOMETPBI.
WHayKTHBHBIC, EMKOCTHBIE,
TCH30PE3UCTOPHBIC ,
TBE303JICKTPUICCKHUC, ITHEBMATHICCKUEC
npeoOpa3oBaTely JaBICHUSL.

/JTex/

IK-3 TIK-
20

J1.1J12.2
31 52 33 54

4.2

N3yueHne KOHCTPYKLIUH U IIOBEPKA
CPEACTB U3MEPEHUS AABICHUS THUIIA
MCII1, OBM-160. /J1ab/

TIK-3 IIK-
20

JI1.1J12.1
J12.2J13.1
JI3.2
09233 54




43 M3ydeHne AMcTaHIMOHHOMN 2 NK-3 [IK- | JI1.1J12.2J13.
ITHEBMATUYECKON CUCTEMBI ITepeaun 20 1J13.2
nokazanuil (MCII1 u TIB-10). /J1a6/ 222354

4.4 M3ydeHne KOHCTPYKLIMHU U TTOBEPKa 2 TIK-3 TIK- JI.1J12.1
TEH30PE3UCTOPHBIX IpeodpazoBareneit 20 J12.2
napienus. /J1ab/ 023354
Paznen 5. IIpudopsi
npeodpa3oBareiu 1A U3MepPeHUst
TeMnepaTypbl

5.1 ITpubops! 1 npeobpa3oBaTenu s 4 IK-3 TIK- J1.1J12.2
HU3MEpEHUs TeMIIepaTyphl. 20 2133 54
TemnepatypHbie mkasibl. KoHTakTHBIN 1
0ECKOHTAKTHBIN CIIOCOOBI H3MEPEHHS
Temiepatypbl. JKuAKOCTHBIC U
nedopManoOHHEIE TEPMOMETPEI
pacmupenus. MaHoMeTpuieckre
TepMOMETPEL. TepMO3IEKTPUUECKHE
peoOpa3oBaTeNu, MOTCHIMOMETPHI H
MUJLTHBOJIETMETPBI.

TepmomnpeoOpa3oBaTeny COMPOTHBICHHUS,
JIOrOMETPHI M YPAaBHOBEIICHHBIC
MocTh!I /JIex/

5.2 M3ydeHne KOHCTPYKIIMHU U TTOBEpKa 4 ITK-3 TIK- JI.1J12.1
BTOPHUYHBIX TprbopoB st TOII: 20 122
MOTEHIIMOMETPA U 92933 54
MUJLTHBONBTMETpa /J1ab/

53 M3ydeHne KOHCTPYKIIMHU U ITOBEpKa 2 ITK-3 TIK- JI.1JI12.1
BTOpHUYHBIX prbopoB st TC: Mocta n 20 2.2
norometpa. /J1a6/ 0233 524

54 OTtpaboTka METOAUKHU pabOTHI € 4 TIK-3 TIK- JI.1J12.1
rpaydnpOBOYHBIMH TAOJIHUIIAMHU TIPUOOPOB 20 J12.2
TUTS M3MepeHus TemrepaTypsl. /I1p/ 022324

5.5 OTpaboTKa METOTUKY BBEIICHHS 2 TIK-3 TIK- JI1.1J12.2
MONPaBKH Ha TEMIIEPATYPHYIO 20 2132393 54
MOTPEIIHOCTh B TIOKA3aHUS
H3MEPHUTENBHBIX TPHOOpOB. /TIp/

Paznen 6. MeTtoasl u cpeacTsa
H3MepeHusl YPOBHS KHIKOCTEH U
CBINYYHX MATePHAJIOB.

6.1 Mertobl 1 CpecTBa U3MEPEHUS YPOBHS 4 TIK-3 TIK- JI.1J12.2
JKUJIKOCTEH U CBHIITyYHUX MaTepHaJIOB. 20 022324
VkazarenbHbIe CTEKIA,

THIPOCTATHYCCKHUE, TIOIIABKOBBIE,
OyHKOBEIE, JIIEKTPHUCCKHE,
PaIMOaKTUBHBIE, aKYCTHUECKUE U
paAnonoKaMOHHBIE ypOBHEMEpHI. /JIek/

6.2 N3yueHne KOHCTPYKLUH U TIOBEpKa 2 TIK-3 TIK- | JI1.1J12.2J13.
OyIKOBOTO Y THAPOCTATHUECKOTO 20 1J13.2
ypoBHeMepoB. /J1ab/ 222354
Pazpnen 7. Meroabl U cpeacrsa
H3MEPEHHs Pacxoia H KOJIHYECTBA
JKATKHX, TA3000Pa3HBIX H CHITYYNX
BelIeCTB.

7.1 Mertonsl 1 cpeacTBa U3MEPEHUS pacxoaa 4 TIK-3 TIK- JI.1J12.1
U KOJIMYECTBA KHUJIKUX, Fa3000pa3HbIX U 20 2.2
chimyuux BenlecTB. CUETUMKH KUAKOCTEH D1 D2 353 54
1 Ta30B; pacX0J0MEpPhI OCTOSTHHOTO
repernajaa AaBJIeHHUs; pacX0I0MephI
MEPEMEHHOT0 TIeperaia JaBICHuUs,

OECKOHTAKTHBIC PACXOJOMEPHI; BECHI U
BecoBbIe 703aTOpbl. /JIek/
7.2 KOHTpOJIbHAs1 paboTa /Cp/ 20 TK-3 TIK- | JI1.1J12.2J13.
20 1

0233 54




7.3 N3yueHne KOHCTPYKLIUU U IIOBEPKA 6 2 MK-3 TIK- | JIL.1J12.2J13. 0

pacxogomepoB. /JIa6/ 20 1J13.2
31 32 353 54
7.4 OTtpaboTKa METOIMKHU pacueTa 6 2 IIK-3 TIK- | JI1.1J12.2J13. 2
cyXaroumx ycrpoicts. /IIp/ 20 1J13.2
023354
7.5 Pacuer cyxaroriero ycrpoicrsa - 6 2 TIK-3 TIK- JI.1J12.2 2
nradparMsl JUIS U3MEPEHHs pacxoa 20 022324

sxkunkocta. /TIp/

Paznea 8. [Ipudops! 1J1s1 onpeneneHust
cocTaBa U GU3MKO-XUMHYECKHX
CBOIICTB BelleCTB.

8.1 [TpnbGops! 11 onpeeneHus cocTaBa i 6 4 TIK-3 IIK- J1.1J12.2 0
(PM3UKO-XIMUYECKHUX CBONCTB BEIIECTB. 20 023354
Xumuueckue,

TEPMOKOHIYKTOMETPUYECKHUE,
MAarHuTHbIE, ONITHKO-aKyCTHYECKUE
ra30aHaIM3aToOpPbl; XpoMatorpadsr;
IUI0THOMEPbI; pH-MeTpH;
KOHIICHTPAaTOMEPBI; BUCKO3UMETPHI;
Baromepsl. /JIex/

8.2 Pacuer cyxarolero ycrpoiicrsa - 6 2 IK-3 TIK- J1.1J12.1 2
nquadparMsel [J1s1 K3MEPEHUS Pacxo/ia 20 JI2.2J13.1
napa. /TIp/ JI3.3
01323354
8.3 KonTtponsnas padora /Cp/ 6 24 IK-3 TIK- JI.1J12.1 0
20 JI2.2J13.2
J3.3
8.4 IIpomexxyTounas arrectarys /IKk3aMeH/ 6 36 TIK-3 TIK- JI.1J12.1 0
20 J12.2J13.1
JI3.2J13.3
31 32 33 54

5. ®OHJ]I OUEHOYHBIX CPEJICTB

5.1. KoHTpoJibHBIE BONIPOCHI U 3a1aHUS

Bonpocs! k 3k3aMeny:
1. W3mepenue TexHOIOrMUECKUX NapaMeTpoB. HazHaueHne U cTpyKTypa rocyJapCTBEHHOW CHCTEMBbI MPOMBIIIIEHHBIX
HIpHOOPOB M CPEACTB aBTOMATH3ALUH.

2. KoHCTpyKIMs MepBUYHBIX M3MEPUTENBHBIX peodpazoBaTeleld M JaTYMKOB. BHUIpI naTdamkos.

3. W3mepenue naBnenus. Bunsl napnenuil. Bugs! u koHCTpyKIs nedopMallOHHBIX IpeoOpa3oBaTeneil JaBIeHUS.

4. ITpoMellIIeHHBIE MUKPOIIPOLIECCOPHBIE IPE0Opa3oBaTeny JaBIeHUs. BUIbl CEHCOPOB AaTUMKOB JaBICHUS.

5. W3mepenue nanenus. Bunabl napneHuid. Buubel 1 KOHCTPYKIMS SKUAKOCTHBIX MAaHOMETPOB.

6. W3mepeHue temneparypbl KOHTaKTHBIM MeTOJ0M. KOHCTpyKIMSI 1 OCHOBHBIE CBOWCTBA TEPMOMETPOB PaCIIUPEHMUS,
JUIATOMETPUYECKUX U OUMETAUINYeCKUX TePMOMETPOB M MAaHOMETPHUYECKUX TEPMOMETPOB.

7. KoHCTpyKIIMs U OCHOBHBIE CBOMCTBA MaHOMETPUYECKHX TEPMOMETPOB.

8. KoHCTpyKIHs TEPMO3JIEKTPHUSCKHUX ITpeodpa3oBaTeneii u TepMomnpeodpasoBareneil conporusieHns. OCHOBHBIE HX
HCX.

9. [TpyHIMIBI U3MEPEHUS TEMIIEPaTypbl OECKOHTAKTHBIM MeTOAOM. KOHCTPYKIMS ¥ IPHHLMI ACHCTBUS SIPKOCTHBIX
IUPOMETPOB

10. KoHcTpyk1Ms ¥ DpUHIMI AEHCTBUS NHPOMETPOB CIEKTPAIBLHOIO OTHOIIEHUS U IOJHOIO U3Iy4eHUs

1. Bunel pacxona. KoHCTpykuns ¥ MpUHLIMI AEMCTBUS PACXOJIOMEPOB IEPEMEHHOIO U MOCTOSHHOTO Mepenaaa AaBlIeHUs
12. KoHcTpyknus U mpuHIMI AEHCTBUS CYETUYHKOB C OBAIBHBIMU IIECTEPHIMH, POTALIMOHHBIX U CKOPOCTHBIX CUETYHUKOB
13. ITpuHIMNBI U3MEPEHUs pacxoja Ha OCHOBE TEIUIOBBIX sBJIEHUI. KOHCTpyKuus U NpuHLUN NEHCTBUS
KaJOPUMETPUUECKUX PACXOAOMEPOB.

14. KoncTpykuus U mpuHIMI AEHCTBUSI TEPMOKOHBEKTHBHBIX PacXOJ0MEPOB U TEPMOAHEMOMETPOB.

15. KoHcTpyKiMsa ¥ NpuHIMI ASHCTBUS 3JEKTPOMArHUTHBIX M BUXPEBBIX PACXOAOMEPOB.

16. KoHcTpyKlMs ¥ IpUHIMI ASUCTBUS YIbTPA3BYKOBBIX U KOPHOJIMCOBBIX PacX0J0MEPOB.

17. OO6mas knaccuuKausi CpeacTB u3MepeHus: ypoBHsI. KOHCTpYKUUS U MPUHLUI JEHCTBUSI MUKPOBOJIHOBBIX U
MOIUIaBKOBBIX(MarHUTOCTPUKI[IOHHBIX) YPOBHEMEPOB.

18. KoHcTpykuus ¥ NpuHIMI AEHCTBUS TUAPOCTATUYECKUX, KOHIYKTOMETPUUECKUX U EMKOCTHBIX YPOBHEMEDOB.

19. KoHcTpykuMs ¥ IpUHLIMI AEHCTBUSA YIbTPA3BYKOBBIX, PaAHOM30TOIHBIX U AKYCTUYECKUX YPOBHEMEDPOB

20. KoHcTpykuus U mpuHIMI AEHCTBUS CUTHAIM3aTOPOB YPOBHS U JIOTOBBIX YPOBHEMEPOB.

21. Krnaccudukanms razoanannzatopoB. KOHCTpYKIINS ¥ TIPHHITUIT TEHCTBHS XUMHYICCKUX WM 00BEMHO-MaHOMETPHIECKUX
aHaJIU3aTOPOB

22. KoHcTpykums, mpuHIUI ASUCTBUA U pabOThl XpoMaTorpaduuecKuX U TEPMOXUMHUECKUX Ta30aHAIN3aTOPOB




23. KoncTpyknus, IpHHIHI JeHCTBUSA U PaOOTHl (POTOKOJOPUTMUYECKHX U JJIEKTPOXUMHUYECKHUX T'a30aHAIN3aTOPOB.

24. KoHcTpykuus, MpUHIMI ASHCTBUSA M PabOThl TEPMOKOHIYKTHBHBIX W MarHUTHBIX Ia30aHaIM3aTOPOB.
25. Hasnagenne u npuHIMI paboTE HOPMHPYIOUHMX IpeobdpaszoBaTenelt it Tepmomnap, aatdukoB DJIC u
TepMoIpeoOpa3oBaTenieil COMPOTHBICHHS

26. Haznauenue u npuHUIUN pabOThl AJIEKTPOMHEBMATUYECKOTO M THEBMORJIEKTPHUUECKOTO peoOpa3oBaTesl.

5.2. Tembl nCbMEHHBIX PadoOT

[IpenycMoTpeHa KOHTpOIbHAs paboTa Ha OJHY U3 TEM:
TeMBI KOHTPOJIEHBIX padoT:

VYbTpa3ByKOBbIE PACXOAOMEPHI

OneKTpOMarHuTHHIE PacX0JOMEPHI

Kopronucosble pacxo1oMepsl

TemnnoBele pacxo1oMepbl

Onrtuueckue pacxoaoMepsl

BuxpeBsle pacxonoMepsl

VbTpa3ByKOBbIE YPOBHEMEPHI

Panapusle ypoBHEMEDEI

Pednexc pagapHble ypoBHEMEPEI
MaruuToCTpUKIIIOHHBIE YPOBHEMEDHI

EMKocTHBIE ypOBHEMEDPHI

JlazepHble 1 ONTHYECKUE YPOBHEMEPHI
PanuounsoronHble ypoBHEMEPEI

Jatuuku napneHus. PasHOBUAHOCTH UX YUYBCTBUTEIbHBIX 3JIEMEHTOB.
JloToBBIE YpOBHEMEDBI

Curnanusatops! ypoBHs. X BUJIBL
TepmonpeobpazoBatenu conpoTuBieHUs. TepMOUIEKTPOIIPe0Opa3oBaTEIH.
ITupomeTpst

TepMOXHMUYECKHE Ta30aHANIN3aTOPHI
ONeKTpOXUMHUUYECKHE Ta30aHaIN3aTOPbI

5.3. ®oH OLIEHOYHBIX CPEACTB

Pabouas nporpamma auciuminasl (PI1/]) obecrieuena GpoHIOM OIIEHOYHBIX CPEACTB IS IPOBEACHHS TEKYIIEro KOHTPOIIS U
MPOMEXYTOYHOH aTrecTannu. POH/| BKIIOYAET MPUMEPHBIE BAPUAHTHI 3aJJaHHM, TECThI, BOIPOCHI K TPOMEKYTOYHON aTTECTAIMH.
@DoHJ1 OLIEHOUHBIX cpeacTB sBisiercs [punoxenuem k nanHou PI1/]

5.4. Hepeqem, BU0B OLICHOYHLIX CPEACTB

THUIIOBEIC 331aHUS U IPOBEACHHUS JIAOOPATOPHBIX/IIPAKTHUECKHUX PaboT,
KOHTPOJIbHBIE BOIIPOCH! AJIsl OTYETa JIAOOPATOPHBIX padoT,

KOMIIJICKTBI TECTOBBIX 3aJIaHUM,

BOITPOCHI K AK3aMEHY.

6. YHEBHO-METOJNYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIIMHBI (MOY JIA)

6.1. Pexomenayemast 1ureparypa

6.1.1. OcHoBHas JInTEpaTypa

ABTOpBI, COCTaBUTENH 3arnaBue WznarensctBo, rox | Komuu-so
JI1.1 |Kop3un, B. B., TexHn4eckue u3MEpeHus U IpUOOpPHI [ INEKTPOHHBIN pecypc]: Bonrorpan: 1. U3,
Bypres, A. T yaeOHOe Tocobwue - http://lib.volpi.ru Bour'TY, 2017
6.1.2. JlonoiHUTeNbHASA JIMTEpaTypa
ABTOpBI, COCTaBUTEIHN 3ariaBue HzparensctBo, rog | Komua-so
JI2.1 | Mynmkun, U. ©. Teopernueckas merpornorus. Y. 1. O6mas Teopust H3MEpeHHI: Cankr-IlerepOypr: 21
y4eOHHK IMutep, 2010
JI2.2 |Jlecnoii, b. B. TexHUUeCKHe H3MEPEHHs U MPUOOPHI [ DNEeKTPOHHBIH pecypc] : Bounrorpan: 91 U3J.
yde6HOe nocobue - http://library.vstu.ru Bonr['TY, 2011
6.1.3. MeTtonnueckue pa3padoTKku
ABTOPBI, COCTaBUTENH 3arnaBue WznarensctBo, ron | Komuu-Bo
JI3.1 |CaBum, A. B. TexHnveckue u3MepeHus U puOopsL. Beim. 5 [D1eKTpOHHBIH Bonrorpan: 1. U3,
pecypc] : MeToAnYecKue yKa3aHus K 1a00paTOpHBIM paboTaM - BonrI'TY, 2014
http://library.volpi.ru
JI3.2 | Cunaes, OCHOBBI TEXHUYECKHX U3MEpEeHUH [ DNeKTpOHHBIN pecypc] : Bomxckuit, 2016 311 U3,
A.A.,Cunaesa, E.1O. MeToandeckue ykazanus - http:/library.volpi.ru
JI3.3 |Cwuiaes, A.A., OCHOBBI TEXHUYECKMX U3MEPEHHIA. BBITIOTHEHHE ceMecTpOBOH Bomxkckuii, 2016 9J1. U3,
Cunaesa, E.1O. (KOHTpPOJILHOM) pabOThI [ DIIEKTPOHHBIA pecypc] : METOAMYCCKHE

ykazaHus - http://library.volpi.ru

6.2. [lepeuens pecypcoB HHPOPMALUOHHO-TEI€KOMMYHHKAUMOHHOM ceTH "UHTepHeT"




O1 | DnexTpoHHO-OuOMMOTEUHas cucteMa "JlaHp"

32 | Caiir oubauorexu BIIU (punman)Bonr[ TY

93 | DnexTpoHHas-6nbmHoTeunas cucrema BonrI TY

34 | DnexTpoHHO-OMONMHOTEYHAs cucTeMa "FOpait"

6.3.1 Ilepevyens nporpaMMHOIo odecreyeHust

7.3.1.1 | IIporpamMHOe obecriedeHne IS IPOBEICHNS Ta00PAaTOPHBIX U MPaKTHYECKUX padoT:

7.3.1.2 | Microsoft Windows 7 ITomnucka Microsoft Imagine Premium

7.3.1.3 | ID df8605e9-c758-42d6-a856-ae0ba9714ccd

7.3.1.4 | Cyonunensuonnsiii gorosop Ne Tr000150654 ot 07.07.2017r. (moanucka ua 2017-2018rr)

7.3.1.5 | Cyonmunensuonnsiii goroop Ne KMC-193-2016 ot 25.04.2016r. (moanucka na 2016-2017rr)

7.3.1.6 | Cybmunensuonnstii qorosop Ne KMC-108-2015 ot 07.04.2015r. (moxmucka Ha 2015-2016rT)

7.3.1.7 | Cyomunensuonnstii norosop Ne KIMC-099-2014 ot 08.04.2014r. (moxnucka Ha 2014-2015rT)

7.3.1.8 | Cyomuniensuonnsii qorosop Ne Tr018575 ot 01.04.2013r. (moamucka Ha 2013-2014rr)exeroaHoe MpoaiicHHE

7.3.1.9 | MS Windows XP IToamucka Microsoft Imagine Premium

7.3.1.1 {ID df8605e9-c758-42d6-a856-ac0ba9714cc4

7.3.1.1 | Cyonuuensuonnsiid goroop Ne Tr000150654 ot 07.07.2017r. (moanucka Ha 2017-2018rr)

7.3.1.1 | Cyomuniensuonnsiii orosop Ne KMC-193-2016 ot 25.04.2016r. (moamucka ua 2016-2017rr)

7.3.1.1 | Cyomunensuonnslii norosop Ne KMC-108-2015 ot 07.04.2015r. (moxnucka Ha 2015-2016rT)

7.3.1.1 | Cyomunensuonnstii norosop Ne KIMC-099-2014 ot 08.04.2014r. (moxnucka Ha 2014-2015rT)

7.3.1.1 | Cyomunensuonnstii qoroBop Ne Tr018575 ot 01.04.2013r. (moxmucka Ha 2013-2014rr) exeroganoe npojieHne

7.3.1.1 | MS Office 2007 JInnensus Ne 44780109 ot 10.11.2008 (6eccpounast)

7.3.1.1 | MS Office 2003 JIuuensust Ne 41449069 ot 25.04.2007 (6Geccpounas)

7.3.1.1 | MathCAD 14 JIuuensus 7517-LN-T2 (6eccpounasi);

6.3.2 Ilepevyenb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | UuhopManmoHHO-TTOUCKOBAs cUcTeMa (eliepaibHOro roCyJapCTBEHHOTO yupexaeHus «DenepanbHplii HHCTHTYT
MIPOMBITIICHHOW cOOCTBeHHOCTH (OectuiaTHbIN goctyn): http://www1.fips.ru

7.3.2.2 | Hayunas snextponnas ouomuoreka eLIBRARY:: https://elibrary.ru/defaultx.asp

7.3.2.3 | UuchopMaimioHHO-MIOMCKOBAs CHCTeMa MaTeHTOB: https:/patents.google.com/

7.3.2.4 | OnexTpoHHO-6uOMMOTEeYHas cuctema "Jlaus": http://www.e.lanbook.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIUHBI (MOJAYJIS)

7.1 | BITA (pumuman) Bonr[' TY pacrnonaraet MaTepruaibHO-TEXHUYECKO# 0a30i, COOTBETCTBYIOIICH JEHCTBYIOINM
MIPOTHBOIIOKAPHBIM MTPAaBUIIaM M HOpMaM U 00€CIIeUnBaIONICH MPOBECHUE BCEX BUIOB YUeOHOM! JIeATEIbHOCTH,
MPEAYCMOTPEHHBIX YU4eOHBIM [UIAHOM M0 TUCHHUILIHHE.

7.2

7.3 | YueOHBIe aymuTOpHH IS IPOBEACHHS 3aHATHH JISKIMOHHOTO THUIIA, Ta00PaTOPHBIX padoT, IPYIITOBEIX U
UHIUBUIYATbHBIX KOHCYIBTAIIUN, TEKYIIIETO KOHTPOJIS M IPOMEKYTOUHOI! aTTecTallill yKOMIUIEKTOBAHBI yueOHOM
MebOenbo (yaeOHast JocKa, 0CaJ0uHbIe MecTa 0 KOJIMYECTBY 00y4aloIuxcs, pabouee MECTo MpernoiaBaTess) 1
TEXHHYECKUMH CPEICTBAMH OO0YUCHUS, CITYKAIUMH JUTS TIPEICTAaBICHAS yaeOHOH nH(opMauy OONIBIION ayIUuTOPHH.

7.4

7.5 HpI/I IMPOBEACHUA 3aHATHH JICKIIMOHHOTO THUIIA HCIOJB3YCTCA IEMOHCTPAIIMOHHOC O60pyZLOBaHI/I€ u y‘leGHO-HaI‘J’IHILHLIe
HOCO6I/IH, OGCCHG‘II/IBaIOHH/IG TEMATUYCCKUEC WITKOCTpAalluy 10 TeMaM pa60qel71 IporpaMmsbl TUCITUIIIIAHBI.

7.6

7.7 MaTCpI/IaHBHO-TGXHI/I‘ICCKOC o0OecrneuyeHre BKIIOYACT B ceOs J'Ia60paT0pI/II/I, OCHAIlICHHBIC J'Ia60paTOpHLIM 060py£[0BaHI/ICMZ

7.8

7.9 | 1)JIaboparopus A-08

7.10 | IIpubop amnst ©3MEpeHuUs TaBICHUSI.




7.11 | Pacxogomep PC 20-12.

7.12 | MynstumeTp VC-9805A.

7.13

7.14 | TloMereHust JUIsi CAaMOCTOSITEIbHOM paboThl oOydaromuxcs: Mertomudeckuii kabuHet kadenpsl BAD A-25, yntanbHbIi
3a)1 OMOJIMOTEKH, BEIYUCIUTENbHEIH 1eHTp BIIN.

7.15 | TloMereHust U1t CAaMOCTOSITEIEHOM PabOThl O0YJAIOIIAXCSI OCHAIICHBI KOMITBIOTEPHON TEXHUKOHM ¢ BO3MOXKHOCTBIO
oIKIFoUeHMs K cetr "MHTepHeT" 1 o0ecrieueHneM JOCTYIa B AIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTeNbHYIO CPEay
OpraHH3aIiH.

7.16

7.17 | OnextporHO-6nbmMoTeunas cucrema BITU (punman) BonrI'TY obecrneurnBaeT BO3MOXXHOCTB AOCTYIIAa 00yJaroImerocs m3
M000# TOYKH, B KOTOPOM UMeEETCs TOCTYN K HHPOPMALMOHHO-TEIeKOMMYHHUKAMOHHOM ceTn "MHTepHeT", Kak Ha
teppuropuu BITU (punuman) Bonr['TY, Tak u BHe ero.

8. METOJANUYECTKUE YKA3AHUS 1151 OBYUYAIOIINXCS 11O OCBOEHUIO JUCIHUILINHBI (MOLYJIST)

OCHOBHBIMHU BUJAMHU 3aHATUH IO JUCLMIUIMHE SBIISIIOTCS AYAUTOPHBIC 3aHATHA: JICKIINH, HIPAKTUYCCKUEC 3aHATU U J'Ia60paTOpHLI€
3aHATHA, a TAKXKE CaMOCTOATECIIbHAA pa60Ta CTyACHTA.

Jlexiun

KoncnextupoBanue neKui peKOMEHYETCSI BECTH B CIIELIUAJIBHO OTBEAECHHOM /ISl 3TOT0 TE€TPaid, KaKAbL JIHCT KOTOPOH TOJIKEH
UMeTh ToJst (4-5 ¢M) AJIsl TOTIOTHUTEBHBIX 3aIHCEH.

B koHCHekTe peKkoMeHaAyeTCs 3alUChIBATh TEMY M IIIaH JIEKIUH, pEKOMEHIyeMyIO0 JIUTepaTypy K TeMe. 3alHiCcH pa3AeNoB JEKIUU
JIOJKHBI UMETh 3ar0JIOBKH, ITOJ3aroJ0BKH, KpacHble CTpokH. Ha3BaHHbIE B TEKIUH CCBUIKU HAa IEPBOUCTOYHUKHU HAJI0 MOMETUTH Ha
TOJIAX, YTOOBI IPU CAaMOCTOSTENIFHOM paboTe HANTH U HCHONB30BATh UX.

B xoHcnekTe J0CI0BHO pEKOMEHAYETCS 3allUChIBATh TOJIBKO ONPE/IENIEHUs OHATUI, KaTeropuil U T.11. MIHOe U3/10/KEHHOE JIEKTOPOM
JIOJDKHO OBITB 3aIICaHO CBOMMH CJI0BaMH. PeKoMeH ryeTcst BEIpaboTaTh M HCIIOIb30BaTh JOIYCTUMBIE COKPAILCHUs Hanboiee
pacnpoCTpaHEHHBIX TEPMUHOB U ITOHATHUH.

B KOHCHEKT peKOMEHIyeTcs 3aHOCHTh BCE, YTO MIPEMNOAABATENb IHIIET Ha JOCKE, a TAKXKE PEKOMEHTyeMbIe ()OPMYIIBI, CXEMBI,
TaONuUIBI, AUATPAMMEI U T.J.

Pexomenyercst H3yduTh U OTPadOTATh NPOCIYIIAHHBIC JEKIN 03 TPOMEIJICHHS — 3TO 3HAYUTEIILHO COIKOHOMHUT BpeMs U
CTIIOCOOCTBYET JIyqIIIeMy YCBOSHHIO MaTepHaa.

JlaGopaTopHbIe pabOTHI

JlaGopaTopHBIe 3aHATHS IPEAHA3HAYCHBI T 3aKPEIUICHNS 3HAHHH, TOTYYCHHBIX 00YJaroMMMUCS IIPH OCBOCHHU TEOPETHIECKOTO
Martepuana. B xozne npoeneHus 1a00paTOpHON pabOTHI HCHONB3YIOTCA METOANYECKHE YKa3aHUS 110 AUCIUILIHHE.

IIpakTuueckue 3aHATUS

[MpakTr4eckue 3aHATUS TOCTPOCHBI CIICYIOINM 00pa3oM: TSl KaXKAOro paszeia (TeMbl) pacCMaTpUBAIOTCS IPUMEPHI PELICHHS
3a]a4 M BBITOJITHEHUS 3aaHMH, a 3aTeM IIPEIOCTaBIIOTCS KOMIUIEKTHI 3a1a4 M 3aIaHU [T CaMOCTOSITENIFHOTO perreHus. B cirydae
HETIPAaBIIIBHOTO PEIICHHs 00yJaromeMycs IpeIaraeTcsi IOBTOPUTH COOTBETCTBYIOIIUH Pa3aed TEOPETUIECKON YacTH, IOCTE YeTo
BEPHYTHCS K PELICHUIO KOMILJIEKTa 33124 U 3aJaHuil.

BeimonHeHue 1 3aIuTa MPaKTHYECKOH paboTH MpeAnoIaracT MHTEPaKTUBHEIA 00MeH nH(popManue ¢ npenoaasarenem. Js
YCIEITHOTO BBITTOJIHEHUS MPAKTHIECKUX paboT peKOMEHAyeTC s 3apaHee 03HAKOMUTHCS C IIETBI0 U COJCpyKaHNeM MPaKTHIeCKOH
paboThl, HOBTOPUTH TEOPETUUECKU MaTepuall, IMETh KOHCIIEKT JIEKIIMOHHOTO 3aHSTHS TI0 COOTBETCTBYIOIIEH TeMe.

CamocTosTenbHast pa60Ta

Oco06oe MecTo cpean BUIOB CaMOCTOSITENILHOM paboThl 3aHUMAaeT paboTa ¢ TUTEPATYPOH, HIEKTPOHHO-ONOINOTEUHBIMU PECYpCaMH
¥ NH(QOPMaMOHHO-CIIPaBOYHBIMH CHCTEMaMH, SIBIISOLINECS OCHOBHBIMH METO/IJaMU CaMOCTOSITETIBHOTO OBJIA/ICHUSI 3HAHHMAMH.

CaMOKOHTpOJb

CaMOKOHTPOJIb 3HaHUH, TIOyIEHHBIX YIaIIUMHICS IIPH U3YyICHUH pa3/iesioB (OCBOCHHE TEOPETHUESCKOTO MaTepHaa, BEITOTHEHUE
MPaKTUIECKUX 3aJJaHNIT) PEeKOMEHYETCS OCYIIECTBIISATH C TOMOIIBIO OIEHOYHBIX cpeacTB «KoHTpomsHbIe Bompock» 1 « TecToBbIe
BOIIPOCHI», Ipe/ICTaBIeHHBIX B DOHIE OLEHOUHBIX cpeAcTB. JJaHHbIE pecypchl HO3BOISIOT 00YJAOIMIEMYCs CAMOCTOSITEIbHO
OLICHUTB CTEIIEHb YCBOCHHUS MaTepuaa.

MeTO,HI/ILIECKI/Ie PEeKOMEHAAIUU 11O O6y‘{€HI/IIO JIiM1L ¢ OTPAaHUYCHHBIMH BO3MOKHOCTAMU 3I0POBbs 1 MTHBAJINI0B

B coOTBeTCTBUH ¢ METOTMYECKUMH pekoMeHaarusiMu MunoOpraaykn PO (yrB. 8 anpens 2014 r. N AK-44/058H) B Kypce
MPEeIoNaraeTcsi UCHOIb30BaTh COLMAILHO-AaKTHBHBIEC U PEIIEKCUBHBIE METOABI OOYUeHHUSI, TEXHOJIOTHH COLMOKYIBTYPHON
peadMIMTaluy C LEeNbI0 OKa3aHuUs IOMOIIN B YCTAHOBJIEHUH ITOJHOLUEHHBIX MEKIUYHOCTHBIX OTHOILEHUH C IPYTUMHU CTYJCHTaAMH,
CO3aHUH KOM(OPTHOTO IICHXOJIOTHYECKOT0 KIIMMaTa B CTyAeH4IecKoi rpymme. [Togdop u pa3paboTka ydeOHBIX MaTepPHAIIOB




HIPOU3BOJATCS, IO Mepe HEOOXOIMMOCTH, C yIeTOM IMpeI0CTaBICHHU MaTepHala B pa3INuHbIX (OpMax: ayAualbHO, BU3yaIbHOH,
C MCIOJIb30BaHUEM CICIUATBHBIX TEXHHYECKUX CPEICTB U MHOOPMALIMOHHBIX CHCTEM.

OcBoeHue auciUIUIMHEI THiiaMu ¢ OB3 ocymiecTBisieTcs ¢ HCTIONB30BaHUEM CPEACTB 00YUESHHUS 00IIEro U CIIeIHAIFHOTO
Ha3zHaueHUs! (IEPCOHANFHOTO ¥ KOJUIEKTHBHOTO UCTIONIBE30BaHMs). MaTepHaibHO-TEXHUUECKOe 00eCTIedeHre peTyCMaTpUBaeT
npucnocoOneHue ayIuTopuii K Hyxaam jun ¢ OB3.

dopma MpoBeACHHS aTTECTALVH ISl CTYACHTOB-HHBAINIOB YCTAHABINBACTCS C YIETOM WHANBHIYAJIBHBIX ICHXO(PH3MISCKUX
ocobennocteit. s crynentos ¢ OB3 npemxycMaTpuBaeTcst JOCTYIHAS GOpMa MPEAOCTaBICHUS 3aIaHIA OIIEHOYHBIX CPEICTB, a
HUMCHHO:

. B [E€YaTHOH WJIM 3JIEKTPOHHOH (hopMe (ISt JIML ¢ HApYIIEHHSMH OIOPHO-JBUTATEJILHOTO allapara);

. B TI€YAaTHOH (hOpMe MIIN IEKTPOHHOH (hopMe C YBeTHICHHBIM MIPH(PTOM M KOHTPACTHOCTBIO (IJIS JIMI[ C HAapyIICHUSIMHI
ClTyXa, pedH, 3peHus);

. METO/IOM YTEHHUSI ACCUCTEHTOM 3aJaHus BCIYX (IUIS JIMIL C HAPYIICHUSIMHU 3PEHUS).

CryneHTaM ¢ HHBAJIHIHOCTBIO YBEIMYMBACTCS BPEMs Ha IIOTOTOBKY OTBETOB Ha KOHTPOJIEHBIC BOIIPOCKL. J[JIsT TAKMX CTY/IEHTOB
TpeTyCMaTPUBACTCS TOCTYITHAS (hopMa MTPETOCTaBICHUS OTBETOB Ha 331aHUSA, 2 IMEHHO:

. MMUCbMEHHO Ha Oymare uiu HaOOpOM OTBETOB Ha KOMIIBbIOTEpE (IS JIMI[ C HAPYMIEHUSIMH CIyXa, peun);

. BBIOOPOM OTBETa M3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIB30BAHUEM YCIYT aCCHCTEHTA (VIS JIML C HAPYLICHHSIMH OHOPHO-
JIBUTATEIILHOTO aIapara);

YCTHO (IUISI JIAT] C HAPYIICHUSIMH 3pEHHS, OMOPHO-IBUTATEIFHOTO arapara).




