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1.[IEJH U 3ATAYMT JTACIATNIINHBI

1.1. Heau AMcUMIIMHBI

[lenbro U3ydeHUs] AUCIUILUIUHBI SIBISETCS 00YyUEHHE CTYACHTOB 3HAHUSM U
MPaKTUYECKUM HaBBIKAM 110 KOHCTPYMPOBAHUIO M3MEPHUTEIBHBIX MpeoOdpa3zoBare-
Jied, JaTYMKOB M PUOOPOB KOHTPOJIS U YIIPABICHUS C YU€TOM TpeOOBaHHM MUK-
POMUHHUATIOPU3AINH, YCIOBUM SKCIUTyaTallid M TMPOW3BOACTBA C TO3UIMK CHC-
TEMHOI'0 aHajiu3a, TpeOylollero 3HaHWM B 00JIaCTM TEOPHH IeTeHl, TEOpUU Io-
IPEITHOCTEN, MPUMEHEHUS CPEICTB aBTOMATU3AIUN MPOCKTUPOBAHUA.

1.2. 3agaun ocBOeHHUSA TUCITHIIIINHBI

Ha nomxHOM ypoBHE BECTH 0O3HAKOMJICHUE CTYJICHTOB C MIPUHITAIIOM JICHCT-
BUSI M DJICKTPUYECKUMU XapaKTEPUCTUKAMU MPEe0Opa30BaTEIbHBIX YCTPOUCTB Ca-
MO0 Pa3JIMYHOr0 MPUMEHEHHUSI U BBIPAOOTKA Y CTYJIEHTOB MPAKTUYECKUX HABBIKOB
M0 KOHCTPYUPOBAHUIO 3TUX YCTPOMCTB U METOJIaM UX HCCIIEIOBAHMUS.

BripaboTka y CTyICHTOB IPAKTUUECKUX HABBIKOB M0 KOHCTPYUPOBAHUIO
ATUX YCTPOMCTB M METO/IAM MX MCCJICIOBAHUS.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

HuctumnuHa «Jlatuuku u mpeodpazoBaTenn HHPOPMAITUU
CHUCTEM HM3MEPEHUS, KOHTPOJISI U YNPABIEHUS» OTHOCHUTCS K JUCIUTUIMHAM
o0s3aTenbpHOM yacTu 610ka b.1 yue6HOoro miana.

3. IEPEYEHD IVIAHUPYEMBIX PE3VJIbTATOB OBYUEHMUS 1O
JTACHUTIINHE

[Ipouecc u3ydeHus: TUCUMILIMHBI «/laTunku u npeoOpa3zoBarenu uHpopma-
MU CUCTEM M3MEpEHUs, KOHTPOJS U YIpaBJICHUS» HampaBlieH Ha (OpMHUpPOBaHUE
CIEIYIOIINUX KOMIIETCHIIHUM:

[1K-3 - CnocoGeH pa3pabarbiBaTh IPOrpaMMbl U METOJAMKM UCIBITAHUN pa-
JTMO3JIEKTPOHHBIX PUOOPOB U KOMILIEKCOB.

Komnerenumust Pe3yabTaThl 00y4eHusi, XapakTepusywiue
chopMHPOBAHHOCTH KOMIIETCHIIUH

I1K-3 3HATh

IIpubopvl, annapamypy u 0amuuku u yCmpoucmea 0Jis npo-
BeOeHUsL UCNBIMAHULL U OUACHOCIMUKU MEXHOI02UYECKO20
000pY008aHUSL.

YMETh

IIpouze00ums OuacHocmuposanue MmexHoI02U4ecKko2o0 000-
pyoosanuss u ux snemenmos. Ilonvzosamvcsi npubopamu,
YCMpOocmeamu u NPUKIAOHLIMU NPOSPAMMAMU OJisL OUACHO-
CMUKU MEXHOJI02UYeCKUX CUCeM

BIIAJICTh




YeCKUux cucme.

Hasvikamu pabomel ¢ annapamypou npukiaOHbIMu npo-
2pamMmamu, U yCmpoucmeamu 0 OUAeHOCIMUKU MeXHOI02U-

4. OFBEM JUCIHUATIIMHBI (MOJIYJIS)

OO01mast Tpy10€MKOCTh AUCHUIUIMHBI «/laTunky u npeoOpa3oBaTenn HHMOP-
MallMyd CUCTEM H3MEPEHMs, KOHTPOJSI M YIPABIEHUS» COCTaBIAET 3 3a4€THBIX

CAHMHUII.

Pacrnipenenenue Tpy10€MKOCTH JUCHUIUIMHBI 110 BUAAM 3aHATUI

Ounas ¢popma o0yueHust

Bun yaeOHo# paboTh Bcero CemecTpsl

4acoB 5 6

AyauTopHble 3aHATHSA (BCEro) 162 90 72

B Tom uucne:

Jlexun 72 36 36

[Tpaktuueckue 3ausarus (113) 18 18 -

Jlaboparopusie pabotsl (JIP) 72 36 36

CamocrosiTesibHasi paboTa 126 54 72

KypcoBoli mpoexT + - +

KoHTposnbHas pabota

Bua npomMexyToyHOM aTTeCcTaluu — 3a4eT C + +

OLICHKOM

By mpomMeXyTO4YHOM aTTeCTali — SK3aMEH + +

OO6mas Tpy10eMKOCTb gac 288 144 | 144

DK3aM. €. 36
3aounass ¢popma o0yueHus
Bup yueGHo# paboThl Bcero CemecTpnl

4acoB 5 6

AyauTopHble 3aHATHS (BCEr0) 40 22 18

B ToMm uncre:

Jlexumun 16 8 8

[Tpaktuueckue 3anarus (113) 8 6 2

JlaGoparopusbie pabotsl (JIP) 16 8 8

CamocrosiTesibHast padoTa 271 118 | 153




KypcoBoii mpoekT + -

KonTtponbsHas paborta

By mpoMexxyTOUHOM arTecTalum — 3a4er C + +

OLICHKOMU

Bua npomMeXyToyHOM aTTecTaluu — SK3aMEH +

OO0u1as Tpy10€MKOCTh yac 311 140 171
JK3aM. e/l 13

5. COAEP)KAHUE JUCLUMIAHBI (MOY.JIST)

5.1. Conepskanue pa3iejioB JMCIUILUIMHBI U pacnpeaeeHne TPy10eMKO-
CTH 1O BHAAM 3aHATHI

ouyHas ¢popma o0yueHust

Ne HaumeHoBaHue TeMbl Conepxanue paszena Jlekiy IIpak | JIab. CPC Bcee
/i 3aH. 3aH. ro,
4ac
OCHOBHBIE TTOHSITHS Beenenue. OO01ue CBeICHHS U KITacCHU(HKa-
U3MEPUTENBHON TeX- | I JaTYuKoB. OCHOBHBIE XapaKTEPUCTUKU
HUKHU JTaTYUKOB. TpeOoBaHMs, IpeabIBIsIeMbIe K
naryukaMm. CamocTosiTenbHas padora. J{una-
| MUYECKHE XapaKTepPUCTUKHU 1aTUNKOB. CTpyK- 4 10 14
TypHBIE CX€MBI 1aTYUKOB. CTpYKTypHas cxe-
Ma U3MEpUTeNs YpOBHsI OEH3MHA B aBTOMOOH-
ne. Jloromerprudeckue mpeoOpa3zoBaTey.
CamocrosTensHas padbota. MarHUTORIIEKTPH-
YECKUH JIOTOMETD.
OJeKTpu4ecKue us- OCHOBHBIE TIOHATHSI U OTPENIENICHNS H3MEPHU-
MEpEHHUS HEANEKTPH- | TENbHBIX IIpeobpa3oBareneil. CaMocTosTENb-
2 | 4ecKHMX BEeJTUYUH Hast paboTa. CBoicTBa (PU3NYECKUX BEIHYHH, 6 2 15 23
UCIIOJIb3YyEMbIX B H3MEPUTEIBHBIX MPeo0pa3o-
BaTeIIsIX.
OO0u1Me NPUHIUIIBI Hcnonp3oBaHue pa3iUyHbIX BUAOB MOTYJIS-
3 nepeaadn nHGopMa- uuu ¥ nemoayisinuu. CaMocTosITeNbHas pa- 4 10 14
U1 6oTa. YacToTHasi MOJTYJISIIUS] CUTHAJIOB.
OO0mue cBoiicTBa 1 BxonHast v BEIXOJHAs BETMYUHBI H3MEPH-
Pa3HOBUIHOCTH U3- TEeJILHBIX IIpeoOpasoBareneil. CaMmocTosTeNnb-
MEPUTEINIBHBIX IIpe- Hast paboTa. JInHeiiHas XapakTepuCcTHKa Ipe-
obpasoBateneit oOpa3oBarterneii. Pa3HOBUIHOCTH U3MEPUTEIB-
HBIX TIpeoOpa3oBareneil. CaMoCTOsATeNbHAS
4 pabora. I'eHepaTopHbIE 1 TapaMETPUIECKHE 8 10 18
HU3MEpHUTENbHBIC MIpeoOpazoBaTen. OyHKINU
mpeoOpa3oBaHus H3MEPHUTEIBHBIX IPeoOpazo-
Baresiecil. YyBCTBUTENBHOCTD IpeoOpa3oBaTe-
1s1. MeTo/ipl M3MEepUTENBHBIX IpeoOpa3oBaTe-
Jei.
Knaccudukanms no- | MeTtoanueckie HM HMHCTPYMEHTAIbHBIC I10-
rpemHocTeil namepe- | rpemHocTd. Kitaccuukanms norpemHocTei.
5 HUi OCHOBHast U JONOJHUTENbHAS MOTPELIHOCTD. 6 ) 3 6 ”
CucremaTndeckue, IporpecCUpyIoIne 1 Ciy-
yaifHple norpemHoctd. HopmaneHele ycnoBus
n3MepeHusi. AOCONIIOTHAsE M OTHOCHTEIbHAs




norperrHocTH. CTaTHYecKue U TUHAMUYIECKHE
norpenrHocTy. [lorpenrHocTs KBAaHTOBAHUS.
Cnyyaitapie morpenrHocTd. OOIUe MEeTOIbI
MOBBIILIEHUSI TOYHOCTU CPEJACTB HM3MEPEHUH.
CTaObHIbHOCTh MApaMETPOB U3MEPECHUH.

Mexanuueckue yI-
pyTHe U3MEpUTEINb-
HBIE TpeoOpazoBare-
I

Pa3sHOBUIHOCTM MEXaHUYECKUX YIPYIMX H3-
MEpUTENbHBIX TpeoOpaszoBarencii. Haunbonee
yIOTpeOUTENbHBIE yIpyrue InpeobpasoBare-
TN

Martepuansl A1 W3rOTOBJICHHS YNPYTHX H3-
MEpHTEJIBHBIX PeoOpa3oBaTenei.
CamocrostensHas pabora. Hambomee wacto
UCIIOJB3yeMble MaTepHasbl IS YIPYrHX H3-
MEpHTEIBHBIX Peo0pa3oBaTeleH.

10

16

PesuctuBHbBIE TPE06-
pasoBareny MexaHu-
YECKUX BCIIMYUH

KoHTakTHBIE U peocTaTHbIE TPE0OPA30BATEIH.
CamocTosiTenbHas padoTta. Buasl peoctaTHbIx
npeoOpaszoBareneii. Tenzopesuctopsl. Ux
KOHCTpykumu. I[IpuHnun gaeiictBusi TeH30pe-
3UCTOPOB. Marepuansl, HCIOJIb3yeMble I
TeH3ope3ncTopo. OOIME CBOHCTBA TEH30pe-
3UCTHBHBIX HM3MEPUTENBHBIX NpeoOpa3oBaTe-
Jien.

CamocrostenbHast padora. Donbrosele Ipe-
oOpasoBaTenu.

10

18

[Ipe30amekTpuUecKue
npeobpaszoBarenu

duznyeckue 0CHOBBI M 00JIACTH HCIIOJIb30Ba-
HUS ITbE303JIEKTPUUECKUX TIpeoOpa3oBaTeneH.
CamocrostensHas pabota. [Ipamoit u obpat-
HBIH mbe3odddexr. OOmacTH TpUMEHEHUS
MbE302JIEKTPHYECKUX NIpeoOpa3oBareei.
[TpeoOpa3zoBaTeny, HCHONB3YIOIIUE OOPaTHBIN
nbe303ddext. [Ibe303aeKTpUYUCCKUE Tpeodpa-
30BaTeJIN CUJIBL, TABJICHHS M YCKOPEHHSI.
KoHCTpyKImM Mbe303JIEKTPHYECKUX  [IPE00-
pasoBateneil. JJOCTOMHCTBA Mbe303JIEKTpUYE-
CKHX IpeoOpa3oBaTeneil.

10

24

DneKTpocTaThye-
CKHe, EMKOCTHBIC U
3IIEKTPOMarHUTHBIE
npeobpazoBarenu

[MpuHnMn geiictBus W 00JIaCTh TPUMEHEHUS
NIEKTPOCTATUYECKUX TIPeoOpa3oBaTenei.
EMKOCTHBIC ¥ 3JIEKTPOMAarHUTHBIE Ipeodpa-
3oBatenu. CamoctosTensHas paborta. Konct-
PYKILIMH €eMKOCTHBIX ITpeoOpa3zoBaTeeil.

25

37

10

Usmepenue Temmepa-
Typsl. OOIME CBeze-
HUS 1 Kiaccuurka-
U

OCHOBHBIE TTOJIOKEHUS U TIOHATHSL.
CamocrosTensHas padbota. Ilonsrue o Temme-
paType U TeMIepaTypHBIX IIKajaxX. Y CTpPOW-
CTBa U3MEPEHHUS TeMIlepaTypsl. [IupoMeTpsl.
Tepmomerpsl  pacmmpenus. JKuIkocTHbIE
CTeKJIHHBIE TepMoMeTpbl. JKuakoctu, wuc-
MOJIb3yEeMbIE€ TSl CTEKJITHHBIX TEPMOMETPOB.
Bumeranmnnyeckne © - qUiIaTOMETpHUYECKHE
TepMOMETpBl. MaTepuansl, HCHOIb3yEMBbIE
JUIl OMMETaNIMYEeCKUX TEepMOMETpoB. MaHo-
METPHUYECKHE TEPMOMETpHL. PasHOBHIHOCTH
MaHOMETPUYECKHX TEPMOMETPOB.

15

29

11

OCHOBBI U3MEpPEHUS
TEeMIepaTypbl TEPMO-
JNEKTPUUYCCKUM Me-
TOJIOM

[TpuHIun KefCTBUS U BBIOOP MaTEePHATIOB IS
TepMOdJIeKTpo1oB. CamocTosTeNnpHas paboTa.
Marepuansl 11 TEPMOIIEKTPOLOB IIPU U3MeE-
peHun BBICOKUX Temueparyp. IIpsmoe uzme-
peHue TepMO-3.1.C. MarHUTOIJIEKTPUUYECKUM
MUJLUTHBOJIBTMETPOM. Y CTPOWCTBO MAarHHUTO-
3JIEKTPUYECKOTO0 MULIMBOJIBTMETpa. PasHo-
BUIHOCTH CXEM IIPSMOTO HU3MEPEHHUS TEPMO-
3.1.c. HopmanmeHble smeMeHTsl i 3.1.c. M3-
MEpEeHHE TEepMO-3.1.C. KOMITCHCAIMOHHBIM
MeTtogoM. KoMmmeHcanmonHas cxema Hu3Mepe-

30

44




HMS 3.7.C.

12

DIIEKTPUIECKHE Tep-
MOMETPBI COPOTHB-
JICHUA

Mertannudeckue U HOJNYNPOBOJHUKOBBIE TeEp-
MOMETPHI CONpoTUBIeHU. CaMOCTOsTENIbHASL
paborta. Matepuanbsl i1 METALIMYSCKUX H
MIOJIYNIPOBOAHUKOBEIX TEPMOMETPOB  COIPO-
TUBJICHUSI. MOCTOBBIE CXEMBI 1A UBMEPCHU
CONIPOTHBIIEHHUST ~ TepMOMeTpoB.  Jloromer-
pol.CamocrositenibHast pabora. KoHcTpykimn
JoromerpoB. TemsoBas MHEPLUS TEPMOMET-
pOB.

30

44

13

W3mepenue Temnepa-
TYpPBI TEJ IO UX W3-
JIy9IEHHIO

MeTopI MU3MEPEHUS TEMIIEPaTyphl TeJI O UX
n3nydennto. CamocrosiTenbHas padora. 3ako-
HBI TEIUIOBOTO M3mydeHus. Ontmueckue, ¢o-
TO3JIEKTPUYECKHE M PAaJUAlIOHHBIC THPOMET-
PBI M OCOOEHHOCTH WX IpuUMeHeHus. OnrTude-
CKHMH TUPOMETD.

20

33

14

Wsmepenue naBineHus

Oo6mume noustus. CTEKNISTHHBIE KUIAKOCTHBIC
npubopsl U OapomeTpsl. CamocrosiTenbHas
pabora. [IpuHUMIBI AEHCTBUSL YCTPOWUCTB LIS
n3Mmepenus nasnenus. [Ipubopsl ¢ TpyOuaToi
NPY>KUHOH, aedOpMallioHHbIE MaHOMETPHI,
BaKyyMMETPBI, HAIOPOMETPHI U TATOMEPBHL.
MaHOMETpEI C OJHOBHUTKOBOW TpyO9aToid
MeMOpaHoil. DIeKTpHdecKne MaHOMETPHl M
BaKyyMMeTpHl. VI3MepeHne CBEpXBBICOKHX
nmaBieHuil. OCHOBHBIE TPEeOOBaHUS, TPEIbsB-
JsieMble K YCTaHOBKE NMPHOOPOB IS M3MeEpe-
HUS JaBJICHMS. YCIOBHS PabOTHI MpuOOpOB
JUISL I3BMEPEHUs] 1aBJICHUS.

20

32

15

VYcerpoiicTBa ans u3-
MEpEeHHUs pacxojia
JKUJIKOCTEH, Ta30B H
napa

OcHOBHBIE NOJOXEHUsA. PacxomomMeps! mocro-
SHHOTO Tepenaja aaBieHus. CaMOCTOSTENb-
Hast pabora. [THeBMOMeTpHUuecKoe H3MepeHne
pacxona xxuakoctu. CKOpOCTHBIE U OOBbEMHEIE
CUETYUKHM KOJHYECTBa (pacxoja) KHIKOCTH.
Cuerunkn konndecTBa rasa. [IpuHimm pabo-
TBHI CKOPOCTHBIX CUETYHKOB JKHJIKOCTH.

25

28

16

W3mepenue ypoBHs
JKHJIKOCTH

Pa3HOBUIHOCTH YCTPOICTB M3MEPEHUS YPOB-
Hs xuakocTa. CamocTosTensHas padora. Me-
XaHW4YEeCKHe YypoBHeMepwl. [ 'mapocraTmye-
CKHe, MAaHOMETPUYECKHE, PaTUON30TOMHBIE U
€MKOCTHBIE YPOBHEMEPHI.

15

27

Hrtoro

72

18

72

271

3a04Has opma 00y4eHUs

/i

Jleknn

[Ipax
3aH.

JIab.
3aH.

CPC

Bcee
ro,
qac

OCHOBHBIE TTOHITHS
U3MEPUTENBHON TEX-
HUKU

Beenenue. OO01ue CBeICHHS U KITaCCHU(HKa-
oS JaTYUKOB. OcHOBHEBIE XapaKTCPUCTHUKHU
Jat4ukoB. TpeOoBaHUs, IPeIbSBIIEMBIE K
naryukam. CamocrositensHas padbota. JuHa-
MHUYECKHE XapaKTePUCTHKH AaTINKOB. CTpyK-
TYPHBIE CXEMBI JaTYHKOB. CTPYKTypHas cXe-
Ma U3MEPHUTEIIsl YPOBHsI OCH3HHA B aBTOMOOH-
ne. Jloromerpuueckue npeodpazoBaTeny.
CamocrosTensHas padbota. MarHUTORIIEKTPH-
YECKUH JIOTOMETD.

10

11

DIIEeKTPUIECKHE 13-
MEpPEHUS HEAJICKTPH-
YECKUX BCIIMYUH

OCHOBHBIE TIOHATHUS U ONPEAEIEHUS H3MEPH-
TENbHBIX IIpeobpasoBareseil. CaMocToATeb-
Hast paboTa. CBoiicTBa (pU3NYECKUX BEIHYHH,
UCIIOJIb3YyEMbIX B H3MEPUTEIBHBIX MIPe00pa3o-
BaTeIsIX.

15

17

OO0mye npUHIMIBL

Hcnonn3oBanne Pa3JMYIHbIX BUJOB MOJYJISA-

10

11




nepeaadn naHMHopMa-
N

un 1 geMorysaun. CamocTosTenbpHas pa-
6ota. YacToTHAsI MOLYJISINS CUTHAJIOB.

OO61ue cBOMCTBA U
Pa3HOBUIHOCTHU W3-
MEPUTCIIbHBIX TIPEC-
oOpasoBateneit

BxozmHas 1 BBIXO/{HAsI BEIUYUHBI N3MEPH-
TeJIbHBIX TpeoOpa3oBareneil. CaMocTosTeNb-
Has paboTa. JIuHeiHas XapaKTeprCTHKa Ipe-
obpazoBareneil. Pa3HOBUIHOCTH U3MEPHUTEIb-
HBIX IpeoOpa3zoBaTesell. CamocTosTe bHAs
pabora. ['eHepaTopHbIe 1 TapaMeTPUIECKHe
n3MepHTeNbHbIe TpeoOpa3oBaTen. OyHKINU
npeoOpa3oBaHUs H3MEPHUTEIBHBIX TIPeo0pa3o-
BaTesneld. UyBCTBUTENBHOCTD peobpa3oBaTe-
1151. MeTozipl M3MEpUTENBHBIX IIPeoOpa3oBaTe-
JeH.

10

11

Knaccudukarus mo-
IpELIHOCTEN u3Mepe-
302071

Meroanueckue W WHCTPYMEHTAJbHBIE II0-
rpemHocTH. Kimaccupukanus morpenrHocTei.
OcHoBHast U JOIOJIHUTE/IbHAA MOTPCIIHOCTD.
CucremaTtudeckue, Mporpeccupyrolye u ciry-
yaiiHble norpemHoctd. HopmaineHele ycinoBus
n3MepeHusi. AOCONIIOTHasE M OTHOCHUTEIIbHAs
norpemHocTH. CTaTU4eCKUe U TUHAMUYECKHE
norpemHocTy. IlorpenrHocTs KBaHTOBAHUS.
CrnyyaitHpie morpentHocTH. OOIMe MeTOIIBI
MOBBIIICHUS] TOYHOCTH CPEICTB HM3MEPEHHH.
CraOWIbHOCTD TAPAMETPOB M3MEPEHHH.

12

Mexanuueckue ym-
pyrue u3MepuTesb-
HBIE TIpeoOpa3oBaTe-
m

Pa3sHOBHAHOCTH MEXaHWYECKHX YNPYTHX W3-
MEpHUTENBHBIX TpeoOpa3oBatencii. Hanbonee
yHOTpeOHuTEeNbHbIE yIpyrue Ipeodpa3oBare-
TN

Marepuansl sl U3TOTOBJIEHUS YHPYTHUX H3-
MEpPUTENIBHBIX NTpeodpa3zoBaTeieH.
CamocrositenbHas pabora. HambGomnee uwacto
UCIIOJIb3yEeMblE MaTepHajbl JUIl YIPYTUX H3-
MEpUTENbHBIX Ipeodpa3oBaTeieH.

10

11

PesuctuBHbIC MIPe0o-
pasoBate MEXaHHU-
YECKUX BENYUH

KonrakTHBIE 1 peocTaTHbIE TPeo0pazoBaTeIy.
CamocTosTenbHas padoTta. Buasl peocTaTHbIX
npeoOpas3oBareneii. TeHsopesucropel. Ux
KOHCTpyKunu. [IpuHIMD neiicTBust TeH30pe-
3UCTOPOB. MaTepHanbl, HCIHONb3yeMble LIS
TeH30pe3nucTopoB. OOmIIe CBOMCTBA TEH30pe-
3UCTHBHBIX H3MEPHUTENBHBIX INpeoOpazoBare-
Jen.

CamocrositenbHass pabora. DonbroBeie Mpe-
00pa3oBaTeiu.

10

12

[Ibe3035ekTpUUECKUE
npeoOpa3oBaTein

®duznueckue 0CHOBBI M 00JIACTH UCIIOIB30Ba-
HUSI TbE30DJIEKTPHYECKUX IpeoOpa3oBaTeiei.
CamocrostenbHas pabota. [Ipsmoii u oOpat-
HBI  Tbe30odexT. OOmacTH HpUMEHEHUs
MBE303JIEKTPUIECKUX TIpeoOpa3oBaTeei.
IIpeoOpazoBareny, UCMOIB3YIOMINE OOPATHBIN
mee309(dext. [Ire303meKTpUIecKue mpeodpa-
30BaTENN CHIIbIL, ABIECHUS U YCKOPEHHS.
KoHCTpyKIny be303/IEKTPHUECKUX  MIPE00-
pa3zoBarenel. J[OCTOMHCTBA IbE303JIEKTPUYE-
CKHUX Tpeoldpa3zoBareneii.

10

11

DneKkTpocTaTuye-
CKH€E, EMKOCTHBIE U
JIIEKTPOMArHUTHBIC
npeoOpa3oBareiu

[IpuHIun AeicTBUS W O0JIACTH MPUMCHCHUS
3JIEKTPOCTATUYCCKUX MPEOOpa3oBaTeicH.
EMKOCTHBIC W 3JCKTpOMAarHUTHBIC Ipeodpa-
3oBatenmu. CamocTosTensHas paborta. KoHcT-
PYKIIMH €MKOCTHBIX ITpeo0pa3oBaTeleii.

25

26

10

W3mepenne temrepa-
Typbl. O0mIme cBene-
HUS U Kilaccuuka-

OCHOBHBIE NONOKEHUS U TOHATUSL.
CamocrostenbHas padota. [Torsrue o Temne-
patype M TEMIEpaTypHbIX IIKaIaX. YCTpOH-

15

17




oy

CTBa U3MEPEHUsI TeMIiepaTypbl. [IMpoMeTphi.
Tepmomerpbl  pacmpenus. JKUAKOCTHBIE
CTCKJISHHBIC TepMoMeTpbl. JKumkoctu, wuc-
MOJIb3YEeMBbIC JIJISI CTCKIITHHBIX TEPMOMETPOB.
BuMeramnuyeckue ©  IHIATOMETPUYCCKHE
TePMOMETPBL. MaTepuansl, HCIIOIb3yEMEIC
JUTsT OMMETaNTUYEeCKUX TePMOMETpPOB. MaHo-
METPUYECKHE TEPMOMETPHL. Pa3HOBHIHOCTH
MaHOMETPHUYECKHX TEPMOMETPOB.

11

OCHOBHI H3MEPEHUS
TeMIIepaTypbl TEpMO-
3NEKTPUIECKUM Me-
TOJOM

[TpuHIIMN KEHCTBHUS W BBIOOP MAaTEPHATIOB IS
TepMOodJIeKTpoioB. CamMocTosTeNpHAs paboTa.
Marepuansl A1 TEPMOIJIEKTPOLOB IIPU U3ME-
pEeHUM BBICOKUX Temneparyp. IIpsmoe uzme-
pEHUE TEPMO-3.1.C. MAarHUTOIEKTPUUECKUM
MUJITUBOJIBTMETPOM. Y CTPOMCTBO MAarHUTO-
3JEKTPUYECKOr0 MMWUIMBOJbTMETpa. Pas3Ho-
BUJIHOCTU CXEM MPSAMOI0 M3MEPEHUs] TEepMO-
9.1.c. HopmanbHble sieMeHTsl Ui 3.4.c. 13-
MEpPEHHE TEPMO-3.1.C. KOMIIEHCAI[UOHHBIM
MeronoM. KomneHcannoHHas cxema usmepe-
HHA 3.71.C.

30

31

12

DNeKTpUIecKue Tep-
MOMETPBI COITPOTHUB-
JICHUS

Mertanmmdeckrue W TONXYIPOBOAHUKOBBIC TEp-
MOMETpHI compoTuBicHu. CaMOCTOSTEeIbHAS
pabora. Matepuansl A METAUIMYCCKUX H
MOJYTIPOBOIHUKOBEIX TEPMOMETPOB  COIIPO-
TUBJEHUS. MOCTOBBIE CXEMBI I U3MEPEHUS
COTIPOTHUBICHUS  TepMoMeTpoB. Jloromer-
per.CamocTosiTensHas pabota. KoHCTpyKiuu
JIOTOMETpOB. TeruioBass WHEPIUS TEPMOMET-
POB.

30

36

13

W3mepenue Temnepa-
TypBI TEJI 110 UX W3-
JIy4EHUIO

Metoas! U3MepeHus TeMIepaTypsl Tel M0 UX
n3nydennto. CamocrosarensHas padoTa. 3ako-
HBI TEIUIOBOTO M3iydeHus. Omnrtuyeckue, ¢o-
TO3JIEKTPUIECKHE ¥ PAJHAIIOHHBIC THPOMET-
PBI 1 OCOOEHHOCTH WX NpuMeHeHus. Onruye-
CKHI TUPOMETD.

20

21

14

W3mepenue naBnenus

O6mme mouATHA. CTEKIIHHBIE XUIKOCTHBIE
npubopsl U O6apomeTprl. CaMocTOsITeThHAS
pabota. [IpuHIMIBI AEWCTBUS YCTPOICTB LIS
n3MepeHus nasieHus. [Ipubopsr ¢ TpyOuaTon
NPY>KUHOH, AedOopMaliOHHbIE MaHOMETPHI,
BaKyyMMETpPBI, HATIOPOMETPHI U TSATOMEPBI.
MaHoMeTpsl C OJHOBUTKOBOW TpyO4aToi
MeMOpaHOil. DJeKTpHYecKne MaHOMETPHl M
BaKyyMMETpHl. VI3MepeHne CBEpXBBICOKHX
napneHnii. OCHOBHbBIE TPeOOBaHUS, MPEIbSIB-
JsieMble K YCTaHOBKE NPHOOPOB Uil M3Mepe-
HUS JaBJIeHHA. YCIOBUSL paboThl MpHOOPOB
JUISL I3MEPEHUSI TABIICHUSL.

20

25

15

VYerpolicTBa i U3-
MEpEeHHs pacxona
JKHIKOCTEH, Ta30B K
napa

OcHoBHbIE TIONTOKeHUS. Pacxogomepsl mocTo-
SHHOTO Tiepenaja aaBieHus. CaMoCTOATENb-
Hast pabora. [THeBMOMeTpHUuECKOE H3MEpEHNE
pacxona xxuakoctu. CKOpOCTHBIE U OObEMHBIE
CYETYMKH KOJHMYECTBa (pacxoja) >KUAKOCTH.
CueTuuku KoJUuYecTBa rasza. [IpuHiun pado-
ThI CKOPOCTHBIX CUETUHKOB XKHJIKOCTH.

25

26

16

W3mepenue ypoBHs
JKHJIKOCTH

Pa3HOBI/IﬂHOCTI/I YCTpOﬁCTB HU3MEPCHUA YpPOB-
HA ) KHJIKOCTH. CaMocrosTeabHast pa60Ta. Me-
XaHUYCCKHUEC  YPOBHECMCPLI. FI/IﬂpOCTaTI/I‘le-
CKHE€, MAHOMETPUICCKUE, PAAUONU3OTOIIHBIE U
CMKOCTHBIC YPOBHCMCPHI.

15

21

HUroro

16

16

271

309




5.2 IlepeveHnnb 1a00paTOPHBIX PadoOT

—_—

N3ydeHnne npuHLUIa JEHCTBUSA U yCTPONUCTBA JaTYMKOB TEMIIEPATYPBI;

2. HW3yueHue npuHIUIA JEUCTBUSA U YCTPOMCTBA JBIMOBOIO ONTHKO-3JIEKTPOHHOTO IO-

YKApHOTO BEIIATE;

N3ydenue npuHIMna JEHCTBUS U YCTPOMCTBA IETEKTOPOB ABUKECHHUS;

N3ydeHnne npuHIUIa JEUCTBUA U YCTPOUCTBA JaTYUKOB JABIICHUS;

N3ydeHnne npuHIUIa IEHCTBUS M YCTPOCTBA TabopaTopHoro nmoteHruometpa [111-

63;

6. H3yueHue TepMOIIEKTPUUECKUX TTpeoOpa3oBaTemei;

7. W3yueHue nmpuHIMIA ACHCTBUSA U yCTPONCTBA MUPOMETPUUECKUX BOJIBTMETPOB;

8. M3yueHue mpuHImMna JIEHCTBUS U YCTPONCTBAa TEpMONpeoOpazoBaTeseil CONMpPOTHUB-
JICHUS;

9. W3yueHue npuHIUMIA IEUCTBUSA U YCTPONCTBA JIOTOMETPOB;

10. M3y4yeHne KOHCTPYKUMHU, TEXHUYECKUX U TOUHOCTHBIX XapaKTEPUCTUK IITAHTEIbUH-
CTPYMEHTOB;

11. M3yyeHne KOHCTPYKIMH, TEXHUYECKUX U TOUYHOCTHBIX XapaKTEPUCTHUK MUKPOMET-
POB;

12. V3yyeHne KOHCTPYKUMHU, TEXHUUYECKUX M TOYHOCTHBIX XapaKTEPUCTHK MEXaHHUYe-
CKHX U3MEPUTEIbHBIX UHCTPYMEHTOB;

13. M3yuyeHue npuHLIMNA IEUCTBUS U YCTPOMCTBA CYETUUKOB JKHJIKOCTH;

wnhkw

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBercTBUU C y4eOHBIM IJIAHOM OCBOEHHUE MUCIUIUIMHBI MPEAyCMaTpPHU-
BaeT BBINOJIHEHNE KyPCOBOTO MPOCKTa B 6 ceMecTpe.

[TpumepHas TeMaThKa KypcoBOTO MpoekTa: «Pa3paboTka KOHCTpYKIMHU pa-
JTOAJIEKTPOHHOTO MOJTYJISI.

Temoil KypcOBOr0o MpOEKTa MOXKET SBIATHCS KaK pa3padOTKa KOHCTPYKIIUU
JATYUKOB PA3IMYHOTO (DYHKIIMOHAILHOTO Ha3HAYEHUS, TaK U 3a7a4d, CBSI3aHHBIC C
UCCJIeI0BAaTEIhCKON paboTol B 00JIaCTH MPUHIIKIIA, PAOOTHI U MPUMEHEHUSI JaTuu-
KOB B OmpefesieHHo cdepe aesrenpbHOCTH. KypcoBbie MPOEKTH MCCIEA0BATEIb-
CKOTO TpOo(uUIIsl CBSI3aHBI C TEOPETUYECKUMHU M IKCIEPUMEHTAIBHBIMU HCCIIE0BA-
HUSIMU B 00JIaCTH KOHCTPYHPOBAHUS U3MEPHUTEITHHON TEXHHUKH.

3amaun, penaeMbie P BBHITTOJIHEHUU KyPCOBOTO MPOEKTA:

® pOJIb JATYMKOB M TpeoOpasoBateneld mHpopMmamuu B TOBBIIICHHH dPQeK-
TUBHOCTH (DYHKIIMOHHPOBAHUS TEXHOJIOTUIECKUX MPOIIECCOB;

® OCHOBHBIE THUITBI KOHCTPYKIIUN JATYMKOB U MpeoOpa3oBaTeeid uHpopmanuu;

e (haKTOPHI, BIUSIONINE HA OCHOBHBIC IMapaMETPhI JaTIHKOB,;

® paCCUMTHIBATh TEXHHKO-dYKOHOMHYECKHE TOKa3aTeNH JaTYMKOB M Tpeodpa-
30Baresnel nHpopmaluy;

KypcoBoii mpoekT Bkmrodar B ceOs TpadUyecKyr0 YacTh M PacueTHO-
MOSICHUTEIHHYIO 3aITHCKY.



7. OHEHOYHBIE MATEPHAJIBI IVI51 ITPOBEJTEHU S
IHPOMEXYTOYHOU ATTECTAIIUU OBYYAIOIIIUXCA ITO

TUCIHUATIIAHE (MOJYJIIO)

7.1. Onucanue mokasarejell M KpUTepUEeB OLCHUBAHUS KOMIIETEHIMH
Ha Pa3JIMYHBIX ITanax ux GopMupoBaHMsl, ONMUCAHUE KA OLlEHUBAHUS

7.1.1 DTan TeKyuero KOHTpoJist

Pe3ynprarel TEKylIero KOHTPOJIA 3HAHUM U MEXCECCUOHHOW aTTeCTaluu

OLICHUBAIOTCA I10 CJ'IGI[YIOIHeﬁ CHCTCMC.
«aTTCCTOBAHY,
«HE€ aTTCCTOBAH».

Komnerenmust | Pesysibrarni obyuenus,, Kpurtepuu ATTecTOBaH He aTTecToBan
XapakTepH3ylolmue OIlCHHBAHHSI
copMupoBaHHOCTH
KOMIIETCHIIHH
[K-3 3HATh AxruBHas pabora Ha nabopa- | Beinonnenue pador |  Heswinonnenue

[Tpubopsl, anmapaTypy| TOPHBIX U MPAKTHYECKHX 3a- | B CPOK, MPEAYyCMOT-
W JaTYUKK U YCTPOW-| HATHUAX, OTBEYAET HA TEOPETH- | PEHHBIH B pabounx
CTBa Ul HpPOBEACHUS 94EeCKHE BONPOCH. IIporpamMmax

paboT B CPOK, mpe-
JlyCMOTPEHHBIN B
pabouux mporpam-

BaMu i1 AWar”Ho-
CTUKH TCXHOJIOIrHYC-
CKHX CHUCTCM.

WCTIBITAHUN W JWarHo- Max

CTHKH  TEXHOJIOTHYe-

CKOTO 000pyIOBaHH.
YMETb Pemenue tecToBbIX 3aaa4. Brinonnenue pa- Hesbimonnenue
IIpousBoauth nauar- 00T B CPOK, TIpe- paboT B CPOK,
HOCTUPOBAaHUE  TeX- JIyCMOTPEHHBIN B | TIPEIyCMOTPEHHBII
HOJIOTUYECKOro 000- pabouux mpo- B paboymX Mpo-
pYZAOBaHUS U UX dJie- rpaMmax rpaMmax
MEHTOB. ITonw30-
BaThCS  MpHOOpaMH,
YCTpOHCTBaMU u
MIPUKJIAAHBIMA  TIPO-
rpaMMaMH IJIsl Tuar-
HOCTUKH TEXHOJOTH-
YECKUX CHCTEM
BJIAJIETH Peuienne TectoBbIx 3a1a4 Brinonxenue pa- Hesrimonnenue
HaBbikamu paboThI € 00T B CPOK, TIpe- paboT B CPOK,
amnmaparypoi  mpu- JIyCMOTPEHHBIN B | MPEIyCMOTPEHHBII
KIQJIHBIMA TPOTPaM- pabouux mpo- B paboYHX Mpo-
MaMH, U YCTPOMCT- rpaMmax rpaMmax




7.1.2 DTan NpoMeKyTOYHOI0 KOHTPOJISI 3HAHUM
Pe3ynbTaThl MpOMEKYTOYHOIO KOHTPOJISI 3HAHUM OLICHUBAKOTCA B 6 11 7
ceMecTpax JJisi OYHOU U 3a04HOM (hopM 00yUYEHHUsI IO CUCTEME:
«OTJIIMYHOY;
«XOpOLIOo»;
«YIOBJIETBOPUTEIBHOY;

«HCYIOBJICTBOPHUTCIILHO

Komnerenuus

Pe3yabTaTbl
0o0y4eHus,
XapaKkTepH-
3ylolue
copmupo-
BAHHOCTH
KOMIIeTeHIMH

Kpurepun
OLICHUBAHUS

OTan4YHO

Xopomuio

YaoBa

Heynosa

I1K-3

3HaTh
[Tpubopsl,
anmapartypy H
JaTYUKA u
yCTpoiicTBa
JUIL  TIpOBEIe-
HUSL HCHBITA-
HUA W Juar-
HOCTHKH TeX-
HOJIOTUYECKO-
ro obopymo-
BaHMSI.

Tect

Brimosinenue

recta Ha 90-100%

Brmmosnnenue Tec-
Ta Ha 80-90%

BrimosHeHue

Tecta Ha 70-80%

B tecre menee
70% npaBub-
HBIX OTBETOB

YMETh
IIpousso-
JIUTh  JHAar-
HOCTHPOBa-
HHE TEXHO-
JIOTUYECKOTO
obopymoBa-
HUA H HX
3JIEMEHTOB.
ITone30-
BaTbCA IIPH-
6opamu,
YCTpOICT-
BaMH U TpH-
KJIaJHBIMH
nporpamma-
MH U M-
ArHOCTHKH
TEXHOJIOT U~
YEeCKHX CHC-
TeM

Tect

Bremonaenne
TecTta Ha 90-
100%

Brimonaenne
tecta Ha 80-90%

Bremonaenne
Tecta Ha 70-
80%

B Tecte me-
Hee 70% mpa-
BUJIBHBIX OT-

BCTOB

BJIAJIETh
Hagbikamu
paboThI c
amnmapary-
poit npu-
KJITHBIMH
nporpamma-
MH, U YCT-
poiicTBamMu

Tect

Brmonaenne
Tecta Ha 90-
100%

Bremonnenue
tecta Ha 80-90%

Brmonaenne
Tecta Ha 70-
80%

B Tecte me-
Hee 70% mpa-
BUJILHBIX OT-

BETOB




JUIA THar”Ho-
CTHKH  TCX-
HOJIOTHUYC-
CKHX CHUcC-
TCM.

7.2 IlpuMepHBbIii NepeYeHb OUEHOYHBIX CPeACTB (THNOBbIE KOHTPOJIb-
Hble 3aJaHUSl WM HHbIe MaTepHaJbl, HEOOXOAUMbIE IJf OLEHKH 3HAHWI,
YMEHHMH, HABBIKOB M (MJIN) ONbITA AeATEJIbHOCTH)

7.2.1 IlpuMepHbIii NepeYeHb 3aJaHUH ISl MOATOTOBKH K TeCTHPOBA-
HUIO

1. KakoBo Ha3HayeHHeE JeTEKTOPOB ABHKeHUs ?

a) U3MEPSATH CKOPOCTH;

0) nmoaydarh HHGOPMALIUIO OT ABUXKYIIETOCS 00BEKTA;

B) (MKCHPOBATh TMEpEMEIICHHEe OOBEKTOB U HMCIIOJIB30BATh ISl KOH-
TPOJIS 32 OKPYIKAIOIIEH 0OCTAaHOBKOM.

2. Kakoii npyuHUIMI JeiiCTBUS UCIOJIb3yeTCsl B IACCUBHOM HMH-
dbpaxpacHoM neTekTope NBUKEHUA?

a) poHOBOE MH(PAKPACHOE U3ITYyUYEHHUE KOHTPOJIUPYEMOM 30HBI;
0) oHOBOE CIEKTpaIbHOE U3ITYYEHHE KOHTPOJIUPYEMOU 30HBI;
B) (POHOBOE FNEKTPOMATHUTHOE U3JTyUYE€HUE KOHTPOJIUPYEMOU 30HBI.

3. Kakoil npuHIHII JeHCTBUS UCHOJIb3YeTCH B ALIMOBOM ONTHKO-
3JIEKTPOHHOM IO0KAPHOM HU3Belarese?

a) Ha MPUHIKIIE HH(PAKPACHOTO U3ITYUYCHHE;
0) Ha TPUHITUIIE EMKOCTHOTO COMPOTHBIICHHE;
B) 110 MPUHIUITY PaOOThI JATYHKA JABICHUS.

4. YcTpoiicTBO , Mpeodpasywinee U3MepsAeMyl) HJIN KOHTPOJIU-
pyeMyl0 BeJIMYMHY B CHUTHAJI, YIOOHBIN 1l Mepeaadyu, 1ajib-
Helilllero npeodpa3oBaHusl WM PerucTPalliM HA3LIBAETCH:

a) TaTIYUKOM;
0) AIEKTPOIOM;
C) TEHEPaTOPOM.

5. K napaMeTpr4ecKuM JaTYMKAM OTHOCATCH?
a) TEPMODJIEKTPUUECKHUE;

0) peocTaTHbIE;
B) (hOTOINEKTPUUECKUE;




6.

7.

9.

I') IbE303JIEKTPUUECKUE.
JIaTYUKH - yCTPOHCTBA, KOTOPbIE NMPe0OPa3yIoT:

a) MaJIbIC HAIIPS’KCHUSA B HAIIPSAKCHUS OOoJbIICH BCJINYUHBI,
6) QJICKTPUICCKUC BCIINYHUHBI B HCOJICKTPHYCCKHUC,
B) HCIOJICKTPHUUCCKHUEC BCIIMIHUHLBI B DJICKTPHUYCCKHC.

J{aT4uKH, B KOTOPBIX MO/ BJIUSIHHMEM U3MEPsAEeMOI HEIJIeKTPH-
YeCKO# BeJIMYHUHbI MIPOMCXOAUT U3MEHEHHE OHOI0 U3 ero Ina-
PaMeTpoB, HA3BIBAKOTCS:

a) aKTUBHBIMU;
0) MaCCUBHBIMH.

YcrpoiicTBo, mpeodpasywoiiee M3MepSeMyl) MM KOHTPOJIU-
PYEeMYI0 BeJIMYHUHY B CUTHAJI, YAOOHBIW /51 mepeaayuu, Aajib-
Heiilero npeodpa3oBaHus WIH PErucTPALMU HA3LIBAETCH:

a) TaTYUKOM;
0) 2IEKTPOIOM;
B) TEHEPATOPOM.

JlaTunKH, KOTOpPble NMPeodpa3yldT HedJleKTPpHYecKHe BeJIuYH-
Hbl HEMOCPEJCTBEHHO B JJIEKTPHYeCKHE (TOK, HANPSKeHHeE),
HA3BIBAIOTCSH:

a) aKTUBHBIMU;
0) macCUBHBIMH.

10. Kakue u3 MEPECIYUCIICHHBIX TAaTYUKOB ABJIAKTCA I'C¢HEPaToOp-

HBbIMMU:

a) peocTaTHbIC;

b) UHIYKTUBHBIE;

C) IbE303JIEKTPUUECKUE;
d) eMKOCTHEIE.

7.2.2 IlpuMepHBblii epevYeHb BOMPOCOB /sl MOATOTOBKH K 3a4eTy

b NS

OO61ue cBeieHus U KiacCU(pUKALMS TaTYUKOB.
TpeOGoBaHus, MPEABIBISIEMbIEC K TaTYUKAM.
OcCHOBHbBIE XapaKTEPUCTUKU JATYUKOB.
CTpyKTypHBIE CXEMBI TaTYMKOB.



5. Kackaanble COeITMHEHUS U 3BEHBSL.

6. duddepenunaabHbie JATYUKH.

7. JloromeTrpudeckue npeoodpa3oBaTeIIn.

8. KomMrmeHcanroHHble Tpeo0pa3zoBaTey.

9. DnexTpruyecKkue u3MEPEHUs HE DJIEKTPUUECKUX BEITUYUH.

10.OcHOBHbBIE TIOHSTUSI U OMpENEICHUS M3MEPUTETBHBIX IMpeoOpazoBarte-
JIEN.

11. U3mepurtenbHble mnpeoOpa3oBaTeii U CTPYKTYPHbI HM3MEPEHUN YCT-
POWCTB.

12.00mmit npuHIMI Tepenadyn WHpOpMaIuu, MOIYJIANUS MepeaaBacMbIX
CUTHAJIOB.

13.0O01mue cBOMCTBA U Pa3HOBUIHOCTH U3MEPHUTEILHBIX MPEe0Opa3oBaTeeH.

14.1TonsTHE peanpHON U HOMUHAJIBHOW XapaKTEPUCTUKH.

15.AnnuTrBHAS U MYJIbTUIUIMKATUBHAS MIOTPEIIHOCTH.

16.Cratnueckre 1 IMHAMUYECKHUE OTPENTHOCTH.

17.001ue MeToabl NOBBIILIEHUS TOYHOCTU CPEACTB U3MEPEHUM.

18.Pa3HOBUIHOCTH MEXaHUUYECKUX U3MEPUTEIIHHBIX MTPe0Opa3zoBaTee.

7.2.3 MeToauKA BBICTABJICHUS OLEHKHU MPHU NMPOBEACHUMN MPOMEKYTOU-
HOM aTTeCcTAIlNH

3a4eT ¢ OLIEHKOW MPOBOJUTCS IO TECT-OUJIeTaM, KaXKJbIi M3 KOTOPBIX CO-
nepkuT 10 Bompocos. Kaxaplii mpaBuiIbHBIA OTBET HA BOIPOC B TECTE OLICHUBA-
ercs 1 6aytoM. MakcuManbHOE KOJIMUeCTBO HaOpaHHbBIX OayuioB — 10.
1. Ouenka «HeyaoBieTBOPUTENBbHO» CTABUTCS B Cilydae, €CJIM CTYJIEHT Ha-
Opast MeHee 4 6asioB.
2. OueHka «YIOBIETBOPUTEIBHO» CTABUTCS B ClIydae, €Clid CTYJIEHT HaOpal
oT 4 1o 6 6aJuIoB.
3. Ouenka «XopoIiIo» CTaBUTCS B cllydae, €ClH CTyJeHT Habpam oT 6 1o 8
0aJuIoB.
4. Omnenka «OTIMYHO» CTaBUTCS, €CIIU CTyACHT HaOpais oT 8 1o 10 Gamos.

7.2.4 TlacniopT OlIEHOYHBIX MATEPHAJIOB

No KonTpomupyemsbie paszne- | Kox koutponupyemoii | HammenoBanue
n/m | Jibl (TEMBI) TUCITUTLIIUHBI KOMIETEHIIUU (WUJIU €€ | OLICHOYHOTO CPe/i-
4acTH) CTBa

1 OCHOBHBIE TOHSITHS U3MEPH- I1K-3 Tect, 3ader, yCTHBIN
TEJIbHOW TEXHUKH OIIpOC

2 DNEKTPUUECKUE U3MEPEHUS I1K-3 Tect, 3auder, yCTHBIN
HEDJICKTPUIECCKHUX BEIMIUH OIIpoC

3 OO01re NpUHIKIIBL Tepeavu I1IK-3 Tect, 3auder, yCTHBIN
nH(popManuu onpoc

4 OO6mmue cBoiicTBa u pazHoBua- | [1K-3 Tect, 3ader, yCTHBIN
HOCTHU M3MEPUTEIBHBIX MTPE00- orpoc
pazoBarenei




5 Krnaccudukanus norpemrHo- IIK-3 Tect, 3auer, yCTHBIA
CTEU U3MEPEHUI Ompoc

6 MexaHuyeckue ynpyrue us- [1K-3 Tect, 3auer, yCTHBIA
MepHTEIbHBIE TpeoOpa3oBare- onpoc
M

7 PesuctuBnbie mpeodOpazoBare- | [1K-3 Tect, 3auer, yCTHBIA
JIM MEXaHUYECKUX BEIUYUH oIpoc

8 [Ibe30anexTpuyeckue npeod- | I[1K-3 Tect, 3ader, yCTHBIN
pazoBaTenu oIpoc

(8] DIIEKTPOCTATUYECKUE, EMKO- IIK-3 Tect, »K3ameH, YyCT-
CTHBIE U DJIEKTPOMArHUTHBIE Hbli omnpoc, KII
npeoOpa3oBaTean

10 N3mepenue remneparypsl. I1K-3 Tect, 5K3ameH, ycr-
OO01ue cBeneHus 1 KiIacCu- HbIi onpoc, KII
bukanus

11 OcHoBbsl u3mepenus remnepa- | [1K-3 Tect, »sK3ameH, YyCT-
TYpPBI TEPMODIIEKTPUYECKUM HbIi onpoc, KIIT
METOJIOM

12 Onekrpuyeckue tepmometpsl | [1K-3 Tect, sK3ameH, YyCT-
CONPOTHUBJICHHUS Hb1i onpoc, KI1

13 N3mepenue remnepatypst Ten | [1K-3 Tect, 5K3ameH, ycr-
110 UX U3JIYYEHUIO Hb1i1 onpoc, KIT

14 H3mepenue naBineHus IIK-3 Tect, sK3ameH, YycCT-

Hb1i1 onpoc, KIT

15 VYcerpolicTBa AJ1sl ”BMEPEHUS IIK-3 Tect, sK3ameH, YycCT-
pacxoza KuIKOCTEH, ra3oB U Hb1i1 onpoc, KIT
napa

16 W3mepenue yposus xuakoctu | I1K-3 Tect, 5K3ameH, ycr-

Hb111 onpoc, KIT

7.3. MeToan4yecKkue MaTepuajibl, onpeaesiioniue npoueaypbl OleHuBa-
HUA 3HAHUH, YMEHU, HABBIKOB U (HJIM) ONbITA AeSITEJIbHOCTH

TecTupoBaHue OCYIECTBISAETCA, JIMOO MPU NOMOLIM KOMIBIOTEPHOI CHCTE-
Mbl TECTUPOBAHUSA, JUOO C UCIIOJIB30BAHUEM BbIJAHHBIX TECT-3aJJaHUN HA OyMaK-
HOM HocuTtene. Bpemsa tectupoBanust 30 MuH. 3aTeM OCYLIECTBIISIETCS MPOBEPKa
TeCTa IK3aMEHATOPOM U BBICTABIISIETCS OLIEHKA COTJIaCHO METOJUKH BBICTABIICHUS
OLICHKH TIPU MPOBEIACHUHU MPOMEKYTOUYHOUN aTTeCTALIUU.

Pemenue cranaapTHBIX 3a/1a4 OCYUIECTBISETCS, JIMOO MPU MOMOIIU KOMITb-
IOTEPHOM CHUCTEMbI TECTUPOBAaHUS, MO0 C UCIOJIb30BAHUEM BBIJJAHHBIX 3a7a4 Ha
OymaxxHom Hocutene. Bpems pemenus 3amad 30 MuH. 3aTeM OCYIIECTBIISIETCS
IIPOBEpKa PEIICHMS 3a7a4 PK3aMEHATOPOM M BBICTABISIETCS OLIEHKA, COIJIACHO Me-
TOJIMKY BBICTABJIICHUS OLIEHKHU IIPH NPOBEACHUHU POMEXYTOYHOM aTTECTALNH.

Pemenne npukinaaHbIX 3a7ad OCYLIECTBIISETCS, MO0 IPU MOMOILIU KOMIIb-
IOTEPHOM CHUCTEMBI TECTUPOBAaHMS, MO0 C UCIOJIb30BAHUEM BBIJAHHBIX 3a]a4 Ha
OymaxHoM Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeéM OCYIIECTBIISIETCS
IIPOBEpPKA peUIeHUs 3aJa4 SK3aMEHATOPOM U BBICTABIIAETCS OLEHKA, COTJJACHO Me-
TOJMKY BBICTABJICHUS OLIEHKU IIPU MPOBEACHUU MPOMEXYTOUYHOM aTTECTALIUU.



3ammTa KypcOBOTO IIPOEKTa OCYILIECTBIISIETCS COIJIACHO TPEOOBAHUSM,
MIPEIBABISIEMBIM K Pa0OTE, OMMMCAHHBIM B METOIMYECKUX MaTepuanax. [Ipumeproe
BpEMSI 3alIUTHI HA OJTHOTO CTyAEHTa cocTaBigaeT 20 MUH.

8 YYEBHO METOJINYECKOE U HTH®POPMAIIMOHHOE
OBECIIEYEHHUE JUCIIUITJINHBI

8.1 Ilepeyennb yueOHOM JUTEPATYPbI, HCOOXOAUMOM JI OCBOCHUS M C-
HUILTUHBI

1. llummapes B.JO. ®usndeckue 0CHOBBI MoMyueHus: nHGopManuu: yued. mo-
coobue mis crya. B.IO.IlummapeB. — M.: Wznarenbckuil HEeHTp «AKaaemusy,
2010.—-448 ¢

2. lumkun N.®., Teoperuueckas merposiorus. Yacts 1. Obmas Teopus uzme-
peHuii: YueOHUK aJig BY30B. 4-¢ u3fl., nepepad. u pom. — CII6.: [Tutep, 2010. 192
c.: n.-(Cepus “YueOuuk ayis By30B”). UHTepHET-pecypc

3. augpor b.B., 11201 Texuuueckue cpeacTBa aBTOMATH3AIUK: Y YSOHUK IS
cTya. Beicil. yue0. 3aBenenuii / b.B. llanapos. A.Jl. Uynakos.- M.: M3narenbckuii
HeHTp «Axkaaemusi», 2010. — 240 c.

4. AdanacbeB A.A., A941 ®uszndeckre OCHOBBI H3MEPECHHUHN YICOHUK IS CTYI.
BbIcII. yuel. 3aBenenuit / A.A.Adanacees, A.A.Iloronnn, A.I'.Cxuptnanze. — M.:
Nznarensckuit netp «Axamgemus», 2010. — 240 c.

5. Caxun C.I'., Cpencta aBTOMaTHUECKOTO KOHTPOJISI TEXHOJIOTMYECKUX Tapa-
MeTpoB; YueOnuk. — CI16.: U3n-o “Jlanw”, 2014 — 368 c.: wi. — (YueOHUK 1 By-
30B. CrienMajibHast JTUTEpaTypa).

6. Caxun C.I'., IIpubopsl KOHTpOJISI COCTaBa M KaueCTBa TEXHOJIOTHYECKHUX
cpen: Yuebnoe nmocodue. — CII06.: U3n-Bo “Jlanw”, 2012 — 432 c.: (Ilmroc Bxieiika
8 c.-YueOHuk 1151 By30B. CrienianibHas TuTeparypa).

7. CxopoboratoB B.C., Jlanuno KO.M., U3yuenne npuHIuna 1eHCTBUS U yCT-
poiicTBa matunkoB Temmeparypbl. MY k mab. pad. Nel Perucrparmonnsiii Ne248-
2014.

8. CkopoboratoB B.C., Jlanunos FO.M., U3y4yenune npunmnuma qedcTBUS U yCT-
pOICTBa IBIMOBOTO OITHUKO-3JIEKTPOHHOTO TMOXKapHOTO Hu3Bemarenss MY k 1naf.
pab. Ne2 Perucrpanmonnsiii No249-2014.

9. Ckopoboraros B.C., lanunos FO.M., 3yuenune npuHuumna qeicTBUS U yCT-
poiicTBa eTeKTOpoB nABWKeHUs. MY k mab. pab. Ne3 Peructpaunonusiii Ne250-
2014.

10. Ckopob6oratos B.C., Janunos FO.M., NU3yuenue npuHuuna 1elcTBUs U yCT-
poiicTBa AaTunKOB JaBieHud. MY k na6. pad. Ne4 Peructpaunonnsiii Noe251-2014.



11. Cxopoboraros B.C., 3yuenue npuHIna JeiCTBUS U yCTpOWCcTBa 1abopa-
TopHoro norennuomerpa I1I1-63 u HEKOTOPBIX MPUOOPOB C €r0 UCIOIb30BAHUEM.
MY k na6. pa6. Ne5-9 Peructpaunonnsiii No248-2014.

12. Hanunos KO.M., Ckopob6oratoB B.C., U3yueHue KOHCTpyKUUH, TEXHUYE-
CKUX U TOYHOCTHBIX XapaKTEPUCTHK U3MEPHUTENIbHBIX MHCTPYMEHTOB. MY Kk 11al.
pab. Nel0-12 Peructparmonnsiii Ne248-2014.

8.2 Ilepeyenr HMHPOPMANMOHHBIX TEXHOJOIMH, MCIOJb3YEeMbIX IPH
OCYIIECTBJIEHMH 00pPa30BaTeJbLHOI0 Mpolecca Mo JUCHUILINHE (MOIYJII0),
BKJIIOYAS NepeYeHb JUIEH3MOHHOI0 MPOrpaMMHOI0 odecrevYeHnsi, pecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu « AHTEepHeT», COBpEeMEHHbIX
npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Microsoft Word, Microsoft Excel, Internet Explorer

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJINMASA
JJIA OCYIIECTBJIEHUSA OBPASOBATEJBHOI'O ITPOLHECCA

JIyist IpoBeICHUS JIGKITMOHHBIX 3aHATUNA HE0OX0aMMa ayAuTOPUs, OCHAIICH-
Hasl BUJICOTIPOEKTOPOM C IKPAHOM U TIOCOOUSMU IO MPODUITIO.

Kommnsrorepuslii kinacc, ocHaeHHasi [I9BM ¢ ycTaHOBIEHHBIM IpOrpaMM-
HbIM obecrieueHueM, aya. 234/3, 226/3.

BugaeonpoexTop ¢ s3kpaHom B aya. 234/3.

10. METOJAUMYECKUE YKA3AHUS IS OBYYAIOLUXCS MO
OCBOEHMIO JUCLUTIJIMHBI (MOIYJIST)

[To nucrumuinne «/laTunku u npeodpazoBarenu HHPOpPMAIIH

CHCTEM HM3MEpPEHUs, KOHTPOJISI M YHPABICHUS» UYUTAIOTCS JIEKIIUH, MPOBO-
ISITCS Ta00OpaTOPHBIE U MPAKTUYECKUE 3aHSATHSI, BBIIOIHSAETCS KyPCOBOM MPOEKT.

Jlekuuu mpezcTaBisier co0Oi CUCTEMaTHYeCKOe, MOCIe0BaTeIbHOE H3JI0-
KeHue y4eOHOro Marepuana. To — OJIHa U3 BaXKHEUIUX (HopM ydeOHOTO mporiec-
ca ¥ OJIMH M3 OCHOBHBIX METOJIOB IpenojaBaHus B By3e. Ha jgeknusx ot cryaeHra
TpeOyeTcs He IPOCTO BHUMAHHUE, HO U CaMOCTOSITENIbHOE O(POPMIIEHHE KOHCIIEKTA.
KauecTBeHHBI KOHCHEKT JOJKEH JIETKO BOCIIPUHUMATHCS 3PUTEIBHO, B 3T0 TEK-
CTe cleayeT coOmroaaTh ad3allbl, BBIICIITh 3aT0JI0BKH, IPOHYMEPOBATh (POPMYJIHI,
NOTYEPKHYTh TEPMUHBL. B KadecTBe LIEHHOTO COBETa PEKOMEHIYETCS 3aliChIBAaTh
HE Ka)XJ0€ CJIOBO JIeKTopa (MHauYe MOKHO MOTEPSATh MBIC/Ib U HaYaTh MUCATh aBTO-
MaTHYeCKH, HE BHUKAsI B CMBICH), a TIOCTAPaThCs TOHATH OCHOBHYIO MBICIh JIEKTO-
pa, a 3aTeM 3aIncaTh, UCIIONb3YsI MOHATHBIC COKPAIICHHS.



- CamocTodaTenpHast paboTa CTyI€HTOB CIIOCOOCTBYET TNTyOOKOMY yCBOCHUS
y4eOHOro MaTepuana M pa3BUTHIO HABBIKOB camMooOpa3zoBaHus. CaMoCTOsTeNbHAS
paboTa nmpeanoagaraeT caeAyole CoCTaBIsoIIuE:

- paboTta ¢ TekcTaMu: y4eOHUKaMH, CIIPaBOYHMKAMU, JOTOIHUTEIbHON JIU-
TEepaTypou, a Takyke MpopadoTKa KOHCIEKTOB JEKIUN;

- BBITIOJIHEHHE JIOMAITHUX 3a/1aHUM U TUIIOBBIX PACUYETOB;

- paboTa HaJy TeMaMu JJi1 CaMOCTOSITEIbHOTO U3yUEHUS,

- yyacTue B paboTe CTyJECHYECKUX HAYYHBIX KOH(EpEeHIIUA, OJIUMITHA]T;

- MOATOTOBKA K 3a4eTaM M 9K3aMEHAaM.

Kpome 0a30BbIX yueOHUKOB PEKOMEH/IYETCSI CAMOCTOSITEILHO MCIIOIb30BAaTh
uMeronrecs B 6ubauoreke yueOHo-MeToquueckue nocoous. HesaBucumo ot Buna
ydyeOHHKa, paboTa ¢ HUM JOJKHA MPOUCXOIUTH B TEUCHHE BCEro cemecrtpa. D¢-
(dexTuBHEE pabOTaTh C YYEOHHMKOM HE MOCIE, a epe] JICKIUEH.

[Ipn o3HaKOMJIEHMH C KaKUM-JTHOO pa3[esioM PEKOMEHAYETCS MPOYUTATh
ero IEeJIUKOM, CTapasiCh YJIOBHUTh OOIIYIO JIOTHKY HM3JI0KEeHUs TeMbl. [Ipu moBTOp-
HOM YT€HHUH XOpOILO aKIEHTUPOBATh BHUMAHHUE Ha KIIFOUEBBIX BOIPOCAX U OCHOB-
HBIX TeopeMax (popmynax). MOKHO COCTaBUTh UX KPATKUIl KOHCIIEKT.

CremneHb yCBOGHMSI MaTepuaia MpoBepseTcs ClAeAYOIUMHA BUJaMU KOHTPO-
TSt

- TeKymui (ompoc);

- pyOeXHBIHN (KOJUIOKBUYM);

- IPOMEXKYTOUHBIHN (KypcoBasi paboTa, 3a4eT, 3a4€eT C OLIEHKOMH, DK3aMEH ).

KomnokBuym — ¢opMa UTOTOBOI MPOBEPKU 3HAHUHN CTYACHTOB IO OIpPEJe-
JICHHBIM TEMaM.

3aueT — opMa NPOBEPKHU 3HAHUIN U HABBIKOB, IIOJYUYEHHBIX HA JEKIIMOHHBIX
U TpakTUYecKuX 3aHATusAX. (Craya BcexX 3a4eToB, MPEAYCMOTPEHHBIX Y4EOHBIM
IUTAaHOM Ha JaHHBIA CEMECTp, SBIAETCS OO0s3aTENBHBIM yCIOBHUEM JI JIOMyCKa K
HK3aMEHAIIMOHHOMN CECCHUMN.

Dk3aMeH — (opMa UTOTOBOM MPOBEPKU 3HAHUM CTYIEHTOB.

JUist ycnemHon ciadu 3K3aMeHa He0OXOAMMO BBINOJHUTH CIEIYIOUIUE pe-
KOMEHJIalIMU —TOTOBUTHCS K K3aMEHY CJIEIyeT CUCTEMAaTUYECKH, B TEUEHUE BCETO
cemectpa. IHTeHCHBHAs TOATOTOBKA J0HKHA HAYAThCS HE MO3/IHEE, YEM 32 MECSII-
MOJITOpA JI0 AK3ameHa. J[aHHbIe mepes K3aMEeHOM TpHU-4eTbipe AHS dPdeKTHUBHEE
BCET0 HUCIOIb30BATh ISl IOBTOPEHUSI.

Bun yueOHbIX JlesTeIbHOCTh CTYICHTa
3aHITHU
Jlexmms Hanucanne kOHCIIEKTa JIEKIMI: KPAaTKO, CXEMAaTUYHO, MOCIEI0BATEIHHO

(uKCUpOBaTh OCHOBHBIE MOJIOKEHUS, BBIBOJIBI, (POPMYIHPOBKH, 00001IIe-
HUs; TIOMEYaTh BA)KHBIE MBICIIU, BBIACIATH KIIFOYEBBIE CIIOBA, TEPMHHBI.
[IpoBepka TEPMUHOB, MOHATHN C IOMOIIBI SHUMKIOINEANM, CIIOBAPEH,
CIPAaBOYHHKOB C BBIIMCHIBAHUEM TOJIKOBAHWN B TeTpajb. OO03HaueHUe
BOIIPOCOB, TEPMUHOB, MaTepuaa, KOTOPbIE BbI3bIBAIOT TPYJHOCTH, IOUCK
OTBETOB B PEKOMEHyEeMOH UTeparype. Eciau caMoCTOSTENIbHO HE yIaeT-
csi pazo0Oparbcsi B Marepuaie, Heo0XoIuMo chOopMyIMpPOBATH BOIPOC U
3a/1aTh NPENOAABATENI0 Ha JICKIIUY WM HA IPAKTUYECKOM 3aHATHH.




IIpakTrueckue
3aHATHA

KoHncnektupoBanue pekoMeHayeMbIX HCTOUHUKOB. PaboTa ¢ KoHCIIEKTOM
JEKLUHI, TOArOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCAM, MPOCMOTP pe-
KOMEHyeMo# nurepaTypsl. [IpociymmBanue ayino- U BUAECO3anUCEN 10
3aJJaHHOI TeMe, BBINOJIHEHHE PacyeTHO-rpa)uuecKuxX 3a/laHuil, pelieHme
3aJ1a4 110 AJITOPUTMY.

Iloxroroska k
g hepeHIIpo-
BAaHHOMY 3a4€Ty U
DK3aMEHY

[Ipu moAroToBKE K 3a4eTy M IK3aMEHY HE0OXOJUMO OPHEHTUPOBATHCS Ha
KOHCTIEKTHI JIEKIIMM, PEKOMEHIyeMYIO JINTEpaTypy W pelieHue 3a7ad Ha
MIPAKTUYECKHUX 3aHATHUSX.




AHHOTALINA

K pabouei mporpaMme JUCIUTILTUHBI
«JlaTyuku 1 ipeodOpazoBaren nHbOpMaIIUU
CHUCTEM U3MEPEHUS, KOHTPOJIS M VIIPABJICHUS

Hanpasienune noarorosku (cnenuansiocts) 11.03.03 — KoHcTpyupoBaHue u
TEXHOJIOTHUS YJIEKTPOHHBIX CPEJICTB

Ipoduns (cnenumanuzaius) [IpoeKTHPOBaHKWE U TEXHOJOTHS PATUOIICKTPOHHBIX
CpEJICTB

KBanupukanusa BpinyckHMKa bakanaBp

HopmaTuBHbIii nepuoa o0yuenus 4 rona / 5 net

dopma o0yuenusi OuHas / 3aouyHas

I'on Hayasa moaroroBkm 2018 r.

Heab n3yyeHus1 AUCHMIVIMHBI: YMEHHE B IIPOLIECCE NHKEHEPHOU JEATENb-
HOCTH JOCTHraTh I'apMOHU3ALMM MPEAMETHOW CpeJbl, SKOJIOTMYECKOro OanaHca
WHIYCTPUAJIHLHOTO OOIIECTBAa C OKpY’KaIoIIel cpeioi; MPpUOOpPETeHnEe TeopeTHuye-
CKMX U MPAKTUYECKUX HABBIKOB XYJI0KECTBEHHO-KOHCTPYKTOPCKOI'O MPOEKTHUPO-
BAaHMS IUIACTUYECKUX M LBETOBBIX pemieHui POC; m3ydeHne OCHOBHBIX IOJIOXKeE-
HUWA SPrOHOMHUKH, SIBJIIFOLIUXCS OCHOBOINOJIATAIOIIMMU I YIYUYLIEHUS YCIOBUUN
TpyZJa, IPOU3BOJCTBEHHBIX U OOILECTBEHHBIX OTHOLIEHUI W MOBBIIICHUS HAJEXK-
HOCTH CHCTEMBI «YEJIOBEK-MaIlINHA.

3agaum u3y4yeHus TUCHUILINHBI:
- KOOpJMHAIMS TEeXHUYECKUX XapakrtepucTtuk POC ¢ mcuxodusmonornuecKumMu
napaMeTpaMH 4eJ0BEKa-oMepaTopa Mpu yu4eTe OKPYKaroIIeil Cpebl;
- COrJIaCOBAHME TEXHUYECKUX PEIICHUN MPOEKTHpyeMbIXx KOHCTpykiui POC ¢
BO3MOKHOCTSIMU CYHIECTBYIOIIMX TEXHOJIOTUYECKUX MPOLIECCOB H3rOTOBJICHUS
POC ¢ nenpio ckoperIero oCBOCHUS U3ICIUNA B CEPHITHOM ITPOU3BOJICTBE U 00ec-
TIEYCHUST CKOPEHIIIETO OCBOCHUS M3eNHi 0e3 yiiep0a i uX 3CTEeTHUECKUX mapa-
METpPOB;
- YBS3Ka 3CTETHMUECKUX XAPAKTEPUCTUK MPOCKTUPYEMBIX WU3JEIUN C YCTAHOBJICH-
HBIMHU JIJI 3THX IIeJIedl KpUTEpUsIMU C I1eIbl0 oOecredeHuss HeoOXO0qUMOIro Mo-
PaJbHOIO M TEXHUYECKOTO pecypca U3IAEIus, YTO ONMPEAENSIET IIUTEIbHYIO PEHTA-
OEbHOCTH ISl MX MPOU3BOJICTBA U, BMECTE C T€M, OEpEKHOE OTHOUIEHUE K IMpH-
POAHBIM pecypcam;
- YMEHHUE MPOEKTUPOBATh KOHKYPEHTOCIOCOOHBIE M3JEIUs HAa OCHOBE y4e€Ta HX
MOTPEOUTENBCKUX KA4eCTB (ICTETUYECKUX, SPTOHOMHUECKUX, IKOTOTUUECKUX ).
Ilepeyenb popMuUpyeMbIX KOMIIETEHIUI:

[1K-3 - Cnocoben pa3pabarbiBaTh NPOTPaMMbl 1 METOAUKH HUCIIBITAHUNA pa-
JTMODJIEKTPOHHBIX TPHOOPOB M KOMILIEKCOB.
Oo6mas Tpynoemkocts aucuumuinabl 3ET: 9 3.¢.

(I)opMa HTOrOBOIo KOHTPOJIA IO TUMCHMAIIMHE: _ DK3aMCH



(3ager, 3a4eT C OIICHKOM, YK3aMEH)
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