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1. HEJIX OCBOEHUA

1.1

Ienmpro 0cBOCHUS y4eOHON NUCIUIUIMHEI SBIISETCS TOJTOTOBKA CTYIEHTOB K HAyIHO-HCCIIEJOBATENbCKON M MPOEKTHO-
KOHCTPYKTOPCKOH IeATeTbHOCTH, B KOTOPBIX HEOOX0AUMO UCIIOIb30BaTh COBPEMEHHBIE CPEJICTBA U3MEpEeHuil mpu
IIPOBEJICHIUH U3MEPUTEIBEHOTO 3KCIIEPUMEHTA; YMEHNE 00padaThIBaTh PE3yIbTaThl H3MEPEHHUI, TTOIb3YACH
CTaHAAPTU30BAaHHBIMH METOANKAMH, a TAKXKE MCIIOIh30BaTh CIIPABOYHEIH ammapaT IJIs BEIOOpa CPENICTB U3MEPEHHH TIpH

PEIICHNHU KOHKPETHBIX U3MEPUTEIIbHBIX 3a/1a4.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOTPAMMBI

Brnok OIT: b1.B.JIB.13

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOfI MOATOTOBKE 00y4aI0IIerocsi:
2.1.1 | YuebHas npakTHka (03HAKOMHUTEIbHAs)

2.2 JucuuminHbl (MOIYIM) M NPAKTHKH, IS KOTOPBIX 0CBOEHHE TAHHOM JHCUMIIIUHBI (MOY/Is1) HEO0OX0AMMO KaK

npeauIecTBYOLIEE:

2.2.1 |CAD cucrembl B TOPHOM IIPOU3BOJICTBE
2.2.2 |I'mapoavHaMuKa IIAXTHBIX IOTOKOB
223 MarHuTHbI€, SJTEKTPHUYECKHE U CIICIIHATBHBIE METOIbI 000TaIIEHS
2.2.4 | Mapkmeiaepcko-reoie3udeckue npuoops
2.2.5 |IIpou3BonaCTBEHHAs MpaKTHKa
2.2.6 |IIpou3sBoJCTBEHHAs IPAKTHKA
2.2.7 |IIpou3BOJCTBEHHAs IPAKTHKA
2.2.8 |IIpou3BoJCTBEHHAs IPAKTHKA
2.2.9 |IIpousBoacTBeHHAs MPAKTUKa
2.2.10 |IIpou3BoacTBeHHAs MPAKTHKA
2.2.11 | CnenuanbHbie TJIaBbI IPOTPAMMHPOBAHUS
2.2.12 | CneuunanbHbIe TVIaBbl XUMHUH
2.2.13 | CtpouTenbHas MeXaHUKa
2.2.14 | Teopust aBTOMaTH4ECKOTO YIPABICHUS
2.2.15 | Teopus pa3zaeneHusi MUHEPAIOB
2.2.16 | DnexTpoTeXHHYECKOe U KOHCTPYKIIHOHHOE MaTepHaIOBEICHIE
2.2.17 | BIM-TexHONOTHH IPH MPOEKTUPOBAHHY TOPHOAOOBIBAIOIINX KOMIIIEKCOB
2.2.18 | ABromaru3anus ropHbIX MalllUH U YCTAHOBOK
2.2.19 | Aymgut u 3KcTiepTH3a IPOMBIIIIEHHOI 6e30macHoCTH
2.2.20 |T'eonmesmueckue pabOTHI IPH CTPOUTEIHCTBE
2.2.21 |T'eomexanmdeckoe 0OecTiedeHHe ITOI3EMHBIX U OTKPBITHIX TOPHBIX paboT
2.2.22 |T'eocraTucTHKa
2.2.23 |Teoduzndeckre METOIbI H3yIEHHUS MECTOPOXKICHHI
2.2.24 |T'unpomexaHHKa
2.2.25 |TopHas Temiopusnka
2.2.26 | HWmxeHepHas 3alIUuTa OKPYKAKOIIEH Cpebl
2.2.27 |VHTerprpoBaHHEIC TEXHOJIOTHUH JOOBIYH U MepepabOTKH MOJIE3HBIX HCKOMAEMBIX
2.2.28 | KoMOMHHPOBaHHBIE K OMOXUMHUYECKUE TEXHOJIOTHH TePepabOTKH ChIPhsI
2.2.29 |Maremaruueckue meroasl B [TYIC
2.2.30 | ObopynoBaHue o0OraTUTENbHBIX (HaOPUK U YCTAHOBOK
2.2.31 |IloazemHas ypOaHUCTHKA
2.2.32 |IlpoMpbluuieHHas CAaHUTAPUs ¥ TUTHEHA TPya
2.2.33 |IIpombllIeHHAs 3TEKTPOHUKA
2.2.34 | PanmoHanpHOE HCIIOIB30BAHKE H OXPaHa MPUPOIHBIX PECYPCOB
2.2.35 | CrpourenbHoe Aen0
2.2.36 | CtpouTenbCTBO TPAaHCIIOPTHBIX TOHHENEH
2.2.37 |Texnonoruu nepepabOTKH PYTHOTO CHIPbS
2.2.38 | TexHosnoruueckasi MUHEpaIOIus
2.2.39 | YnpapneHue MUHEPAIIbHBIMU pECYPCaMU
2.2.40 |®dnoTanuoHHOE 0OOTAIIEHHE ITOJIE3HBIX HCKOMTAEMBIX
2.2.41 | XuMudeckue U OMOXUMHUYECKHE TPOIIECCH TOPHOTO MPOU3BOJICTBA




2.2.42

DKoyorudyeckas 0€30macHOCTh TMMOJA3EMHOTO CTPOUTEIILCTBA

2.2.43 | DnexTpudecKue U HIEKTPOHHbIE almapaTsl

2.2.44 | DnexTpHyecKue MAIIHHBI

2.2.45 |CepTtuduxanus B TOpHOM JeTe

2.2.46 |T'eomexaHWdeckas U reoAnHaAMHIUYecKasi 0€30MacHOCTD

2.2.47 |TI'mopoMexaHW3NpPOBAHHBIE U ITOJIBOJHEIE TOPHEIE paOOTHI

2.2.48 | KoMmieKkcHbl MOHUTOPUHT HA TOPHBIX IPEATIPUSTUSIX

2.2.49 | Mapkueinepckre HHOOPMAIIMOHHBIE CUCTEMBI B ITPOU3BOICTBEHHO-TEXHOJIOTHUECKON IATSITLHOCTH
2.2.50 |Mopenu u METObI TEOMEXaHUUECKUX PACUETOB

2.2.51 | OO6oraieHne 1 KOMIUIEKCHAs TiepepadboTKa yriiei

2.2.52 | OCHOBBI TEOPHH HAJCIKHOCTH

2.2.53 | CucreMbl HICKYCCTBEHHOTO HHTEIIEKTA

2.2.54 | Cuctembl NO3ULIMOHUPOBAHUS U METO/IbI AUCTAHLIMOHHOTO 30HANPOBAHUS 3eMIIH
2.2.55 | JloObrya 1 nepepaboTKa CTPOUTETBHBIX TOPHBIX TIOPOT

2.2.56 |KBanumerpus Heap

2.2.57 | Mapkueiinepckue paboTsl IPH CTPOUTEIHCTBE METranoicoB

2.2.58 |MexaHHKa IOA3EMHBIX COOPYXKEHHH

2.2.59 |MogenupoBaHue U ONTUMHU3ALUS [IPOIECCOB TOPHOTO IIPOU3BOJICTBA

2.2.60 |MopenupoBaHue U pacueT MOA3EMHBIX COOPYKEHUN

2.2.61 | OxyckoBaHUE U METAJLILYpIus

2.2.62 | OpraHuszanys U ynpasjleHUE TOPHBIM IPOU3BOJCTBOM

2.2.63 | OueHka a3ponOrn4ecKux puCKOB TOPHBIX MIPEANPUATUN

2.2.64 |IlepepaboTKa HEMETATHYECKOTO CHIPhS

2.2.65 |IIpoexTHpoBaHNE TEXHOJOTHYECKUX MAIINH U 000PyTOBaHUS

2.2.66 |PexoHCTpyKLUS TOPHBIX IPEATIPUATUI

2.2.67 | TexHOJIOTUHU OOOTAIICHHUS U TIepepabOTKH MOJIE3HBIX UCKOMTAEMBIX

2.2.68 | YnpaBieHHe TOPHOIPOMBIIIIJICHHBIMU OTX0JIaMU

2.2.69 | YnpasieHue 3aracaMu ¥ KaueCTBOM MHUHEPAILHOTO ChIPhSI

2.2.70 | YnopasieHue 3HepropecypcamMmu

2.2.71 | Dxonoruueckas SKCIEPTHU3a B TOPHOM Jelie

2.2.72 | Beiciias reoae3us

2.2.73 | T'eonoro-skoHOMHUYECKas OLIEHKa MECTOPOKICHUH MOJIE3HBIX HCKOIAEMBIX

2.2.74 |Mamunsl 1 060pyAOBaHUE AJISI TOPHO-CTPOUTENBHBIX paboT

2.2.75 | MopenupoBaHue U aBTOMATU3aIUs 0OOTaTUTENBHBIX MPOLIECCOB U CXEM

2.2.76 |Opranuzamms, IIIAHAPOBAHHUE U YIIPABICHHE CTPOUTEIFHOTO IPOU3BOACTBA

2.2.777 | TexHonorus UCHOJIB30BAHUA U YTHUIIN3ALUHU OTXO10B TOPHOIO IPOU3BOJCTBA

2.2.78 | YupaBieHHue COCTOSHUEM MACCHBA TOPHBIX TTOPO/T

2.2.79 | YupapineHue ycTOMYMBOCTBIO OTKOCHBIX COOPYKEHUI

2.2.80 |T'eogunamuka HEap

2.2.81 |VHxeHepHBIN aHaIN3 TEXHOJOTUYECKUX MAllliH

2.2.82 | HUccaenoBanue 000TaTHMOCTH MOJIE3HBIX UCKOTTAEMBIX

2.2.83 | KomruiekcHOE OCBOEHHE re€0peCypCHOTO MOTEHIINAIa MECTOPOXKIEHU I

2.2.84 | O1neHka NPOEKTOB TOPHBIX MPEATIPUATHI

2.2.85 | OueHka NpoeKTOB MPEANPUITUH TOPHO-METAITYPIrHYECKOT0 KOMIUIEKCa

2.2.86 | OuuncTka CTOYHBIX ¥ KOHIUITMOHUPOBAHKE 0OOPOTHBIX BOJI

2.2.87 |IloaroToBKa K MPOLEAYPE 3AMIUTHI M 3aIIUTA BHITYCKHOW KBATH()UKAIIMOHHOW pabOThI
2.2.88 |IloaroroBka K NpoLEAype 3aLIUTHI U 3aIUTa BBIMTYCKHOW KBaIU(PHUKAIMOHHOHN paboTh
2.2.89 |IloaroroBka K MpoOLEAYpE 3aLIUTHI U 3aIUTa BBIMTYCKHON KBaTU(QHUKALMOHHOHN paboTh
2.2.90 |IloaroroBka K MpOLEAYpE 3aLIUTHI U 3aIUTa BBIMTYCKHOW KBaTU(QHUKAIMOHHOHN paboTh
2.2.91 |IloaroToBKa K IpOLEAYpe 3aLIUTHI M 3aIIUTA BHITYCKHON KBATH()UKAIIMOHHON pabOTEI
2.2.92 |IloaroToBKa K IPOIEAYpE 3ALIUTHI M 3aIIUTA BRITYCKHON KBATH()UKAITMOHHON pabOTEI
2.2.93 |IlpengumiaoMHas IpaKTUKa

2.2.94 |IlpenaumiaoMHas IpaKTHUKa




2.2.95 |IlpenaumioMHast MpaKTUKa

2.2.96 |llpenmumnnoMHas IpaKTUKa

2.2.97 |llpengumiaoMHas IpakTUKa

2.2.98 |IlpenauniaoMHas IpaKTUKa

2.2.99 | TexHonorust MauIMHOCTPOEHUS

2.2.100 | Xumus ¥ TEXHOJIOTHSA (IIOTAIMOHHBIX PeareHTOB

2.2.101 | Dxkonormueckas 6€30MaCHOCTH

2.2.102 | ODKOHOMHKA MMOA3EMHOTO CTPOUTENHLCTBA

2.2.103 | DaeKkTpooOOpyAOBaHNE U CETH OTKPHITHIX U MTOJ3€MHBIX TOPHBIX padoT

2.2.104 |T'eonH(MDOpMAIIOHHBIC METOBI B TECOMETPHU HEIP

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHA

IIK-4: Cnoco6en NPUMEHATDH MOJYYC€HHbIC 3HAHUA, B TOM YUC/I€ MECKIUCHUIIJINHAPHBIEC, 1/ PeHICHUA ITPOU3BOACTBEHHBIX
3aga4 npu 3KCHJIyaTaIIl/IOHHOﬁ pPa3BelkKe, Ja00bIYe 1 nepepa60TKe TBEPABIX MOJE3HBIX HCKOIIAEMBIX, CTPOUTEC/IBCTBE H
IKCIUTyaTallud MOA3EMHBIX 00bHEKTOB

3HaTh:

ITK-4-31 3HaeT HOPMATHBHO MPABOBBIC AKThI B 00JIACTH 0OecTedeHus1 0€30MaCHOCTH BEJACHHUS paboT IpH A00bIYe, epepadoTKe
TMOJIC3HBIX UCKOTIAEMBIX, CTPOUTEIHCTBE M AKCILTyaTAIUH ITOA3EMHBIX COOPYKEHHIA, BKITIOUas 00s3aTebHbIC TPEOOBAHUS OXPaHBI
Tpyza u 6€30MacHOCTH MPOU3BOJICTBA, MPOMBIIUIEHHON M SKOJIOTHUECKON 6€30I1acHOCTH

YMmerb:

[IK-4-Y'1 YMeeT ucnonb30BaTh 3HAHMSI HOPMAaTHBHO IIPABOBBIX aKTOB B 001aCTH 00ecredeHns 0e30MacHOCTH BeACHHS paboT IpH
Jo0bIYe, epepaboTKe IOJIE3HBIX HCKONAEMbIX, CTPOUTENIBLCTBE M AKCILTYaTall1 ITOJ3EMHBIX COOPYXKEHHUIT, BKIIIoYas 00s3aTelIbHbIC
TpeOOBaHUS OXpaHbI TpyAa U 6E30IIACHOCTH ITPOU3BOJICTBA, IPOMBIIIIIEHHON U SKOJIOTHYECKOH 6e3011acHOCTH

Baanernb:

ITK-4-B1 Bnaneer HaBbIKaMu pa3padaThIBaTh HEOOXOIUMYIO TEXHHIECKYIO U HOPMATHBHYIO JTOKYMEHTAIIHIO, PETIIAMEHTHPYIOIITYIO
HOPSIIOK, Ka9eCTBO M O€30TIaCHOCTH BBITIOJIHEHHUS PadOT M OXpaHy Tpy/a, 3aHATOT0 Ha 3THX padoTax ImepcoHasa

4. CTPYKTYPA U COJAEP)KAHMUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. sieMble
KOMIeTeHIUi pecypcsl padoTsl

Pa3nen 1. Beenenne. O01mmue
cBelleHusl 00
JJIEKTPUYECKUX
H3MepeHusX u
3J1eKTPOM3MEPUTEIbHOMI

ammaparype.
1.1 OCHOBHBIC TIOHSTHS U 5 2 TIK-4-31 JI1.1 KM1
onpeneneHus. Bunabl u JI1.4J12.1
MEeTOJIBI M3MepeHni. /JIex/ J12.10
2132
1.2 Bunel usmepenuii, MeTo bt 5 6 TIK-4-V1 JI1.1 KM1
n3mMepenuit. /Cp/ JI1.4J12.1
JI2.2 J12.3
J2.9
3132
1.3 OrpeneneHrne TeXHUIeCKUX 5 4 TTIK-4-B1 JI1.3J12.1J13. KM1 P1
XapaKTePUCTUK 1
9JIEKTPOU3MEPUTENbHBIX 21
npubopos. /Ip/
1.4 [TorpemHocTn U3MEPEHUIA. 5 3 TIK-4-31 J1.2 KM1
[IprunHbBI BOSHUKHOBEHUS U JI1.4J12.1
CroCcOObI UCKITFOUSHHUS J12.4 J12.10
CHUCTEMAaTHYECKUX 3132

norpemHocteil. Onexnka
CIIy4alHbIX OTPEUTHOCTEH.
OCHOBHBIE XapaKTEPUCTHKH
M3MEPUTENbHBIX TPUOOPOB U
npeoOpa3oBateneil. ITaloHBI,
o0pasIs! u paboune

Mepsl. /JIex/




1.5 IorpemHoctu u3MepeHui. I1K-4-V1 J1.2 KM1
OCHOBHBIE XapaKTEPUCTUKH JI1.4J12.1
M3MEPUTETHHBIX IPUOOPOB U JI2.2 J12.3
npeoOpa3oBateneil. ITaloHBI, J12.4 J12.6
o6pasipl 1 paboune 3132
Mmepsl. /Cp/
1.6 Br160p cpencTB u3mMepeHuit TIK-4-B1 JI1.3J12.1 KM1 P1
JUIST TMHAMMYECKNX JI12.6 JI2.7
sKcnepuMeHToB. /I1p/ J12.9J13.1
€|
Pazgen 2.
DJIeKTPOU3MepHUTe/IbHbIC
npuodoOpPsI U U3MepeHUst
IEKTPHYECKUX BETHYHH.
2.1 Oo6uue ceeneHus 00 I1K-4-31 J1.1 KMI
AHAJIOTOBBIX JI1.4J12.1
3JIEKTPOMEXAaHUUECKUX J2.4 J12.5
npubdopax. J12.10
MarsuTHO?JIEKTPHUECKHE 2192
HpHUOOPHL.
DIEeKTPOJMHAMHUYECKHUE
MPUOOPBHI.
DNeKTpOCTaTHUECKHE
IpUOOPBL
DJIeKTpOMAaTrHUTHBIC
npuoopsl. /Jlex/
2.2 MarauTHO3JIeKTpHYECKUe TIK-4-V1 JI1.1 KM1
puOOPHI C JI1.4J12.1
npeoOpa3oBaTenem JI2.2 J12.3
MEPEMEHHOTO TOKa B JI2.4 J12.5
ITOCTOSIHHBIM. J12.6
DIEKTPOJMHAMHUYECKHUE 2192
MPUOOPBHI.
DNeKTpOoCTaTHYECKHe
HIpUOOPEL
DJeKTpOMarHuTHbIE
nipubopsl. /Cp/
2.3 Pacuer 100aBOYHBIX TIK-4-B1 JI1.3J12.1 KM1 P1
COTNPOTHUBIIEHUH IJIs1 JI2.6 JI2.7
pacimpenus npeaeinon J12.8
HU3MEpEHHSI JI2.9J13.1
9JIEKTPOU3MEPUTENBHBIX 21
npubopos. /TIp/
2.4 DJEKTPOHHBIE aHATOTOBBIE T1IK-4-31 J1.1 KMI1
BOJIBTMETPHL. KoMIIeHCcaTOpBI. JI1.4J12.1
U3meputenbHbie MOCTHI. J12.4 J12.5
IudpoBeie H3MepUTEIBHEIE J2.10
npubopsl. Ocruuiorpadsl. 2132
W3mepenne mapaMeTpoB
ANEKTPUIECKUX CUTHAIIOB.
W3mepenue napamerpos
INEeKTpUIECKUX nenei. /JIex/
2.5 U3meputenbHbIe MOCTHI. [IK-4-Y1 J.1 KM1
[udpossie H3MEpPHUTENEHBIC JI1.4J12.1
npubopsl. Ociumnorpadsl. J12.2J12.3
N3mepeHue napameTpoB JI2.4 J12.5
3IIEKTPUYECKUX CUTHAJIOB. JI2.6
W3mepenne napameTrpos 01092
anexTpudeckux uenei. /Cp/
2.6 Pacuet BpeMeHHBIX U TIK-4-B1 JI1.3J12.1 KM1 P1
aMIUTUTYIHBIX TIApaMETPOB JI2.6 JI2.7
HaMpsDKEHUs, TOKA U J2.8
motHocTH. /TIp/ JI2.9J13.1
€|

Paznen 3. U3mepenue
MArHMTHBIX BCJIMNYHUH.




3.1 W3mMepeHnre MaratuTHOTO [1K-4-31 J1.1 KM1
IMOTOKA, MATHUTHOM JI1.4J12.1
WHIYKIUU ¥ HAIIPSHDKEHHOCTH J12.4 JI12.5
IIOCTOSIHHOT'O MarHUTHOTO JI2.10
nosst. /JIex/ 21932
32 Ucnonb3oBanue [IK-4-V1 J1.1 KMI
HU3MEPUTENBHON KaTyILLIKH. JI1.4J12.1
Ucnonp3oBanue JI2.2 J12.3
raJlbBAHOMArHUTHBIX J2.4 J12.5
npeoOpaszoBarTeen. J12.6
Ucnonb3oBanue 21092
npeoOpa3oBareneil Ha OCHOBE
SIIEPHOTO MarHUTHOTO
pe3onanca. /Cp/
33 Pacuér abcomroTHOM, TIK-4-B1 JI1.3J12.1 KM1 P1
OTHOCHUTEJIBHOM 1 JI2.6 JI2.7
MIPUBEACHHON MOTPEIIHOCTEH J12.8
pe3ynbTaToB u3mMepenuit. /Tlp/ J12.9J13.1
21
34 XapaKkTepUCTUKH MarHUTHBIX TIK-4-31 Jd1.1 KM1
MatepuaioB. OnpeneneHue JI1.4J12.1
CTaTUYECKUX XaPAKTEPUCTHK JI2.5J12.10
MarHUTHBIX MAaTE€pUAIIOB. 01092
Omnpenenenue JUHAMHUYECKUX
XapaKTepUCTUK
Martepuainos. /JIex/
3.5 XapaKkTepUCTUKU MarHUTHBIX [IK-4-V1 J1.1 KMI1
MarepuanoB. CTaTudeckue J11.4J12.1
XapaKTepUCTUKH. JI2.2 J12.3
Junamuueckue JI2.5 J12.6
xapakrepuctuku. /Cp/ 21092
3.6 3aBHCHMOCTH a0COIOTHOM, T1IK-4-B1 JI1.3J12.1 KM1 P1
OTHOCHUTENbHOU U JI2.6 J12.7
MPUBENEHHON OCHOBHBIX J12.8
HOTPEIIHOCTEHN OT pe3yibpTara JI2.9J13.1
n3Mepenuid. /IIp/ 21
Pa3nen 4. U3mepenue
HeYIeKTPUYECKUX
BEJIMYUH.
4.1 CTpyKTypHBI CXEMBI TIK-4-31 J1.4 KM1
npuOOPOB AT U3MEPEHUS JI1.5J12.1
HERJICKTPUYECKUX BEJIIMYHH. JI2.5J12.10
IIpeoOpa3zoBatenu 21 32
HEDJIEKTPHUECKUX BEITMUNH.
U3mepenue
HE3JIEKTPUUECKUX
BenmuuvH. /JIex/
4.2 [HocnenosarensHOE IIK-4-VY1 JI1.4 KM1
COeIUHEHUE JI1.5J12.1
npeoOpaszoBareen. JI2.2J12.3
Juddepenimansasre, JI2.5 J12.6
JIOTOMETPUYECKHUE, 3132
KOMIICHCAIIMOHHBIE CXEMBI
COCITMHEHUSI
mpeoOpa3oBaTeneil.
Peocrartnsble, emxocTHbIE,
WHAYKUUOHHBIE,
TEPMOIJICKTPHUECKHE,
MarHUTHOYIPYTHE
npeobpaszoBatenu. /Cp/
4.3 OneHUBaHUE MTOTPEIIHOCTEN T1K-4-B1 JI1.3J12.1 KM1 P1
IPSMBIX U KOCBEHHBIX JI2.6 JI12.7
U3MEPEHUH C OJHOKPATHBIMU 2.8
Habmoaenusimu. /IIp/ JI2.9J13.1

€]




Pa3gen S. UsmepureiibHbIe
uHGOpMAIIHOHHBbIE
CHCTEMBI.

5.1 OO6mue cBeneHus 00 5 IK-4-31 JI1.4712.1 KMI1
U3MEPUTEIbHBIX JI2.5 J12.10
HHGPOPMAIIMOHHBIX CHCTEMaX. 2192
UsmeputensHas
nH(pOopManms, METOIBI €e
npeoOpa3oBaHus U epenayu.
KonngectBennoe
oIpeiesieHre U3MEPUTENBHOM
nHpopmanuu. O6padboTka
undopmanuu B UUC. /Jlex/

52 Crieruduyeckne 070K U 5 TIK-4-V1 JI11.4J12.1 KM1
y3iel B MUC. CtpykTypsl JI2.2 J12.3
HHNC. /Cp/ JI2.5 J12.6

2132

53 Pacuer norpemnocTeit 5 TTIK-4-B1 JI1.3J12.1 KM1 P1
pe3yibTara npsiMbIX U JI2.6 JI2.7
KOCBEHHBIX n3Mepenuil. /TIp/ J2.8

J12.9J13.1
€]
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI IS
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTtponsHoe rilioi?;ZMHe B
KM MepOTpUSTHE I PBI OMPOCHI U1 HOATOTOBKU

KOMIIETEHIIAHN




KM1

3auer

TIK-4-31;1TK-4-
V1;IIK-4-B1

1. Bunel usmepenuii.

2. MeTo/1bl U3BMEPEHHIA.

3. Kitaccnguxaris morpenrHocTe I3MEpeHNH U CPEeICTB H3MEpeHUI
(o crocoOy BEIpaXKEHUS, TI0 XapaKkTepy MPOSBICHHS, 10 IPHIUHE
BO3HUKHOBEHHS, I10 YCIOBUSAM B KOTOPBIX OIPEAEIACTCS).

4. Knaccugukanus cpefcTB U3MepeHHid (Mepbl, U3MEPUTEIIbHbIC
pHUOOPHI, H3MEPHUTEIBHBIE YCTAHOBKH, H3MEPUTEIBHBIC CHCTEMEI) U
CPEACTB U3MEPUTEIBHON TEXHUKH (M3MEpUTENbHBIE PeoOpa3oBaTenn).
5. Mepbl 21€KTpUUECKUX BETUUHUH: 3.1.C., CONPOTHBIECHUS,
HMHIYKTHBHOCTH, B3aNMHOI HHIYKTHBHOCTH, EMKOCTH.

6. XapaKkTepUCTUKU CPEACTB U3MEPEHUI.

7. XapaKkTepUCTUKN U3MEPUTENbHBIX PHOOPOB.

8. HopmupoBaHue METPONOTHYECKUX XapPaKTEPUCTHK CPEJICTB
n3Mepennid. Kimaccol TOUHOCTH CPECTB H3MEPEHUI.

9. O6mue cBefeH:s 0 YCTPOUCTBY U MIPUHIUITY JeHCTBUS
JIEKTPOMEXaHMYECKUX PHOOPOB.

10. MoMeHTBI, JEHCTBYIOIINE HA TIOABHKHYIO YacThb
AIIEKTPOMEXAHUUECKUX PHOOPOB.

11. MarsuTo3aeKTpu4ecKre U3MEpUTENbHbIE MEXaHU3MBI U IPHUOOPHI
(YcTpOHCTBO ¥ NPUHLUI AEHCTBUSI MATHUTOAIEKTPHYECKOTO
M3MEPHUTEIHFHOTO MEXaHN3Ma Ha IIPIMEpe aMIIepMeTpa).

12. MarHuTO31eKTpUYECKHe H3MEPUTENbHBIE MEXaHU3MBI U IIPHOOPHI
(ycTpo#cTBO ¥ IPUHLUI AeHCTBUSI MATHUTOAIEKTPHYECKOTO
M3MEPHUTEIHHOTO MEXaHI3Ma Ha TIPHMepe BOJIBTMETPA).

13. MarHuTO3IeKTPUIECKIE H3MEPUTEIBHBIE MEXaHU3MBI U IIPHOOPHI
(YCTpOHCTBO M MIPUHLUI JEHCTBUS MAarHUTOIIEKTPUIECKOTO
U3MEPUTEIBHOTO MEXaHU3Ma Ha IPHUMEPE OMMETPA).

14. DnexTpoMarHuTHBIE M3MEPUTETBHBIC MEXaHN3MBI H IPHOOPHI.

15. DnexTpoAMHAMHUYECKHE H3MEPUTENbHBIC MEXaHU3MBI U IIPHOOPHI
(ycTpo#CTBO M NIPUHLUI AEHCTBUS NIEKTPOAHHAMUYECKOTO
M3MEPHUTEIHFHOTO MEXaHN3Ma Ha TIPHMEpe aMIIepMeTpa M BOJIBTMETPA).
16. ®eppoarHaAMUYECKHE H3MEPUTEIIFHBIE MEXAHI3MbI U IPHOOPEI
(YCTpOHCTBO M IPUHLUI AEHCTBUS (peppoIMHAMUIECKOTO
U3MEPUTEIBHOTO MEXaHH3Ma Ha IPHUMEPE BaTTMETPA).

17. DnexTpocTaTHdecKne N3MEPUTEIBHBIE MEXaHH3MBI 1 IPHOOPHI.
18. MHAyKIMOHHBIC M3MEPUTENbHBIE MEXaHU3MBI U IPUOOPHI
(ycTpo#CTBO M NPUHIUI AeHCTBHS UHIYKIIMOHHOTO U3MEPUTEIBLHOTO
MeXaHU3Ma, HHAYKIIHOHHBIH CUSTUHK).

19. MocCTbl HOCTOSIHHOTO TOKA.

20. MocTsl nepeMeHHOI0 TOKa.

21. KomnieHcaropsl (IIOTEHIIMOMETPHI) TOCTOSIHHOTO TOKA.

22. DnexTpOHHEBIE aHAIOTOBEIE IIPHOOPHI (3JEKTPOHHBIE BOJIIETMETPHI,
9JIEKTPOHHBIE OMMETPHI).

23. O61ue cBeAeHUs M0 YCTPONUCTBY U MPUHIIUITY JSHCTBUS U(POBBIX
HU3MEpHTENBHEIX proopos (LINIT).

24. Metoapl KOAUPOBAHUS B IIM(POBBIX N3MEPUTEITBHBIX IPHOOPOB
(LIATI).

25. INosicHUTe NIPUHIMI AEHCTBHA MarHUTORJIEKTPUIECKOTO
M3MEPHUTEIHFHOTO MEXaHI3Ma.

26. [osicHUTE TPUHIUI ACHCTBHUS YIEKTPOMArHUTHOTO
U3MEPUTETHHOTO MEXAHU3MA.

27. llosicHATE IPUHIUTT IEHCTBUS 3JIEKTPOIMHAMHYECKOTO
U3MEPHUTEIHFHOTO MEXaHI3Ma.

28. UeM KOHCTPYKTUBHO OTIHYAIOTCS (heppOJUHAMUYECKUI U
3NEKTPOJUHAMUYECKUH U3MEPUTETbHBIE MEXaHU3MBI.

29. IlosicHUTE IPUHIUI JEUCTBUSI JEKTPOCTATUIECKOTO
U3MEPUTEIIFHOTO MEXaHH3Ma.

30. INosicHUTe NPUHIUI AEHCTBHS UHAYKIIMOHHOTO U3MEPUTENBLHOTO
MeXaHu3Ma.

31. Texnuka 6e30IIaCHOCTH NIPH PAbOTE C AIEKTPONIMEPUTETHHBIMH
npudopamu.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUIIJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u T.11.)

Kox Haspamue [IpoBepsiembie
paboThI paboTbI HHJMKATOPbI Copnep:xanue pabOTHI
KOMTIETEeHIUH
P1 [IpakTuueckue [TK-4-31;I1K-4-
paboTsI Y1;IIK-4-B1




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6l/l.]'leTOB, TECTOB U T.l'l.)

OK3aMeH He IPEeTyCMOTPEH.

5.4. MeTroauka OLleHKH O0CBOCHHUS JUCHMILUINHBI (MoayJs, npaktuku. HAP)

OreHKa «3a4TE€HOY - 00YJaIOIIMICS TOKa3hIBAET 3HAHKS B 00BEMe MPOHIEHHOI TPOTrpaMMBI, OTBETHI H3JIaraeT XOTs U ¢ OIIHOKaMH,
HO YBEpPEHHO HCIPABIISEMBbIMH MOCHE JOMOIHUTEIBHBIX U HABOSIINX BOIIPOCOB, IPABUIIBHO AEHCTBYET 10 MPUMEHEHUIO 3HAaHUIH
Ha MpaKTHKe.
OreHKa «HE 3aYTEHOY - 00YJAIONIIICS OIyCKaeT IpyObIe OMIIOKH B OTBETE, HE IOHIMAET CYIITHOCTH M3JIaraeMoro BOIIpoca, He
yMeeT IIPUMEHSTh 3HaHUS Ha MIPAKTHKE, JaeT HeIOJIHbIC OTBETHI Ha JOIOIHUTEIbHBIC M HABOASAIINE BOIPOCHL.

6. YYHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pekomenayemas iuTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpI:I, COCTaBUTCIIN

3arnasue

bubauoreka

U3 naTenseTBo, roj

JI1.1 | duBun A. T., Mertonp! u cpeacTsa DneKTpoHHas OUOIHOTEKA Tam06o0B: TamMOOBCKHit
ITonomapes C. B. W3MEPEHUH, UCTIBITAaHUH 1 rOCY/apCTBEHHBIH
KOHTpOJIAL: yueOHOE ocoome TEeXHUYECCKUH yHUBEPCUTET
(TI'TY), 2013
JI1.2 | Hlxnsposa E. U. [Morpemnocty u3mMepeHuil. DnexkTpoHHast 6MOIHOTEKa Mocksa: AnbraupMI'ABT,
O6paboTKa pe3yabTaToB 2009
OJTHOKPATHBIX © MHOTOKPATHBIX
U3MepeHHii: yueObHOoe mocobue
JI1.3 | ABopsaunHoBa O. I1., OO01ast TeopHst U3MEPEHHIA: DnexkTpoHHas 6MOIHOTEKa Boponex: Boponexckuit
Kuneiimenosa H. J1, MPaKTHKYM: ydeOHOe rmocooue roCyAapCTBEHHBIN
Opnosuesa O. A, YHUBEPCUTET MHKECHEPHBIX
Ileruna A. H. TexHoJoruii, 2017
JI1.4 | Kynukosckuii K. JI., MeTtobl 1 cpeacTsa bubanorexka MUCuC M.: Dueproaromuszar, 1986
Kymep B. f1. nU3MepeHui: yaeb. mocobue s
CTY[. By30B
JI1.5 | Typuuun A. M., OneKTpuuecKre U3MEPEHUS Bbubmorexka MUCuC JL.: Dueprus, 1975
Hosuuxwuii I1. B., HEIEKTPUIECKUX BEIHUUH
Jlemmmna E. C., ap.,
Hosuukwii I1. B.
6.1.2. Jlono/THUTeILHAS JIMTepaTypa
ABTOpBI, COCTaBUTENU 3arynaBue BubnmoTeka WznarenscTBO, roj
JI2.1 | boromonos 1O. A, O1neHrBaHNE IOIPEIIHOCTEN OnexTpoHHast ONOIHOTEKa Mocksa: Akagemus
Menosuxosa H. 1. U3MEPEHUH: KypC JeKIui CTaHAAPTU3aLUU, METPOJIOTUI
u ceprudukamu, 2013
JI2.2 | KyuepsiBenko E. I1., KoHcnekTsl nekuui mo DnexkTpoHHast 6M0IMoTEKa Mocksa: AkageMust
Cunsikos A. 1. 00pa3oBaTeNbHON IporpaMMe CTaHJapTU3aLMU, METPOJIOTUU
«ObecmeueHne eTMHCTBA u ceprudukanny, 2014
HU3MEpPEHMI»: KypC JIeKIUH
JI2.3 |Mopun E. B,, [ToBepka cpencTs u3MepeHuii B | DieKTpoHHast OubinoTexa Mocksa: AkageMus
ApxurioB A. B., ceete @3 «O0 obecnieueHUH CTaHJAApTU3AIUU, METPOJIOTHHI
Menosuxosa H. 1. €IMHCTBA U3MEPEHUI»: u ceprudukanmy, 2014
MoHorpadus
JI2.4 |Pomanosa JI. A. MeTtponoruueckre OCHOBbI OnexTpoHHas 6ubIHOTEKA Mocksa: AkageMus
MOBEPKU B KATHOPOBKU CTaHJapTU3aLMU, METPOJIIOTUU
CPEIICTB DIIEKTPUIECKUX u ceprudukanmy, 2014
U3MepeHHii: yaeOHoe mocodue
JI2.5 [Bomeros A. C., ONeKTpOHHBIE CPEICTBA OnexTpoHHast 6ubIHOTEKA ExarepunOypr: M3natenscTso
Hesnaxun /1. C., HU3MEPEHUM ITEKTPUUECKUX YpanbCckoro yHUBEpCHUTETA,
CrenanoBa E. A. BEJIMYMH: y4eOHOE mocoone 2014
JI2.6 |Ckynxuna H. A, OcHOBBI 00pabOTKI OnexTpoHHas 6uOIHOTEKA ExarepunOypr: M3narenscTBo

Boaeros A. C.,
CremanoBa E. A.

PEe3yIABTATOB U3MEPEHHIA:
ydeOHOE TIocobme

VYpanbcKoro yHUBEPCUTETA,
2014




ABTOpBI, COCTaBUTENN

3arnaBue

bubaunoreka

W3nparenscTBO, TOT

JI2.7 |Tomex }O.T., Mertpornorus, cTangapTu3anus | DIeKTpoHHas OHONIuoTeKa KpacHosipck: Cubupckuit
TankoBuu T. U. u ceprudukamus. Lab VIEW: (benepanbHbIi YHUBEPCUTET
MIPaKTUKYM IO OLIEHKE (CoY), 2014
PE3YJIbTAaTOB U3MEPEHUI:
yueOHOe ocoOue
JI2.8 |HoBukoBa E. H., Kommnbrotepnas o6paboTka DnexkTpoHHast 6M0IMoTEKa CraBponons: CeBepo-
Cepsernuxk O. JI. PE3YJIBTAaTOB U3MEPEHUI: Kagkasckuit @enepanbHblit
ydaeOHOe TTocobue yausepcutet (CKOVY), 2017
JI12.9 | Cusuxos B. C. Maremarudeckue METOTbI Bubarorexka MUCuC CTI0.: ITonuTexuuka, 2001
00paboTKH pe3yabTaToB
MU3MEpeHHid: YUeOHUK JIs
BY30B
J12.10 | TaprakoBckuii [I. ®@., |Merponorus, craunaprusanus | bubmmoreka MUCuC M.: Beicur. mik., 2002
Scrpedos A. C. U TEXHUYECKUE CPELCTBA
M3MEpeHHid: YUeOHUK JIs
CTYII. BY30B
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arimaBue Bubnuoreka H3narenscTBO, TOI
JI3.1 [I'puropses b. B., OCHOBBI MaTeEMaTHIECKOI1 OnexTpoHHas 6ubIHOTEKA Tromens: TroMeHCKu
Huxymun C. T, 00paboOTKH pe3yIIbTaTOB rOCYy/apCTBEHHBIH
3aiiues E. B. (hU3UKO-TEXHIYECKUX yHuBepcurer, 2018
U3MEpeHHi: yaeOHo-
METONYECKOE IT0COOHE It
CTYZIEHTOB €CTECTBEHHO-
Hay4HBIX HAIPaBJICHUI:
y4eOHO-METOANIECKOe
nocobue
6.2. Ilepeuens pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
31 | bubanorexka HUTY MUCuC http://lib.misis.ru/
D2 | DnekTpoHHas HaydHAs OUOIHOTEKA https://www.elibrary.ru/
6.3 Ilepeuenb NPOrpaMMHOro odecrneyeHust
ol JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
1.2 | Microsoft Office
1.3 |LMS Canvas
1.4 MS Teams
.5 |MATCAD
1.6 |ESET NOD232 Antivirus
6.4. Ilepeyenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTeM U NPodecCHOHAIBLHBIX 623 TaHHBIX
N.1 | 9BC "Jlanp" (https://e.lanbook.com)
N.2 |Enmunoe okHO moctymna k obpasoBarensHbIM pecypcam (http:/window.edu.ru)
N.3 | ScienceDirect - 6a3a MOTHOTEKCTOBBIX HAYYHBIX KYPHAIIOB M KHUT M3aTENLCTBA DJb3eBHp (Www.sciencedirect.com)
.4 |Scopus - emuHas pedepaTHBHAS 0a3a JAHHBIX HAYYHBIX ITyOIHUKAIAH (WWW.SCOpUS.COm)
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenue | OcHarenne
JI-715 VYuebHas aynuTopHs naGopatopus "DIEKTPONPUBOJA U ABTOMATH3HUPOBAHHOTO
3JIEKTPONPUBOIA TOPHBIX TpeanpusTHii”, HaOo0p
JIEMOHCTPAlHOHHOTO O00OpY/IOBaHUS B TOM HYHCIE: JOCKa
y4ebHas, MyJIbTUMEIUNHBII IIPOEKTOD, JKpaH
MPOCKIMOHHBIA, KOMIUIEKT y4eOHOW Mebenu, CTeH
" ABTOMaTHU3MPOBaHHOE yIpaBJIeHHUE oIr", CTEH]T
"DnexTponpuBox’”, CTEH/I "OCHOBBI OI1 u
npeoOpa3oBaTenbHON TEXHUKHU", CTEH] "OI1 c
CepBOIIPUBOIOM"




JI-715 VYueOHas ayTuTOpHs naboparopuss "DNEKTPONPHBOJA M aBTOMAaTH3UPOBAHHOTO
JIEKTPOIPUBOIA TOPHBIX OpeanpusaTun”, Habop
JEMOHCTPALlMOHHOTO O00OpY/IOBaHHA B TOM 4YHCHIE: JOCKa
y4eOHas, MYJIbTUMETUHHBII IIPOEKTOP, 9KpaH
MIPOCKIMOHHBIA, KOMIDIEKT y4eOHOH Mmebenn, CTeHA
" ABTOMaTH3HPOBAaHHOE YIIpaBIIEHUE oIl", CTEH[,
"Snextpornpuson"”, CTEH]T "OCHOBBI oIl u
mpeoOpa3oBaTeILHON TEXHUKHU", CTEH] "OI1 c
CEpBOIPUBOIOM"

JI-708 VYueOHas ayTuTOpHS nmabopaTtopHble cTeHABI 1o "MOHTaXy W  Halaake

anekTpoobopynoBanus”,  "DIEKTpUYeCKHMM  ammaparam’,
"DNeKTpOCHAOXKEHUIO  MPOMBIIUIEHHBIX  MpeanpusiTHii",
"CranmapTu3aiui M ceptudukanuu”, "ABTomMarnsanuu’,
JIOCKa ydaeOHast

Uuransabiii 3a1 Ne3 (B)

KOMIUIEKT ~ y4eOHOW  MeOenmn Ha 44  wmecra s
obyuaromxcst, MOV Xerox VersaLink B7025 ¢ ¢pynxuneit
MacmTabupoBaHUS TEKCTOB U wm3o0paxkenuif, 8§ IIK c¢
nocrynoM k HWUTC «Uurtepuer», OUOC yHuUBepcuteTa
yepe3 JHYHBIN KaOuwHer Ha tuatgopme LMS Canvas,
nunen3nonHsle mporpamMmsl MS Office, MS Teams, ESET
Antivirus.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

JlucuunnruHa OTHOCHTCS K TOYHBIM HayKaM U TpeOyeT 3HauUTeNIbHOTO 00beMa CaMOCTOATENbHOM paboThl. OTAenbHbIe ydeOHbIe
BOIIPOCHI BEIHOCSITCSI HA CAMOCTOSTEIBHYIO IPOpabOTKY M KOHTPOIMPYIOTCSI HOCPEACTBOM TEKyIel aTTectaruu. [Ipu 3Tom
OPraHU3yIOTCs IPYNIOBbIE U HHAUBUIYaIbHbIE KOHCYIbTalUU. KauecTBEeHHOE OCBOECHUE AUCHUILIUHBI BO3MOXKHO TOJIBKO IIPH
CHUCTEMATHYECKOH caMOCTOSITENbHOM paboTe U COCTaBIEHIH MOAPOOHOTO KOHCIEKTA, YTO MOAEPKUBAETCS CUCTEMON TeKyIei u
IPOMEXYTOUHON aTTECTALUH.
@DOoHJT OIIEHOYHBIX CPEACTB [UIS TEKYIIET0 KOHTPOJISA YCIIEBAaEMOCTH U ITPOMEKYTOYHOH aTTecTany 00yJaromuXcsi BKIIOYaeT B
ce0si: BOIIPOCH! I BHYTPUCEMECTPOBOTO KOHTPOJISL 3HAHUM; OLCHOYHBIE CPEICTBA (TECTHI) A TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH;
OLIEHOYHBIE CPEICTBA AT MPOMEXYTOUHON aTTeCTalUH (BOIPOCH! K 3a4eTy, MPUMEp K3aMEHAI[HIOHHOTO OUIeTa).




