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PaGowas mporpamma amCHMIIIMHBEL «DNEKTPHYECKME H3MEPEHHS» COCTABIEHa B
COOTBETCTBHH € TpeOOBaHHMY DelepalbHOro rocyIapCTBEHHOTO 06Pa30BaTENBHOTO CTAHIAPTA
Briciero obpasosanust (PI'OC BO), yreepxaentoro [Tpukazom MuHHCTEpCTBA 06pa3oBaHus U
Haykn Poccniickoit @enepamuu 23.08.2017 r. Ne 813. PaGouas mporpamma IpeqHa3HaYeHa s
NOATOTOBKM OakanaBpa NO HampaBieHHIO 35.03.06 ArpoMHKeHepUs, HANPABJIEHHOCTH —
ABTOMATH3ALMS U POGOTH3ALMS TEXHOIOTHYECKHX NPOLECCOB.

Hacrosimas paGouas mporpamma [MCUMITMHEI COCTaBNeHAa B DaMKaX OCHOBHOM
npoeccronanbHol 06pazoBaTensHol nporpammsl (OTTOIT) i y4HTBIBaeT 0COBEHHOCTH o0y4eHHs
PH MHKTIO3MBHOM 00pa3s0BAHMH JHML C OrPaHHYEHHBIMH BO3MOXKHOCTAMH 370poBbs (OB3) u

HHBaJIXAI0B.

CocraBurens — KaHIuOaT TEXHUYECKUX HayK, JOLEHT Enwinkos E.H.

PaGoyas nporpaMma TMCHHIIHEEL 0GCY)KIEHA HA 3aCENaHUH Kapempsl «OueproobecneyeHus

M aBTOMAaTH3alliH TEXHOJIOTHUYECKHX IIPOLIECCOBY

«19» anpens 2021 . (mpotokon Ne9 ).

3aB. kadenpoit «DHEProobecneye s H ABTOMATH3ALMUH ("‘
TEXHOJIOTHYECKHX MPOLECCOBY, TOKTOP TEXHUYECKHX HayK, /) B.M. Iomos
npodeccop

Pabodas nporpamma JMCIMILTHEET 0100peHa METOAMYECKOH MIHCTHTYTa arpOHHKeHEpHHI

«27» anpens 2022 r. (mpotokoa Ne5).

IIpencenarens METOAUYECKOM KOMHCCHH - [) P C.[. lenenes
WuctutyTa arpoumxenepun ®I'BOY BO | 9!'/4
[Oxuo-Vpamsckuit  T'AY,  moktop Qﬁ’,‘i}‘u
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COJIEPXAHUE

[Tnanupyemble pe3yabTaThl 00y4eHHS MO AUCHUILINHE, COOTHECEHHBIE C
IJIaHUpYEeMbIMU pe3ysibTaTaMu ocBoeHus: OITOIT

1.1. Ienp u 3ama4u JUCUUTLIHHBI

1.2. Tlmanupyemsie pe3yiabTaThl 00yUEHUS 110 JUCIUIUIMHE (ITOKa3aTEeIIH
c(hOpMUPOBAHHOCTH KOMITCTCHITHH)

Mecto nucuumunbl B crpykrype OITOIT
O0beM TUCIMIUIMHBI U BUBI YI€OHOH PabOThI
3.1. Pacnpenenenne o0bemMa AUCHUIUIMHBI IO BUAAM y4eOHOM paboThI
3.2 Pacripenenenue yaeOHOro BpeMeHH 110 pa3zesiaM U TeMaM
CrtpykTypa U coliep:KaHue TUCIUATIINHBI

4.1. ConepxkaHue TUCHUTLTAHBI

4.2. ConepkaHHe JISKITUI

4.3. Copaepxxanue 1ab0paTOPHBIX 3aHATHIA

4.4, CopnepxaHHe MPAKTHYECCKUX 3aHATUN

4.5. Bunsl u comep)kaHue caMOCTOSTENILHON pabOoThl 00YYarOIINXCs

Y4eOHO-MeToIn4IecKoe 00ecreueHue CaMOCTOATEIbHON paboThl 00YJaIOLINXCS TT0
JUCHUIIIINHE

q)OHI[ OLCHOYHBIX CPECACTB AJId IPOBCACHUS HpOMC)KYTO‘-IHOI\/JI arrecraluu
00yJaronuXxcs Mo JUCIUTIITNHE

OcHoBHas " JOITIOJIHUTCIIbHAaA yqe6Ha51 JaTeparypa, HCO6XOI[I/IM8.$I JJIs1 OCBOCHU A
JAUCIUITIIMHBI

PecprH HH(bOpMaHHOHHO'TGHGKOMMYHHK&HHOHHOﬁ CCTHU «I/IHTCpHeT», H6‘06XOJII/IM]':>IC
JJIs1 OCBOCHU A OUCHUITIINHBI

MeTOI[I/I‘-ICCKI/Ie YKa3aHus OJ1sd O6yanOHII/IXC$[ 10 OCBOCHHIO AU CHHUIIITMHBI

WNHupopmanioHHbIe TEXHOJIOTUH, UCTIOIb3yEMbIE ITPHU OCYIIECTBICHUN
00pa30oBaTeNBHOrO NpoIiecca 110 JUCHUILINHE, BKII0Yas IIEpedYeHb IPOrPaMMHOI0O
oOecnieueHrs U HHHOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

MaTCpI/IaJIBHO-TCXHI/IquKaSI 63.33., HCOGXOI[I/IMaH AJI1 OCYHICCTBIICHU A
OGp&SOB&TCHLHOFO nmponecca no JUCIHUIIINHE

HpI/IJ'IO)KCHI/IC Nel. DoHJ OLIEHOYHBIX CpCACTB IJIA TCKYIICTO KOHTPOJIA YCIICBACMOCTHU
" NpOBCACHUSA HpOMC)KyTO‘-IHOfI aTTeCTalnuu O6y‘-IaIOIJ_[I/IXC}I 10 JUCHHUITIIIMHE

Jlucr perucrpaunu U3MEHEHUN
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1. Ilnanupyemble pe3yJibTaThl 00y4eHHs N0 JUCIUIIUHE,
COOTHECeHHbIE ¢ IVIAHUPYEeMBbIMH pe3yJbTaTamu ocBoennss OIIOII

1.1. Ieap u 3aga4n TUCIHHILTHHBI
bakanaBp no HanpasieHuio noArotoBku 35.03.06 ArponHxeHepus JOJDKEH ObITh OATOTOBIICH

K CIIEAYIOMUM BHJaM Mpo(ecCHOHANBHON AESITeNTbHOCTH: MPOU3BOJACTBEHHO-TEXHOJOTHICCKUH,
MPOEKTHBIM.

Heap aucuuniaunbsl — GOPMHPOBAHHE Y CTY/ACHTOB CHUCTEMbl 3HAHUH, HEOOXOMUMBIX JUIs
MOCTIEIYIONEH MOATOTOBKH OakanaBpa, ClOCOOHOTO 3(PQEKTHBHO peliaTh MPaKTHUYECKUE 3a]auu
CEJIbCKOXO35CTBEHHOTO IPOM3BOJICTBA, a Takke (OPMHUPOBAHHE Yy CTYACHTOB yMEHUS
CaMOCTOSITEIILHO YIIIyOJISITh ¥ Pa3BUBATH MOJIYYCHHBIC 3HAHHS.

33[[3‘11/[ AUCHHUIIJINHBbI

- 3HAKOMCTBO C (PU3MUECKUMH MPUHIIUTIAMH CPEACTB U3MEPEHUH U METOAAMU U3MEPEHUIA;
- U3y4eHHUE METOJI0B 00pabOTKH Pe3ynbTaTOB U3MEPEHUH.

1.2. KoMneTeHUM¥ ¥ MHAMKATOPBI UX JOCTUKEHU I
OIIK-1. CriocoOeH pemiaTh TUIOBBIEC 33a/1a4u MPOPECCHOHATBHOM NEATEILHOCTH Ha OCHOBE 3HAHMIA

OCHOBHBIX 3aKOHOB MAaTCMAaTHUYCCKUX M CCTCCTBCHHBLIX HAayK C IMPUMCHCHUCM I/IH(bOpMaIII/IOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHI

Kon u naumenosanue ®opmupyemsie 3YH
UH/IMKATOpa
OCTIDKCHHS 3HAHUA yMEHUS HaBBIKH
KOMIICTCHIIMN
Na-1.0IIK-1 O6yuatomuiicst nowken | O0yuaromuiics nomkeH | OOyJaronuiicss JoIKeH
3HaTh: OCHOBHbIE YMETb: UCNOIb30BaTh | BJIAJIETh: HABBIKAMMU:
Hcnonb3yer
3aKOHBI OCHOBHBIE 3aKOHBI
OCHOBHBIE 3aKOHBI WCIIOJIb30BaHUS 3HAHUI
€CTECTBEHHOHAYUYHBIX | €CTECTBEHHOHAYYHBIX
€CTECTBEHHOHAYYHBIX HOBHBIX 3aKOHOB
ya TUCHUIUINH (PU3UKN) JUCHUIUINH (PU3UKN) OCHO 3aKOHO
VCLUIUIMH IS €CTECTBEHHOHAYYHBIX
meh A JUTSL pelIeHust JUISL pelLeHus v
peuienus JUCHUIUINH (PU3UKN)
CTaHJApTHBIX 337a4 B CTaHJapTHBIX 3374 B
CTaHJapTHBIX 3a/1a4 B JIs1 pelIeHus
fap g COOTBETCTBUHU C COOTBETCTBUH C UL P
COOTBETCTBUHU C TaHJAPTHBIX 33]1a4 B
HaIpaBJIE€HHOCTHIO HaIPaBJIEHHOCTHIO cratiap 3ad
HaIPaBJIEHHOCTHIO . . COOTBETCTBUH C
P 5 npodecCuOHATbHON po¢eCCHOHATBHON
poeccnoHaNBHOM HaIpaBJIE€HHOCTh
pog JESITEIIbBHOCTH JeSITEeIIbBHOCTH PaBIICHHOCTRIO
JESTEIbHOCTH npodeccuoHaTbHON
—(b1.0.28-3.1) - (b1.0.28-VY.1) JIeSITeIbHOCTH
- (b1.0.28-H.1)




2. Mecto aucuuniuHbl B cTpykrype OIIOII

OakanaBpuara.

3. O0bém AuCcHMIVINHBI U BUJbI Y4eOHOH padoThl

(manee yacos).

Jvcuunimnza n3ydaercs:
- ouHas popma oOy4yeHHs B 5 cemectpe;

I[I/ICI_II/IHJ'II/IHa «9J’IeKTpI/I'-IeCKI/Ie HU3MCPCHUA» OTHOCHUTCA K 00s13aTeJIbHON YacTH IMporpaMmbl

O6bem nucnmmuiHbl coctaBisier 4 3aderHwix enaunmi (3ET), 144 akageMudecKUx 4YacoB

3.1. PacnpenesieHue 00beMa JUCHMILIMHBI 10 BUIaM y4e0HOI padoThI

KonuuecTBo yacos
Bun yuebHoit paboTbl
Ounas opma 3aounas popma
oOyueHus oOyueHus
KonrakTHasi pa6ora (Bcero), 56 -
B TOM 4YHCJle MPAKTHYeCKAs MOAr0TOBKa™
Jlexmmm (JI) 28 -
[Tpaktiueckue 3anstus (I13) 14 -
JlaGopatopusie 3ausaTus (JI13) 14 -
CamocrosTeabHast padora o0yqaromuxcs (CP) 61 -
Konrtpoas 27 -
HToro 144 -
3.2. PacnpenesieHue yueOHOIro BpeMeHH 10 pa3aejiaM U TeMaMm
Ounas popma o0yueHust
B TOM YHCIIE
KOHTaKTHas pabota .
No HaumenoBanue paznena u Bcero 8
o,
TEMBI TEMBI 4acoB b 3 3 CP %
N~
1 2 3 4 5 6 7 8
1. | Merponorus 40 10 5 5 20 X




2. Crangaprusanus 40 10 5 5 20 X
3. Cepruduxanus 37 8 4 4 21 X
KoHnTtposb 27 X X X X 27
Htoro 144 28 14 14 61 27

4, CprRTypa H CodepiKaHuEe NTUCHUIIJIMNHDBI, BRKIIIOYAI0IIce NIPAKTUICCKYIO IOATOTOBKY

[IpakTyeckas MOATOTOBKA MPHU peANHU3alUU y4eOHBIX HPEIMETOB, KYPCOB, JUCIUILUINH
(Monmynel) opraHum3yeTcss IIyTeM IpPOBEJIEHHUS IPaKTHUYECKUX  3aHATHH, IPAKTUKYMOB,
71a00paTOpHBIX paOdOT U MHBIX AHAJIOTHYHBIX BUIOB YU€OHOH IESATEIHHOCTH, MPEIYyCMaTPUBAIOLINX
yyacThe OOy4yaroIIMXCsl B BBIIOJHEHMM OTICNIBHBIX 3JIEMEHTOB paboT, CBA3aHHBIX C Oyayuei
poheCCHOHATBHOMN 1S TEFHOCTBIO.

[TpakTHueckasi MOArOTOBKA MOXKET BKJIIOYATh B C€Osl OTAEIbHBIE 3aHSTHUS JIEKIIMOHHOTO
THUIIA, KOTOPBIE MPEAyCMaTPUBAIOT Niepeaady yueOHo nHpopMaun o0ydaromumcs, Heo0X0UuMON
IUIL  TIOCTIEAYIOIIEro  BBIMOJHEHUS paldoT, CBA3aHHBIX C Oyaymed mpodeccHoHaTbHON
JeSITeIbHOCTBIO.

4.1. Coaep:xanue JUCUUIIMHBI
. Pa3znen 1. TeopeTuueckue 0CHOBBI METPOJIOT UM

[Tonsitue o meTposioruu. @uznyecKkue BeIUUMHbL. BUibl pU3nyecKuXx BEJMYUH: OCHOBHBIE U
JOTOJIHUTENbHBIE VI3MepHUTeNbHbIE INKAIbl: IIKAJa HAMMEHOBAaHWM, IIKaJla IOPSAAKA, IIKaIa
MHTEpPBAJIOB, WIKaJa OTHOLICHWUH, a0CONIOTHBIE MIKabl, IIKajdbl penepoB. CHUCTEMbI €IUMHMIL
¢u3MYecKUX BETUYMH M TPHHLUUIB UX MNOCTpoeHMs. Pa3MepHOCTh (U3NYECKOH BETUYMHBI.
MexnayHaponHass cucTeMa €OUHUL. JIpyrHe CHUCTEMBl €IMHHI], HCIOJIb3yEMbIE B IIPAKTUKE
u3MepeHuil. dusnyeckue KOHCTAHTHI W CTaHJIApTHBIE cIpaBOYHble AaHHble. Kitaccuduxanms
m3mepenuil. [locTynaTel Teopun U3MepeHuid. DJIEMEHTHI TIpoliecca u3MepeHnii. OCHOBHBIE ATaIlbI
u3Mmepenuil. Buapl usmepenuii. Merozs! uamMepennit. Moaudukanuu MeTo1a CpaBHEHHUS.

[Torpemnoctn  u3MepeHuil. Bunabl norpemHocteii:  aOcomioTHas, OTHOCHUTENbHA,
CUCTEMAaTUYeCKas, CIydaiHas, IMpoMaxX, HCKIIYAEMble M HE HCKIIOYAaeMble, JUHAMHUYECKAs H
cratudeckas. llorpemHoctn cpenctB wu3MepeHui. I[IpHHIMIBI OLICHMBAHUS IOTPEIIHOCTEH.
[IpaBuna okpyrieHus pe3yabTaToB u3MepeHuid. Kraccudukamuss cpeAcTB  HU3MEpPEHUH.
MeTtponoruueckrue XapakTepuCTUKHN CpeiCcTB u3MepeHuil. Beibop cpencts usmepenuid. [lpunnumne
BbIOOpa. [loBepka m kanuOpoBKa cpeacTB u3MepeHuil. OOpaboTka pe3yslbTaTOB OJHOKPATHBIX U
MHOT'OKPAaTHBIX U3MEPEHUM.

OcHoBHbIe TTONIOXKeHUs 3akoHa PD «O6 obecrieuennn eTMHCTBA U3MepeHuiny. denepanbHoe
areHTCTBO 10 TEXHUYECKOMY PEryIMPOBAaHUIO U METPOJIOTHH. ['oCyaapcTBEHHAs METPOJIOrHUECKas
ciyk6a. MeTposioruueckue ciayXObl MPEANpUsATHs, OPraHU3ALUN U YUPEKIEHUS, SBISIOLICHCS
opuandeckuM JmnoM. Crpykrypa. ®dynkumu. HopmatuBHble JOKyMeHTHI. MeTtposornyeckue
CITy>KOBI TPEANPUATHH, aKKpeIUTalus Ha MpaBO MPOBEIEHHS IOBEPOUYHBIX U KaTHMOPOBOUHBIX
pabotr. T'ocynmapcrBeHHblii MeTposnorudeckuit koHtposab U Hajgzop (I'MKuH). Mexnynaponnsie

opraHms3anvi B obOnacTu MCTPOJIOTHH. OpFaHI/ISaIII/IOHHBIe, HAayY4YHBIC WU MCETOAUYCCKHE OCHOBEI
6



METPOJIOTHYECKOTO OOECIIEYCHHUS CENIbCKOXO3AHCTBEHHBIX NPEINPHUITUIH, CTPYKTYpa W (QYHKIHH
MeTpoJoruueckoit ciyx0s1 ATTK.

Pa3zgen 2. OCHOBBI T€OPUHN U KOHCTPYKIIUM 3JIEKTPOU3MEPUTEIbHBIX CPEICTB

Meppl  anekrpuueckux — BenuuumH. OOmme  cBOHcTBA M 3JMEMEHTHl  IPUOOPOB.
DJNeKTpOMEXaHWYeCcKHue, SJIEKTPOHHble U LuGpoBble Hpubopsl.  [Ipubopbl 11 u3MepeHus U
PETUCTpALMM, W3MEHSIOIUXCS BO BPEMEHM BEIMYMH. YCTPOMCTBO W IPUHLMI ACHCTBHS
MAarHuTORJIEKTPUYECKOrO0  rajlbBaHOMETpa M JIOTOMETpa. ballIMCTUYECKUH  TrajlbBaHOMETD.
Y CTpOWCTBO M HMPUHIMII JCHCTBUS OJHO(A3HOTO BATTMETPA U CUETUHMKA DJIEKTPUUECKON SHEPIHH.
MocTbl TOCTOSSHHOTO W TmepeMeHHOro Ttoka. Kommencaropsl. CBeTonydeBble OCHMILIOTPAQBI.
Marnutorpadgsl. DIeKTpocTaTU4eckuid  BoJIbTMETp. (OCOOEHHOCTHM TNPUMEHEHHUs MpuOOpOB
pasnuyHbIX cucteM. V3MepurenbHble MH()OPMAIMOHHBIE CHCTEMBl. DJEMEHThl HW3MEPHUTENbHBIX
MHGOPMALIMOHHBIX ~ CHCTEM.  ABTOMATU3MPOBAaHHBbIE  CHUCTEMbl  JaHHBIX.  MHTepdeiicsl
u3MepuTenbHbIX cucteM. Cranpaptuzanus HMHTepQeEicoB, TUIBI M CTPYKTYpbl HHTep(eiicoB.
W3mepurenbHble HHPOPMALMOHHBIE CUCTEMBI B arpoIIPOMBILIIEHHOM IPOU3BOICTBE.

OOmue cBegeHHMs O MacIITaOHBIX HW3MEPUTENBHBIX —TpeoOpasoBaresx. CpeacTBa
PEryIMpOBaHUs MMAapaMETPOB M3MEpUTENbHBIX lenel. lllyntupyromnme u 100aBo4YHbBIE PE3UCTOPEI.
W3meputenbHble TpaHCPOPMATOphl TOKAa W  HAaNpsDKEHHS. VI3MepuTenbHbIE YCHIHMTENUd U
reHepaToPBL.

Pasznen 3. U3mepenusi pusnyecKuX BeJTUYMH

N3mepenue HampspKeHUs, TOKA, MOIIHOCTH B IIEMSX MOCTOSHHOTO M MEPEMEHHOr0 TOKA.
WN3mepenne koddduimeHta MOIIHOCTH. I3MepeHne CONpPOTHUBIEHUHM, YacTOThl, EMKOCTH
KOHJIEHCATOPOB, UHAYKTUBHOCTH M B3aUMHOW MHAYKTHMBHOCTH KaryuleK. V3MepeHue MarHUTHOIO
MOTOKA, HANPSHPKEHHOCTH MAarHUTHOTO TOJSl U MAarHUTHON HHIYKITUH.

OO0oOmieHHass CTPYKTypHasl cxema
LENU JJI U3MEPEHUS HEDJIEKTPUUECKUX BeIMUnH. Ha3HaueHne, METpoIornyeckue XapakTepUCTUKH
U KJaccu(UKalus U3MEpUTENbHBIX MpeoOpa3oBarenelt. [Ipuniun aelcTBus, CBOMHCTBA M 00JIACTh
MIPUMEHEHUS MbE303JIEKTPUYECKUX, ANEKTPOCTATUYECKUX, AIIEKTPOMAarHUTHBIX,
rajlbBAHOMarHUTHBIX, 3JEKTPOXUMHYECKHUX, TEIJIOBBIX U ONTOXJIEKTPUUECKUX NpeolOpa3oBaTesnei.
[IpuGopsl asis  U3MEpEeHUsT BEIWYMH TEMIIEpaTypbl W BIAXHOCTH. Harunk  Xoma.
Tepmoanexkrpruueckuii repMmomeTp. TepMope3ucTopsl



4.2. Conep:xanue JeKIui

Ounas popma o0yueHust

HaunmenoBanue jJeknu

Kon-Bo.,
4acoB

[IpakTuueckas
MOJTOTOBKA

[Ipenmer wu3yuenuss gucuuiuiubbel. CopepkaHue
CTPYKTypa IUCHUIUIMHBL. B3auMoCBsA3b €  JpyrumMu
muctumuHamu. [lonsitue o merposoruu. dusnueckue
BEeIMYMUHBI. Bunabl (Qu3nMueckux BeIUYMH: OCHOBHBIE U
JIOTIOTHUTEIIbHBIE

+

Knaccudukanms HU3MEPEHU. [Toctynatsl TEOpHUH
M3MEPEHUI. DJIEeMEHThI Mpolecca u3mMepeHuil. OCHOBHBIE
JTanel U3MepeHu. Buasl namepennii. MeToasl M3MepeHuUN.
Moaudukanuu MeToaa CpaBHEHHSL.

ITorpemnoctTn  u3MmepeHuid.  Buasl  morpemsHocTei:
a0CoJIIOTHAs1, OTHOCUTENbHAS, CUCTEMaTHYecKas, cilyyaiiHas,
IIPOMAax, UCKIIIOYAEMbIE U HE UCKIIIOYAEMBbIe, JTUHAMUYECKAs
U CTaTUYECKas. [TorpemiHoCTH  CPENCTB  M3MEPEHMM.
IIpynumnel  ouenHuBanus — norpemHocredl.  IIpaBuiia
OKPYTJICHHS PE3YIbTATOB H3MEPEHU M.

OcHoBHBIE TMOJIOKEHUS 3akoHa P® «O0 obecneueHuun
€IMHCTBA u3MepeHui». denepaibHOE areHTCTBO MO
TEXHUYECKOMY perynupoBaHuIo 51 METPOJIOTHUH.
[NocynapcTBeHHast METpOJIOTUYECKas! CITYkKO0a.

Mepsl  snekTpudeckux BenuuunH. OOIMe CBOWCTBA W
AJIEMEHTBI prOOpOB. DneKTpoMexaHUuEecKue,
AJIEKTPOHHBIE U IU(PPOBBIE TPUOOPHI.

MukpornpoueccopHsie uudposbie U3MEPUTEIIbHBIC
npubopsl. M3meputenbHble MHPOPMALMOHHBIE CUCTEMBI.
DneMEeHTbI U3MEPUTETbHBIX HHPOPMAIIMOHHBIX CHCTEM.

Hroro

28

10%

4.3. Conep:xanue J1a00paTOPHBIX 3aHATHI

Ounas popma 00yueHus

/1

HaumenoBanue 1a00paToOpHbIX 3aHATUN

Komn-Bo
qacoB

[IpakTuu
eckas
HOJITOTOB




Ka
1 2 3 +
1. | IloBepka amnepmerpa, BOJIbTMETPA, BATTMETPA. 2 +
2. N3yuenue criocoba pacimpeHust MpeeioB U3MEPEHUH 2 +
puOOPOB C IIOMOLIBIO H3MEPUTEIHLHOTO TpaHc(hopmaTopa
TOKa.
3. N3ydenne ycTpoiicTBa 1 moBepka oqHO()a3HOTO CYETYNKA 2 +
ANEKTPUUYECKON SHEPTUH.
4. W3mepenne akTUBHOM MOIITHOCTH B LIEMAX TPeX(Pa3HOTO TOKa 2 +
0J1HO(a3HBIMH BATTMETPAMHU.
o. W3mepenune peakTHBHOM MOIIHOCTH B LIETISIX TPex(a3zHOTo TOKa 2 +
0J1HO(a3HBIMH BATTMETPAMHU.
6. N3mepenne akTHBHOW U PEAKTUBHOW SHEPTHH B LIETISIX 2 +
Tpex(dazHoro Toxa.
7. N3mepenuii conpoTUBICHUH. 1 +
8. | U3mepeHne MHIYKTUBHOCTH U €MKOCTH. 1 +
Hroro 14 20%
4.4. ConepxaHue NPAKTHYECKUX 3aHATHI
Ounas ¢popma o0yueHust
No [Tponon IIpakTuuec
) Kas
n/m HanmenoBaHue npakTHYECKUX 3aHATHN X., 1acoB
IIOATOTOBK
a
1. W3mepuTenbHble IPUOOPHI: MIKaIa, [IeHa JeJIeHus. MeTobl 2 +
n3mepenns. O6paboTka pe3yabTaTOB U3MEPECHHUIA.
2. OO61ue cBeieHNs 0 MacIITaOHBIX U3MEPUTENIBHBIX 2 +
npeoOpazoBarensix. CpeacTBa peryJIupoBaHus MapaMeTpoOB
U3MEPUTEIIbHBIX LIeTei.
3. W3mepenne HanpsHKEHHsI, TOKA, MOIITHOCTH B TIETISIX 2 +
MOCTOSIHHOTO U TIEPEMEHHOT'0 TOKa.
4, N3mepenne ko3 huiinenTa MOIIHOCTH. 2 +
S. W3mepeHne conpoTUBICHHM, YaCTOThI, EMKOCTH 2 +
KOHJICHCATOPOB, MHAYKTUBHOCTH M B3aUMHOW WHTYKTHBHOCTH
KaTyIeK.
6. O06o01IeHHas CTpyKTypHas cxeMa eI JUTsl H3MEPEHUs 2 +




HEDJICKTPUIECKUX BETUYMH.
7. Haznauenue, MeTpooruueckue XapakTepUuCTHKU U 2 +
KJaccu(puKanus U3MEpUTEIbHBIX TpeoOpa3oBaTeei.
Hroro: 14 20%
4.5. Buabl u coiep:kaHue cCaMOCTOSITeIbHOM padoThl 00y4Yaroumxcst
4.5.1. Bunsl caMOCTOATENBHOM paboThl 00yJarOIINXCs
KonnuectBo yacos
Buapl camocTosTenbHONH pabOThl 00yYarOmuXCs 3aouHas
Ounas hopma
dhopma
o0y4deHus
o0y4deHus
[ToaroroBka K MPaKTUYECKUM 3aHATHIM 20 -
[ToaroroBka k 1a00PATOPHBIM 3aHATHUSM H K 3aIIUTE 19 -
1a00paTOPHBIX padOT
CamMocTosATenbHOE U3YUYEeHHE OT/ICIbHBIX TEM U BOIIPOCOB 19 -
KonTponbnas pabora - -
[MonroroBka k 3auéry 3 -
Hroro 61 -
4.5.2. ConepxaHue caMOCTOATEIIbHON pabOThl 00yUarOIIUXCs
Ne Kon-Bo
n/m 4acoB
3aouHa
HanmenoBanue TemM 1 BOpocoB Ounas P
dhopma dopma
oOyuenuss | OOyden
W1
1. N3mepuTenbHble NIKaJbl: IKaJIa HANMEHOBAHMM, IIKaJIa
Nopsi/iKa, IIKajla MHTEPBAaJIOB, IIKaja OTHOIIEHUH, 5 -
aOCOJIOTHBIE ILIKAJIBI, IIKAJIBI PEIEPOB.
2. | Cuctembl equHML GPU3NIECKUX BETUYMH M MIPUHIUIBI UX 5
noctpoeHus. PazmMepHoCTh GU3NUECKOI BETUUUHBI.
3. | MexnayHaponHas cuctemMa euHULL. J{pyrue cucTeMbl eIMHUII,
UCTOJIb3yeMble B MPAKTUKE U3MepeHuid. duznueckue 5 -
KOHCTaHTBI ¥ CTaH/IapTHBIE CIIPAaBOYHbBIE TaHHBIE.
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Knaccudukanus cpeacts uamepenuii. Metponoruyeckue
XapaKTEPUCTUKH CPEACTB U3MEPEHHUM.

Bri6op cpenct uzmepenuii. [Ipunnuns: Beidopa. IloBepka u
KaJarOpoBKa cpeAcTB u3aMepenuit. O6paboTKa pe3yabTaToB
OJIHOKPAaTHBIX U MHOTOKPATHBIX U3MEPEHUII.

MeTtponoruueckue CiryXObl MPeANPUATHs, OPTaHU3AINH U
YUPEKACHUS, IBISIOMICUCS FOPUINUYECKUM JIULIOM.
Crpykrypa. OyHKIUH.

HopmaTtuBHBIE TOKYMEHTHI. ['0Cy1apCcTBEHHBIN
METPOJIOTHYECKUH KOHTPOJIb 1 Haa3op (MKuH).
Mesx1yHapoAHbIE OpraHu3alyy B 00JaCTH METPOJIOTHH.

[TpuGops! 11 U3MEPEHHS U PETUCTPALINH, H3MEHSIOLINXCS BO
BpeMeHH Beau4uH. OCOOEHHOCTH MpPUMEHEHHs NpubdOpoB
Pa3IUYHBIX CUCTEM.

ABTOMaTH3UPOBAHHBIE CUCTEMBI JaHHBIX. HTEpdeiich
M3MepUTENbHbIX cucteM. CTangapTusanus UHTepQeicos,
THUIIBI U CTPYKTYpPbI UHTEP(EIHCOB.

10.

Hlyntupyromue u 106aBoYHbIe PE3UCTOPHL. M3MepuTenbHbie
TpaHcGopMaTOpbl TOKa U HampsbKeHus. MizMeputenbHbie
YCWJINTEIN U T€HEPATOPBI.

11.

I/ISMepeHI/Ie MAarauMTHOI'O ITOTOKA, HAITPSAKCHHOCTHU
MarHuTHOTO TI0JISI 1 MarHUTHOM HWHAYKIHU.

12.

[TpunHIMI neicTBUS, CBONCTBA M 00JIACTh TPUMEHEHUS
MbE303JIEKTPUUYECKHX, DIEKTPOCTATUYECKUX,
3J€KTPOMAarHUTHBIX, FaJIbBAHOMAarHUTHBIX,
AIEKTPOXUMHUUECKHUX, TEMJIOBBIX U ONMTOAIEKTPUIECKUX
npeoOpazoBareneit. [Ipubopsl 1151 M3MEepeHUs BEIUYNH
TEeMIIepaTyphl U BIAKHOCTH.

HUroro:

61

VYpanscknii 'AY:

. Metoauueckue yka3aHHs IO BBIIOJHEHMIO 3a/laHUM JUISI CaAMOCTOSITEIBHON pPabOTHI IO

1. M 0
muctuminHe "MeTposiorus, cTanjapTuzauus U ceptTu@ukanus” [DIeKTpoHHBIN pecypc]: s
CTY/IGHTOB SHEpPreTH4Yeckoro (hakyabTeTa O4HOW M 3a04HOM (opmbl oOyuenus 35.03.06
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5. YueOHO-MeTOANYECKOE 00eclieYeHHe CAMOCTOSITeIbHON padoThl 00y4arouxcs

Y4eOHo-MeTonuuecKue pa3padotku umerores B Hayunoit  6ubnuorexke ®I'6OY BO HOxHo-




Arpounmkenepuss / coct.. E. B. ManbkoBa; Oxno-Ypansckuit ['AY, HWuctutyT
arpoumkenepun - 10 c. - Yensbunck: IOxno-Ypansckuit I'AY, 2017 - Joctyn u3
JokanbHOM cetu: http://nb.sursau.ru:8080/webdocs/tehmash/29.pdf.

6. DoHJ OLIEHOYHBIX CpeacCTB 1Jisl MIPOBEACHUA

I[pOMe)KyTO‘lHOﬁ aTTeCTallumn oﬁyqamumxcsl

JInst ycTaHOBJICHUSI COOTBETCTBHSI YPOBHS IMOJATOTOBKH 0Oy4aromuxcst TpedoBanusm OI'OC
BO paszpabotan (oHA OLIEHOUHBIX CPEACTB ISl TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH M MPOBEICHUS
MPOMEXYTOUHOM arTecTanuu oOydaromuxcs 1o aucuuiuinHe. @DoHA OLCHOYHBIX CPENCTB
npencrasieH B [Ipunoxenun Nel.

7. OCHOBHAA ¥ IONOJTHUTEIbHAS Y4eOHAs JUTEepaTypa, He00XoAUMAs IVISl OCBOCHUS
JUCIUININHBI

OcHoBHasl U JONIOJIHUTENIbHAS yueOHas uteparypa umeercs B Hayunoit  O6ubimnoreke u
ANEeKTpOHHOU nH(pOopMamoHHO-00pa3oBarensHoi cpene @I'BOY BO 0xno-Ypansckuit [AY.

OcHoBHAas

1. Kum, K. K. CpencTBa 21eKTpUYecKUX U3MEPEHNUN U HX TIOBEpKa : yueOHOe TTocoOue it By30B /
K. K. Kum, I'. H. Aaucumos, A. U. UypakoB. — 2-e u3zn., crep. — Cankrt-IletepOypr : Jlans,
2021. — 316 ¢. — ISBN 978-5-8114-7639-8. — TekcT : 31ekTpoHHBIH // JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/163397.

2. YepHoycoBa, M.A. DieKTpuUuecKUe W3MEPEHHUs: J1aOOpPaTOPHBIA MPAKTUKYyM [DIEKTPOHHBIN
pecypc] / M.A. UepnoycoBa, O.B. Kanamnukosa, [1.B. UepHoycoB. — DNeKkTpoH. naH. —
Boarorpan : Bomrorpamckmit  I'AY, 2016, — 72 c¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=76690. — 3aru. ¢ skxpaHa.

JlonosHuTeNbHAS

1. Metpomnorus, crannapTusanus u ceptudukamnus. [Ipaktukym : yaebHoe ocooue / B.
H. Kaitnosa, T. H. I'pe6neBa, E. B. Tecnenko, E. A. KynukoBa. — CaHKT-
[TerepOypr : Jlans, 2021. — 368 ¢. — ISBN 978-5-8114-1832-9. — TekcrT :
ANEKTPOHHBIN // JIaHb : anekTpoHHO-O0uOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/168793

Ilepuoauveckue u3aaHus:

1. ABromaruzaiusi ¥ COBpEMEHHbIE TEXHOJIOTHH: €KEeMECAUHbBII MEXKOTPACIEBON HayUYHO-
TEXHUYECKHUM )KypHaI - MockBa: IHHOBalIMOHHOE MAllIMHOCTPOEHHUE, -
http://www.mashin.ru.

2. Jloctmxenus Hayku U TexHUKH ATTK: exxemMecssaHbI TEOpeTHIEeCKU 1 HaydHO-
MpaKTUYEeCKHii XKypHai - Mocksa: b.u., - http://agroapk.ru/.
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https://e.lanbook.com/book/168793
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3. Mexanuzanus u MeKTpUPUKAIIS CEIBCKOTO X035 HCTBA: TEOPETHUESCKUI U HAyYHO-
MPaKTUYEeCKHi *KypHal - MockBa: Penakuus sxypHana "MexaHuzanus 1 sJieKTpudukanus
CeJIbCKOT0 X03s1HcTBa"

8. Pecypchbl HH(pOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTEepHETY,
Heo0X0AuMbIe 1JIsl OCBOCHUS JUCIHIJIMHBI

1. EnnHOE OKHO JA0CTYyIa K y4eOHO-METOIMYeCKUM pazpaboTkam https://toypray.pd
2. BBC «JIauw» http://e.lanbook.com/
3. OBC «YHuBepcuretckas oudmmoreka onany http://biblioclub.ru

9. MeToauyecKkue yKazaHusi A1 00y4arouXcsl M0 OCBOCHUIO TUCHUILINHBI
VY4uebHO-MeToInuecKre pa3paboTku uMeroTcst B Hayynoit  OuOnmmoTexke W AIIEKTPOHHOM
nHpopMmanmonHo-o6pazoBatenbHOM cpeae DI'BOY BO 0xHOo-Ypansckuii [AY:

1. Meronnyeckue yka3aHMsl 10 BBIIIOJIHEHUIO 3aJaHUM JUIsl CaMOCTOSITENIbHOM padoThl IO
muctuminHe " MeTposorus, ctanaapTusanus u cepruduxanus” [DNeKTpOHHBIN pecypc]: s
CTY/ICHTOB DHEPreTHUYECKOro (akyabTeTa OYHOM M 3a04HOi ¢opmbl oOydenus 35.03.06
Arpoumxenepuss / coct.. E. B. Manbskoa; IOxHo-Ypansckuit ['AY, HWacTtutyt
arpourkeHepun - 10 c. - YensOunck: HOxuo-Ypanbckuit I'AY, 2017 - [octyn wu3
nokanbHOM cetu: http://nb.sursau.ru:8080/webdocs/tehmash/29.pdf.

10. UndopmanuoHHbIe TEXHOJOTHH, HCIOJIb3YyeMble IIPU OCYIIeCTBJICHHH 00pPa30BaTeIbHOIO0
npouecca no JUCHUILINHE, BKJIYAs NepevyeHb IPOrPaMMHOro odecreyeHus u
HH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM,

B Hayunoii OubnuoTeke ¢ TepMHMHAIbHBIX CTaHLUI MNpenocTaBisercs AOCTYHn K 0azam
JAHHBIX:

- Texakcnept (nHpOopManMoHHO-cripaBoyHas cucrema 'OCToB);
- «CenbXx03TeXHMKa» (aBTOMAaTU3UPOBAHHASI CIIPABOYHAS CCTEMA).

[IporpamMmmMHoOe obecrieueHue:

Onepannonnast cucrema Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel
Legalization GetGenuine ;

Od¢ucueriii maker Microsoft OfficeStd 2019 RUS OLP NL Acdmc ;

[TporpammMHBIif KoMIUTEKC 171 TecTrpoBanus 3HaHui MyTestXPRo 11.0 ;

Antusupyc Kaspersky Endpoint Security ;

Cuctema xommprotepHoit anreopst PTC MathCAD Education - University Edition.

Cuctema ympasnenust ooyuennem MOODLE.

11. MaTtepuajibHO-TeXHUYecKas 0a3a, HeoOXoAUMAsl VISl OCYIIECTBJICHUS
00pa3oBaTeIbLHOIO NMpoLecca M0 JUCHUIIIHHE

Y4yeOHble ayIuTOPMH JIs1 NPOBEeJCHHMS 3aHATHI, NMPEeAyCMOTPEHHBIX NPOrpamMMOoii,
OCHaIlleHHbIC 000PYA0BAHMEM U TEXHHYECKMMH CPeICTBaMHU 00y4eHHs
13


http://nb.sursau.ru:8080/webdocs/tehmash/29.pdf

1. VYueOnas mnaboparopus 3073, ocHamieHHas OOOpPYIOBaHMEM JUIsl  BBITOJTHCHUS
J1a00paTOPHBIX padoT .

2. Aynutopus 3103, ocHalieHHas:
- MYJIbTUMEIUUHBIM KOMILJIEKCOM (KOMIBIOTEP, BUJICOITPOEKTOP);

- KOMITBPIOTEPHOM TEXHUKOW C BUPTYAIbHBIMH aHAJIOTaMU JIA0OPATOPHOTO 000PYAOBAHHSI.

IHoMemeHus 1J1s1 CAMOCTOATEbHOM PadoThI 00y4YaK0IIMXCS

1. ITomemenue 303 aiisg caMOCTOATENBHONU pabOThI, OCHALLIEHHOE KOMITBIOTEPHOM TEXHUKOMN
C MOJKJIIOYCHUEM K ceTu «HTepHeT».

Hepeqeﬂb 060py1103am/m H TEXHUYIECCKHUX CPEACTB oﬁyqennﬂ

1. Jlaboparopubie creHasl «JIDC — 5»
2. Jlabopatopusie cteHnbl «YCOD -2».
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I1PH/IOKEHUE

®OH/JI OHEHOYHbIX CPEJICTB

JUTSL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MIPOBECHHS MTPOMEKYTOUHOM aTTECTAIlNH
oOyJaromuxcs
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COAEPXKXAHUE

KomneTeHnuu ¢ ykazaHuewm dtamna ux (POpMUPOBAHUS B MTPOLIECCE OCBOCHUS AUCIIUILITMHBI
[Tokazarenu, KpUTEPUH U IIKAJIA OLIEHUBAHUS C(HOPMUPOBAHHOCTH KOMITCTEHIHUHA. .. .........

TunoBele KOHTPOJIbHBIE 3a/aHus U (WJIM) MHbIE MaTepHuajbl, HEOOXOAUMBIE JUIsI OLIEHKU
3HaHW, YMEHHW, HABBIKOB M (WMJIM) OIBITA JCATEIBHOCTH, XapPaKTEPU3YIOUIMX ATari(bl)
(bopMHpOBaHUST KOMIIETEHIIMN B TIPOLIECCE OCBOCHUS TUCIIMIIIIHHBI «...vueeeneeneenennennnnenn.

Meronudyeckue MaTepuasbl, ONPEIACIAIOIINAE MPOLEIypbl OLICHUBAHHUA 3HAHUH, yYMEHHUU,
HaBBIKOB W (WMJIM) OMBITAa JESITEIBHOCTH, XapaKTepU3ylomux dTar(bl) (OPMHPOBAHUS

00000 (L) 11702 N
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1. KoMmnereHuuM ¥ UX HHAUKATOPBLI, (popMupyeMble B Mpolecce 0CBOCHHUS

AUCHHUILTHHBI

OIIK-1. CriocobeH pemiath THIOBBIEC 3a/1a4d MPOGECCHOHATBHON AEATEIPHOCTH Ha OCHOBE 3HAHUM

OCHOBHBIX 3aKOHOB MAaT€MAaTHUYCCKHUX M C€CTCCTBCHHBLIX HayK C IIPHUMCHCHUCM I/IH(i)OpMaI_II/IOHHO'

KOMMYHUKAIIUOHHBIX TEXHOJIOTHI

Kon u naumenoBanue ®opmupyemsie 3YH HaumenoBanue
MHIUKAaTOpa OLICHOYHBIX
OCTYDKEHHA 3HAHUSA YMEHHS HaBBIKH CpeICTR

KOMITCTCHIINU
Na-1.0I1K-1 OO0yyaromuiics OO0yyaromuiics OOyuaromuiics Texymras
JOJDKEH 3HATh: JIOJDKEH YMETh: JIOJDKEH BIIAJIETh! aTTecTaus:
Hcnomssyer OCHOBHBIE 3aKOHBI UCTIONIH30BaTh HaBBIKAMU:
OCHOBHBIC 3AKOHBI | o07ecTReHHOHAYUHBIX |  OCHOBHEIE 3aKOHBI UCIIOJIb30BAHUS - oTser  Ha
CCTCCTBCHHOHAYIHBIX JHCIHIUIAH ECTECTBEHHOHAYUHBIX | 3HAHMI OCHOBHbIX | 'PAKTHICCKOM
AUCIHILIIH JUTA (amekTpuyeckue JHMCIMIUINH 3aKOHOB SaHATHH,
PCIICHIA U3MEpEHUsI) ISt (nmexTpuuecKue €CTECTBEHHOHAYYHBIX
CTaH/IapPTHBIX 33/ B CILICHNUS U3MEPEHUS) IS JUCIUTUTAH Coome VHO
COOTBETCTBHH C P P 71a00paTOpHOI
CTaHJIAPTHBIX 337124 B peLIeHUs (amexTpuueckue pabore;
HaHpaBneHHOCTLmV COOTBETCTBHH C CTaH/IapTHBIX 337124 B U3MEPEHUsT) IS ’
npoeccroHanbHOR HAIPaBJICHHOCTHIO COOTBETCTBHH C petieHus - TECTUPOBAHHUE
ACATCIILHOCTH npo¢ecCHOHATBHON HAINpPaBJICHHOCTBIO | CTAHIAPTHBIX 3a/1a4 B
JIEATETBLHOCTH podeCCHOHATBHOM COOTBETCTBHHU C IIpomesxyTounas
JEATENHLHOCTH HAIIPaBJIEHHOCThE0 | ATTCCTALH:
—(b1.0.28-3.1) (BLO28Y.1) npopECCHOHATILHOR | SK3AMEH
" : JeATeIILHOCTH -
(F1.0.28-H.1)

2. HOK333Te.]'ll/l, KPUTECPHUHA U HIKAJIA OHCHUBAHUA HHAUKATOPOB JOCTUKCHUSA

KOMIIeTeHIIMH

IToka3zarenu Kputepun u 1mkasna olleHUBaHUS pe3yabTaTOB 00YUEHUs MO AUCLUIUINHE
OLICHUBAHUs
(3VH) Henocrarounslii JlocTatouHslit Cpennuil ypoBeHb BrIcoknii ypoBeHb
YPOBEHb YPOBEHb
b1.0.28-3.1 | OGyuaromuiics He | OOyuwaromiuiics ciado OOyuarorumiics ¢ OO0yuarornmiics ¢

3HAET OCHOBHBIC
3aKOHBI
€CTECTBEHHOHAYYH
BIX JTUCITUILINH

(3J'ICKTpI/I‘leCKI/Ie

3HAaeT OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JMCIUTUTAH
(anexTpuuecKue

HE3HAYUTEILHBIMA
OIIHOKAMH U
OTHENBHBIMU

npobenaMu 3HaeT

OCHOBHBIE 3aKOHEI

TpeOyeMoii CTETIeHbIO
MOJTHOTHI ¥ TOYHOCTH
3HAET OCHOBHBIE
3aKOHBI

CCTCCTBCHHOHAYYHbIX
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U3MEPEHHUS) JUIS
pelieHus
CTaHJAPTHBIX 3a/1a4
B COOTBETCTBHH C
HaIPaBICHHOCTHIO
PO eCCHOHATTEHOM
JESATSILHOCTH

M3MEPEHHUS) TSI
pelieHus
CTaHJAPTHBIX 337124 B
COOTBETCTBUH C
HAINPaBJIECHHOCTHIO
podeCCHOHATTEHOM
JIESATEIIEHOCTH

€CTECTBCHHOHAYYHBIX
JHMCIHTUIAH
(ameKkTprudIecKre
H3MEPEHUs) s
pelieHus
CTaHJAPTHBIX 33/1a4 B
COOTBETCTBHH C
HATPaBICHHOCTHIO
npodeccuoHanbHON
JeATSILHOCTH

JUCIIUTUTAH
(anmexTpuueckue
A3MEPCHHUS) IS

pelieHus
CTaH/IapPTHBIX 33124 B
COOTBETCTBHH C
HAIPaBJICHHOCTHIO
PO ECCHOHATTEHOM
JIESATSIIbHOCTH

OO0yuarommiicst ymeer

B1.0.28-VY.1 | OO6yuarommuiics ve | OOyuaroruiics ciaabo OOyuaroruiics ¢
yMeeT yMEET UCIIOJIh30BaTh HE3HAYUTEIbHBIMU HCIIOJIb30BaTh
UCIIOJIb30BaTh OCHOBHBIC 3aKOHBI 3aTpyHCHUAMH OCHOBHBIC 3aKOHBI
OCHOBHBIC 3aKOHBI | €CTECTBCHHOHAYYHBIX | YMEET UCIOJIb30BaTh | €CTECTBEHHOHAYYHBIX
€CTECTBCHHOHAYYH JMCIUILTAH OCHOBHBIC 3aKOHBI JMCIMTUTAH
BIX JIUCIHUILINH (amexTpuuecKue €CTECTBEHHOHAYYHBIX (amexTpuuecKue
(amexTprueckue W3MEPEeHHUS) IS JCTIATLITIH A3MEPEHWST) JJIs
W3MEpEeHHUsT) s peLieHus (amexTpuyecKue pemenus
perieHus CTaH/IapTHBIX 33734 B HU3MEPEHUS) ISt CTaHIAPTHBIX 337124 B
CTaHIAPTHBIX 33124 COOTBETCTBHH C pelieHus COOTBETCTBHH C
B COOTBETCTBUU C HANpaBICHHOCTBIO | CTAaHAAPTHBIX 33/1a4 B | HANpPaBJICHHOCTHIO
HAMpPaBJICHHOCTHIO | MPOHECCHOHATBHOM COOTBETCTBHH C npodeccuoHaTbHOM
npodeccuoHabHOM JeSITeIbHOCTH HAaIPaBJICHHOCTHIO JeSATeILHOCTH
JeSITENbHOCTH npodecCHOHANEHON
JeSITEIbHOCTH
B1.0.28-H.1 | Oo6yuaromuiics e | OOyuaromuiics ciabo OOyuarorumiics ¢ OOyuarorumiics
BJIaJICCT HABBIKAMU | BIAJICCT HABBIKAMH HEOOJBIINMH CBOOOJIHO BJIajieeT
HCIIOJIb30BAHHUS HCIIOJIb30BaHHUS 3aTpyAHEHUSAMH HaBbIKAMHU
3HAHUN OCHOBHBIX BJIajIeeT HABBIKAMHU UCIIOJIb30BaHMUS

3HAHUM OCHOBHBIX
3aKOHOB
€CTECTBEeHHOHAYYH
BIX TUCIIUATIIAH
(anmexTprueckue
W3MEPEeHMsT) IS
pelieHus
CTaHJIaPTHBIX 3aJ1a4
B COOTBETCTBHH C
HaIPaBIEHHOCTHIO
npoeccuoHaIbHON
JEATENHHOCTH

3aKOHOB
€CTEeCTBCHHOHAYYHBIX
JUCITUILTAH
(anmexTprueckue
W3MEPEeHHUS) IS
pelieHus
CTaHJAPTHBIX 337124 B
COOTBETCTBHH C
HaIpPaBIEHHOCTHIO
npohecCHOHANBHON
JIEATSIIbHOCTH

UCIIOJIb30BaHHS
3HAHHUI OCHOBHBIX
3aKOHOB
€CTECTBCHHOHAYYHBIX
JUCIUTUTAH
(amexTpuuecKue
A3MEPEHWST) IS
pelIeHus
CTaHIAPTHBIX 337124 B
COOTBETCTBHH C
HaIPaBJIEHHOCTHIO
npodeccuoHanbHON
JIESATSIIbHOCTH

3HAHUWA OCHOBHBIX
3aKOHOB
€CTEeCTBECHHOHAYYHBIX
JICTIATLITIH
(anmexTprueckue
U3MEpEeHHs) IS
penieHus
CTaHIAPTHEIX 33/1a4 B
COOTBETCTBHH C
HaIpaBJICHHOCTHIO
npodeccuoHaabHON
JIeSATEIbHOCTH

18



3. TunoBble KOHTPOJbHBIE 3a]aHus] ¥ (WJIM) HHbIE MAaTepHaJibl, HEOOXOAMMbIE JJIsl OLEHKHU
3HAHMii, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapaKTePU3YyI0LIHX
copMHPOBAHHOCTH KOMIIETEHIIHI B NpoIecce OCBOCHH S JUCHTUNIMHBI

TurnoBble KOHTPOJIBHBIE 33IaHKUS U MaTepUalIbl, HEOOXOANMBIC JUTS OLIEHKH 3HAHUH, yMEHHUN
Y HaBBIKOB, XapaKTEPU3YIONINX 0a30BBII 3Tan GOPMUPOBAHUS KOMIETEHINI B MIPOLIECCE OCBOCHUS
OIIOII, comepkarcs B y4eOHO-METOANYECKUX pa3pabOTKax, MPUBEICHHBIX HIDKE.

1. Meronuyeckue yka3zaHus [0 BBIIOJHEHHUIO 3aJlaHUM Uil CaMOCTOATEIbHOW paboOThl 1O
mucuuruiHe " MeTposorus, CTanapTu3anus u ceprudukanus” [DneKTpoHHbIN pecypc]: ms
CTYJICHTOB JHEPreTHYECKOro (pakynprera o4yHOW M 3a0uHOM (popmbl oOyuenust 35.03.06
Arpounxenepuss / coct.. E. B. ManbkoBa; HxHo-Ypansckuit ['AY, HWuctHTyT
arpounxkeHepun - 10 c. - Yensabunck: FOxHo-Ypansckuit ['AY, 2017 - Jloctyn wu3
nokaneHou cetu: http://nb.sursau.ru:8080/webdocs/tehmash/29.pdf.

4. MeTtoauvecKue MaTepUaJibl, ONpe/e/siioliue npoueaypbl OLeHUBAHUS 3HAHUIA,
yYMeHHii, HABBIKOB M (HJIN) ONBITA /IeSITeJILHOCTH, XaPAKTEePU3YIOIIHX ¢()OPMUPOBAHHOCTH
KOMIIeTeHIU I

B ngaHHOM pasjene METOJHUYECKHE MAaTepUalibl, ONMPEACIISIOIINE MPOIEIYPhl OICHUBAHHS
3HAHWH, YMEHHUH, HABBIKOB, XapaKTEPU3YIOUIMX 0a30BbIA 3Tam (HOPMHUPOBAHHS KOMIIETCHIIUHA 110
JTUCHUIUIAHE «OJEKTPUYCCKHE W3MEPCHUS», TPHUBEACHBI MPUMEHUTEIBHO K KAXKIOMY H3
UCIIOJIb3YEMBIX BHIOB TEKYILEr0 KOHTPOJSI YCIEBAEMOCTH M IPOMEXKYTOYHOW aTTecTalllu
00yJarommxcs.

4.1. OueHo4HbIe CPeACTBA JJIsl MPOBEICHUS TEKYIero KOHTPOJIsl YCIIeBAeMOCTH
4.1.1. YcTHBIN OTBET HA NPAKTUYECKOM 3aHATHH

OTBeT Ha NPAKTHUYECKOM 3aHATUM HCIOJNB3YeTCS JUIsl OLEHKM KadecTBa OCBOCHHS
o0yJaromuMcsi OCHOBHOM IpoeccHoHalbHOW 00pa30BaTeNbHOW MHPOrpaMMbl IO  OTAEIbHBIM
BOINpPOCAaM U TeMaM AMCLUUIUIMHBL. TeMbl U IJIaHbl 3aHATHH (CM. MeToApa3pabOTKH 1. 3) 3apaHee
cooOmarorcss  oOydaromumcsi.  OTBET  OLIGHHMBAETCS  OLIGHKOH — «OTJIMYHO»,  «XOPOIIOY,
«yIOBJIETBOPUTEIILHO» UJIH «HEYJOBIETBOPUTEIBHOY.

Ne OneHouHbIE CpesicTBa Kox n HanmenoBanune
WHAUKATOpa
OTBeT Ha MPAKTHYECKOM 3aHSATHH KOMIIETEHIUH
1 B pacnopsikeHnn MMeroTcsl 4eTblpe BoJbTMeTpa: a) kiacca 0,1 Ha N-1.011K-1
U. = 500B; 6) xmacca 0,5 na Uy=100B; B) xnacca 1,0 na U= 50B;
Hcnonb3yer

r) kmacca 2,5 Ha t/h=10B. Kakoii BbIOpaTh BOJBTMETP, YTOOBI
o OCHOBHbIE 3aKOHBI
MU3MEPUTh C HAUMEHBIIEH MOTPEMIHOCTHIO 0XKMIAEMOE HaNpsSKEHUE
€CTECTBEHHOHAYYHBIX
10B? yu
JUCIUIUIAH 15
pelieHus

CTaHAApPTHBIX 3a/1a4 B
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OueHouHbIE CpeICTBA Kon n nanmenoBanue

OTBeT Ha MMPAKTUYCCKOM 3aHATHU

WHIUKATOpa
KOMIIETEHIIN U

COOTBETCTBUH C
HaIPaBJICHHOCTHIO
npodeccrnoHabHOM
JeATEILHOCTH

Kputepun onienku orBera (Tadil.) JOBOISATCS MO CBEACHHS 00ydJalomuXcsl B HaYaiIe 3aHATHH.

Omnenka 00BSABISIETCS 00YYAIOLIEMYCSI HETTOCPEICTBEHHO TIOCIIE OTBETA.

HIkana Kpurepun oueHuBanusi
Onenka 5 - CTYICHT IIOJIHO YCBOWJI Y4eOHbII MaTepua;
(oTMuHO) - TIOKa3bIBAET 3HAHUE OCHOBHBIX MOHSTHI TEMbI, TPAMOTHO MOJIb3YETCs
TEPMUHOJIOTUEM;
- TpOSIBIIIET YMEHHE aHaIu3upoBarh M 0000mars uHpoOpMammio,
HaBBIKH CBSI3HOTO OMUCAHUS SBJICHUM U MPOIIECCOB,;
- JEMOHCTPUpPYET yMEHHE U3JiaraTb y4eOHbIH Marepuans B
ONPENEIEHHON JIOTUYECKOH IIOCIIEI0BATEIbHOCTH;
- MOKa3bIBAaeT YMEHHME WILTIOCTPUPOBATH TEOPETUUYECKHUE IOJIOKEHUS
KOHKPETHBIMH MPUMEPaAMU;
- MOTYT OBITH JOMYIICHBI OJHa—JBE HETOYHOCTH MPHU OCBEIICHUU
BTOPOCTENEHHBIX BOIIPOCOB.
Onenka 4 OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OIEHKY «5», HO TIPH
9TOM UMEET MECTO OIMH U3 HEAOCTAaTKOB:
(xoporto)
- B YCBOGHHH y4e€0OHOTrO Marepuasa JOIMYyIIeHbl HeOObIINe MpoOembl,
HE MCKA3UBILKE COJIEP)KaHUE OTBETA,
- B U3JI0’)KEHUHU MaTepualia JOMyluIeHbl HE3HAYUTEIbHbIE HETOYHOCTH.
Onenka 3 - HETIOJIHO WJIM HETOCJEN0BaTENbHO PACKPBITO COIEpKAHUE Marepuaa,
HO TMOKa3aHo o0llee MOHMMAaHHWE BOMPOCa W MPOAEMOHCTPUPOBAHBI
(YZIOBIETBOPUTEIHHO)

YMCHHUA, JOCTATOYHBIC IJIA JaabHEHUIIIero YCBOCHUA Marcpualia;

- HUMCIUCH 3arpyAHCHUA WM OONMYIICHBI OIINOKH B OIpPCACIICHUN
HOHHTHﬁ, HUCMOJIb30BAHUN TCPMHUHOJIOTUH, OIMMCAHUUN SBIICHUM U
IMpOoLECCOB, UCITPABIICHHBIC ITOCJIC HABOAAIIUX BOIIPOCOB;

- BBIAIBJICHA HCJOCTATOYHAsA C(I)OpMI/IpOBaHHOCTL 3HAHUIA.
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(HEYIOBJICTBOPUTEIIHHO)

Ornenka 2

Ba)XHOH yacTu y4eOHOTO MaTepuana;

- HC PACKPBITO OCHOBHOC COACPIKAHUC y‘-I€6HOFO Marcepualia;

- O6H3py>I(CHO HE3HAHHE WJIM HEIIOHMMAaHHUEe OOJIbIIEH MM Hanbojee

- OOIIYIICHBI OIINOKH B OnpeaAcCICHUU HOHHTHﬁ, IIpHU HCIIOJIBb30BaHUH
TCPMUHOJIOTHH, B OIIMCAHUU SIBJICHUM H IIponeCcCoB, PCUICHUN 3aaad,
KOTOPBIC HC UCITPABJICHBI ITOCJIC HCCKOJIBKUX HABOAAIINX BOIIPOCOB.

4.1.2. OTyet no 1a60paTOpHOIi padoTe

Otyer 1o mabopatopHOil pabOTe UCMONB3YEeTCS IS OLICHKM KadecTBa OCBOCHUS

oOyJaromuMcsi OCHOBHOHM mpodeccroHaibHOH 00pa3oBaTeNbHON MpOrpaMMbl MO  OTAEIBHBIM
teMaMm aucuumuinHel. Conepkanue U (Gopma oTdyera Mo J1adOpaTOPHBIM paboTaM MPUBOAUTCS B
METOJIMYECKUX YKa3aHUAX K JaboparopHbiM padotam (1. 3 ®OC). CoaepxaHue oT4eTa U KpUTEPUU
OLIGHKH OT4YeTa (TalI1.) JOBOASTCS 0 CBEJCHUS 00yJaronnxcs B Havyale 3aHsATUH.

Ne OrneHOYHBIE CPEJICTBA Kox 1 HanMmenoBaHue
WHIUKATOpa
Otuyet no nabopaTopHOi padboTe KOMIIETEHIIIHI
1 1 0 6 N/-1.0IIK-1
. pU  OKCIUTyaTallid Tpubopa MOTYT HMETh MECTO
MOBPEKACHHS, AePOpMAIlUN U U3HOC OTACIHHBIX €r0 YacTew, Vcrionssyer

YTO MPUBOJUT K HApPYIIEHHIO €ro HOpMalbHOM paboThl U
MOSIBJICHUIO ~ HEJIOMYCTUMBIX  MOTPEIIHOCTEH.
HE00XO0AUMO MTPOU3BOIUTH MOBEPKY MPUOOPOB.

ITosToMy

2. Ilo poxay Toka, 1Mo ero HOMHHAJIBHON BEJIWYHHE, TIO KIIACCY
TOYHOCTH.

3. Bapuamuu onpenensioT A 0XapaKTepU30BaHUS BEITHMYMHBI
OTKJIOHEHHMSI TOKa3aHUi 0o0pa3loBOro mpudopa oT MoKazaHui
MOBEPSIEMOTo pudopa.

4. Krnacc TOYHOCTM 3JEKTPOM3MEPHUTENLHOro mpubopa

OILICHUBAaETCs OCHOBHOH JIOITYCTUMOM MIPUBEACHHOU

MOrpCIIHOCTBIO:

A
K = 7,y = 100%

H

5. TlompaBouHble KpuUBBIE chOyXaT Jias  oOJerdyeHus

MOJIb30BAHUS  DJIEKTPOU3MEPUTEIbHBIMU  MpubOpamMu U

OCHOBHBIC 3aKOHBI
€CTCCTBCHHOHAYYHBIX
JUCHUIIJINH 151
pemeHns
CTaHJAPTHBIX 3a]1a4 B
COOTBETCTBUH C
HaIpaBJICHHOCTHIO
npodeccuoHambHOM
JeSITEIBHOCTH
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YBCIMYCHUSA TOYHOCTH ITUX H3MepeHI/II>'I.

Otuer OLCHUBACTCA IO YCMOTPCHHUIO IIPEIIOoAaBaTClIA OIIEHKOH «OTIIMYHO», «XOpOLIO»,

«YHOOBJICTBOPUTECIIBHO», «HEYAOBJICTBOPUTEIILHO» HIIN OHeHKOﬁ BadyTCHO», «HEC 3aUYTCHO». Onenka

«3auTE€HO» CTaBUTCS oOyuaromuMmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPUTEPUAM,

YCTAHOBJICHHBIM JI IMOJIOXKUTCIIBHBIX OLCHOK («OTJ'II/I‘-IHO)), «XOpOo1Io», «y,Z[OBJICTBOpI/ITeHBHO»).

Onenka 00BSABIAETCS 00YYAIOMIEMYCSl HEITOCPEICTBEHHO TOCIIE CIaYH OTUETA.

Ixana Kpurepun oueHuBanus
OreHka 5 - M3JIOKEHHE MaTepuaa JOTHYHO, TPAaMOTHO;
(oTIMYHO) - cBOOOTHOE BJIaJICHUE TEPMHUHOJIOTHECH;
- YMEHHUE BBICKA3bIBaTh M OOOCHOBATh CBOM CYXKIICHHUS IMPH OTBETE HA
KOHTPOJIBbHBIE BOIIPOCHI;
- YMCHHE OTMCHIBATH 3aKOHBI, SIBIICHUS M IPOIIECCHI;
- YMEHHE MMPOBOJUTH U OIICHUBATH PE3YJIbTAThI N3MEPEHUH;
- CITIOCOOHOCTD PelliaTh HHKEHEPHBIC 3a1auH.
Orenka 4 - M3JIOKCHHE MaTepraa JOTHYHO, IPaMOTHO;
(xoporo) - cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHENH;
- OCO3HAHHOE TMPUMEHEHHE TEOPSTHUYSCKUX 3HAHWUU IS OIHCAHUS
3aKOHOB, SIBICHUM W TIPOIIECCOB, PEMICHUS KOHKPETHBIX HHXKCHEPHBIX
3a/la4, TPOBENCHUS U OICHUBAHUS pE3yIbTaTOB HW3MEpPEHUH, HO
coJiep>kaHue U popMma OTBETa UMEIOT OTAEIbHbIE HETOUHOCTH.
Orenka 3 - M3JI0’KEHHE MaTepurasa HelOJIHO, HEeTIOCIeJ0BaTeIbHO,
(YAOBIETBOPUTENBHO) | - HETOYHOCTH B ONPEICICHHHM TOHSITHIA, B TPUMEHEHUW 3HAHWH IS

OIIMCaHus 3aKOHOB, SIBIICHUN U mponecCcoB, pCHICHUA KOHKPETHBIX
HWHKCHCPHBIX 3a/1a4, IPOBCACHUS U OLICHUBAHUA PE3YJILTATOB H3MepeHHfI,

- 3aTpyJIHEHUSI B 0OOCHOBAaHUU CBOUX CYXKJICHUH;

- OoOHapyKuBaeTcs HEIO0CTaTOYHO IIIyOOKOE€ IOHHMMaHHE HW3Yy4EeHHOIo
MarepHaa.
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Ouenka 2

(HEYTOBIIETBOPUTEIIHLHO)

rpyObIe OIIMOKH B U3JI0KEHUH.

- OTCYTCTBHE HEOOXOJUMBIX TEOPETHUECKUX 3HAHUN; TOMYIIEHBI OINOKI
B ONpEICNCHUN TMOHATHA M ONMUCAHUHM (PU3NUYECKUX 3aKOHOB, SBJICHUN U
IIPOLIECCOB, MCKAXXEH MX CMBICI, HE PELICHbl MHXXEHEPHBIC 3a/a4yu, HE
IIPaBUJILHO OLICHUBAIOTCA PE3YJIbTAThl U3MEPECHUM;

- HE3HAHUE OCHOBHOTO MaTepuana y4eOHOW MPOrpaMMEI, JOMYCKAOTCS

4.1.3. TecrupoBanue

TCCTI/IPOBaHI/Ie HCIIOJIB3YETCA [JIA OLUCHKH Kadue€CTBa OCBOCHMUSA 06y‘laIOH_[I/IMC$I OCHOBHOM
HpO(beCCHOHaHBHOﬁ O6p330BaTeJ'IBHOI71 nporpammbl I10 OTACIIBHBIM TEMaM WK pas3aciiaM

TUCHUILIMHBL.  TecT  mpenacTaBiaseT COOOM  KOMIUICKC

MO3BOJISIONIHH YIIPOCTUTL  HIpOoHeAypy HU3MCPCHUA 3HAHUM

CTaHJAPTU3UPOBAHHBIX
yMEHUH  00ydJarouuxcs.

3aJjaHuH,

OOyuarommMcsl BBIIAIOTCS TECTOBBIC 3alaHUs C (OPMYIMPOBKOW BOMPOCOB U MPEIIOKECHUEM

BI)I6paTI) OJIHUH HpaBHHBHLIﬁ OTBCT U3 HCCKOJIbBKHUX BApUAaHTOB OTBCTOB.

Ne OneHouHBIE CpesicTBA Kon u HanmeHnoBaHue
UH/IMKaTopa
TunoBble KOHTPOJIbHBIE 3a/1aHUS U (UJIM) UHbIE MaTEPUATIbL, KOMIIETEHIIH
HeoOXO0UMbIE 1JIs OLICHKH 3HAHUM, yMEHU, HAaBBIKOB U (WJIN)
OIBITA JAEATENbHOCTH, XapaKTEPU3YIOLUINX CPOPMUPOBAHHOCTh
KOMIIETEHIIMH B IPOLIECCE OCBOECHUS TUCIUITMHBI
1 1. kana MuImMamMnepMeTpa MarHUTONIEKTPUIECKON CUCTEMBI C NJ-1.0I1K-1
comnportuBienueM Rum= 2 OM paz6uta Ha 150 nenenuit.
Hcnonb3yer

YyBCTBUTENBHOCTH IPUOOpa Sa cocTaBiseT 5 aen/MA.
OnpeaenuTs CONPOTUBIIEHUE IIYHTA, €CJIN 3TUM PUOOPOM
HE00X0/IMMO U3MEPUTH TOK 15 A.

- 0,03 Om
- 0,004 Om
- 0,66 Om
- 0,009 Om

2. KakuM 00pazoM U3 MarHUTO3JIEKTPUUECKOTO BOJILTMETPA HA
150 MB u conporuBnennem Rum= 150 OM MOXHO crienaTh
amnepmetp Ha 1 A? Kakyro BelnynHy IIyHTa HEOOXOIMMO
noaoopars?

- 0,1520m

- 0,2250m

OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCIUTLIAH IS
peleHus
CTaHJapTHBIX 33/1a4 B
COOTBETCTBUH C
HaIPaBJICHHOCTHIO
npodecCuoHaNTbHON
NESATSIIEHOCTH
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- 0,3350m
- 0,120m
- 0,4510Mm

3. MaruuTtosnextpuueckuii mpuoop co mkanoi Ha 100 nenenuit
umeer conpoTupieHre paMku 20 OM 1 4yBCTBUTEIBHOCTb K TOKY
2 nen/MA. OnpenenuTs Nnpejesl U3MEpEeHus 10 HANPSHKEHUIO U
LICHY JIeJIeHUs IpuOOpa B BOJIbTAX.

- 0,01 B/nen
-0.02 B/nen
- 0,04 B/nen
-0,06 B/nmen

4. OnpenenuTh NPUBEAEHHYIO OTPEUTHOCTh aMIIEPMETpa Kilacca
touHoctu 0,5 ¢ BepxHuM npeneiaom usmepenus: 30A, BHOCUMYIO B
n3MepeHue Toka 4A.

-0,15A
- 0,25A
-0,5A
-0,3A

5. OnpenenuTb OTHOCUTENIBHYIO HHCTPYMEHTAJIbHYIO
MOTPENIHOCTh aMIiepMeTpa kinacca TouHoctu 0,5 ¢ BepxHUM
npenenoM uzMeperust 30A, BHOCUMYIO B U3MEPEHHE ToKa 4A.

-3,75%
-25 %
-5%
-3%

6. Omnpenenuth HWHCTPYMEHTAIBHYIO IOTPEITHOCTh H3MEPEHUS
TOKa aMIIEpMETPOM Kjacca To4HOCTH 0,5 ¢ BEpXHUM IpeaenoM
m3Mepenus 30 A, UCIIOJIB3YEMOIO ¢ ITYHTOM C KJIACCOM TOYHOCTH
0,2, mpu u3mepenuu Toka S0A.

-0,75 %

-0,5%
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-0,2%

Ilo pe3yiabTaTaM TECTa o6yqa101ueMyc;1 BBICTABJIACTCA OLICHKA «OTIHMYHO», «XOPOIIO»,
«YHOOBJICTBOPUTECIBHO» UJIN «HCYAOBJICTBOPUTCIIEHO.

Kpurepun onenuBanus oTBera (TadJ.) MTOBOASTCS OO CBEICHHUS OOYYAIOIIMXCS J0 Hadaja
TECTUPOBaHUA. Pe3ynbTaT TecTUpOBaHUs OOBSBISAECTCS OOydaromeMycCs HEMOCPEJICTBEHHO IOCTe
€ro cIayu.

Kpurepun oueHuBanus
HIxana
(% nmpaBUJILHBIX OTBETOB)
Orenka 5 (OTIMYHO) 80-100
Ornenka 4 (xopo1io) 70-79
Onenka 3 (yIOBICTBOPUTEIHHO) 50-69
Onenka 2 (HEY0BIETBOPUTEIHHO) Menee 50

TecToBble 3amaHMs, WMCHOJB3YIOIIMECS I OLEHKM KadyecTBa AMCHMIUIMHBI C IIOMOIIBIO
nHGOpPMallMOHHBIX TexHosorui, npuseneHsl B PIIJ[: «10. MHdopmannoHHbIE TEXHOJIOTHH,
UCMOJb3yeMble MPHU OCYIIECTBICHUU O00pa30BaTEIbLHOrO Ipolecca MO AUCHUIUIMHE, BKIIOYas
NepeyeHb MNPOrpaMMHOro obecredyeHus M HMH(GOPMAIMOHHBIX CHPAaBOYHBIX cucTeM» - My
TestX10.2.

4.2. Hpoueuypm H OLICHOYHBIC CpeaCTBA AJIS IIPOBCACHUA l'[pOMC)KyTO‘IHOﬁ
aTTeCTallun

4.2.1. 3auer

3ayer He MPeTyCMOTPEH YU€OHBIM IJIAHOM.

4.2.2. DK3amMeH

DK3aMeH sABsIeTCs (OpPMOIMl  OIEHKH KadyecTBa OCBOEHUS OOYyJaronuMcs OCHOBHOM
npodeccuoHanbHOM 00pa30BaTeNbHONW MPOrpaMMbl MO pazjenaM JucuuIuivHbl. Ilo pesynbraTtam
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OK3aMCHa O6yLIaIOHICMYC$I BBICTABJISICTCA OLICHKA «OTJIMYHO», «XOPOIIO0», «YyAOBJICTBOPUTCIHBHO»
HJIN «HCYAOBJICTBOPHUTCILHOY.

DK3aMeH MO JUCLUUIUIMHE IMPOBOAMUTCS B COOTBETCTBUU C PACIHUCAHUEM IPOMEKYTOUHOU
aTTeCTallMiM, B KOTOPOM YKa3bIBAa€TCA BpPEMs €ro MpPOBEACHUSA, HOMEP ayJUTOPUH, MECTO
MIPOBEJICHUSI KOHCYJbTAIlMU. YTBEPKICHHOE pACHHCAHHE pa3MEIlaeTcss Ha HHQPOPMAIMOHHBIX
CTCHJIaX, a TAKXKe Ha OUITMAITBHOM CaiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUU MJII MPOMEKYTOYHOW ATTECTAMHM OOYYAIONIMXCS YCTAHABIUBACTCS
paboyeil mporpaMMoOii TUCIUTUTHHBI ¥ JIOBOJAMUTCS IO CBEJICHUS 00YJaIONINXCs B HAYaIe CEMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MpaBuiio, Jekropamu. C pasperieHus 3aBeayroniero kapeapoit
Ha PK3aMEHE MOXKET MPHUCYTCTBOBATH INPENOAaBaTENb Kadeapbl, MPUBICYCHHBIN s TTOMOLIU B
IpueMe 5K3aMeHa. B ciydyae OTCYTCTBMS BEAYIIEro IpenojaBareisi 3K3aMeH IPUHHMAaeTCs
IpenojaBaTesieM, Ha3HaY€HHbBIM pacopsKEHUEM 3aBEAYIOLIETro Kadeapoil.

[IpucyTcTBUE Ha 3K3aMEHE IperojaBareneil ¢ JApyrux kadeap 0e3 COOTBETCTBYHOLIETO
pacTopsHKeHHS PEKTOpa, IPOPEKTOpa Mo YIeOHOM paboTe HE JOITyCKaeTCsl.

OOyuarommuecs mpu ABKE Ha SK3aMeH 00s13aHbI UMETh IIPH ce0€ 3aUETHYIO KHUKKY, KOTOPYIO
OHH MPEIBSABIIAIOT YK3aMEHATOPY.

I[J'ISI IMPOBCACHUA 3K3aMCHa BeIIYH_II/Iﬁ npenoaaBaTejib HAKAHYHC IIOJIy4acT B CCKPCTApHUATC
3a4YCTHO-3K3aMCHAIIMOHHYIO BCAOMOCTb, KOTOPAsA BO3BpAIACTCA B CCKPETApHAT IMOCJIC OKOHYAHUSA
MCPONPUATHA B ACHD IIPOBCACHUA 9K3aMCHA WJIK YTPOM CIICAYIOIICTO AHA.

DK3aMeHbl IPOBOJATCS MO OWUJIeTaM B YCTHOM WJIM NMHCbMEHHOM BHJE. DK3aMEHAlMOHHBIC
OMJIETBI COCTABJISIIOTCS 110 YCTAHOBJIEHHOW (pOpME B COOTBETCTBHM C YTBEPXKACHHBIMHU Kadenpoii
9K3aMEHAIlMOHHBIMU BOIIPOCAMHU U YTBEPKIAIOTCS 3aBeAYIOLUM Kadeapoll exeroaHo. B Ounere
COJIEPKUTCS 2 TEOPETUUECKHUX BOMpOca.

DK3aMeHaTOpy IMpeAoCTaBiIsIeTCs MPaBo 3a7aBaTh BOIPOCHI CBEpX OuiieTa, a TaKkKe MOMUMO
TEOPETUYECKUX BOMPOCOB JaBaTh JJIsl PELICHMs 33aJaud U MPUMEPbI, HE BBIXOSAIIME 3a paMKU
MPOHJEHHOI0 MaTepuraa 1o U3y4aeMon JUCIUILINHE.

3HaHI/I$I, YMCHHA U HABBIKU O6y‘~IaIOIIII/IXC$I OMpECACIIAIOTCA OLCHKAMU «OTIUYHO», «XOPOLIO»,
«KYyHOOBJICTBOPUTCIBHOY, «HCYIOBJICTBOPUTECIILHO», KOTOPEIC BBICTABJIAKOTCA B 3a4Y€THO-
OK3aMCHAlIlMOHHYIO B€IOMOCTb U B 3aUCTHYIO KHUXKKY 06yqa10mer0m B AC€Hb 5K3aMcCHa.

[Ipn npoBeaeHUH YCTHOTO SK3aMe€Ha B ayAMTOPHM HE JIOJDKHO HAXOJUThCS Oosee BOChMU
o0y4JaroImuxcs Ha OAHOTO MPENo1aBaTells.

[Ipu mpoBeneHUH YCTHOTO 2K3aMeHa O0ydYaroIMUiCs BBIOMPAET DK3aMEHAIIMOHHBIA OWJIET B
CIIyJaifHOM TIOpSIKE, 3aTeM Ha3bIBaeT (HaMIUIMIO, MMS, OTYECTBO W HOMEP DK3aMEHAIMOHHOTO
ounera.

Bo Bpems sk3ameHa oOyuwaromuecss MOTYT IOJIb30BaTbCd C paspelleHHs SK3aMeHaTopa
MPOrpaMMOIl JUCHMIUIMHBI, CIIPAaBOYHOM M HOPMATUBHOMN JUTEpPaTypol, IPYrUMH MOCOOHSIMH U
TEXHUYECKUMH CPEJCTBAMH.
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Bpemst monroroBku OTBeTa MpH cliade dK3aMeHa B YCTHOW (hopme JOJIKHO COCTaBISATH HE
MeHee 40 MUHYT (110 JKeNaHUI0 00YYaIoIIerocss OTBET MOXKET OBITh JOCPOUYHBIM). Bpemst oTBeTa —
He Oonee 15 MUHYT.

OOyuaronuiicsi, UCOBITHIBAIOLINMA 3aTPyIHEHHS MPU MOATOTOBKE K OTBETY MO BHIOPAaHHOMY
UM OuieTy, UMeeT MpaBo Ha BEIOOpP BTOPOTO OHMIIETa ¢ COOTBETCTBYIOIIUM IPOJICHUEM BPEMEHH Ha
noAroToBKy. IIpu OKOHYATEIbHOM OLIEHMBAaHUU OTBETA OLIEHKA CHM)KAETCs HA oauH Oayul. Beimaua
TPEThEro Ouiera He pa3peraeTcs.

Ecnmu oOywaromuiicss sBHJICS Ha DK3aMEH, W, B3SIB OWMIIET, OTKa3aJCsi OT MPOXOXKICHUS
aTTeCTalldd B CBSI3U C HEMOATOTOBJIICHHOCTHIO, TO B BEJAOMOCTH €MY BBICTABIISICTCS OLIEHKA
«HEYJOBJIETBOPUTEIBHO.

Hapymienne IUCHUIUIMHBI, CIHUCHIBAHWE, MCIOJIB30BaHUE OOYYArOIIMMUCS Hepa3pelIeHHbIX
MEYaTHBIX ¥ PYKONHMCHBIX MaTepUanoB, MOOMIBHBIX Telne(OHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JpPYTHX BHJIOB JMYHOM KOMMYHUKAllMOHHOM M KOMIIBIOTEPHOMU
TEXHUKHM BO BpeMs aTTECTAllMOHHBIX MCIBITAHMW 3allpellleHo. B cioywyae HapyleHus 3TOro
TpeOOBaHuUs IpernoaaBaTellb 00s3aH yAAIUTh 00YYaroLerocst U3 ayIuTOPUM U MPOCTaBUTh €My B
BEIOMOCTH OLIEHKY «HEYIO0BJIETBOPUTEILHON.

BricTaBneHnue OLCHOK, IIOJYYCHHBIX IIpU IMOABCACHHUUN PEC3YJIbTATOB HpOMe)KYTO‘IHOﬁ
arrecraliu, B 3aUYCTHO-3K3dMCHAIIMOHHYKO BCEAOMOCTb M 3a4YCTHYIO KHHIXXKY IIPOBOAUTCSI B
MMpUCYTCTBUHU CaMOI'0O 06yqa}0mer0051. Hpenoz[aBaTeJm HECYT IICPCOHATIBHYIO OTBECTCTBCHHOCTDH 34
CBOCBPCMCHHOCTb U TOYHOCTH BHCCCHHA 3ammce o pe3yibTaTrax HpOMGXCYTOqHOﬁ aTTeCTallun B
3a4YCTHO-3K3aMCHAIIMOHHYIO BEAOMOCTD 1 B 3a4YCTHBIC KHUIKKHU.

HesBka Ha sK3aMeH OTMEYaeTCs B 3a4€THO-AK3aMEHAIMOHHOM BEAOMOCTHU CJIOBAMH «HE
SABHIICA».

Jns oOywaromuxcsi, KOTOpble HE CMOINIM CIaTh S5K3aMEH B YCTAaHOBJEHHbBIE CPOKH,
YHUBEPCUTET YCTAHABJIMBACT IEPUOJA JIMKBUJALUU  3aJ0JDKEHHOCTH. B s1OT mnepuon
IIpenojaBaTesv, NPUHUMABIINAE 3K3aMEH, JOJDKHBI YCTAHOBUTH HE MEHee 2-X JHEW, KOorja OHHM
OyAyT mpUHMMAThH 3aJ0JbKeHHocTU. MH(popMalus o JIMKBUAALMU 3a10JKEHHOCTH OTMEYaeTcsl B
HK3aMEHALIMOHHOM JIUCTE.

O6y‘~IaIOHII/IMC$I, IMMOKa3aBIIMM OTJIMYHBIC W XOPOIIMWEC 3HAHUA B TCUCHHE CEMCCTpa B XO€
IMOCTOAHHOI'0 TCKYIICTO KOHTPOJIA YCIICBAEMOCTH, MOXKCT OBITh IMPOCTAaBJICHA JK3aMCHAIlMOHHAs
OIICHKAa TOCPOYHO, T.C. 0e3 cJadyu 3K3aMcCHa. OHGHKa BBICTABJIACTCA B 3K33M6H3HI/IOHHI)II>'I JIUCT HUJIN
B 3aUCTHO-3K3aMCHAIIMOHHYIO B€IOMOCTD.

I/IHBaJ'II/I,ZII)I " Jinga ¢ OrpaHNMYCHHBIMUA BO3MOKHOCTAMU 310POBbS, MOT'YT CJaBaTh 9K3aMCHEI B
MEKCECCHUOHHBIN nepuoa B CpPOKH, YCTAHOBJICHHBIC HWHAHWBUAYAJIbHBIM y‘IC6HBIM IIJIAaHOM.
I/IHBaJ'H/I)II)I " Juhga ¢ OrpaHU4YC€HHBIMHA BO3MOXKHOCTAMH 310POBbA, UMCIOIINWEC HAPYIICHUA OIIOPHO-
ABUTATCIIBHOI'O armapara, JOIYCKArOTCd Ha aTTCCTAIMOHHBLIC HCHBITAHHA B COIPOBOXKIACHUU
ACCUCTCHTOB-COIIPOBOXKAAOIIINX.
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[Tpouenypa mpoBeAeHHs] TPOMEXYTOUYHOM aTTeCcTalluu JJi OCOOBIX CIy4yaeB H3JIOKEHA B

«[TonmoxxeHNH O TEKyIEM KOHTPOJE YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTallMi 00ydaromuxcs
no OIIOII 6akanaBpuara, crieranurera 1 Maructpatyps» @I'BOY BO FOxuo-Ypansckuii 'AY.

Ne OlLieHOUHbIE CPEACTBA Kox u Haumenosanue
WHJIMKaTopa
TI/IHOBLIe KOHTpOHLHBIe 3alaHus U (I/IJ'II/I) HHBIC MaTepI/Ia.HI)I, HeO6XO}II/IMLIe I
. . KOMIIETEHIIN U
OLICHKH 3HAaHUU, yMeHI/II/I, HABBIKOB U (I/IJ'II/I) OIlbITa ACATCIIBHOCTH,
XapaKTePU3YIOIUX CHOPMHUPOBAHHOCTH KOMIICTCHITHH B MPOIIECCE OCBOCHUS
JUCIIUITIIINHBI
1 5 cemecTp N-1.0IIK-1
1. TlonsTtue o merposioruu. U3ndecKkrue BeITUIUHbI. Bubl Hcnonb3yer

(U3NIECKUX BETMYMH: OCHOBHBIC U JIOTIOJTHUTEIIEHBIC

2. VI3meputenbHbIE HIKANIBL: IIKalla HAMMEHOBAHUH, IIIKaJa
MIOPSI/IKA, IIKaJIa MHTEPBAJIOB, IIKala OTHOLICHUH,
a0COIOTHBIE IIKAJIBI, HIKaIbI perepoB. CHUCTEMbI €TUHUI]
(U3NIECKUX BETMYMH M IPUHITUIIBI UX TIOCTPOCHUSI.

3. Pa3mepnocTh ¢usnyeckoil BeTuUuHbL. MexayHapoaHast
cucreMa eauHul. J[pyrue cucreMsl eAMHUL,
HCIIOJIb3YEMBIE B IPAKTUKE U3MepeHul. dusnyeckue
KOHCTAHTBI ¥ CTAaHAAPTHBIE CIIPABOYHBIE IAHHBIE.

4. Knaccuduxarus nzmepenuii. [locrynarer Teopun
M3MEPEeHHI. DIeMEHTHI mpoiiecca u3MepeHuil. OCHOBHBIE
sTanbl u3MepeHuil. Bunbl uamepenuii. Metoasl
n3mMepeHnit. Moaudukanum MeToaa CpaBHEHHS.

5. [Ilorpemnoctu namepenuii. Buasl norpemnocreii:
abcotoTHAsI, OTHOCUTENbHASA, CUCTEMAaTHYECKas,
cllydaiiHas, IpoMax, UCKI0YaeMbl€ U HE UCKIIIOYacMble,
JUHaMHYeCcKas U cratndeckas. [lorpemnocTu cpencTs
n3MepeHuil. [ IpuHIKIIBI OLIEHHBAaHKS TOTPEIIHOCTEN.
[IpaBuina OkpyrieHUs pe3yabTaTOB U3MEPEHUM.

6. Krnaccudukaus cpencts usmepeHuii. Merponorndyeckue
XapaKTepUCTUKU CPEICTB U3MepeHuid. Beioop cpencts
n3Mepenuit. [Ipunnuns! Beioopa. IloBepka u kanuOpoBka
cpenctB uzMepeHuit. O6padoTKa pe3ynbTaToB
OJTHOKPATHBIX U MHOTOKPATHBIX U3MEPEHUIA.

7. OcHoBHbIe nonoxenus 3akoHa P® «O06 obecneuennn
€AVHCTBA U3MepeHUi». PenepanbHOE areHTCTBO 10
TEXHUYECKOMY PETyJINPOBAHUIO U METPOJIOTHH.

8. T'ocynapcTBeHHasi METPOJIOTHUECKAs CITyxO0a.
MeTtponoruueckue ciryk0bl NpeAnpusaTUs, OpraHu3aluy u
YUPEKACHUS, ABIAIOIIENUCS FOPUIUIECKUM JIULIOM.
Crpykrypa. ®ynkuuu. HopMaTuBHBIE TOKYMEHTHI.

9. Mertponoruueckue ciaykObl MpeInpUsTHH, aKKpeAUTaIHS
Ha IPaBO MPOBEACHUS TOBEPOUYHBIX U KATMOPOBOUHBIX
pabot. I'ocynapcTBEeHHBIN METPOIOTUYECKUIA KOHTPOJIb U
Hagzop ('MKuH).

10. MexxayHapo/iHble OpraHu3aliy B 00JaCTH METPOJIOTHH.

OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCHHUTIIUH JJIs
perieHus
CTaHJAPTHBIX 337124 B
COOTBETCTBHUU C
HaIpPaBIEHHOCTHIO
npodecCuoHaIbHOM
JeSITeNIbHOCTH
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Opranu3allioOHHbIE, HAYYHbIE U METOIUYECKUE OCHOBBI
METPOJIOTHYECKOTro 00eCeUYeH s CeNbCKOXO03UCTBEHHBIX
NPEINPUATHHA, CTPYKTYpa U (PYHKIIUH METPOIOTUIECKOM
cyx0b1 AITK.

Mepsl anekTpudeckux BennuuH. OOme cBOHCTBA U
AJIEMEHTHI IPUOOPOB. DIEKTPOMEXaHUUYECKUE,
3JIEKTPOHHBIE U LU poBbIe TPUOOPHL. [Tpubops! s
WU3MEPEHUS U PETUCTPALIMH, U3MEHSIOIINXCS BO BpEMEHHU
BEJIMYHMH.

Y CTpoicTBO M IPUHIUIT JECHCTBUSA
MarHMTORIEKTPUUYECKOIO FaJIbBAHOMETPA U JIOTOMETPA.
bamnmuctuyeckuii raibBaHOMETp. Y CTPOMCTBO M IPUHIIUIT
AeicTBUS OHO(DA3HOTO BATTMETPA U CYCTUMKA
3IEKTPUYECKON SHEPTUH.

MocCTbI IOCTOSIHHOTO ¥ IEPEMEHHOIO TOKA.
Komniencaroper.

CaeromnydeBblie ocrruiorpadgsl. Marautorpadsl.
DNEeKTPOCTaTUUECKUI BOIBTMETP.

Oco0eHHOCTH TPUMEHEHUSI TPUOOPOB PA3IUYHBIX CHCTEM.
W3mepurenbHble HHPOPMALMOHHBIE CUCTEMBI. DJIEMEHTHI
M3MEPUTENbHBIX HH()OPMALIMOHHBIX CHCTEM.
ABTOMAaTU3UPOBAHHBIE CUCTEMBI JaHHBIX. THTEpderich
U3MEpUTENbHbIX cucteM. CTangapTusanus UHTepQeicos,
TUIIBI ¥ CTPYKTYPHI HHTEpdeiicoB. M3mMepuTenbHbIe
MH(OPMAaLIMOHHBIE CUCTEMBI B arpOIPOMBIIITICHHOM
IIPOU3BOJICTBE.

OO6mue cBeieHHs 0 MacIITAOHBIX U3MEPUTEIBHBIX
npeobpaszoBarensax. CpeacTBa peryImpoBaHus MapaMeTpoB
MU3MEPUTENIBHBIX LEnei.

[ynTtupyromue u 106aBOYHBIE PE3UCTOPBHI.
W3mepurenbHble TpaHC(HOPMATOPHI TOKA U HAMPSHKEHUS.
W3mepuTenbHble YCHIIUTEIN U TEHEPATOPHI.

W3mepeHue HanpsKeHHs, TOKa, MOIIIHOCTH B LIETIAX
MIOCTOSIHHOTO U NTEPEMEHHOTr0 Toka. 3mepenue
ko3¢ dUeHTa MOITHOCTH. .

W3mepeHne conpoTUBIEHHUH, YaCTOThI, EMKOCTH
KOHJICHCATOPOB, MHAYKTUBHOCTH U B3aUMHOMN
MHIYKTUBHOCTH KaTyIIEK.

W3mepenne MarHuTHOro NMOTOKA, HAIPSKEHHOCTU
MarHMTHOT'O TOJISl U MATHUTHOW MHAYKIIHH.

O06o0011eHHas CTPYKTYpHas cXeMa LeNH JUIsl U3MEPEeHus
HedJIeKTpUYeckux BenuunH. Haznauenue,
METPOJIOTHUECKUE XapaKTEPUCTUKHU U Kilaccudukanus
M3MEPHUTEIBHBIX MPEe0Opa3oBaTEIICH.

[TpuHIMI NEiCTBHS, CBONCTBA U 00JIACTh MPUMEHEHUS
MbE30AJIEKTPUYECKHX, IIEKTPOCTATUUECKHX,
3J€KTPOMAarHUTHBIX, TaJIbBAHOMAarHUTHBIX,
ANEKTPOXUMUYECKUX, TEIUIOBBIX U ONTOAIEKTPUUECKUX
npeoOpa3oBareei.

[TpuOops! 1715 U3MEPEHHS BETUYUH TEMIIEPATYPhI U
BiaxHOCTH. [laTunk Xosuta. TepMOaIeKTpUYECKUM
TepMOMeETp. TepMOpE3UCTOPBHI.
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[lIkana u KpUTEpUH OICHWBAHUSI OTBETAa OOYYAIOIIETOCs MPEICTaBICHBI B Ta0nuie. 3aqada
I 9K3aMeHa Oepercs u3 matepuanos m.3 ®OC PII/I.

HIkana Kpurepun oueHuBanus
BCECTOPOHHEE, CHUCTEMAaTUYECKOe W TIyOOKOe 3HaHHE MPOrpaMMHOIO
Onenka 5 MaTepuaiga, YCBOEGHHE OCHOBHOM U JIONOJHUTENIBHON JHUTEpaTyphl,
(OTIHUHO) PEKOMEH/IOBAaHHOM MPOrpaMMON TUCIUIUIMHBI, MPAaBUIBHOE pEIIeHHE
3a/1auu.
MOJIHOE 3HAaHWE NPOrpaMMHOrO MarTepualia, YCBOGHHE OCHOBHOM
Onenka 4 JTUTEpaTypHl, PEKOMEHI0BaHHOM B nporpamme, HaJTu4yne
(X0poIIo) MaJIO3HAYUTEIHHBIX OIIMOOK B PELICHWU 3aJa4yH, WU HEIOCTATOUYHO
MIOJTHOE PACKPBITHE COJEPKaHKUE BOIIPOCa.
Onenka 3 3HaHUE OCHOBHOI'O MPOTPAMMHOTO Marepuaia B MUHUMAaJIbHOM 00beMe,
MOTPEUTHOCTH HEMPHUHIIUITHAIBHOTO XapaKTepa B OTBETE HA K3aMEHE U B
(YIOBIIETBOPUTEIIHHO) pPELIECHUH 3a/1a4H.
Orenka 2 mpoOesibl B 3HAHWSAX  OCHOBHOIO  MPOTPAMMHOTO  Marepuala,

(Hey10BJIETBOPHUTEIBHHO)

MPUHLMIINATIBHBIE OMIMOKM TpU OTBETE Ha BONPOCHI U B PELIECHUU
3a/1a4u.
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JUCT PETUCTPAIIMA U3MEHEHUM

Howmep Howmepa nucros OcHoBaHue Jist
Pactmmdposka [ata BHeceHust
BHECEHUS [Moanuce
U3MECHEHUS | 3aMEHCHHBIX HOBBIX aHHYJIHPOBAHHBIX H3MeHEeHMUi nozmen M3MCHCHIA
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