MunucrepcTBo KYJbTYphI Poccuiickoli @eaepanun

benepanbHOE TOCYAapCTBEHHOE OIOKETHOE 00Pa30BATEIIBHOE YUPEXKICHHE
BBICILIETO 00pa30BaHus

«CAHKT-NIETEPBYPI'CKUI TOCYJIAPCTBEHHBIN UHCTUTYT
KHMHO U TEJIEBUIAEHUS

-

JOKYMEHT O CAH
IEKTPOHHOM MOAIMUCHIO

.(r E. B. CA3OHOBA

PEKTOp

Ceprudxkat: 00eec2e5b252a0885bc68219fa99feef8b
OcuoBanne: YTBEPXIIAIO
\Z[aTa yrBepxkaenus: 19 urong 2024 r.

PabGouasn Iporpamma JTMCHUIIJINHBI

«MeTpoorus, CTaHaapTU3alUs U CepTURUKAIMS

Hanmenosanue OIIOII: AynuoBu3syasibHasi TEXHUKA

Hanpagnenue noarotoBku: 11.03.01 Panuorexnuka

®dopma oOydeHus: 3a0vHas

DaKynbTeT: MeIUaTEXHOJIOTHH

Kadenpa: ayqUOBU3YAIIbHBIX CUCTEM U TEXHOJIOTUI

OO01mas Tpy10eMKOCTh AUCIUTUIMHBI cocTaBiser 180 akagem. gac. / 5 3ad.en.

B TOM YHCJIe: KOHTaKTHas paboTa: 22,5 yac.

camocrosiTenbHas padoTa: 157,5 yac.
Bua(bl) TeKymero KOHTpoJIst Cemectp (Kypc)
aKTHUBHAs pab0Ta Ha JIGKIIUOHHBIX 3aHIATUAX 3,4
BBICTYIJICHHE Ha HAyYHOW KOH(EPEHIIUH 10 TeMe AUCLMITINHBI, TOJArOTOBKA 3,4

Hay4-HOM UM TBOPUYECKON pabOTHI IO TEME IUC-IUILIMHBL, y4acTue B
0OIIECTBEHHO-TI0JIE3HOM WM KYIbTYPHOM MEPOIPUATUH, CBAI3aHHOM C

JTUCIUIUINHON

NPaKTUKYM (BBITOJIHEHHE U 3aIIUTa J1a00paTopHOM paboThI) 3,4

MPAKTUKYM (BBITIOJHEHHUE MPAKTUYECKUX 3aJaHUI HA TPAKTHUECKOM 3aHSITHH ) 3,4
MIPUCYTCTBUE HA JICKIIUSIX 3,4

Buja(bl) npoMeskyTOUHOI aTTeCTAIMU, KYPCOBbI€ PA0OTHI/IIPOEKTHI Cemectp (kypc)
JK3aMEH 4

KypcoBast pabora 4

Canxkr-ITeTepOypr
2024
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1. OPTAHU3AIIMOHHO-METOINYECKAI PA3JEJ

1.1. llean u 3a7a9u AU CIUILIMHBI

Henb(n) TUCUUIIHHBI:

NOJlydeHHE 3HAHWK B O0JaCTH METPOJIOTHYECKOTO O0OecredeHus, TEXHUYECKUX WU3MEpPeHUd U
CTaHAAPTHU3AIlMd TPUMEHUTEIBHO K 3ajJadyaM OdKCIUTyaTallud, pa3padOTKH U  TPOM3BOJICTBA
PaIUO3JIEKTPOHHBIX CPEJICTB.

3agauM AMCUUILUINHBI:
1. OBnaseHne MeToJamMH W CpPEICTBAMU HM3MEPEHHs IapaMEeTpOB U XapaKTEpUCTUK LENew,
CUTHAJIOB MPU B3KCIUTyaTallMM, pa3paboTKe M NPOM3BOJCTBE PAIHOIEKTPOHHBIX CPEJICTB;

2. O3HakOMJICHHE C MeTOoJaMH OOECHEeYEeHHs] €IMHCTBA HM3MEPEHHH M COOTBETCTBYIOIICH
HOPMAaTHUBHOW JOKYMEHTAalUEW;

3. W3ydyeHrne NDPUHIUIOB JEHUCTBUS, TEXHUYECKMX M METPOJIOTMYECKHX XapaKTEPUCTUK
CPEACTB H3MEPEHMIA;

4. N3ydyeHne COBpEMEHHBIX METOJOB M NpUOOpeTeHHE HaBBIKOB OOpabOTKH pE3ylnbTaToOB
U3MEPEHUN, OLEHKH IOTPEIIHOCTEH HM3MEPECHM.

1.2. MecTo u poJb AucHUNINHBI B cTpykType OIIOII BO

JlucuunianHa OTHOCHUTCS K 00s3aTtenbHOM yactu bioka 1 «lucummmuasl (MOTymH)».

JIMCIMIIIMHA OCHOBBIBA€TCSI HA 3HAHUSAX M YMEHHUAX, NPUOOPETEHHBIX B XOJE H3y4eHHs
NPEAIMIECTBYIOUX  AUCHUIUIMH/TIPOXOKICHNSI  MPAaKTHK W B3aUMOCBS3aHA C  MAapaJuIeNbHO
U3y4acMbIMHU JUCHUIUIMHAMMU:

Xumus

OcBoeHre TUCHUIUIMHBI HEOOX0AUMO KaK MPEAMIECTBYIONIEE Il AUCIUILIMH W/WIHA TPAKTUK:

BrimosHeHue 1 3aIuTa BHITYCKHOM KBaJTM(UKAIIHOHHONW PaOOTHI

IToaroroBka K ciaue v crada rocyJapCTBEHHOIO DK3aMEHa

1.3. Ilepevyenb MJIaHMPyeMBbIX Pe3y/IbTATOB 00y4YeHHs IO AMCUHMILJIMHE, COOTHECEHHBIX €
IVIaHMpYeMbIMH pesyabsTaTamu ocBoenust OIIOII BO
YHuBepcajabHble KOMIIETEHIIUH
VYK-2 — CnocoGen onpenensiTh Kpyr 3aj1a4 B paMKax MOCTABICHHON 1€ U BRIOUPATh
ONTUMAJIbHBIE CIIOCOOBI UX PEIICHUS, UCXOAs U3 ASHCTBYIOIINUX ITPABOBBIX HOPM, UMEIOLIMXCS
PECYPCOB U OTPAHUYEHUH.
VYK-2.1 — Omnpenensier B3aUMOCBS3b U MOCIEI0BATENbHOCTh PELIEHUS 3a/a4, IPOU3BOJIUT
OLIEHKY CHOCOOOB MX pElIeHHs UCXOAs U3 ACHCTBYIOIIMX MPAaBOBBIX HOPM.
3HaeT: OCHOBHBIE MCTOABI UBMEPCHUA C UCITIOJIB30BAHUEM MCTPOJIOTHYCCKUX XapPaKTCPUCTUK
U3MEpPUTENBHBIX MPHUOOPOB
YMmeer: 1Ucronb30BaTh OCHOBHBIE MPUEMBI 00pAaOOTKH IKCIEPUMEHTANIBHBIX JTAHHBIX
Buageer: MeTononorueil morcka U MCHOJIb30BaHUS ACUCTBYIOIIUX TEXHUUYECKUX PETJIAMEHTOB,
CTaHJIapTOB, CBOJIOB MPaBUJI

Oo0menpogeccuoHa bHbIe KOMIIETEHIIUH

OIIK-2 — Cnoco0GeH caMOCTOSITEIbHO ITPOBOIUTH SKCTIEPUMEHTAIIbHBIE UCCIICAOBAHUS U

UCIMOJIb30BAaTh OCHOBHBIE ITPUEMbI 00pa0OTKH U MPEACTABICHHS MTOJIyYeHHBIX JaHHbIX.
OIIK-2.2 — Bribupaer crnocoObl ¥ CpefcTBa U3MEPEHUH, NCX0As U3 1ieJel U 3a1a4
AKCHEPUMEHTAIBHOTO HCCIIEIOBAHMS,0LEHUBAET MOIPEIIHOCTH PE3yAbTaTOB U3MEPEHUH.
3HaeT: OCHOBHBIC TUIIbI AKTUBHBIX MPUOOPOB, UX MOJIEIH U CIIOCOOBI MX KOJUYECTBEHHOTO



OIMCAaHUsA IIPU HUCIIOJIB30BAHUM B PAJIUOTEXHUYECKUX LIEMAX U YCTPOUCTBAX;

¥Ymeer: npuMeHATh coBpeMeHHbIe HH(pOopMalnoHHble TexHomoruu U CBT nns pacyera
HOTpeIIHOCTel (HeonpeieieHHOCTeH) u3MepeHuii 1 opopMIIeHHsT pe3ylnbTaTOB U3MEPEHU B
COOTBETCTBHM C HOPMAaTHBHBIMHU JOKYMEHTAMHU;

Buiaseer: OCHOBHBIMM METOAAMHU PabOThI C O(UCHBIMU NPUIOKEHUSIMHU U CUCTEMaMHU IS
MaTEeMaTHYECKUX pacyeToB, HaBbIKAMH OOpaOOTKH Pe3y/IbTaTOB M3MEPEHUM M OLCHUBAHUS
MOTpeIIHOCTel (HEeoNpeIeIeHHOCTH) U3MEpEHHI.

2. CTPYKTYPA, OFBEM N COAEPKAHUE JIUCIUIIJIMHbBI (MOAYJISA) B
KOMIIETEHTHOCTHOM ®OPMATE

2.1. CTpyKTypa M TPYA0EMKOCTbh Y4eOHOH IMCIHUIIAHBI
OO01mas TpyI0eMKOCTh JTUCIUIUIMHEI cocTaBisier 180 akagem. wac. / 5 3au.em.
B TOM YHCJIe: KOHTaKTHas paboTa: 22,5 yac.

caMOCTOsITeNIbHAs padoTa: 157,5 yac.

Bua(b1) npome:xyrounoi arrecrauum, |Cemectp (Kypc)
KYPCOBbIe padoThl/MPOEKTHI

JK3aMeEH 4

KypcoBas pabora 4

Pacnipenienienrie Tpyaoe€MKOCTH IO MEpUosiaM O0YdeHHUS:

Cemectp 3| 4 |[MHUroro
Jlekuu 0 0 0
Jlekiu ycTaHOBOYHBIE 2 0 2
Jlexkuu ¢ 0 2 2
ucnosibzoBanueM J1OT
[IpakTrueckue 210 2
YCTAaHOBOYHBIC
[MpakTrueckue ¢ 0] 2 2
ncnonszoBanueMm JJOT
JlabopaTopHbIe 0| 8 8
Koncynprammm 0 4 4
Camocrositensaas padbora |32| 119 | 151
CamocrositenpHas padora | 0 | 6,5 6,5
BO BpEMs CECCUU
HTroro 36(141,5( 177,5




3. PACIIPEJEHUE YACOB 11O TEMAM M BUJIAM YYEEHOM PABOTHI
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OCHOBHBIE TIOHSTHS U OTPECIICHHUS.
1 DONEIE 2 o o] o | o | 0| o0*
Metopl ¥ CpeicTBa U3MEPCHHIA
[Ipencrapiienne pe3ynbTaToOB
U3MEPEHUN Ha OCHOBE
2 P ol o] o] 20/ o0 o0*
METPOJIOTHYECKUX XapaKTEPUCTHK
npubopoB
DIIEeKTPOMEXaHHUECKHE
3 P o] o] 4]0 ]| 0] o0 4
HU3MEPHUTEIbHBIC IPHOOPHI
DNIEKTPUYECKUE MOCTHI U
4 P o | o | o] o | o] 0] o0*
MOTEHIIUOMETPHI
AmnanoroBbsie ¥ TU(PPOBBIC
5 unhp oo | 4] 0] 0] o0 4
ocrutorpadsl
[{udpoBble H3MEpUTENBHBIE TPUOOPHI.
6 | Ananoro-uiudpoBbie 0 2 0 0 0 0 2
nmpeoOpaszoBaTenu
DIEKTPUICCKUE N3MEPUTEIIBHBIC
7 P P o]l o] o] o ]| 210 2
TeHEePaTOPhI CUTHAJIOB
OCHOBHBIE TIPUHIIAITBI TEXHUYECKOTO
pEryIUpPOBAHHSI.
8 | OreuecTBeHHAs, MEXKIyHAPOIHAS U 0 0 0 0 0 0 0=
MEXTOCyIapCTBEHHAS
CTaHJapTH3aIIUS.
BCET'O 2 2 8 2 2 0 16
* — TeMa Ui U3YYCHHSI B PaAMKaX CaMOCTOSITEIBHON paboTHI CTyAEeHTa
4. JABOPATOPHBIE 3AHSTUSA
No TpynoemMKoCTh
HaumenoBanue n1abopaTopHbIX paboT PYA
/i (dac.)
1 IToBepka BOJIBTMETpPAa MarHUTOIIEKTPUYECKON M DJIEKTPOMArHUTHOW CHCTEM 3
2 W3ydeHre 2JIeKTPOHHO-IYIEBOTO ocimiuiorpada 3




5. IPAKTUYECKHUE 3AHATUSA (CEMUHAPBI)

Ne . TpynoemMkocTb
TemaTuka NMpakTHUECKUX 3aHATUI (CEMHUHApPOB)
1/ (dac.)
1 [TapaMeTpsl 1 XapaKTEPUCTUKHM M3MEPUTENIBHBIX MpeoOpa3oBaTeneil. 15
[TorpemnocTn u3MepeHuit ’
’ Pacuér n3MepuTEnpHBIX T'€HEPATOPOB CUTHAJIOB HA ONEPALlMOHHBIX 15
YCHJIMTEIIAX ’

6. OHEHOYHBLIE CPEACTBA JJIsA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH U
IMPOMEXYTOYHOM ATTECTAIIAU

OneHuBaHNe pe3ylabTaTOB OOYy4eHHs] IO JUCLUIUIMHE OCYLIECTBISIETCS B XOJAE TEKYILIEro
KOHTPOJISL U TPOMEKYTOYHOM aTTECTAllMH C UCIIOJIb30BaHUEM OaJIIbHO-PEHTUHTOBOM CHCTEMBI.

OrneHouHBIE CpeACTBAa B IMOJHOM 0o0beMe mpexacTaBieHbl B (DoHIE OLIEHOUHBIX CPEIACTB IO
JUCUUIUINHE «MeTpoJIoTusl, CTaHIapTU3ALUS U CePTUDUKALII.

IIpenycmotpensl cieayromue (GopMbl U IPOLEIYPhl TEKYIIEro KOHTPOJS M HPOMEKYTOYHOH
aTTeCTalyuu:

Bua(n1) Tekynero KOHTpoJIs CemecTtp (Kypc)
aKTHUBHas paboTa Ha JEKIIMOHHBIX 3,4

3aHATHUAX

BBICTYIUICHHUE HA Hay4yHOU KoHbepeHuu |3, 4

10 TEME TUCUUILIUHBI, TOArOTOBKA HAY4-

HOM MJIM TBOPYECKOM pabOoTHI IO TeME

JUC-LIUTUTHHBI, Y4aCTHE B OOIIIECTBEHHO-

MOJIE3HOM HJIA KYJIbTYPHOM

MEpPOTIPUATHUH, CBA3AHHOM C

ITUCIUIUINHON

IPAKTUKYM (BBIIIOJHEHHUE U 3aLUTa 3,4
1abopaTopHOU pabOTHI)

MPaKTUKYM (BBITIOTHEHHE MpaKTHUeCcKux |3, 4

3a/1aHUI HA PAKTUYECKOM 3aHSATUH)

IIPUCYTCTBUE HA JEKLIUIX 3,4

Bua(b1) npome:xxyrounoi arrecranum, | Cemectp (Kypc)
KYPCOBbI€ padoThl/MPOEKTHI

KypcoBas paboTa 4

JK3aMEH 4

6.1. OneHoYHbIE CPeACTBA ISl BXOJHOI0 KOHTPOJIS (MPH HAJIMYNH)
BXx01HOUM KOHTPOJIb OTCYTCTBYET.

6.2. Oneno4nble cpeAcTBa /sl TEKYLIero KOHTPOJISA YCIIeBaeMOCTH

Tembl KypcoBBIX paboOT:

Tema KypcoBoil pabOOTHI OIpeAeNseTcs, UCXOAs OCHOBHOM pemraeMol B HEH 3ajadd, CBA3aHHOU C
CHUHTE30M U3MEPHUTEIbHBIX TEHEPaTOPOB CUTHAJIOB, W B 3aBUCHUMOCTH OT KOHKPETHOTO BHJA
MIPOCKTUPYEMOTO TEHEepaTOpa MOKET OBITh CHOPMYIMpPOBAHA CIEIYIOIIUM 00pa3oM:

1. [IpoexTrpoBanue U pacuét u3MepuTeabHbIX RC-reHepaTopoB MEpHOIMYECKHUX CHUTHAIOB Ha
OCHOBE ONEPAlMOHHBIX YCHIINTETCH.

2. Pacuér u MonenupoBanue paboThl U3MEPUTENBHBIX T€HEPATOPOB CUTHAJIOB TapMOHHUYECKON U
npsiMOyroibHOU GopMel B cpene MicroCap.

3. Pa3paboTka uzmeputenbHblx RC-reHepaTopoB CUTHAJIOB CHENMaIbHON (OPMBI.

4. HccnenoBanne pabOThl M3MEPUTENFHBIX TEHEPATOPOB C 3aJJaHHBIMHU MApaMETPaMU CUTHAJIOB.
5. MozaenupoBaHue U3MEPUTEIBHBIX T€HEPATOPOB MEPUOANYECKUX CUTHAJIOB 3BYKOBBIX YacTOT.
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Tema kypcoBoi paboTsl «IIpoekTupoBaHue U pacueT U3MEPUTEIbHBIX T€HEPATOPOB CHUHYCOMIATBHBIX
KOJIe0aHUl W  JIBYMOJIAPHBIX TPSMOYIOJBHBIX HMIYJBCOB Ha OMEPAIMOHHBIX  YCUIIUTEISX).
TpebGoBanus Kk KypcoBoil pabore:

1 [Tonyunts Ans 3a7aHHON YacTOTHl K03 duiment o B npeaenax: 0,01<a<0,6;

2 OnepanvoHHBIA yCUITUTENb BbIOUMpaTh ¢ K03 dunuenToM ycunenuss >50000;

3. Yacrota oguHo4yHOTO yeuneHust OY momkHa ObITh HE MEHbIIE 3aJJaHHOM:;

4 Hampsokenne mutanus OY 10KHO OBITH OOJIBINE MU PAaBHO 33JaHHOW BEITMYHHE;

5 Bri6upaTh pekoMeHayeTcs KpeMHUEBBIE JAHO/IBI.

Hcxonnble qaHHbIe IS BBIMOIHEHUS PAa0OTHI BBIIAIOTCSA MPEMOIaBaTeNIeM WHIUBUYATIBHO.

Onucanue mIKana OUEHUBAHUS U METOIUYECKHE MaTepHalibl, ONPEAEISIONINE MPOLETypy OLEHUBAHUS
3HaHUI, yMEHUH U HaBBIKOB, U XapaKTEPU3YIOIIME 3Tarnbl HOPMUPOBAHUS KOMIETEHIUN

85-100 oTanuHO HccnenoBanue BBIMOTHEHO CaMOCTOSTEIbHO, UMEET Hay4HO-NPAKTUYECKUN
XapakTep, COIAEP>KUT dJEMEHThl HOBU3HBI. CTYIEHT IMOKa3ajl 3HAaHME TEOPETUYECKOTo MaTepualia Io
paccMaTpuBaeMoil mpobiemMe, yMeHHe aHAIH3UPOBaTh, APTYMEHTUPOBATh CBOIO TOYKY 3PEHUs, JENaTh
00001IeHre ¥ BBIBOABL. Marepuasl W3jiaraercsi rpaMOTHO, JIOTHYHO, rocienoarenbHo. Odopmirenue
OTBeuaeT TpeOOBaHUSAM HAMUCAHHS KypcOBOW palOoThl. Bo BpeMst 3alIUThI CTYACHT IMOKa3al yMEHHUE
KpaTKO, JOCTYMHO (ICHO) TIPEACTaBUTh pE3yAbTaThl HCCIEIOBAaHUA, aJCKBATHO OTBETUTh Ha
MOCTaBJICHHBIC BOIIPOCHI.

70-84 xopomo lccnenoBaHue BBIIIOJIHEHO CAMOCTOSITEIBHO, MMEET HAy4HO-IPAKTHUECKUUN
XapakTep, COJAEPKUT AJIEeMEHThl HOBH3HBL. CTYIEHT IMOKa3all 3HaHHE TEOPETUYECKOro MaTepuaia Mo
paccMatpuBaeMoi rpoodiieMe, 0JJHAKO YMEHHE aHAJIM3UPOBaTh, ApTYMEHTHUPOBATH CBOIO TOUKY 3pEHUS,
nenath 0OOOIIEHWS W BBIBOABI BBI3BIBAIOT y HETro 3aTPyIHEHHs. Marepuan HE Bcerja u3Jaraercs
JIOTHYHO, TMOCIeA0BaTeIbHO. KMerorcss HemoueTsl B Oo(OpMIIEHWH KypcoBOoW paboTel. Bo Bpems
3aIMTHl CTYACHT TOKa3aJl yMEHHUE KpPAaTKO, IOCTYMHO (SICHO) MPEICTAaBUTh PE3ylIbTaThl UCCICIOBAHMS,
OJIHAKO 3aTPYAHSUICS OTBEYATh HA MOCTABJIEHHBIE BOIPOCHI.

56-69 yIIOBJIETBOpUTENIbHO VccnenoBanue HeE COAEPKHUT dSJIEMEHThl HOBHU3HBI. CTyIAeHT HE B
MOJIHOM Mepe BIIAJIeeT TEOPETUYECKUM MAaTepHaioM TI0 paccMaTpuBaeMou mpoOiieMe, YMEHHE
aHaJIM3UPOBATh, APTyMEHTHPOBATh CBOIO TOYKY 3PEHHMS, JelaTh 0000IIeHWe W BBIBOJIBI BBHI3BIBAIOT Yy
HEro 3aTpylHeHus. MaTepual He BCerja u3Jaraercsl JOTUYHO, TMocienoBarenbHo. merorcs
HeZoueThl B O(opMIIEHHWH KypcoBOM paboThl. Bo Bpems 3ammThl CTYIEHT 3aTpydHSIETCS B
MPEICTABIICHUN PE3yJAbTAaTOB MCCIIECOBAHUSA U OTBETAaX Ha MOCTABJIEHHBIE BOTIPOCHI.

0-55 HEYJOBJICTBOPUTEIHHO CTymeHT He BJIaJieeT TEOPETHYECKHM MaTepuaioM. Martepua
U3JIaraeTcsl HEeJIOTUYHO, CTPYKTypa padoOThl HE BBIICpk)aHAa. Bo BpeMs 3allUThI CTYIEHT HE MOXKET
OTBETUTH Ha TIOCTABJICHHBIE BOIIPOCHI.

Bomnpocsr myist akTuBHON paboOThI

1 OcHOBHbIE TIOHATHA U OIpeneneHnusa. MeTobl U CpeACcTBa U3MEPEHUN

2 [IpencraBieHue pe3yabTaTOB HM3MEPEHUH Ha OCHOBE METPOJIOTMYECKUX XapaKTEPUCTUK
npubopoB

3 DNeKTpOMEXaHUYECKUE U3MEPUTEIbHBIC TPUOOPHI

4 ONEKTPUYECKHE MOCTBI U ITOTEHIIMOMETPHI

5 AHAJIOTOBBIE M ITUPPOBBIC OCIIILIOTPAdbI

6 [{udposble u3MepUTeNbHBIE TPUOOPHI. AHATOTO-ITU(POBBIE MpeoOpa3zoBaTENN

7 DNeKTprUYECKHe M3MEPHUTEIbHBIC TeHEPATOPhI CUTHAJIOB

8 OCHOBHbBIE NPHUHLMIIBI TEXHUYECKOIO perynupoBaHusi. OTeuecTBeHHas, MEXIYHAPOAHAs U

MECXKIOCyaapCTBCHHasA CTaHAapTHU3alMs.

6.3. OueHo4HbIE CPeACTBA AJS MPOMEKYTOYHON aTTeCcTALUH
HepequL BOHpOCOB JJI1 TIOATOTOBKU K 3K33M6Hy1



1. 06 HUCTOpUH Ppa3BUTHUA, ONPCACIICHUH, PA3ZHOBUIHOCTAX H 00BEKTE METPOJIOTUH.
2. OcCHOBHBIE TOHATHA U OMMpeCaAcCICHUA MCTPOJIOTUH: (1)I/ISI/I‘I€CKa${ B€IN4YKMHA, CJIHHHIA
HU3MC-pCHHUA, CHUCTEMa CIAUHMHII.

3. Buasl m Meronasl M3MEpEeHH.

4. PazHOBUAHOCTH M COCTaB CpPEACTB HM3MEPEHUI.

5. [TapaMeTpsl ¥ XapaKTEPUCTUKU HM3MEPHUTEIBHBIX MPeoOpa3oBaTENICH.

6. Knaccudukanuss morpenrHocteit u3mMepeHuil.

7. Kiacesl TouHOCTH cpeactB usMmepeHuid. [Ipumep.

8. OO0 ompeneneH MNOTPEIIHOCTEH.

9. OnpeneneHne CUCTEMaTUYECKUX OIIMOOK 00pas3loBbIX MPUOOPOB.

10. OO6mue cBeneHUs 00 M3MEPUTENBHBIX CHUTHATAX.

11. W3MepuTenbHble T€HEPATOPbl CHUHYCOMAAIBHBIX KOJeOaHUH.

12. H3MmepuTenbHble TEHEPATOpPhbl MPSIMOYIOJIbHBIX HMITYIIBCOB.

13. W3meputenbHble T€HEpPATOPHI TPEYroJILHOTO U MUI000pa3HOro HampstkeHuil. O cepuiHBIX
ur.

14. OO6mme cBeneHus 00 SJIEKTPOHHBIX oOcCHILIIOTpadax

15. YCTpOHWCTBO AJIEKTPOHHOTO ocIniorpada.

16. JIByXJTydeBbIe DJIGKTPOHHBIC OCIHIILIOTPadBbI.

17. JIByxKaHalIbHbIE JJIEKTPOHHBIE OCIIIIIOTPadBbI.

18. Crpobockonmueckuii Merona ociuuiorpagupoBanus CBY curnamios.

19. PexxuMbl  paGoThI 3IEKTPOHHOTO ocuusuiorpada.

20. W3mepeHue, WM CHITHE, YAaCTOTHBIX XAPAKTEPUCTUK YETHIPEXIIOJIOCHUKOB.

21. CusiTve TepexoqHONW XapaKTEePUCTUKU DIIEKTPOJIBUTATEIICH.

22. AHanu3aTopbl CHEKTpa IOCIEI0BATENIBHOIO JEHCTBUS.

23. AHanu3aTopbl CHEKTpa MapaJUICIBLHOIO JEHCTBUS.

24. W3mepurenn HEIMHEHMHBIX HCKAKECHUU.

25. OO6mue cBeneHus: 00 SIEKTPOMEXaHUYECKMX H3MEPUTENbHBIX MpHOOpax.

26. MaruuTo3neKTpUYECKUl HM3MEPUTENbHBIM MpPUOOpP ¢ NOABMKHOW paMkol. [IpuHiun
neit-ctBus. JlocToMHCTBa M HEJAOCTaTKH.

27. lNaneBanometpbl. OmnpeneneHue, Ha3HAUYEHUE, YCTPOHMCTBO M Pa3HOBUAHOCTH.

28. MarHuTosJaeKTpUYECKUE JIOTOMETPBHI.

29. DONeKTpOMarHuTHBIE HM3MEpHTeNnbHble TpuOopsl. [lpunmun apelictBus. JlocTromHcTBa M
HE/0-CTaTKH.

30. DNeKTpoAMHAMUYECKUEe W3MepHUTebHble NpuoOopbl. [lpuHimn pefictBua. JlocTtomHcTBa |
HEIOCTaTKH.

31. Wupyknuonnsle npubopsl. IlpuHnun nefictBus. J{oCTOMHCTBA M HENOCTATKH.

32. OO6mue cBeneHuss 00 HM3MEPUTENBHBIX MOCTaX M MOTEHLHOMETpAX.

33. W3meputenbHbple 3JIEKTPUUECKHE MOCTBI Ha IOCTOSSHHOM Toke. IlpuHuun neiictBus,
pa3-HOBUIHOCTH U Ha3Haud€HUE.

34. W3mepuTenpHbple 3JEKTPUUECKME MOCTBI Ha IEepeMEeHHOM Toke. IlpuHuun paelcTtBus u
Ha3Haye-Hue.

35. ABTOMAaTUYECKUE DIIEKTPUUYECKUE MOCTHI.

36. [ToTeHumoOMeTpbl MOCTOAHHOTO TOKa. [IpMHIMI JOEHCTBUS M Ha3HAYEHHUE.

37. [ToreHMOMETPBI NEPEMEHHOTO TOKa. [IpuHUMII OEHCTBUS W Ha3HAYCHHUE.

38. ABTOMaTHYECKHE MOTEHLIUOMETPHl MEPEMEHHOTO TOKa.

39. W3mepenne TOKa, CONPOTUBIEHUH M OOJBUIMX HANPSHKEHUH NOTEHLUOMETpaMU
MOCTOSIH-HOTO TOKA.

40. @OyHkuuoHaIbHA cxeMa [U(PPOBOTO U3MepuTenbHOro npubopa. KsaHTOBaHme 110
BpEMe-HU U YPOBHIO.

41. [{udpoBoii M3MEPUTENBHBIN MPUOOP C JATYNKOM CUHUTHIBAHUS.

42. [udpoBoii m3MepUTENBbHBI MPUOOP C HAKOMHUTEIBHBIM JaTYUKOM.

43. Hudposeie  u3MeputensHble  mnpubopel ¢ anektpoHHeME ATl ALl ¢



BPEMA-UMITYJIbCHBIM Hp606paSOBaHI/IeM.

44. ANII ¢ 4acTOTHO-UMITYJIBCHBIM MPEOOpPa30BAHUEM.

45. [udpo-ananoroselii npeobpazoBaTeab Ha OMNEPALIMOHHOM YCHIIUTEIE.

46. AIIl ¢ mpumenenuem 1UdpPO-aHATOTOBOTO MpeoOpa3oBaTes.

47. OyHKIMOHATBHAS cXeMa IHU(POBOro OTCYETHOTO YCTPOUCTBA.

48. W3mepeHne 4acToThl BUOpPAllMOHHBIMU, WM PE30HAHCHBIMH, MPHOOpaMH.

49. DJNEKTPOMAarHuTHBIM 4acTOTOMED.

50. KocBeHHBIE METOABI M3MEpPEHUS YacCTOTBHI.

51. [Tudposoii uyacroTomep Ans U3MEpeHHUs OOJBIIMX YaCTOT.

52. [udposoit vacroTomep isi U3MEPEHUS] MaJbIX YacToOT.

53. W3mepenne yrna ciasura ¢a3 371€KTPOMEXaHHYECKUMH INpHOOpaMu.

54. [IpenBapuTenbHble MPEoOpa3OBATENN AIIEKTPOHHBIX M IUQPPOBBIX (Ha30METPOB.

55. ONEeKTpOHHBIN (pa3zoMeTp.

56. [MudpoBoii dazomerp i u3MepeHHs (a3bl MEXKIy CHUTHAIAMH HH3KOH YacCTOTHI.

57. [Mudposoii dazomerp s u3MepeHus: (pa3pl MEXKIYy CHUTHAJaMH BBICOKOW YacTOTHI.

58. HenocpencrBennoe wu3mepeHue ko3 PUIMEHTa MOITHOCTH.

59. KocBennoe wusmepenue kod¢p¢unuenta MomHocTd. CpeaHeB3BEeUICHHBIH K03 @uuueHT
MOIIHOCTH.

60. W3MepeHre INOCTOSHHBIX TOKA M HaIPSDKECHUS.

61. Pacmmpenne mnpenenoB W3MEpEHUS MAarHUTODJIEKTPUYECKHX MPHOOPOB TPU H3MEPEHUH
TOKAa W HaIpPsDKEHUS.

62. W3MmepeHne NEepeMEHHBIX TOKa U HANpSKEHMS.

63. Pacummpenne npenenoB HM3MEpeHHs SJIEKTPOMEXAHWYECKUX MPUOOpPOB MpH  H3MEPEHUU
[e-pEMEHHBIX TOKAa M HaIpPSDKEHUS.

64. W3mepeHne mnepeMeHHOTO TOKa M HampspkeHus MDD mpubopamu.

65. O cBsI3U BPEMEHHBIX M YaCTOTHBIX XapaKTEPUCTHK.

66. W3mepeHrne MOLIHOCTH B LEMSAX MOCTOSHHOIO TOKA.

67. [onkmiouernne mryHTa ¥ 100ABOYHOTO pE3UCTOpa K BATTMETPY B IEMAX IOCTOSHHOTO
TOKA.

68. N3mepeHne akTMBHOW MOILIHOCTH B OAHO(A3HOW LIENM NEPEMEHHOIO TOKa.

69. N3mepeHrne akTUBHOW MOIIMHOCTH B TpeX(a3HOW TPEXIPOBOJIHON IICTH.

70. W3mepenue akTUBHOW MOIIHOCTH B YETBIPEXIPOBOJIHOW Tpex(azHOH ceTH.

71. N3mepeHne peakTHBHOM MOITHOCTH B oAHO(a3HOW M Tpexda3zHOU ceTsx.

72. W3MepeHne 3IEeKTPUYECKON HSHEPIUU.

73. KocBeHHble METONIbI M3MEPEHHSI COMPOTUBIICHUM.

74. HenocpencrBeHHOE HM3MEpEHHE CONMPOTHUBIICHUM.

75. N3Mmepenne emkocTel SJIEKTPUYECKUMU MOCTaMH.

76. W3mepeHne HMHIYKTUBHOCTEW JJIEKTPUYECKHMMH MOCTaMHU.

77. KocBeHHble METOOBI U3MEPEHHUS EMKOCTHM W WHAYKTHBHOCTH.

78. W3mepeHne B3aMMHON MHAYKTUBHOCTH.



6.4. bajibHO-pellTHHIOBAsA cHCTEMA

OneHka ycrneBaeMOCTH C MpPHUMEHEHHEM OallIbHO-PEHTHHTOBOM CHUCTEMBI 3aKJIIOYAaeTCs B
HAaKOIJICHUU oOy4aromuMucss OalsIoB 3a aKTUBHOE, CBOCBPEMEHHOE U KAaueCTBEHHOE Y4acTHE B
OTIpeNIeNIeHHBIX BUIAaX Y4eOHOW IeATETbHOCTH W BBINOJHEHHE Y4eOHBIX 3aJaHUi B XOJE€ OCBOCHHS

IVCIUILIAHEI.
KommuectBo 6ammoB KonugectBo
N bannsl
KoHkpeTHbIE BUIBI OLIEHUBAEMOMN JESITEILHOCTH 3a 1 dakr (Touky) (akToB (TOYEK) (Maxcimym)
KOHTPOJIS KOHTPOJIS ™
O0s3aTenpHas ayTuTOpHas padoTa
AxTuBHas paboTa Ha JEKIIMOHHBIX 3aHATHAX 6 1 6
IMpaktukym (BhImonHeHWE TPaKTHYECKHX 3aJaHUN  Ha 2 8 16
MPAKTUYECKOM 3aHSITHH)
IIpucyrcrBue Ha IEKIUAX 1 32 32
IMpaktukym  (BeimonHeHme w©  3ammTa  J1aOOPaTOPHOIM ) ] 16
paboThI)
JlonosHUTENbHAs ayTUTOpHAst M CaMOCTOATENbHAs padoTa (IpeMHaNbHbIe OaJITH)

BeicTymienne Ha  HaydHOM KOH(EpeHIMHM IO TeMe
JUCIHUIUIMHBI, TIOATOTOBKA HAyd-HOM WM TBOPYECKOH

paboThl 1O TeMe IUC-LUIIIMHBI, YJacTHE B OOIIECTBEHHO-
MOJE3HOM WM KyIbTYPHOM MEPONPHITUH, CBSI3aHHOM C
JUCHMITIIAHOM

10

UTOI'O B pamkax TEKyIIero KOHTPOJIS 70 6anoB
HNTOTI'O B paMKax MpOMEKYTOUHOM aTTeCTaLUU 30 6amtoB
BCEI'O no aucuuiuinHe 3a ceMecTp 100 GamoB

Htorosas oneHka MO AUCIUIIIMHE BBICTABISETCS HAa OCHOBE HAKOIIIEHHBIX 0aJIJIOB B X0ae

TEKYILETO0 KOHTPOJIS U MPOMEXYTOYHOW aTTeCTalil B COOTBETCTBUU C TAOIMIICH:

Cucrema OLlCHUBAHHUA PE3YJIbLTATOB Oﬁy‘leHI/lﬂ no JTUMCHUIIJINHE

Ixana mo BPC OTtMeTKa 0 3a4eTe Ouerka 3a DHIAMEH,
3a4eT ¢ OLeHKOM
85 —-100 OTJIMYHO
70 — 84 3a4TEHO XOPOLLO
56 -69 YIIOBJIETBOPUTEIIHHO
0-55 HE 3a4TEHO HEYJOBJIETBOPUTEIBHO
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7. YYHEBHO-METOANYECKOE, UH®OPMALIMOHHO-TEXHUYECKOE "
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

OOyuwaromyecss W3 4HWciaa JIMI C  OTPAaHUYEHHBIMH  BO3MOKHOCTSIMH  370POBbS
o0ecreynBaOTCs TMEYaTHBIMU M (WJIM) 3JIEKTPOHHBIMH 0Opa30BaTENbHBIMU pecypcaMu B (opmax,
aJalTUPOBAHHBIX K OTPAHUYEHUSAM UX 300POBbs.

7.1. JIntepatypa

1. DpactroB, B. E. Merponorusi, cranmaptuzanus W ceprudukanus : ydeOHoe mnocooue / B.E.
OpactoB. — 2-¢ u31., nepepad. u gon. — Mocksa : UHOPA-M, 2023. — 196 c. — (Bricmiee
oOpaszoBanue: bakanaspuat). - ISBN 978-5-16-012324-0. - Tekcr : a3nekTpoHHBIH. — Pexum
J0CTyna: Mo MOAMUCKE.
https://znanium.com/catalog/product/1983263

2. Mertposorndeckoe oOecreueHne W3MEPEHUH TeMIlepaTyphbl, JaBIICHUS, pacxoia W YPOBHS
[Texct] / B. I'. Jlykamkus [u nip.]. - ucnp. u gom. - M. : MI'YIIN, 2011. - 334 c.
https://www.gukit.ru/lib/catalog

3. IlBerkoB, B. . Merponoruss u paamousmepeHus. [IpoeKTupoBaHHE M pacyeT aHAIOTOBBIX H
U(GPOBBIX CXEM BJIEKTPO- U PAJAUOU3MEPHUTEIHHON TEXHHUKHU [DJIEKTPOHHBIA pecypc| : yueOHOe
mocoOue s CTYISHTOB, OOydalommxcsi 10 HampaBieHuto mnoarotopku 11.03.01 -
Pagnorexnuka / B. U. LsetkoB ; C.-Ilerep0. roc. uH-T kuHO u TeneB. - Cankrt-IlerepOypr :
CII6I'MKuT, 2016. - 107 c. DnekTpoH. Bepcus Imed. myOnukanuu. Pexxum goctyma: 1o JIOTHHY
Y TIapOJTI0
http://books.gukit.ru/pdf/2017/Uchebnaja%
20literatura/Cvetkov_Metrologija i radioizmerenija_Ucheb_posobie 2016/Cvetkov_Metrologij
a_i_radioizmerenija_Ucheb_posobie 2016.pdf

4. MennukoB, B. A. Merponoruss u paauousMepeHHs. JIEKTPOU3MEpUTENIbHbIE TNPHOOPH U
METObl paIMOM3MEpPEHUN. [DIeKTpoHHBIN pecype| : yueOHoe mocodbue / B. A. Mennukos, C. B.
[epenbirun ; C.-IlerepO. roc. un-T kuHO U TeneB. - Cankr-IlerepOypr : CIIGIMKuT, 2018. - 87
c. DNEKTPOH. Bepcus mned. myonukanuu. PexxuM goctyna: 1mo JIOTHHY M [ApoJIio
http://books.gukit.ru/pdf//2018/Uchebnaja%
20literatura/Mednikov_Perelygin Metrologija i radioizmerenija UP_2018.pdf

5. LserkoB, B. W. Mertponorus, crapaapTH3amus W YIpaBlIeHHE KadyeCTBOM [DJIEKTPOHHBIN
pecype] : ydeOHOe mocoOme s crym. cmem. 201400 "AynwoBusyanpHas TexHuka' / B. .
IIBetkoB ; C.-Ilerep0. roc. yH-T kuHO U Ten. - CIIG. : U3na-Bo CIIGIYKuT, 2002. - 86 c. pexum
J0CTyna: 1O JIOTUHY W Mapoio
http://books.gukit.ru/pdf/fulltext/437.pdf

6. LlgerkoB, B. M. Merponorusi, cranmaptusanus W ynpasieHue kadecTBoM [Tekcr]| : ydeOHOe
nocobue mus crya. cmen. 201400 "AymuoBusyanbHas texHuka' / B.M. Ilserkos. - CIIG. :
CII6I'YKuT, 2002. - 86 c.
https://www.gukit.ru/lib/catalog

7. 3epnwmii, FO. B. YmpaBnenne kauectBoMm B mpubopoctpoernu [Tekcr] / FO. B. 3epuuii, A. T.
[TonwiBanubiid, A. A. SAxymuH. - M. : Hossiii Llentp, 2011. - 479 c. - bubnwmorp.: c. 464. - ISBN
978-5-89117-221-0
https://www.gukit.ru/lib/catalog

8. Komomenckuii, H. H. Merponorus,crangaptu3anus ¥ cepTuUKanuss B KAHO M TEICBUIACHUU
[Tekct] : yue6Hoe mocobme / H. H. Konomenckuii, A. K. Kymakos, E. U. Hecreposa. - CIIb. :
W3n-Bo CIIGI'YKuT, 2002. - 83 c.
https://www.gukit.ru/lib/catalog

7.2. UaTEpHET-pECypChHI
1. Enunas xosutekmus udpoBeIX 00pa3oBaTenbHBIX pecypcoB http://school-collection.edu.ru/

7.3. JIuneH3HOHHOE M CBOOOIHO pacmpocTpaHsieMoe MPOrpaMMHOe o0ecredeHne
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https://znanium.com/catalog/product/1983263
https://www.gukit.ru/lib/catalog
http://books.gukit.ru/pdf/2017/Uchebnaja%20literatura/Cvetkov_Metrologija_i_radioizmerenija_Ucheb_posobie_2016/Cvetkov_Metrologija_i_radioizmerenija_Ucheb_posobie_2016.pdf
http://books.gukit.ru/pdf//2018/Uchebnaja%20literatura/Mednikov_Perelygin_Metrologija_i_radioizmerenija_UP_2018.pdf
http://books.gukit.ru/pdf/fulltext/437.pdf
https://www.gukit.ru/lib/catalog
https://www.gukit.ru/lib/catalog
https://www.gukit.ru/lib/catalog

Microsoft Windows
Microsoft Office

7.4. IIpogeccuoHaibHbIE 0a3b1 JAHHBIX U HH(POPMALIMOHHbIE CIIPABOYHbIE CHCTEMBI

OnexrponHsiid kataor oubnuoreku CITIOI MUKuT. https://www.gukit.ru/lib/catalog
DJekTpoHHas OubMoTedHas cucrema «Adyke-py». http://ibooks.ru

7.5. MaTepuajibHO-TEXHUYECKOe o0ecriedyeHue

HauMeHoBaHMe cenUAJIbHBIX
NOMeIIeHNii M TOMeIeHnii 115
€CaMOCTOSAITEIbHONM PadoThI

OcHaleHHOCTh CeNMaJbHbIX NOMeIeHN i U MOMeleHUil 115
CaMOCTOSATEIbHO PpadoThI

VYyebHas aynuTopus

PaGouee MecTo npenoaasarens, 000pyI0BaHHOE KOMIIBIOTEPOM H
MYJIbTUMEIUUHBIM ITpoekTopoM. Paboune Mecta oOyqaromuxcs. Jlocka
(MHTEpaKTUBHAS TOCKA) W/MITH SKpPaH.

TTomemnienue st caMOCTOATEIbHOM
paboTs! 00yJaromuxcs

Paboune mecta obygarommxcst 000pya0BaHHBIE KOMIIBIOTEPAMH C
MOJIKITIOYEHUEM K ceTH «IHTepHeT» U JOCTYIIOM B DJIEKTPOHHYIO
UH(OPMAIIMOHHO-00pa30BaTENIbHYIO CPELY HHCTUTYTA.

JlabopaTopus MpoeKTHPOBAHUS
PaaHO3IEKTPOHHBIX YCTPOICTB

JlabopaTopHOe obopymoBaHue: TabopaTopHbIe KOMIUIEKCH: "MccienoBanue
MTOCTOSIHHBIX pe3uctopoB', "MccnenoBanne nepeMeHHBIX Pe3UCTOPOB",
"UccnenoBanue Tepmopesuctopos”, "HMccnenoBanme KOHISHCATOPOB.
Huanextpuueckue motepu", "MccnenoBanne TMHAMUYECKON METIIN
rucrepesuca”, "KpuBas HaMarHH4MBaHUSA U MarHUTHAS IPOHULIAEMOCTh'".
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8. METOAUYECKHUE PEKOMEHJAIMU 110 OPTAHU3ALIUN OCBOEHUSA
ANCHUIIJIMHBI

W3yyaTth paszgensl AUCUUIUIMHBI PEKOMEHIYETCsl 10 TeMaM B COOTBETCTBUHU C COJEp)KaHHEM paboueit
nporpaMmbl JUCHUIIIINHBIL, IIPUACPIKUBASACH CICAYIOIICTO IMOPAaKa:

1. O3HaKOMUTBCS C IPOrpaMMOM 1O 3TOM TEME.

2. [TpounTaTh JEKIMOHHBI MaTepuad U CTPAHHUIBI PEKOMEHIOBAHHBIX Y4EOHUKOB, KOTOPHIE
PacCKpBIBAIOT COAEpKaHWE JaHHOW TeMbl. [IpM mepBOM 4YTEHUM CleIyeT YSICHATh OCHOBHBIE
noniokeHusi. [Ipy BTOpOM 4YTEHUU cielyeT BHOCHTH 0CO0O Ba)KHBIC IOJIOKEHHS, CXEMBI, MOJIENH,
OTCYTCTBYIOIIIME B KOHCIICKTC. OTMETUTH BOITPOCKI, KOTOPBIC OKa3aJIMCh HEIMOHATHBIMU.

3. IIo BO3MOXKHOCTHU MOJIYIUTh KOHCYJIbTAIHIO IIPCroAgaBaTeiisd, C€CJIIM HCIIOHUMAHUC YaCTHBIX
BOITPOCOB MPEIATCTBYCT HaHBHeﬁmeMy MNOHHUMAaHUWIO JUCIHUITIIINHBI.
4, B mnponecce N3YyUCHUA CJIICAYCT JOIIOJTHUTDH KOHCIICKT JIEKIUH MaTepurajamu,

o0JeryaronmMy TMOHUMaHUE JaHHON TeMbl. Takol KOHCHEKT MO3BOJIUT YIYYIIUTh TEOPETUUYECKYIO
IIOATOTOBKY Y COKOHOMMT BPEMsI IIPU MTOATOTOBKE K 3a4ETYy.

B nemom oOydeHue CTpOUTCS MO KJIACCHUYECKOW CXeMe H3JI0KEeHHs MaTephala C MOCIeTyIOUIM
3aKpeIyICHUEM U KOHTpPOJIEM KadecTBa YCBOEGHHUs Marepuana. HemocpencTBeHHoe OOIEHHE CTyIEeHTa
C Mpero/iaBaTelieM sBisieTcs Hauobosee 3(h(HEeKTUBHBIM CIIOCOOOM M3y4eHHs! TUCIUTUIUHBL.
JlaGopatopHbie pabOTBl W TPAKTUYECKUE 3aJaHUS MOTYT BBIIOJTHATHCA OOYJAIOMUMHUCS —Kak
CaMOCTOSITENIBHO, TaK U B MaJIbIX IpynIax.

KOHTpOJ'H) N CaMOKOHTpPOJIb TMPOBOAWUTCA B TCYCHUC BCCro IMEpuoaa H3YYCHUA AWCHUIIIINHBI.
3aKkpemnyieHue TEOPEeTUYECKOro Marepuana MpPOU3BOJUTCS BO BpeMs BBINOJIHEHUS JaOOPTOPHBIX
pa60T, BO BpEMA MPAKTUYCCKUX 3aHATHI npu 3aluTe PEIICHHBIX 3a/dad, a TAaKKE IIpU IMOMOIIU
3alUThl  BBINOJIHEHHOM  KypcoBoil  paboThl. HemocpeacTtBeHHoe — oOlieHHEe  CTyA€HTa  C
nperojaaBaTeneM sBisieTcss Hanoosee 3 (HEeKTUBHBIM CIIOCOOOM M3y4eHUs AUCHUILIUHBI.

OK3aMeH 110 TEOPETUYECKOW YaCTU TUCLMIUIMHBI IPOBOAMUTCS TOJIBKO IIOCIE YCIEIIHOIO BBINOJHEHUS
Y 3aIIUTHI BCETO KOMIUIEKCA 3a/1aHUH.
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