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AHHOTaNINA

HuctumumHa «CXeMOTEeXHHKa» BXOAUT B 00pa3oBaTENbHYI0 NPOTPaMMy BBICIIETO
o0pa3oBaHusi — OporpaMMmy CHEHHATUTETa IO HANpaBICHUIO IOATOTOBKH/ CHEIHATIbHOCTU
25.05.03 «TexHuveckas dKCIUTyaTalusi TPAHCIIOPTHOTO Pagro000pyI0BaHUs» HANPABICHHOCTH
«Texnuueckass SKcIUTyaTtalus paJdodJIEKTPOHHOTO OOOpYyJOBaHUS BO3AYIIHBIX CYIOB U
aspornoproBy. Jucuumimnna peanuszyercs kadenpoit «Ne22y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CJIETYIOIIUX KOMIIETEHIIUH:

OIIK-1 «CmocobeH UCroib30BaTh OCHOBHEIC 3aKOHBI MATEMATHKH, €IMHULIBI H3MEPCHUS,
byH1aMeHTalIbHbIE IPUHIUIIBI U TEOPETUUECKHE OCHOBBI (PU3UKHU, TEOPETUYECKOM MEXaHUKU

OIIK-5 «CnocobeH nmpoBOAUTH U3MEPEHHUS M MHCTPYMEHTAIBHBINA KOHTPOIIb, IPOBOIUTH
00paboTKy pe3yibTaToOB U OLIEHUBATH OTPELTHOCTI

OIIK-7 «CniocobeH mpuMeHsTh PyHIaMEHTAIbHBIE OCHOBBI TEOPHH MOJICTUPOBAHUS KaK
OCHOBHOTO METOJla MCCJIENIOBaHUS U HAYYHO-OOOCHOBAHHOTO METO/Ia OLEHOK XapaKTEPUCTHK
CIIO)KHBIX CHCTE€M, HCIHOJB3yeMOTO sl TMPHHATHS pPEIICHWA B Pa3IUYHBIX chepax
npohecCHOHANBEHOM e TEIILHOCTI

ConmepxaHue  AMCUUIUIMHBL  OXBAaThIBAET  KPYr  BONPOCOB,  CBSI3aHHBIX  C
MOJyPOBOIHUKOBON CXEMOTEXHUKOM, KaK aHaJIOTroBO#, Tak U 1uppoBoi. Ocoboe BHUMaHUE
YIEISETCS PACCMOTPEHHIO AHAJIOTOBBIX CXEM, MpeJHAa3HAuYeHHBIX U Tepelavd, MpueMa u
o0paboTku uHpOpManuu, MonydeHus HHPoOpMaUU 00 OKpyXKaloulel cpene, MPUPOIHBIX U
TEXHUYECKUX O0BEKTaX.

[IpenogaBanue AMCUMILIMHBI MpeAycMaTpuBaeT cieayioume ¢GopMbl OpraHU3aINH
y4eOHOTO TpoIiecca: JEKIHH, JadopaTopHble paboThl, MPAKTUYECKHUE 3aHATHS, CEMHUHApHI,
camocTosTeNnbHas padboTa 00ydaromerocs, KypcoBoe NpoeKTHPOBAHUE.

[IporpaMMo#l TUCHMIUIMHBI MPEIYCMOTPEHBI CIEIYIOIINE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTaus B (hopMe IK3aMeHa.

OO0mast TpyZA0eMKOCTh OCBOSHUS JWCIMILIUHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
4acoB.

S3bIK 00yuYeHus IO JUCHMIIUHE «PYCCKHUH »



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE

1.1. Tenbto w3yueHHUs AUCHMIUIUHBI «CXEMOTEXHHMKa»  SABISIETCS  IOJyYCHHE
CTyJICHTaMH HEOOXOJHMMBIX 3HAHWK M HABBIKOB B OOJIACTH MPOCKTUPOBAHHUS W HCCIEIOBAHUS
YCTPOHCTB aHAIOTOBOW U IM(POBOI 3JTEKTPOHUKH

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTEILHOM MPOTrPaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YIHTATOB OOYUYCHHS MO JUCIIUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare m3yueHus AUCHUIUIMHBI OOYYAIOIIMKUCS JTOJDKEH 00JIa/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMU WM UX 4acTsAMU. KOMIIETeHIIMN U MHIMKATOPBI UX JOCTUKEHUS TPUBEACHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U HHANKATOPOB MX JOCTHKCHHS

Kareropus (rpymnmna)
KOMIICTCHITHH

Konn
HauMEHOBaHUE
KOMIIETEHIIUU

KO,Z[ 1 HAMMCHOBAHHC MHAHUKATOpa
JOCTHIXKCHHA KOMIICTCHIIMH

O6menpodeccronanbHbIE
KOMITCTCHIIHH

OIIK-1 Cnocoben
UCTIOJIb30BaTh
OCHOBHBIC 3aKOHBI
MaTEMAaTHKH,
CIIMHUIIBI
HU3MEpeHUs,
(byHIaMEHTaJIbHbIC
[PUHIUIIBL |
TEOPETUYECCKHE
OCHOBBI (PU3UKH,
TEOPETUYECKOU
MEXaHHUKHU

OIIK-1.B.1 BmageTs HaBBIKAMH
MCTIOJIb30BAaHUS 3HAHUN (PU3UKHU H
MaTEeMaTHUKH TP PEIICHUN TPAKTHYECKUX
3a7a4

OIIK-5 Crnocoben

OIIK-5.Y.1 ymeTb BbIOUpATh U
UCIOJIb30BaTh COOTBETCTBYIOLINE PECYPCHI,
COBpPEMEHHbIE METOAUKH U 000PY0BaHUE
JUTSI IPOBENIEHUS AKCIIEPUMEHTATbHBIX

MIPOBOUTH . o
B WCCIIETOBAaHHUI U U3MEpPEHU I
P . | OIIK-5.Y.2 ymers 0OpabatbiBaTh U
WHCTPYMEHTAIBHBIN
MPEJICTABIIATH MOTYYCHHbBIE
O6menpodeccuoHanbHbIE | KOHTPOJIb,
IKCIIEPUMEHTAIBHBIC JAHHBIC JIIS
KOMIIETEHITHH MIPOBOUTH
060a60TK MOJTy4eHHs: 000CHOBAHHBIX BHIBOJIOB
P Y OIIK-5.B.1 Bnagetr MmeTo1aMu
pe3yNbTaTOB U
AKCIIEPUMEHTATILHOTO OTpeIeNIeHuUs
OIICHHBATh
MapaMeTPOB, XapaKTEPUCTHK
MOTPEIIHOCTH

PaZMORIIEKTPOHHBIX CUCTEM
OIIK-5.B.2 Bnageth MmeTo1aMu 00pabOTKH
pE3yJIbTaTOB H3MEPEHUN

O6menpodeccrnonanbHbIE
KOMIIETSHIIH

OIIK-7 CnocobeH
MPUMEHSITh
byH1aMeHTalbHbIE
OCHOBBI TEOPHUH
MOJICTTUPOBAHUS KaK
OCHOBHOT'O METO/a
HCCIIEAOBAaHUSA U
HAy4YHO-
000CHOBAHHOTO
METOJIa OI[CHOK

OIIK-7.3.1 3HaTHL OCHOBHBIE METOBI
MaTEMaTHYECKOTO MOJICITHPOBAHUS
OIIK-7.3.2 3HaTh OCHOBHBIE NOHATHS U
METOIBI YHUCICHHON OIEHKH TEXHUUECKHUX
XapaKTePUCTHK

OIIK-7.B.2 BnaneTs OCHOBaMH aHaJIU3a
TEXHUYECKOT'O COCTOSHUS
PaJIMORIEKTPOHHBIX CHCTEM




XapaKTePUCTUK
CIIO’KHBIX CHCTEM,
UCIIOJIb3yEMOTO JUIS
NPUHSTHS PEILICHUN
B Pa3NUYHBIX cepax
npodeccuoHaTbHON
JIeSITeTIbHOCTH

2. Mecro nucuurnHbl B cTpykType OI1
JucuumnimHa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS
IIPU U3YYECHUH CIICIYIOIUX TUCIUILINH:
— « DIEKTPOHHUKAY,
— «Pagunomarepuaibsl U paguOKOMIIOHEHTBD)
— «PannoTexHu4ecKkue ey U CUTHAIbD)

3HaHMs, MOJIyYEHHbIE NpPU H3YYEHHM MaTepuaja JJaHHOM IUCIMIUIMHBL, HUMEIT Kak
CaMOCTOSITENIbHOE 3HAaUE€HUE, TAaK U MOT'YT UCIIOJIb30BATHCS MPU U3YUECHUH PYTUX JUCLMILINH:

— OCHOBBI IOCTPOEHUS PAIMO3IEKTPOHHOTO 000PYA0BaHMSI a3PONOPTOB U BO3IYIIHBIX
Tpacey,

— «DNeKTpoMarHuTHas COBMECTHUMOCTb PauO3IEKTPOHHOTO 000opyIoBaHUs
a’pOIOPTOB U BO3IYIIHBIX TPACCH

3. O0beM u TpyI0EMKOCTh TUCIUTLIAHBI
Jannaple 00 o0meM o0beMe TUCIUIUIMHBI, TPYIOSCMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O IUCIUIUTMHE (M pachpeelieHne dTO TPYJOEMKOCTH M0 CeMeCTpaMm) MpeICTaBICHbBI B
Tabauie 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIIIINHbI

TpynoeMKocTb 1o
Bup yuebHoit paboThl Bcero ceMecTpam
No5
1 2 3
Oowan mpyooemKocmo OuUCYUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKxmuyecKkoi no020moeKu
Ayoumopnuie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:
nekiuu (JI), (vac) 17 17
npakTuueckue/cemunapckue 3anarus  (I13),
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 54 54
Camocmosmenvnas paboma, Bcero (dac) 20 20
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3. OK3.
OK3.%%*)

*k
IIpumedaHue: kaHIMAATCKHI 9K3aMeH

4. CopepxaHue JUCIUTUTUHBI
4.1. Pacnpenenenue TpyI0€MKOCTH JTUCIUTUIMHEI 110 pa3eiaM U BUIaM 3aHITHH.




Pazgenpl, TeMBbI TUCITUTIIIMHBI M KX TPYJIOEMKOCTh TIPUBECHBI B TaOIUIIE 3.

Tabmuua 3 — Pazfesnsl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Paznenbl, TeMbl TUCIIUITITUHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (qac) (qac) (qac) (dac) (qac)
Cemectp 5

Pazgen 1. DnekTpoHHBIE CHCTEMBI
Tema 1.1. IloHATHS aHATIOTOBOM 3JEKTPOHUKHU 5 6
Tema 1.2. TenexkoMMyHHUKAIIMOHHAs anmaparypa

Paznmen 2. Yceunurenn
Tewma 2.1. YcunurensHbIe YCTPOHCTBA

Tema 2.2. OnepanioOHHBIC YCHIHTETH 12 17 14

Tema 2.3. O6paboOTKa CUTHAIOB ONEPALIMOHHBIMU

YCHIIUTEIISIMH

HWroro B cemecTpe: 17 17 20
Hroro 17 0 17 0 20

IIpakThueckass IOATNOTOBKA  3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JallUMUC  ONpPENETICHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ OyZ;yuuei
npodecCHOHATIBHOMN 1A TEITbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3acJIOB U TCM JICKIHMOHHOI'O NUKJIa

Howmep paznena HaszBanue u conep:kanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 DJIEKTPOHHBbIE CHCTEMBI
Tewma 1.1. IloHATHS aHATIOTOBOM 3JEKTPOHUKU

OcHOBHBIE TEPMUHBI u OnpeAeseHus aHaJIorOBOM
DJIEKTPOHUKH, IPEUMYIIECTBA M HEIOCTATKH MPUMEHECHHS aHAJIOTOBOM
CXEMOTEXHUKH, PEKOMEHJAIMH TI0 BBIOOPY KOMIIOHEHTOB IS
AHAJIOTOBBIX CXEM W M3MEPHUTENbHBIX YCTPOMCTB, MHCTPYMEHTAILHBIC
cpelncTBa JUIs pa3pabOTKH aHAIOTOBBIX CXEeM

Tema 1.2. TenekoMMyHUKallMOHHAs annaparypa

HpI/IMepBI HCIIOJIb30BaHHUA U MOCTPOCHUA aHAJIOTOBLIX Y3JIOB U
yCTpOﬁCTB B TCJICKOMMYHUKAIIUOHHBIX CUCTEM.

2 Yeuaurenn
Tema 2.1. YcunurensHble yCTpOHCTBa

OOmue cBegeHHs 00 YCHIMTENBHBIX YCTPOWCTBAaX, WX
OCHOBHBIX IapaMeTpax W XapaKTEPHCTHKAaX, CTPYKTYpHBIE CXEMBI,
KJIacCU(UKAINS yCUIUTEBHBIX YCTPOMCTB.

Tewma 2.2. OnepaniioHHbIE YCHIIUTENH

O6mme cBemeHHUss OO0 OMEPAIMOHHBIX — YCHIIMTENSAX, HX
OCHOBHBIX TapaMeTpax ¢ XapaKTepUCTHUKaX, CXeMa 3aMElICHHUS
OTICPAITMOHHOTO YCHJIMTENSI, KOPPEKIMS YaCTOTHOW XapaKTCPUCTHKH,
BHYTpPEHHSIS CXEMOTEXHHUKA OTIePAITOHHBIX YCUIIUTEIICH,




WMHBEPTHUPYIOLUI

YCUJIUTENb,

YCUITUTEISIMA
I/I3MepI/ITCJ'II)HI>IC YCHUIIUTCIIN,
HWHBEPTOP, HWHTCTPATOPHI, YCUINTECIIb

HEWHBEPTUPYIOLINH
Pa3sHOBUAHOCTH OIEPALIMOHHBIX YCUIIUTENEH, ITyMbl B YCHIIUTEIISIX.

3apsia,

YCUIIATCIIb,

Tema 2.3. OOpaboTKa CUTHAIOB ONEpAllHOHHBIMU

CYMMHUPYIOIIUI  yCHUIIUTENb-
MPEeLU3UOHHbBIE
BBEITIPSMUTENHN, (QUIBTPHI HA ONEPAIIMOHHBIX YCHIINTENAX, T€HEPATOPHI
CUTHAJIOB Ha ONEPALMOHHBIX YCUIIUTENAX.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTh IIPUBEICHBI B TAOIUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktnueckux | dopmel npaktuyeckux | TpyloeMKOCTb, |MpaKTUYECKOH |paziena
/11 3aHSTUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
("ac) JIMHBI
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYTOEMKOCTb TPUBEICHBI B TAOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HanmeHnoBanue 1abopaTopHBIX padboT TpynoemKocTs, | MPakTHHECKOH | pasnena
n/m (uac) ITOATOTOBKH, | JHCILIHII
(gac) JIMHBI
Cemectp 5
1 | MccnenoBanue yCHUIMTENbHBIX CBOHCTB B 3 2
00JIaCTH CPEJIHUX YaCTOT
2 | UccnenoBanue 4aCTOTHBIX CBOIICTB 3 2
YCHITUTEIbHBIX YCTPOHCTB
HccnenoBanue onepanoHHOI0 YCHIIUTENs 3 2
3
4 | PacueT MHBEpPTHPYIOIIETO OINEPALUOHHOTO 4 2
YCHITUTEIS
5 | Pacuer HEMHBEPTUPYIOIIETO OINEPALMOHHOTO 4 2
YCHITUTEIS
Bcero 17

4.5. KypcoBoe nMpoeKkTUupoBaHUE/ BHITOTHEHUE KyPCOBON PabOThI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunasl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0IHLIE 7.




Tabauna 7 — Buzabl camocTosaTenbHON paboThl U €€ TPYA0EMKOCTh

Bcero, | Cemectp S,

Bua camocrositensHOM paboThI
Jac Jac

1 2 3

M3ydyeHne TeopeTHIecKoro MmaTepuanina
20 20
nucuuriHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

PacueTtHo-rpaduucckue 3aganus (PI°3)

Brimosnnaenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamnee 3amganue (/13)

KonTponbubie pabotsl 3a04HiKOB (KP3)

IToaroroBka K MpoOMeXyTOYHOU
arrectanuu (I1A)

Bcero: 20 20

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHuUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YUYaIONINXCS IO TUCITUTUIHHE (MOIYJITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX W3aHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U IIEKTPOHHBIX yUEOHBIX H3TaHUH

Mudp bubnnorpaduueckas cepiika / URL KonnuecTBo 3K3eMIUISIPOB B
azpec 6ubnuoreke (KpoMe MEKTPOHHBIX
AK3EMILISPOB)
004.3 B 68 Bonosuu I'. 1. CxeMOTeXHUKA 19

aHAJIOTOBBIX M aHAIOTO-IIU(PPOBBIX
3JIEKTPOHHBIX YCTPOUCTB: MOHOTpadus
/T. W. Bonosuu. - 2-e u3n. - M.:
JOJDKA-XXI, 2007. - 527 c.

621.3 145 [TaBmoB B. H. CxemoTtexHuka 20
aHAJIOTOBBIX JICKTPOHHBIX YCTPOMCTB :
yueOHoe rocooue / B. H. [1asnos. - M.
: Akagemus, 2008. - 288 c. : puc. -
(Briciee mpodeccnonansHoe
oOpa3oBanme. PagnoTexHuka). -
bubmuorp. : ¢. 284 (7 HasB.). -

ISBN 978-5-7695-2702-9

621.3 T45 Tumye, V. IlonynpoBoJHUKOBAs 3
CXEMOTEXHHUKA: CIIPaBOYHOE U3/IaHuE /
V. Turne; Ilep.: A. I'. Anekcenko. -
M.: Mup, 1983. - 512 c.

621.3 T45 Tumye, V. IlomynpoBogHUKOBas 24
CXEMOTEXHHUKA: CIIPABOYHOE
pykosozacteo / Y. Turue, K. Illenke;
nep. ¢ HeM.: A. I'. Anekcenko [u ap.]. -
M.: Mup, 1982.-512 c.




7. TlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHHUKAITMOHHON ceTn «IHTepHeT»

[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEeKOMMYHUKaLMOHHON ceTn «HTepHeT

URL aapec HaumeHnoBanue
https://biblio-online.ru/ O6pasoBarenbHas miaThopma
https://biblio-online.ru/ OnekrpoHHas OuOIHOTEKA
https://znanium.com/ Hayuno-00pa3oBaresbHbIi MopTa

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOI0 IpPHU OCYLIECTBICHUU
00pa30BaTEILHOTO MPOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEMOT0 IPOrPaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHp mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeuenr MCHONMB3yEMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepeyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepuabHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Uil  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCITUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 6a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
n/m MaTepHUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 Jlex1IMOHHAsI Ay IUTOPHUS 22-02
2 MynbTUMeanitHAs JEKIMOHHAS Ay AUTOPUS 22-02
3 | Jlaboparopusi aHAJIOTOBOH CXEMOTEXHUKH 22-02

O1ieHOYHBIE CPEICTBA IS TPOBECHUS MPOMEKYTOUYHON aTTeCcTallun

9.1. CocraB OIIGHOYHBIX CPEJICTBIUIS IPOBEICHUS TPOMEKYTOUYHOW AaTTECTAIMH
o0ydaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS POBEACHHSI POMEKYTOTHON aTTeCTaIlUN

Bug npoMexyTouHO arTecTauu [IepeyeHb OLICHOUHBIX CPEACTB
DK3aMeH Cnucok BOMPOCOB K AK3aMEHY;
DK3aMeHAaIMOHHbIE OUJIETHI;
3amauu;
TecTEl.




9.2. B KauecTBe KpUTEpUEB OICHKH YpPOBHA C(POPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BAThCSA
100-6amtpHas  mIKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

Or1eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PAKTCp (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIOMOJHHUTEIBHON JIMTEPATypHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHS C IPAKTUICCKOM
JESTSIIbHOCTHIO HAIPABJICHIS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJIEET CUCTEMOM CIIENHMATN3HPOBAHHBIX MOHITHIA.

«OTIIMYHO»
<Ga4YTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CyIIeCTBY H3JIaracT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEPaTyphl,

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKOH JESITEIHHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET Hay4YHbIE ITOJI0KEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIAJCCT CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHSITHH.

«XOpOoLIO»
(GavTCHO»

— o0yyarouuiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbBIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMEeHTUPYET Hay4yHbIE MTOJI0KEHUS;

— 3aTpyJHAeTCS B (POPMYIUPOBAHUN BBIBOJOB M 0000OIICHUI;

— YaCTMYHO BIAJCET CUCTEMON CIIENMAIM3UPOBAHHBIX OHSITHH.

«y/IOBIIETBOPUTEITEHO
«3a4TCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH TPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MPH
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaPaBIICHUY;

— UCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM IIPUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHUS;

— He (hOPMYJIUPYET BBIBOJOB M 000OIICHHUH.

«HEYIOBJIETBOPUTEITHHO
«HE 3a4TEHO»

9.3. TwunoBbie KOHTPOJIbHBIE 33/IaHUS UM UHBIE MaTePHAIIBI.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeIcTaBlieHbl B Tadsmie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Neo /it [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa Koz
WHIMKaTOpa
1 Knaccudukanus, ocHoBHbIe TexHHUecKUe xapakrtepuctuku u | OIIK-1.B.1
MOKa3aTeJIM YCUIUTEIbHBIX YCTPOMCTB. OIIK-7.3.1
OIIK-7.B.2
2 PacueT napamMeTpoB yCHUIIUTEIBHOTO YCTPOUCTBA OIIK-1.B.1




OIIK-5.V.1

OIIK-5.B.1
3 AHanu3 U pacyeT JUHEHHBIX YCHINTEIbHBIX KaCKaJl0B B OIIK-5.V.1
4acTOTHOU 00JIacTH. OIIK-5.Y.2
OIIK-5.B.1
OIIK-7.3.2
4 PaGora ycunurensHoro kackaga. AUX u @UX kackana. OIIK-5.Y.2
[Ipocreiimue cxembl koppeknun AYX OIIK-7.3.1
OIIK-7.3.2
5 N3amepenue a pacuer napamerpoB AUX u ®UX OIIK-5.V.1
YCUJIUTENBHOIO Kackajaa OIIK-5.Y.2
OIIK-7.3.2
6 Ycunutenu ¢ 00paTHOM CBA3b10. Buabl 0OpaTHBIX CBSI3EH. OIIK-1.B.1
OIIK-5.B.2
OIIK-7.B.2
7 Juddepennnanbibie yCUITUTENN. OIIK-1.B.1
OIIK-7.B.2
8 Onepanuonnsie ycunurenu. UHBepTUpyOmui u OIIK-1.B.1
HEUHBEPTUPYIOIIUN ONEPAL[UOHbIN YCUIUTEb. OIIK-7.3.1
OIIK-7.B.2
9 YcuInTenbHbIE YCTPOUCTBA HA OCHOBE OIIEPALIMOHHOTO OIIK-1.B.1
YCHJIATEIISI OIIK-5.B.1
10 OCHOBHBIE CXE€MbI BKJIIFOUEHHS ONEPALUOHHOTO YCUIIUTENS OIIK-1.B.1
PacueT 0OCHOBHBIX mapamMeTpoOB yCUIIUTENSA OIIK-5.B.1
OIIK-5.B.2
OIIK-7.3.2
11 BHYTpeHHsA CXEMOTEXHUKA ONEPALMOHHBIX YCUITUTEIIECH OIIK-1.B.1
12 Cxema 3aMellleHus ONePallMOHHOTO YCUITUTENs OIIK-1.B.1
OIIK-7.3.1
13 Koppekuust yacTOTHON XapaKTepUCTUKU OIIK-5.Y.2
OIIK-5.B.2
14 @uIbTPHI HA ONEPALMOHHBIX YCHIIMTEIAX OIIK-5.B.1
OIIK-7.3.1
OIIK-7.3.2
OIIK-7.B.2
15 Meroasl U3MEPEHHs U pacyeTa NapaMeTpOB yCHINTEIbHBIX OIIK-5.V.1
YCTPOMCTB OIIK-5.B.2
16 Yceunurenu B COBpEMEHHBIX PaIUOIEKTPOHHBIX CUCTEMAX OIIK-5.V.2
OIIK-5.B.2
OIIK-7.3.2
OIIK-7.B.2
Bompocsr (3amaun) aiist 3aueta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3adyera
Kon
Ne i/t [Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3adera HHKATOPA

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypcOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KypCOBOW pabOTHhI
MpEICTaBICHBI B Ta0nwmie 17.
Ta6mmma 17 — [lepedenp TeM I KypCOBOTO TPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOH PaOOTHI

Ne i/t

‘ [TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOESKTUPOBAHUS/BBIIOJIHEHHS ‘




KypCcOBOW pabOThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpocel 1 npoBeneHUs IMPOMEXYTOYHOM aTTecTallMd B BHJE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpumMepHbIi IEpeYeHb BOPOCOB JIsI TECTOB

Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB Koz
MHIUKAaTOpa
1 Ycunurens 3NMEKTPHYSCKUX KOJICOaHMIA CO3aeT Ha BBIXO/IE MOIITHOCTh OIIK-1.B.1
OOJIBIITYIO0, YeM Ha BXOJIE, 3a CUeT MPUMEHEHHUs: (YKa3aTh MPaBUIbLHBIN OIIK-7.3.1
OTBET) OIIK-7.B.2
2 K uemy mpuBOIUT NpuMeHEHUE B YCUIIUTENE OTpHuLateabHoi oopataoit | OIIK-5.VY.2
CBSI3U OIIK-7.3.1
OIIK-7.3.2
3 WneanbHblil ONEpaliMOHHBIN YCUIIUTEND XapaKTepU3yeTCs OIIK-1.B.1
OIIK-7.3.1
OIIK-7.B.2

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PAOOT

He mpeaycmorpeno

9.4. Meronuueckue  MaTepHaibl,  ONpENENAIONIMe  MPOLUEAYpbl  OLEHHUBAHUS
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJAEpKaTcsi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPSANOK MU MPOLEAYPY
IIPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOMN aTTecTallMi 00y4aroluxcs
I'VAIL

10. Meroaudeckue yKa3aHus Ui 00YIAFOIIAXCS TI0 OCBOSHHUIO JUCIIUILTAHBI

10.1. MeTtoauueckie yKa3zaHus [ OOYYarOMIMXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE HW3JIOKEHWEe ydeOHoro marepuana. Ha3HadyeHWe COBPEMEHHOH JICKIIUU B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJEM JUCIMIUIMHBI, METOJO0B HAYYHOTO IIO3HAHWS, HOBEHIINX
JTOCTHIKEHUI Hay4YHOW MBICTU. B yueOHOM mporiecce JEKIUsS BBIMOIHSIET METOJOIOTHYECKYIO,
OpPTaHHM3AIMOHHYI0 U WHPOPMAITMOHHYIO (yHKIMHU. JIeKIHsS pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpOOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIHTLTTHAMH.

[IragupyeMsle pe3YJIbTAThI IIPH OCBOCHHHU 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTepHaa;

— TIONyYeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX OINPEENSIETCS EIEBOM YCTAHOBKOW K Ka)K/10M KOHKPETHOU TEME;

— TIOJyYEHHE OIBITa TBOPUYECKOUN pabOThI COBMECTHO C TPEI0IaBaTelIeM,

— pasBuUTHE TPO(YECCHOHATHLHO-IEIOBBIX  KAadecTB, JIIOOBH K TpeAMETYy W
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;




— T[OJIyueHHE 3HAaHUW O COBPEMEHHOM YpOBHE pa3BUTHUS HAyKH U TEXHUKH U O
IPOTHO3€E UX Pa3BUTHsI Ha OJFDKaiIINeE TOJIbI;

— HayuduThCsl METOIUYECKH oOpadaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
NOJOXKEHHs, TPHUXOJUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSTH HMX B  Pa3IUYHBIX
bopmyarpoBKax);

— TOJIy4eHHE TOYHOT'O NIOHUMAaHHUS BCEX HEOOXOUMBIX TEPMUHOB U TIOHSATHA.

JIeKIMOHHBI MaTepHal MOXET CONPOBOXKIATHCS JIEMOHCTpAlel CIaloB |
UCTIOJIB30BAaHUEM DA3aTOYHOTO MaTepuaja MpH TNPOBEIECHHH KOPOTKHUX JHCKYCCHH 00
0COOCHHOCTSIX IPUMEHEHHS OTACIBHBIX TEMATHK 110 JUCLIUILIHHE.

CrpyKTypa npeiocTaBieHus JEKIHOHHOTO MaTepuana:

- U3JI0)KEHHE OCHOBHBIX TEOPETHYECKHUX BOIIPOCOB B paMKaxX pacCMaTpHBAEMON TEMBI;

- COTIPOBOXKJICHUE MYJIbTUMEAMIHBIM MaTEPHATIOM;

- OTCBUIKM K TNPHUMEHEHHIO MAaTepUalioB pacCMaTpUBacMOil TeMbI B J1a0OPAaTOPHBIX
paborax;

- BBIBOJIBI M 00001IEHNE N3I0)KEHHOTO MaTepHaa;

- OTBETHI HAa BOSHUKAIOIIUE Y CTYICHTOB BOIIPOCHI IO TEME JICKIIHH.

10.2. Meroauueckue ykazaHHs UIsI OOYYarOIIUXCS IO MPOXOXKICHHUIO TPAKTHUYECKUX
3aHATHH. [IpakTHyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX ()OPM OpraHU3alMM y4eOHOIro
Ipolecca, 3aKJI0YaroIasicsl B BHIIOJHEHUN 00y4YaroMMUCS 10JI PyKOBOJCTBOM MPEIO1aBaATENs
KOMILJIEKCa Y4eOHbIX 3aJaHMi C LENbI0 YCBOEHHUS HAyYHO-TEOPETUYECKMX OCHOB Y4yeOHOMH
JUCLIUILIMHBL, TPUOOPETEHUS] YMEHNUN U HABBIKOB, OIbITa TBOPUECKOH JEATEIbHOCTH.

Lenbro IpakTUYECKOTo 3aHATUSA JUIsl 00yUaroIIerocs sBJIsSETCsl NPUBUTHE OOyYaIOLIUMCS
YMEHUU 1 HAaBBIKOB IPAKTUYECKON JIEATEIBHOCTH 110 U3y4aeMON JUCHUILIMHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUarOIIUMCS PAKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriyOleHue, pacIlUpeHue M JeTalu3alisl 3HAaHUW IpH pelleHUH
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMH M3Y4YeHHs KOHKPETHOW yueOHOil
JVCLUATIINHBI;

— BBIpa0OOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI TOJYYEHHBIX 3HAHUW s
BBIIIOJIHEHUS 3aJaHUN;

— obecrnedyeHne palMOHAIBHOIO COYETaHMs KOJIIEKTMBHOM M MHIUBHIyaJbHOH (GopMm
o0ydeHusl.

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[lpakTudyeckne 3aHATHA TPOBOAATCA B (opMe pemeHus 3agad 10 MPHUHIUIAM
(YHKIIMOHMPOBAHUS y3JI0B M OJOKOB CHUCTEM, HCHOJIb3YIOUMX aHAJIOTOBBIM CHTHAN, C
BO3MOXKHOCTBIO MOJETUPOBaHUSI HX paborel Ha OBM. [lnga ycmemHoro mpoXoKIeHUS
NPaKTUYECKUX 3aHATUH HEOOXOAMMO Ipe/IBapUTEIIbHOE OCBOCHHME TEOPETHYECKOro MaTepuasia
COOTBETCTBYIOIIETO pa3zeiia TUCIIHITIHHEIL.

10.3. Meroauueckue yka3aHus A OOy4aroIMXCs IO BBIIOJHEHUIO J1a0OpaTOPHBIX

pabor

B xozme BbIMONHEHMS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEeH YIIyOuTh u
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHON XapaKTEPUCTHKONW 0OO0YyYaroIerocs.
Brinonnenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTHYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPUATHH.

BrimonHenne nmabopaTOpHBIX pabOT OO0ydYarOIMIMMCS SIBJISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpelnensieMoil ydeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM pelIeHre CIEAYIOMNX OCHOBHBIX 3a/1a4 00y4aroerocs:



— TMpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS MPOIECCOB, SBICHUH U  OOBEKTOB,
HN3Yy4YaCMbIX B paMKax I[aHHOI\/JI JUCHUIIIINHBI,

— 3aKpCIUICHHUEC, Pa3BUTUC K JACTaIu3alusd TCOPCTUYCCKUX 3HaHHﬁ, IMOJIYy4YCHHBIX Ha
JCKITHSIX;

— MOJIyueHHe HOBOW MH(OPMAIHH 110 U3y4aeMO JHUCITUTLINHE,

— T[pHOOpETCHHWE  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ J1abopaTOpHBIM
o0opyaoBaHUEM U TIpUOOpamMHu.

3ajianne U TpeOoBaHu K IPOBEACHUIO J1a00paTOPHBIX paboT
3amanue IS BBIMOJHEHHS JIA0OPaTOpHON pabOTHI BBIIACTCS HEMOCPEACTBECHHO IEPEN
MIPOBEJICHUEM JTA00PATOPHON PaOOTHI.

CrpykTypa u hopma oTueTa 0 1adopaTopHOM padboTe

Crpykrypa ortdera o JjabopaTopHOd pabore W mpaBwia ero odopmicHus. [lo
pe3yibTataM BBITIOJHEHUST JaObOpaTOpHON pPabOTHI CTyneHTaMu odopmisieTcs oT4er, (popma
KOTOporo ytBepkaaercs kadenpoii. [Ipumep odopmiieHust oryera o JiabopaTtopHou pabote
BBICTABIIICTCS Ha KadeApaabHOM CTEHJAC WM B JIOKAIBHON cetn Kadenpsl. B oOmem cioydae
oT4eT 0 JabopaTOpHOil paboTe JOIDKEH COEPIKATh CICIYIOIIUE pa3ieibl:
— 11eJ1b 1a00paToOpHOl paboTHI;
— HMCIIOJIb3YEMBIC CPEJICTBA,
— OCHOBHBIC TEPMHHBI ¥ OIIPE/ICIICHHUS,
— ONMCaHue 3a/1aHus (MOCTAaHOBKA 33]1a4, MOJICKAIIMX BHITOJHEHHIO B TIPOIIECCE
nabopaTopHOM pabOThI, OCYIIECTBIIAEMAas CTYJIEHTOM);
— ONMCAaHUE OCHOBHOM YacTH (KpaTKasi XapaKTepPUCTHUKA 00bEKTa UCCIICIOBAHNUS; METOIMKA
WIH TporpaMMma J1labopaToOpHOW pabOThI; Pe3ysIbTaThl PACYETOB, MPEICTABICHHBIE B (opMme
Tabnui, rpaduKoOB, AUArPaMM U T.1.);
— BBIBOABI (aHATW3 W UWHTEPIPETANUsS PE3yJbTAaTOB, IOJYYCHHBIX TIPH BBHITIOJHCHUH
nabopaTopHOi paboThI B BUI€ KPATKUX, HO MPUHITUIHAIEHO HEOOXOIUMBIX JOKa3aTeNbCTB,
000CHOBAaHUH, Pa3bsICHEHNH, COIVIACOBAaHHBIX C LEISIMU U TEMOU J1a00paToOpHOIl paboThI).

[Tpuem 3amuThl 0TYETOB O JTA0OPATOPHBIX padoTax. 3alUTa OTYETOB O TAOOPATOPHBIX
paboTtax sBisIeTcss OMHOW W3 (POPM TEKYyIIEro KOHTPOJS YCIEBAaGMOCTH CTyJEHTOB. [Ipuem
3alIMTBl OTYETOB O JA0OPATOPHBIX paboTax OCYIIECTBISETCS TMpernoaaBareieM, BeayIIUM
nabopaTopHEIA TpakTUKYM. [Iporeaypa mpreMa OT4eTOB O JTAOOPATOPHBIX PadOTax BKIIFOYAET
MIPOBEPKHU:
— COOTBETCTBHS O(DOPMIICHUS TIPEIBIBISICMBIM TPSOOBAHUSIM;
— B3HAHMHA CTYJCHTOM OCHOBHBIX TMOHSTHHA, ONpPENENCHUN M TEOPETUYECKUX TOIOKEHHH,
MIPUMEHSIEMBIX TTPH BBITOJHEHUH JIA0OPATOPHBIX padoT;
— 3HaHUH CTYJCHTOM METOJUKHU BHIMOJIHEHHS Ta00PaTOPHOHN paboTHI;
— YMEHUU CTYJICHTOM OOBSCHUTH IMOTYICHHBIC PE3YIIbTATHI;
— CTETIeHU CaMOCTOSTEIbHOCTH BBITIOTHEHUS JIa0OpaTOPHOU PabOTHI.

[Ipriem 3amuTBI OTYETOB O JIAOOPATOPHBIX padOTaX PEKOMEHIYETCS OCYIIECTBIIATH B
paMKax COOTBETCTBYIOIICH TabopaTopHON pabOTHI.

3amuTta  7a00OpAaTOPHBIX  pabOT  MpeArojaraeT  IMPOBEJICHHUE  CaMOOICHKH H
BHYTPUTPYIIIOBON OIIEHKH, KPUTUYECKOTO aHAIN3a UCTIOIb3YEMBIX /TSl OLIEHKH METOAOB. Takxke
CTYJICHTBI OIICHUBAIOT pPa3pabOTaHHYIO MPOTrpaMMy JUCIHHMIUIMHBI W (OPMHUPYIOT CBOH
MIPEJIOKEHHIO TI0 €€ COBEPIICHCTBOBAHUIO.

TpeboBanus k ohopMIEHUIO OTYETA O TAOOpaTOpHOU paboTe

[To xax10¥ BBIMOTHEHHOM paboTe CTyAeHT opopMiIsieT OTUET HA CTAaHAAPTHBIX JIUCTAX
dopmara A4 c 06g3aTeabHBIM IPUMEHEHUEM MTEPCOHATIBHOTO KoMITbioTepa. CoaepxkaHue oT4yera
MIPUBEICHO B KOHIIE KaXKI0M J1a00paTOpHOM pabOTHI.




TekcT moKyMeHTa cleayeT pacmojiaraTb C OJHOM CTOPOHBI JucTa. JIMCT cuuTaercs
3aMOJIHEHHBIM, €CJIM PACIOJIOKEHHBIH Ha HEM TEKCT, PUCYHOK WM cXeMa 3aHumaer 2/3
pabouero mossi TOKyMeHTa. BiojkeHus B JOKYMEHT MYCTHIX JIUCTOB He Aomyckaercs. JIucTsl
rOTOBOM paboOTHl CIIMBAIOTCS IO BCEW JIMHE IO JICBOMY Kpaio JOKyMmMeHTa. B ciyuae
UCIIONIb30BAaHUSl B JOKYMEHTE JIMCTOB C albOOMHBIM pAaclOJOXKEHUEM TEKCTa JIUCTHI
MOJAIIUBAIOTCA B JOKYMEHT CTOPOHOH, C KOTOpPOM pacmojiokeH 3aroyioBok. CKperieHue
JIOKYMEHTa C OJJHOTO yIJIa KaHLEJISPCKOM CKPENKOM WM CKPENKON CKOpPOCIIMBATENsA, a TaKkKe
npejcTaBiIeHrne paboThl B BU/IE BIOKEHUS JINCTOB B TOJMATUIICHOBBIN (Daiil HE JOMYyCKaeTCs.

HeoOxonumMo momyepkHyTh 3HQUMMOCTh JAHHOIO 3Tarla, Tak KaK B OTYETE OTpakaeTcs
MOJTHOTAa M Ka4eCTBO NPOBEICHHOIO MCCIEJOBAaHUS, a TAaKXKe YMEHHE CTyAeHTa 0000marh u
JIeJIaTh BBIBOJIBI, YETKO U IPaMOTHO OTYUTHIBATHCS O MpoJieaHHON padoTe. Bee nmepeuncieHHbie
aNIieMeHThl  o0ecrnieunBaloT (opMupoBaHue y Oyaymiero cCHenuagucra HeoOXOIUMBIX
KOMIIETECHIINH.

B wmensx »SkoHOMMM y4eOHOTO BpPEMEHM OTYET PEKOMEHAYETCS  BBIIOJIHATH
OJIHOBPEMEHHO C IIPOBEICHUEM UCCIIEOBAaHUM.

O00011eHrs U BBIBOJBI MO KaXIOMY IYHKTY 3afaHus (Iporpammbl paOOThl) cleayeT
3aMKChIBaTh Cpa3y ke MOocie MOTYYEeHHOTo rpaduka, XapakKTepUCTHKH, OCIUILIOTPAMMBI HIIH
TaOJHIIBL.

[Ipu HanucaHuu BBIBOJOB CIEAYET BO3AECPKUBATHCS OT OOBSICHEHHI, HAOII0JaeMbIX WU
IPOUCXOIAIINX TporeccoB. B BeiBoge HeoOxoammo akueHTHpoBath BHHMaHue TOJIBKO Ha
pe3yabTaTe SKCIEPUMEHTAIBLHOTO UCCIIEI0BAHMUS.

KomnextuBabple (Opurasnbpie) OTYETHI HE JOIMycKaroTcs. Kaxkaplii cTyneHT odopmiiser
CBOM OTYUET M OTUUTHIBAETCA 32 HETO UHAUBUYAJIBHO.

3amuTa JlabopaTopHOU pabOTHI OpraHu3yercs B (opMe MHIUBUIYAITBHON Oeceabl 1
COJICPKUT B cele:

— mpoBepKy otyeTa Ha cooTBeTcTBUE TpeboBanusm ['OCT u ECK/;

— OTBETHI Ha BOIPOCHI 10 MOPSJIKY BBIIOIHEHUS J1aOOPaTOPHON pabOTHI;

— OTBETHI Ha BOMPOCHI 10 IPUHIIUITY padOThI JEKTPUUECKUX MPUHIUIHAIBHBIX CXEM,
IIPEIUIOKEHHBIX CTYACHTY JUIS MCCIEA0BAaHNUS;

— OTBEThl Ha KOHTPOJIbHBIE BOINPOCHI, NMPUBEJCHHbIE B KOHIE Kaxa0il nabopaTOpHOM

paboTEhL.

ITepeueHp BONpPOCOB, IPEIAraéMbIX /ISl OTBETA CTYJEHTY, ONPEAEIAETC NHANBUYAIBHO U
3aBUCHT OT YCIIEBAEMOCTHU CTYJIEHTAa B paMKaxX U3y4aeMOM TEMBI.

B ciydae ecnu B mporiecce MHAWBUIYAIbHOM Oece/ibl CTyIeHTOM OyaeT
IPOJIEMOHCTPUPOBAHO MOJHOE HETOHUMAHUE 1eJIel, METOJUK U CYTH MCCIEA0BAHUS EMY MOXKET
OBITH NPEJI0KEHO NMPOBEACHNE SKCIIEPUMEHTA 110 TeMe J1abopaTOPHOIM paboThl, HO C JPYTUMHU
HAYaJIbHBIMU yCIIOBUSIMHU.

ITocne 3amuThl 1a00paTOPHOIM pabOTHI OTUET Y CTYACHTA 3a0UpaeTcsi, U XPaHUTHCS Ha
kadenpe 10 MpoBeIeHUs IK3aMEHa.

10.4. MeTtoauueckue yKa3zaHUS Ui OOYyYalolUUXcs IO MPOXOXKICHHIO KypCOBOTO
MIPOEKTUPOBAHMUS/BBITIOIIHEHUS KYPCOBOM pabOThI

KypcoBoii mpoekt/ paboTa mpoBOAUTCS € LENbi0 (OPMUPOBAHUS Yy 00YHAIOLIUXCS OTIBITA
KOMIUIEKCHOTO PEIICHUsI KOHKPETHBIX 337124 PO(PECCHOHATBHOM e TeTbHOCTH.

CTpyKTypa MOSCHUTENILHOU 3aHCKU KYPCOBOTO MPOEKTa/ pabOTHI
B cocraB nosicHUTENTbHOM 3aMMCKX BXOJISIT:

1 TuTynbHBIN IUCT

2 Copeprxanue (C yKkazaHHEM CTPAHUII)

3 Benenue

4 OcHOBHO pa3zaen

5 3akitoueHue

6 CHCOK MCMOIBb30BAHHOW JIUTEPATYPHI U IPYTUX HCTOUHUKOB




7 Tlpunoxxenwne (IIpunoxxenus)

TpeboBanus k 0OPMIICHHIO MOSICHUTEIBLHON 3aIMCKU KYPCOBOT'O MMPOEKTa/ pabOTHhI

Bo BBexeHum ompenenseTcss aKTyaJdbHOCTh MpPOOJeMbl, NpeameT (00BEeKT), eab Hu
3a/1a4M UCCIIEI0BAHUS.

OcHoBHOI pa3aes:

[TpuBoauTCs 0030p MUTEPATypPhl M APYTUX MCTOYHHUKOB, PE3YyJbTAT MOMCKA AHAIOTOB C
00s3aTeNbHBIMU CChUIKAMHU HA HaWJCHHbIE MCTOYHUKU. V3ydeHHe HCTOYHHMKOB IO TeMe, Kak
IOpaBWiIO, TMpeAmiecTByeT cOopy M aHanmuzy wmarepuana. OHO JODKHO OBITh TOCTATOYHO
mMpoKkuM. Henb3si orpaHU4MBaTHCS CBEACHUSAMHU, MOYEPIHYTHIMU U3 YYEOHUKOB, 0053aTEIbHO
UCTIONB3YIOTCS MOHOrpaduu W CTaTthu, ONMyOJMKOBAaHHBIE B HAay4HBIX >KypHamax. [lowmck
JUTEPATyphl OCYIIECTBISIETCS CTYJEHTOM CAMOCTOSITENIbHO C IOMOIIBI0 KaTajloroB Hay4yHOU
O6ubmmorexn, OnbIMorpaduUecKux ykasareiaei U ClpaBOYHUKOB, ceTu VHTepHeT. B pesynbrare
U3YYEHUS JIUTEPaTyphl JAOHKHO (POPMUPOBATHCS MPEACTABICHUE O COBPEMEHHOM COCTOSHUU
BOIIPOCA, YCTAaHABJIMBAIOTCS UMEIOLUECS IPOTUBOPEUNS U HepellleHHbIe 3a1aun. O030p AOKEH
COJIepKaTh JIOTMYHOE PACCMOTPEHHME PA3TMUYHBIX ACIEKTOB TEMbI MCCIEIOBAHUS, BBIICISIOTCS
OCHOBHBIE TEOPETUYECKHE M IPAKTUUECKHE IOJIOKEHUs. MaTepuan He JOJKEH IPEACTaBIATh
OecropsiIoUHOe U3JI0KEHHUE TOYEK 3PEHUsl Pa3IUYHBIX aBTOPOB. B OCHOBHOM HCHONB3YIOTCS
UCTOYHUKHU nocaeaHux 7-10 ner. B pe3toMe BbIIEISAIOTCS AUCKYCCHOHHBIE BOIIPOCHI.

AHanmu3 npeaMeTHON 00acTh

[Tpr HEOOXOAMMOCTH pa3lieN WILUTIOCTPUPYETCS HEOOXOIMMBIM KOJUYECTBOM PHCYHKOB,
dororpaduii, Tabmui, cxem, guarpamMm u TpadukoB U T.A. OHM JOMKHBI HE TOJBKO
WIUIIOCTPUPOBATh ~ OCHOBHBIC  TIOJIOKEHUS  pabOThl, HO W  CIYXHTb  HarJsAHBIMU
JI0Ka3aTeNbCTBAMU U 00OCHOBAHUSAMU IS MTOCIEAYIONIUX 3aKIF0UEHUN U BBIBOJIOB.

OObexTHast MOZIEIb TPEIMETHON 001aCTH

OnuceiBalOTCS  KJIACChl, COOTBETCTBYIOLME  IMOHATHAM  IPEIMETHOH  00JIacTH.
PackppiBatoTcst UX CBSI3U MEX1y COOOM M aNrOpUTMbI X B3aUMOJEMCTBUS B MPOLIECCE PEIICHUs
npukiaaaHo 3amaun. OObeKTHas MoJenb H300pakaeTcss rpaguueckd B BHIE JAHArpaMMbl
KJIACCOB.

[TpoexTHpoBaHKE MPOTrPaMMHOI0O MPOIYKTa

[ToapoO6HO TOKYMEHTHPYIOTCS KJIACChl TpeAMETHOM o0macTu. Onpeaensercss coCTaB ux
atpubyToB u omnepauuil. I[Ipy HeoOXoaMMOCTH J00aBISAIOTCS JIONOJHUTENbHBIE KIIACCHI.
PesynpTaTsl npoekTupoBanue rpadpuiyecky n300pakaeTcs B BUAE JUarpamm, OJI0K-CXeM.

Peanu3zanus nporpaMMHOTo IpoIyKTa

[TosicHsroTCSt 0COOEHHOCTH pealin3allii OCHOBHBIX ONEpaluil KI1acCoB U UCIHOJb3YyEMBIX
anropuT™MoB. OnHchIBaeTCs IMOJIb30BATENbCKUI MHTEpdeiic U Mocieq0BaTeIbHOCT paboThl ¢
HuM. Onucanue ceanca pabOThl C MPOrPaMMHBIM IPOAYKTOM LEI€CO00Pa3HO MILTIOCTPUPOBATH
KOIUSIMU COOTBETCTBYIOIIUX OKOH MOJIb30BATENS.

3aki0o4eHue B KypcoBOil paboTe BKIIIOYAaeT OOCYXIAEHHE IOJYyUYEHHBIX pe3yJIbTaToB,
IPUBOJAATCS BBIBOJBI MO paboTe. BBIBOIBI TOHKHBI MTOJIHOCTHIO COOTBETCTBOBATH LEJIM PAOOTHI U
XapakTepu30BaTh €€ pe3yJbraTbl. OHU ABJISIOTCS KOHIIEHTPAlMEeW OCHOBHBIX TOJIOKEHHUMN
paboThI ¥ IOITOMY HE MOTYT pa3BUBATh UJIEH, HE BHITEKAIOIIUE ITOJIHOCTHIO U3 €€ MaTepUaIOB.

B cnucoxk ucnosb30BaHHON JMTEpATYpbl W APYIMX HCTOYHUKOB BKJIIOYAIOTCS
00s13aTeJIbHO BCE UCIIONb3yeMble paboThl, pecypchl IHTEpHET U Jip. 10 aBTOPCKOMY ai(paBUTY.
Cnucok HMCNONb3yeMbIX HUCTOYHUKOB O(OPMIISIETCS B COOTBETCTBUM ¢ OuOnHMorpaduyeckumMu
TpeOOBaHUSIMHU.

10.5. Meroauueckue ykazaHus JUIsl OOYYaIOIIMXCS 1O MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYAIOLIUICS BBIMOJIHAET paboTy MO
3aJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4YacTH.



Jlnst oOydvaronuxcst Mo 3a04HOM ¢dopMe OOy4eHHS, CaMOCTOSATENbHas paboTa MOXKET
BKJIIOYATh B CE0s1 KOHTPOJIBHYIO paboTy.

B mporecce BBIMOIHEHHSI CAMOCTOSTENILHOW pabOThI, Y 00ydYaromerocst GopMHpPYyeTcs
nenecooOpasHoe MIaHupOBaHuE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHHS
Y HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM TPUOOPETACMbIX 3HAHUN, OOCCIICYMBACT BBICOKHMA
YPOBEHb YCIIEBAEMOCTH B TMEPHOJ OOYYCHHS, IOMOTAaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYaroIInXCsl, SIBISIFOTCS:

—  y4e0HO-METOJINYECKUN MaTepHall 10 TUCIUILIHHE;

—  METOJMYECKHE YKa3aHHsI 10 BHIMOJHECHHIO KOHTPOJIBHBIX PabOT (U1 00yJaroIuxcs
10 3a049HOU (popme oOydeHHS).

10.6. MeTtoquueckue yKa3aHus JUIsI OOYYArONIMXCS TIO0 MPOXOXKICHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOTO B TEYEHHE CEMECTpa C IIeNIbI0 OIICHUBAHMS XO0Jla OCBOCHUS
JIACLIUTIIUHBI.

Texkynuii KOHTPOJIb OCYIIECTBIIAETCS MYTEM HUCBMEHHOI'O OIPOCa CTYJEHTOB IOCIHE
OKOHYAHMS M3JIOKEHUSI OYEPEOHOTO paszesia JUCHUIUIMHBL. Pe3ynbTarbl TEKYyIIEro KOHTPOJIS
YCIIEBAEMOCTU YUYMTBIBAIOTCS HA MPOMEKYTOUYHOM aTTECTAlMU KaK JOMOJHUTENbHBIA KPUTEPUI
(GhopMHUPOBAHMS UTOTOBOM aTTECTAIIMOHHON OIICHKHU.

10.7. Meroauueckue yKa3zaHUs Ui OOYYarOIIUXCS 1O MPOXOXKACHUIO MPOMEKYTOYHOH
aTTECTALIUH.

[IpomexyTouHas  artecranus  OOydYalOIIMXCS — NpeAyCMaTpUBaeT  OLICHUBAHHE
POMEXYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHUs no aucuuiuiiHe. OHa BKIIIOYAeT B
ceos:

— D9K3aMeH — ¢opMa OIEHKM 3HAaHMM, TOJYYCHHBIX OOYydYaloImMMCs B TIpoIecce
M3Y4YEeHUs BCEM NMCUUIUIMHBI WM €€ 4acTH, HaBBIKOB CaMOCTOSITEIbHOM paboThl, CIOCOOHOCTH
IPUMEHATh MX U1 PEIICHHs NPAKTUYECKUX 3ahad. ODK3aMeH, Kak IPaBUJIO, MPOBOIAUTCS B
Nepuoj, SK3aMEHAIlMOHHOW CECCHMM U 3aBEepLIAeTCs] aTTECTAllMOHHOM OLIEHKOW «OTIMYHOY,
«XOPOILOY», «YAOBIETBOPUTEIBHO», «HEYOBIETBOPUTEIBHOY.

— 3aueT — 3To (opMa OLEHKU 3HAHUM, MMOJyYEHHBIX OOyYaIOUIMMCS B XOJIe U3yUCHHS
y4eOHOM TMCUUIUIMHBI B LIEJIOM WUJIM IPOMEXYTOUHas (110 OKOHYaHUU CEMECTpa) OLIeHKAa 3HaHUMN
00yyaromuMcsl 0 OTJAENbHBIM pa3jiesiaM JAUCHUILUIUHBI ¢ aTTECTAllMOHHON OLIEHKOW «3a4TeHO»
WIH «HE 3a4TEHOY.

— muddepeHIMpoBaHHBI  3a4eT — 23TO (opMa OIEHKH 3HAHWUM, TMOTYyYEeHHBIX
00yyYaromuMcs pU U3YYEHUHU TUCIMILIMHBI, TIPU BBIOJHEHUH KYpPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIIE0BATENbCKUX PA0OT U MPOXOKICHUH NMPAKTUK C aTTECTAlMOHHON OLIEHKOMN
«OTJIMYHO», «XOPOILIO0», «yI0BIETBOPUTEIBHOY, «HEYAOBIETBOPUTEILHOM.

Cucrema OIIEHOK IpH MPOBEIECHUU IMPOMEKYTOUHOW AaTTeCTAllMU OCYIIECTBISETCS B
COOTBEeTCTBUM C TpeboBanusMu [lonokenuit «O TekymieM KOHTpOJE YCIEBAaeMOCTH U
MpPOMEXYTOUHOHN artectanuu cryaeHtoB ['YAII, oOyuaromuxcs Mo mporpammam BBICHIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTUHIOBON CHCTEME OIIEHKM KadecTBa Y4eOHOW paboThI
cTyneHToB B ['YAID.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




