MUHUCTEPCTBO HAYKU Y BBICIIETO OFPA3OBAHMA POCCHUICKOM ®EJIEPALIMHA
(enepanbHOE rocy1apCTBCHHOE aBTOHOMHOE 06pa3oBaTebHOE yUPEXKACHHE
BhICIIEr0 00pa3oBaHUsA
«CAHKT-TIETEPBYPI'CKU# FOCY]IAPCTBEHH]:II‘/’I YHUBEPCUTET
APPOKOCMHUYECKOI'O [TPUBOPOCTPOEHM1»

Kagenpa Ne32

«YTBEPXJIAIO»
PyxoBouTENb HAIPABICHUA

npod.. A.T.H..II s
b, Y4. CTENEHb, 3BAHNE)

A.JL. PoHXWH

(nmoanuce)

«27» mas 20191

PABOYAS [TPOTPAMMA JMCLIMIUIMHbBI

«HaxonuTenyn SHEPTUN»
)

(Ha3panne AMCUMNIMHBL

Kon HanpasneHus 13.05.02

HaumenoBanue CroelHalbHblE JIEKTPOMEXaHHIECKHE CHCTEMBI

HanpasneHus/

CHenuanbHOCTA

HaumeHnoBanue DNEKTPOMEXAaHHUECKHE CHCTEMBI CIIEHabHBIX
HaNpaBJIEHHOCTH yCTPOMCTB H H3AENHH
®opma 00yueHus o4Has

Cankr-TlerepOypr 2019 1.

Jluct cornacoBanus pabodel mporpaMMsl JHCIHILUIMHBI

IIporpamMmy cocTaBu(a) € / Ny

Cr.npen. \/ 22.05.2019
JIOJUKHOCTb, y4. CTENEHb, 3BaHHE NOJANKCh, AaTa

Tporpamma of00peHa Ha 3acelaHuK kadenpnl Ne 32

«22 » mas 2019 r, mpotoxon Ne 8

3asenyromuii kadeapoi Ne 32

npod..a.1.H.,npod. 22.05.2019
JIOJDKHOCTD, y4. CTENEHD, 3BaHHe noAnvchL, Aara

Orsercraennsi 3a OI1 13.05.02(01)

Jon..K.T.H.,J01. 22.05.2019

JOJUKHOCTD, Y. CTEMNEHb, 38aHne no, Cb, AaTa

M.A. Typy6anos

MHMUMans!, Gamunns

A.JL. Ponxun

HHALMANLL, GamMunns

C.B. Conenplit

MHUUKANL], Gamums

3aMecTUTENb JUPEKTOpA HHCTUTYTA (IeKaHa daxynsrera) Ne 3 mo METOAMYECKOI paboTe

JOI.,K.T.H.,JA0LL. 22.05.2019

JI0JDKHOCTb. Y4. CTefieHb, 3BaHue

M.B. Bypakos

MHALMANBL, Gamuins



AHHOTALIUA

Huctumimaa «Hakomurtenw >HEPrumM» BXOIUT B BApUATUBHYID YacTh 0Opa30BATEIbHOM
porpaMMbl  TMOJTOTOBKM — oOydaromuxcss 1o crnenuanbHocTH  «13.05.02  «CnernuanbHble
ANEKTPOMEXAHUUYECKHE  CHUCTEMBD»  HAMNPABJICHHOCTh  «DJIEKTPOMEXAHUYECKUE  CHUCTEMbI
CIIENUATILHBIX YCTPOUCTB U u3Aenuiy. Jucuurmmnaa peanusyercs kadeapoit Ne32.

JuctumimHa HareneHa Ha GopMHUpOBaHUE Y BBITYCKHUKA

npodeccuoHaNbHBIX KOMIIETCHIIUNA:

[IK-10 «crmocoOHOCTP M TOTOBHOCTh YYacTBOBaTh B paldOTe IO NPOSKTHUPOBAHUIO WU
KOHCTPYHPOBAHUIO KOHKYPEHTOCHOCOOHBIX 3JIEMEHTOB CIIEHUANbHBIX 3JIEKTPOMEXaHHUUECKUX
CHCTEM, a TaKKe B Pa3pabOTKE TEXHOJIOTMYECKUX ONepalfii C HCIOJIb30BAHUEM COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHI.

ConepxaHve JOUCUUIUIMHBI OXBAaThIBAET KPYI BONPOCOB, CBSI3aHHBIX C HAKOIUTEIU
AJIEKTPOMATrHUTHOM SHEPTUU.

[IpenogaBanye TUCHUIUIMHBI [IPEIyCMAaTPUBAET cleAyrouue GopMbl OpraHu3aui yueOHOro
nporecca: Jekyuu, 1abopamopuvie pabomsl, CAMOCMOAMENbHAs paboma o0byuarwe2ocs,
KOHCYIbmayuu,.

[IporpamMmoil IUCUMIUIMHBL TPEAYCMOTPEHBI CIEAYIOIIME BHUIbI KOHTPOJISA: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTalus B opMe 3a4era.

OO6mias TpyA0€MKOCTh OCBOCHHMSI TUCIMILIMHBI COCTABIJISIET 3 3a4€THBIX enuHullbl, 108 yacos.
SI3BIK 0OyUEHUS 110 TUCIUIIIIMHE «PYCCKUI.



1. TlepedyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUIIAHE

1.1. Ieau npenosaBaHusi AUCUHUILIMHBI

OCHOBHOW 1eNBI0 JUCHUIUIMHBI SABISETCS (OPMHPOBAHUE Y CTYIEHTOB MPOYHOU
TEOpeTH4ecKol ©0a3bl MO XapakTepUCTUKaM W MPUHIUINY JACUCTBUS HAKONUTeNeH
AIIEKTPOMArHUTHOM DSHEPruM, KiIacCu(pUKalWu, TNPUHIHUIAM JEHCTBHS M  OCHOBHBIM
9JIEKTPOMArHUTHBIM TIpOIleCCaM B HUX, OCHOBHBIM OO0JAacTSIM NPUMEHEHHS MOJOOHBIX
YCTPOMCTB, UTO MO3BOJUT UM YCHEIIHO PElIaTh TEOPETUUECKUE U IIPAKTHUUECKUE 3ajaul B UX
npodecCHOHANBbHOM  IEeATENbHOCTH, CBS3aHHOM C  pPa3pabOTKOW  3IeKTPOU3HUECKUX
TEXHOJIOTUH U IPOIIECCOB C IPUMEHEHNUEM CPEJICTB TEXHHUECKON (DU3HKH.

B o6nactu BocnuTaHus JIMYHOCTH LEJIbIO MOJATOTOBKM [0 JAHHON JAMCLHUILIMHE
sBIseTCs (POPMHUPOBAHNE OCHOB OOIIEKYJIBTYPHBIX U MPO(PECCHOHATBHBIX KOMITETCHIUN IS
NpUOOpPETEeHUs] KayecTB, HEOOXOAUMBIX CHEMATUCTY MO TEXHUYECKOW (PU3UKe, TaKUX Kak
L[EJIEYCTPEMIIEHHOCTD, OpraHM30BaHHOCTD, TpyAoIo0ue, OTBETCTBEHHOCTb,
IpaXAaHCTBEHHOCTh, KOMMYHHKA0EIbHOCTb, KPEaTUBHOE MBIIIJICHUE U JP.

1.2. IlepeyeHb MUIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHs MO AUCHUILINHE, COOTHECEHHBIX €
IJIAHMPYeMbIMH pe3yabTaramu ocBoenust OIl

B pesynbTare OCBOEHMS AMCUMIUIMHBI OOydYaroLuiics JOKEH 00JajaTh  CIEAYOUMMU
KOMIIETEHIUSIMHU:
[TK-10 «crnocoOHOCTh U TOTOBHOCTH y4aCTBOBAThH B
paboTe Mo NPOEKTUPOBAHUIO U KOHCTPYHPOBAHUIO
KOHKYPEHTOCIIOCOOHBIX 3JIEMEHTOB CIIELUAIbHBIX
AIIEKTPOMEXAHUYECKUX CUCTEM, A TAKXKE B
pa3paboTKe TEXHOJIOIMUECKUX ONepaLui ¢
HCIIOJIb30BAaHUEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOIOTUI»:
3HaTh - _KJaccU(UKAIMIO, HAa3HAYEHHE, OCHOBHBIE CXEMOTEXHMYECKHUE PEIIECHUs HAKONUTEIeH
JIEKTPOMArHUTHON SHEPruM M NOHUMAaTh HNPUHIMI UX JIEHCTBHUS U OCOOEHHOCTH MPUMEHEHHs U
OCOOEHHOCTHU MX KOHCTPYKIIUU
YMEThb - _MCIOJb30BaTh TOJYYEHHBIC 3HAHWA MPU PEUICHUM NPAKTUYECKMX 33Ja4 10
IPOEKTUPOBAHUIO, UCHBITAHUSAM M JKCIUTyaTallMM HAKOOUTeNed 3JeKTPOMarHUTHOM WHAYKIIHHU,
CTaBUTh U peliaTh NPOCTEHIITNE 3a/1a4l MOJESIUPOBaHUS OJIOOHBIX YCTPOUCTB
BJIa/IETh HAaBBIKAMU - _POrpPaMMUPOBAHUS U PACUYETOB B CIEHHATN3UPOBAHHBIX MaTeMaTHYECKHX
HaKeTax
UMETh OMNBIT JIEATENbHOCTH - _IO TPUMEHEHHUIO CPEJICTB KOHTPOJIbHO-U3MEPUTEIHHON
anmnaparypsl_.

2. Mecto nucuMiuiuabl B ctpykrype OIl

JucnumimHa Oa3upyeTcs Ha 3HaHUAX, paHee NPUOOPETEHHBIX CTYAEHTAaMM NpPH HU3Yy4YEHUU
CIIEYIOIINX JUCLHUIUINH:
®dusnka
— Xumus
Beicmias MaTemMaTnka
TeopeTnueckre OCHOBBI 3JIEKTPOTEXHUKHU
DIIEKTPUYECKHUE MAIIHHbI
3HaHMs, TOJy4YeHHbIE TpPU H3YyYEHHM MaTepuana JaHHOW JUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUH IPYTUX AUCLMILINH:

— HerpanuunoHHble HCTOYHUKU SHEPTUU

— OJIEKTPUYECKHE aIlapaThbl



3. O0obeMm nucnunmauabl B 3E/akaaeM. uac
Jannbie 06 o0memM o0beMe AUCHUIUIMHBL, TPYAOEMKOCTH OTACIbHBIX BHJIOB y4eOHOW paboTHI MO

JUCLUILIMHE (U paclpeaesieHUue 3TOM TPYyJ0OEMKOCTH 10 CEMECTpaM) IPEICTaBIECHbI B Tabnuie 1

Tabmuna 1 — O0beM U TPYAOEMKOCTh JUCIUTIITTHBI

Bun yuebHoi paboThI TpynoemMkocTs 10
Bcero
cemMecTpam
Ne6
1 2 3

OO0uas TpyA0eMKOCTh 3/108 3/108
aucunanHbl, 3E/(1ac)
Ayoumopnpsle 3anamus, Bcero Jac., 51 ol
B mom uucne
aexuuu (JI), (dac) 17 17
[pakTHdecKkue/ceMUHAPCKHE 3aHATHS
(I13), (uac)
naboparopusie padotsl (JIP), (uac) 34 34
KypcoBoii mpoekT (padota) (KII, KP),
(qac)
DKk3aMeH, (Jac)
Camocmoamenwvnana paboma, BCEro 57 57
Buj npoMe:kyTOYHOr0 KOHTPOJIS: 3aver 3auer
3auer, nudd. 3auer, s3x3ameH (3auer,
Judd. 3a4, Ik3.)

4. Coaepxanue TUCUMILUTHUHBI
4.1. PacnpenesieHue TPY10eMKOCTH THCIHUIIIUHBI
10 pasjaejiaM U BUAAM 3aHATHI
Pa3nensl U TeMbl IUCHUIUIMHBI U UX TPYIOEMKOCTh MPUBECHBI B TaOIUIlE 2.
Tabnuna 2. — Pa3nensl, TEeMbl IUCHUIUIMHBI U UX TPYJIOEMKOCTb

Pazgensl, TeMbI TUCITUTLIMHEI Jlekinn 113 (C3) JIP KII CPC
(gac) (gac) (dac) (qac) (qac)
Cemectp 6
DIEKTPOIHEPreTUUECKUE YCTAHOBKHU C 3,0 8,0 9,0
ANEKTPOXUMUYECKUMU HAKOTIUTEISIMH,
BBITIOJTHCHHBIMH Ha 0a3€ 3JIeKTPOXUMHUYECKHX
reHEepaTOPOB
DJIEKTPOIHEPreTHUECKHE YCTAHOBKH C 3,0 6,0 10,0
3NEKTPOXUMHUYECKUMHU HAKOIIUTEIISIMH,
BBITIOJTHEHHBIMU Ha 0a3¢ aKKyMYJISITOPHBIX
Oarapeit
Texymuit KoHTpOIH 1 4.0




OCHOBHBIC THIIBI HHIYKTUBHBIX 3,0 6,0 10,0
HAKOIIUTEJICH, HX TTapaMeTPhl U MOKA3aTeIIH

CBepXIIPOBOIHUKOBBIE U 4,0 6,0 10,0
KPHOIPOBOIHUKOBBIE HHIYKTUBHBIE

HaKOTIUTETN

OO011e CBeIeHUs 0 EMKOCTHBIX HAKOIMHUTEISIX 4.0 8,0 10,0
U XapaKTEPUCTUKA PEKMMOB UX PabOTHI

Tekymiuit KOHTPOITB 2 4.0
Hroro B cemectpe: 17 0 34 57

Hroro: 17 0 34 0 S7

4.2.

Conep:xanue pa3iesioB U TeM JEKIIUOHHbBIX 3aHATHI

ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHN MPUBEIACHO B Ta0IuIe 3.

Ta6ymma 3 - ComeprkaHue pa3eiioB U TeM JCKIIMOHHBIX 3aHATHI

Howmep paznena HasBanue u coneprkanue pasiesioB U TEM JICKIIMOHHBIX 3aHATHI

1 DJIEKTPOIHEPTETHYECCKHIE YCTAHOBKH € DIICKTPOXUMHYCCKHMHU HAKOTIUTEIISIMHY,
BBITIOJTHCHHBIMH Ha 0a3¢ JICKTPOXUMHUYESCKHUX TeHEPAaTOPOB

2 DJIEKTPOIHEPTETHYECCKHIE YCTAHOBKH € DIICKTPOXUMHYCCKHMHU HAKOTIHTEIISIMHY,
BBITIOJTHCHHBIMH Ha 0a3¢ akKKyMYJISTOPHBIX OaTapei

3 OCHOBHBIE THUTIBI HHIYKTUBHBIX HAKOITUTEIICH, NX MapaMeTPhl U MOKA3aTeIH

4 CBepXIpOBOJIHUKOBBIE H KPHOTIPOBOTHUKOBBIC WHIYKTHBHBIC HAKOTUTEIH

5 OOniue cBeleHNs O EMKOCTHBIX HAKOITUTEISIX M XapaKTePUCTUKA PEKUMOB X
paboThl

4.3. TlpakTnyeckue (CeMHHAPCKHE) 3aHSTHUS
TeMbl IpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 4.

Tabnuna 4 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

Ne
Ne .| TpymoemMkocTb
TeMbl IPAaKTHYECKHX 3aHSTHIA @OpMBI IPAKTUYECKUX 3aHATHN > | pasacia
n/m (qac) JOHUCLIUII-
JIMHBI
Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO
Bceero:
4.4. JlaGopaTopHble 3aHATHSA
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTb NPUBEICHBI B TaOIUIIE 5.
Tabmuna 5 — JlabopaTopHble 3aHATHS U UX TPYJOEMKOCTh
No T
N JIOEMKOCTb
HaumenoBaHue 1a60paTopHBIX paboT by > | Nepasnena
/1 (1ac) IUCITATIINHEI

Cemectp 8




1 Pacuer nepexoIHbIX TPOLIECCOB IIPU 3apsiic U 4
paspsjie akKyMyJISITOPHBIX OaTapei.

2 Pacdet napameTpoB 1 XapaKTEPUCTUK UHIYKTUBHBIX 3
HaKOIUTEJIEH.

3 Pacuer napameTpoB U XapaKTEPUCTUK EMKOCTHBIX 3
HaKOMIUTEJICH.

4 Pacuer npoYHOCTH MEXAHUMYECKUX HAKOIIUTENIECH 3
SHEPTHUH.

5 MareMaTnueckoe MOICIUPOBAHNE 4

QJICKTPOMEXAaHUYECCKUX HaKOIIUTEICH OHCPTHUH.

6 Hccnenoanue Ni-cd akkymMyJIsiTOpoB 4 1

! Uccnenosanue Li-ion akkymynsaropos 3 2

8 Pacder WHIYKTHBHOTO HAKOTTUTEIIS 3 3

9 Br160op emxoctu 3 4

10 HccnenoBanme CBUHIIOBBIX aKKYMYJISITOPOB 4 5
Bcero: | 34

4.5. KypcoBoe npoekTupoBanue (padora)

Y4eOHBIM IIaHOM HE PEAYCMOTPEHO

4.6. CamocrosiTeJbHasA padoTa 00y4aIOLIUXCS
Bunst camocTosTeNnbHOM pabOTHI U €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0muIIe 6.

Tabnuna 6 Buasl caMocTosSTENbHOM paboThI U €€ TPYI0EMKOCTh

Bun camocrosTensHON paboOThI Bcero, yac | Cemectp 6, uac
1 2 3
CamocrosiTesbHast paéoTa, BCEro 57 57
M3yYEHHUE TEOPETUIECKOr0 MaTepraa 49 49

nquctuInHe! (TO)

KypcoBoe mpoektupoBanue (KII, KP)

pacuetHo-Tpaduueckue 3aaanus (P1'3)

BhINOJIHEHKE pedepaTta (P)

IToarororka k Texymemy koHTpoto (TK) 8 8

nmomarraee 3amanue (/13)

KOHTPOJIbHBIE paboThl 3a049HHKOB (KP3)




5. IlepeyeHb y4eOHO-MeTOAUYECKOTO O0ecTiedeH s IJIsl CAMOCTOSATeIbHOU

patdoThl 00yYAKOIIMXCH MO JUCHUIIMHE (MOTYJIIO)
Y4eOHO-MEeTOINYECKHE MaTepHajbl ISl CAMOCTOSTENbHON paboThl 0OydYalOMIMXCsl YKa3aHbl B

.o 8-10.

6. IlepeyeHb OCHOBHOII U JOMOJHHUTEILHOI JIUTEPATYPHI
6.1. OcHoBHasi JIuTepaTypa
[TepeyeHb OCHOBHOM JTUTEPATYPHI IPUBEICH B TAOIHIIE .

Tabnuna 7 — IlepeueHb OCHOBHOM JIUTEPATypHI

Mudp

bubmmorpaduyeckas ccouika /
URL agpec

KonnuecTBo 9K3eMILIIPOB B OUOIHOTEKE
(KpoMe 3JIEKTPOHHBIX IK3EMILISPOB)

ISBN 978 -5-
85941-174-0

Ounwuiienko, I'. b. Pa3zButne
sHepreTuku Poccuu. Hanpasienus
HHHOBAIIMOHHOTEXHOJOTHYECKOI0
pa3BuUTUA [ DIEKTPOHHBIN pecypce] /
I'. b. Onumenko, I'. b. Jlazapes. -
M.: Poccensxo3akagemus, 2008. -
200 c.

http://znanium.com/bookread2.php?book=457679

ISBN 978-5-
7638-2226-7

Cysopuh, A. B.
DNEeKTPOTEXHOJIOTHYECKHE
YCTaHOBKHM [ DJIEKTPOHHBIN pecypc]
: yueb. mocobue / A. B. CyBopuH. -
Kpacnosipck : Cub. penep. yH-T,
2011. - 376 c.

http://znanium.com/bookread2.php?book=442851

ISBN 978-5-
00091-016-0

DHeprocOeperarIme TeXHOJIOTHI
B IIPOMBIIIJIEHHOCTH: YueOHoe
nocodue / A.M. Aponum, IO.H.
Iaperopoaues u nip. - 2 u3a. - M.:
®opym: HULI UHOPA-M, 2015. -
272 c.

http://znanium.com/bookread2.php?book=492544

JIpIcakoB, A.A.
OnekrportexHonorus. Kypc
JeKIUil [ DNeKTpOHHBIN pecypc] :
yue0. noc. / A.A. JIpicakos. -
Crasponons, 2013. - 124 c.

http://znanium.com/bookread2.php?book=515169

ISBN 978-5-
91134-596-9

2013

TexHoI0THSs YHEPrOCOCPEIKCHHUS
VYuyeonuk / 10.J]. Cubukun, M.1O.
CubukuH. - 3-¢ U31., mepepad. u
nom. - M.: ®opym: HULl MTHOPA-
M, 2013. - 352 c.: um.

http://znanium.com/bookread2.php?book=400962




6.2. omoJHUTeJIbLHAs JIUTEpPaTypa
[lepeveHb ONOTHUTENBHOM TUTEPATypPhI IPUBE/ICH B TabwHIIe 8.

Tabnuma 8 — [lepedeHb AOMOTHUTEIIBHON JTUTEPATYPHI

[udp bubnmorpaduueckas ccplika/ KonnyecTBo 3K3eMILIAPOB B OMOJIMOTEKE
URL agpec (Kpome 3JEeKTPOHHBIX IK3EMILISIPOB)

ISBN 978-5-7638- | boopos, A. B. Berpoauzensnsie | http://znanium.com/bookread2.php?book=492898
2573-2 KOMILJIEKCHI B
JELEHTPAIIM30BAHHOM
AJIEKTPOCHAOKEHU N
[D5eKTpOoHHBIHN pecypc] :
monorpadus / A. B. bo6pos, B.
A. TpemsicoB. - KpacHosipck:
Cub. dpenep. yn-t1, 2012. - 216
c.

ISBN 978-5-91671- | Pudkun, [Ix. Tperbs http://znanium.com/bookread2.php?book=521286
332-9 MIPOMBIIIICHHAS PEBOJIIOIIHS:
Kaxk ropusoHTanpHbie
B3aUMO/JICUCTBUS MEHSIOT
SHEPTeTUKY, SKOHOMUKY U MUP
B LIEJIOM [ DJEKTPOHHBIN
pecypc] / dxepemu Pudxus ;
Ilep. ¢ anrn. — M.: AnbniuHa
HOH-¢ukIH, 2014. — 410 c.

ISBN 978-5-7638- | CyBopuH, A. B. Ilpuemuuxu u | http://znanium.com/bookread2.php?book=508079
2973-0 HOTPEOUTEH FINEKTPHUUECKON
SHEPIUU CHUCTEM
AIIEKTPOCHAOKEHUS
DNeKTpOHHBIN pecypce] : yueO.
nocobue / A. B. CyBopuH. —
Kpacuosipck : Cub6. penep. yH-
T, 2014. — 354 c.

1. Ilepeuyenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOMN ceTH
MHTEPHET, Heo0X0AMMBIX /J1J151 0CBOEHUS AUCHUILIMHDbI
[Tepeuens pecypcoB uHPOpMaIoHHO-TenekoMMyHuKannoHHoi cetn MHTEPHET, Heo6xomumbix
JUTSL OCBOCHHUSI TUCITUTUIMHBI TIpUBeieH B Tabmuie 9.

Tabmuma 9 — Ilepedyensr pecypcoB nHpopMannoHHO-TenekommyHukannonnoi cetu MHTEPHET,
HEOOXOJUMBIX JJIS OCBOSHUS TUCITUTUTMHBI

URL anpec HaumenoBanue

He npenycmoTtpeno
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8. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJOTUH, HCII0JIb3YEeMbIX MIPH

OCYIIECTBJICHUN Oﬁpa30BaTeJ'leOFO nmponaecca 1mo IMCuMuIJan-He
8.1. IlepeyeHb NpPOrpaMMHOro odecneyeHust
[lepeueHsb UCMONIB3yeMOr0 IPOrpaMMHOr0 o0ecrieueHus npeacrasieH B Tabuuie 10.

Tabnuma 10 — Iepedyenp mporpaMMHOTO 00eCTICUCHUS

Ne i/t HauMmenoBanue

He npenycmorpeno

8.2. Ilepeyenb HHGOPMAIHOHHO-CIIPABOYHBIX CHCTEM
[TepeueHs UCTIOIB3YyEMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM IIpEICTaBiIeH B Tabmuie 11.
Ta6muma 11 — [lepeyenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaunmenoBanue

He npenycmorpeno

9. MaTepl/IaﬂbHO-TeXHl/I‘leCKaﬂ 6333, HeoOXoauMasi 1Jisl OCYIIECTBJICHUS

06p330BaTeJIbHOI'O nmpomecca 1mo IMCumIJInHe
CocraB MaTepuaIbHO-TEXHHUECKOM 0a3bl IIPEICTaBIICH B TabuIe 12.

Tabnuma 12 — CocraB MaTepruaaIbHO-TEXHUUECKON 0a3bl

No . . Howmep aynutopun
HanMmeHoBaH#e COCTAaBHON YacTH MaTePUATBHO-TEXHHUYECKOHN 0a3bl

/o (mpu HEOOXOUMOCTH)

1 KomnbroTepHslii Ki1acce 21-23

2 MynbTuMeanitHas JEKIUOHHAS ayAUTOPUS 21-21

3 Crienranu3upoBaHHas J1abopaTopus 51-06-01

10. doHJ OLEHOYHBIX CPEACTB /sl MPOBEAEHHUsI MPOMEKYTOUHOM aTTeCTAIMU
06y‘-laIOHII’IXCﬂ o AMCIHMIIJINHE
10.1. CocraB ¢oHIa OLIECHOUHBIX CPEICTB MpUBEAEH B Tabnuue 13
Tabmuua 13 - CocraB ¢oHa OLIEHOUHBIX CPENICTB s IPOMEXKYTOUHOM aTTecTaliuu

Bun npomekyTo4HOM aTTecTanuu IIpuMepHBIii IepeYeHb OLICHOYHBIX
CPEICTB

3auer Cnucok BONpoCoB;
TecThl.

10.2. TlepeueHb KOMIETEHIMH, OTHOCSIIUXCA K IUCHMIUIMHE, W JTanbl UX (OPMHUPOBAHUS B
MIPOIIECCE OCBOSHUS 00pa30BaTEIFHOM MPOTPaMMBI IPUBEICHBI B Ta0wuIle 14.

Tabmuua 14 — IlepeueHb KOMIIETEHIMH C yKa3aHMEM JTaroB MX (OpMUpOBaHHS B Mpoliecce
0CBOEHUs1 00pa30BaTeNbHOM MPOrpaMMbl

Otanbl GOPMUPOBAHKS KOMIIETEHITUN 10

Howmep cemecTpa
TUCIUILTAHAM/TIPAKTHKaM B mporiecce ocBoenus OI1

[TK-10 «crocoGHOCTh U TOTOBHOCTh y4acTBOBATh B
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paboTe Mo MPOEKTHUPOBAHUIO M KOHCTPYHPOBAHUIO

KOHKypeHTOCHOCO6HBIX SJIEMCHTOB CIICTIHMAaJIbHBIX

IIEKTPOMEXAHUYECKUX CUCTEM, a TAKXKE B
pa3paboTKe TEXHOJIOTUYECKUX ONepaluii ¢
MCIIOJIb30BAaHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOIOTHID»

1

WmxeHepHas 1 KOMIbIOTEpHAs rpaduka

IIpukiagHas MexaHuka

MarepuaiioBeieHue

HpI/IKJ'IaI[HaSI MEXaHHUKa

CHCHI/IEUIBHBIG OJICKTPOMEXAHNYECCKHUEC CUCTEMBL

DNEKTPUUECKHE U DJIEKTPOHHBIE allapaThl

Hakonurenu sneprun

[IpoekTupoBaHue 6OPTOBOM KaOEIbHON CETH

Hay‘IHO'I/ICCJ'IeI[OBaTeJ'IBCKaH pa60Ta

DJEeKTPOMEXaHUYECKHE CHCTEMbl OECHUIOTHBIX JE€TAaTelbHBIX
anmnaparoB

Opranu3zanys npou3BoJICTBA

OO ©O© (ioiojool b w

Hay‘IHO'I/ICCJ'IeI[OBaTeJ'IBCKaH pa60Ta

[EEN
o

Hay‘IHO'I/ICCJ'IeI[OBaTeJ'IBCKaH pa60Ta

[EEN
o

Hay‘IHO'I/ICCJ'IeI[OBaTeJ'IBCKaH pa60Ta

10.3. B kauecTBe KpUTEpUEB OLIEHKH YPOBHS C(OPMUPOBAHHOCTH (OCBOEHUS) Y OOydaroUIuxcs
KOMIIETEHIIMM NPUMEHSETCS LIKaja MOAYJIbHO—PEUTHHIOBOM CHCTEMBbl YHUBepcuTeTa. B Tabmnuie
15 mnpencrabinena 100—0ammpHas u  4-OayuibHas IIKambl JJIS  OIEHKH C(OPMHUPOBAHHOCTH

KOMIIETECHIIMM.
Tabmuua 15 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIU I
O11eHKa KOMITETEHIIMH
100- .
4-GannbHast XapaxtepucTuka chopMUPOBAHHBIX KOMIIETEHINI
OayuTbHAs
TIKasa
HIKaja
- oOyuarouuiics T7yOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHai;
- YBEpEHHO, JIOTHYHO, TTOCIIEI0BATEIHHO U TPAMOTHO €T0 M3JIaraeT;
- ONMpasiCh Ha 3HAHUS OCHOBHOW W JIOTIOJHUTEILHOW JIMTEPATYpHI,
85 <K <100 COTIAHOY | oo NPUBSA3BIBAET YCBOCHHBIE HAyUHbIE MOJOXKEHUS C MPAKTHUECKON
(GAITCHOY | estTenbHOCTDIO HalpaBJICHUS;
- yMenio 000CHOBBIBAET U apTYMEHTHPYET BBIABUTAEMbIE UM UICH;
- JIeJaeT BRIBOJBI U 0000IICHHS,
- cBOOOJIHO BJIaJICET CUCTEMOM CIeIMATN3UPOBAHHbBIX OHSATHIA.
- o0yyaroluiics TBep10 YCBOMI IMPOTrpaMMHBINA MaTepHuall, TpaMOTHO U
M0 CYIIECTBY H3JIaraeT €ro, ONWpasch Ha 3HAHUA OCHOBHOM
JTUTEPaTypHI,
- HE JIOITYCKaeT CYIIECTBEHHBIX HETOUHOCTEHH;
70<K<ss (XOPOIHO» YBSI3bIBAET YCBOCHHBIC 3HAHMS C MPAKTHYECKOH JeATeNbHOCTHIO
(GAATCHO» HaTpaBJICHUS;
- apryMEHTHPYET HaYYHBIE MTOJIOKEHIS,
- JIeNIaeT BBIBOJIBI M 0000IIEHMS;
- BJIaJICET CUCTEMOM ClleIMaTN3UPOBAHHbBIX IOHATHH.
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«yIIOBJICTBO-
55 < K< 69 PHUTETBHOY
«BAYTCHO

- 00y4aroImuicsi yCBOMJI TOJBKO OCHOBHOM HMpPOTpaMMHBIA MaTepua,
[0 CYLIECTBY M3JIAraeT €ro, ONUpasch Ha 3HAHHUS TOJBKO OCHOBHOM
JINTEPATYPHI;

- JIONyCKAaeT HECYIIECTBECHHBIC OMIMOKN U HETOUYHOCTH;

- HWCHBITHIBAET 3aTPYJHECHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHUUI
HAaINpaBJICHUS,

- c;1ab0 apryMEHTHPYET HayYHBIE TIOJIOKCHHUS;

- 3aTpyaHsAETCA B (OPMYITMPOBAHUH BHIBOJIOB U 0000IIICHHIA;

- YACTUYHO BJIAJICET CUCTEMON CENUAIM3UPOBAHHBIX ITOHATHIA.

«HEYJIOBJIETBO
K<s4 PUTEIIBHOY
«HE 3aUTCHO»

- oOyyaromuiicss HE YCBOWMJ 3HAYUTEIBHON 4YacTH MPOrPaMMHOIO
MaTepuaa,

- JIONyCKAaeT CYIIECTBEHHbIE OMIMOKA ¥  HETOYHOCTH MpHU
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUY;

- HCTIBITHIBAET TPYIHOCTH B MPAKTUICCKOM ITPUMECHCHUH 3HAHUN;

- HE MOXKET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHUS;

- He OPMYJIMPYET BBIBOJIOB U 000OIICHUH.

10.4. TumoBble KOHTPOJIBHBIC 3aJJaHNUS WA MHBIE MaTEPUAIIbL:
1. Bompocs! (3aa4m) Juis 3k3ameHa (tabnuna 16)

Tabmuna 16 — Bompocs! (3a1a4umn) s 9K3aMeHa

Ne i/t

[lepeuenp BonpocoB (3aa4) AJs IK3aMEHa

VY4eOHbIM MJIAHOM HE IPESYyCMOTPEHO

2. Bonipoch! (3agaun) 11 3aueta / nuddepeHmpoBaHHoro 3a4yera (tadauna 17)
Tabmuna 17 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

Nem/m | Tlepedensn BompocoB (3a1a4) uist 3adera / nudpepeHInpoBaHHOTO 3a4eTa

3anmava 1. YcaoBue: OnpenenuTs 3apsii U SHEPTHUIO KaXI0T0 KOHAeHcaTopa (¢
M3BECTHOM €MKOCTBIO) Ha PHC. 1, €clii cucTeMa MOKII0UEHa B CETh C 3a/IaHHBIM

HAIPSHKEHUEM.
c
I /H
! G 2
a b
KA
L
" d_u

Puc. 1

3anada 2. Ycnosue: [1nmocknii c1oMCTBIA KOHIEHCATOP, IPEACTABICHHBIN HA PUC. 2,
MMEET 3aJaHHYI0 TIOBEPXHOCTh KaX A0 IUIACTUHBI, UMEET TUAIIEKTPUK, COCTOSIIINAN U3
CJTFOJIBI C 3aJTaHHOM TOJIIIIMHOM M CTEKJIA C 3aIaHHON TONIUHON. VI3BECTHBI MPOOUBHBIC
HaIPSHDKEHHOCTH CIIOABI U CTEKJIA COOTBETCTBEHHO. BBIUMCINTD EMKOCTh
KOHJICHCATOpa U MPEeeIbHOE HAMPSKEHHE, HA KOTOPOE €ro MOXKHO BKIIIOUYATh,
npuHUMast Ui 6osiee c1aboro ciiost JBOWHOM 3arac 3JeKTPUIeCKOi MPOYHOCTH.
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)

Puc. 2

3amaua 3. Ycnosue: K 6arapee Li-ion akkymynsaropo, /1C KoTopoii 1 BHyTpeHHEE
COIPOTHUBIICHUE 3aJaHbl, IPUCOCTUHEH MPOBOIHUK. OMpeeNuTh: CONPOTUBICHUE
MIPOBOJIHUKA, TPH KOTOPOM MOIIHOCTH, BBIAEsIEMast B HEM, MaKCUMaJIbHA; MOIIHOCTh
KOTOpasi P 3TOM BBIIETISICTCS B POBOJIHUKE.

3amaua 4. Ycnosue: 3agano DJIC Li-ion 6arapen u conpoTHBIICHHE BHEIIHEH 1IETTH
paBHO, a Takxke cuia Toka. Haittu KITJ[ 6arapeu. [Ipu kakom 3Ha4eHUH BHEIITHETO
conpotusnenus KII1J1 Oyaer pasen 99 % ?

3amaua 5. Ycnosue: 1 cBepXIpOBOIAIIETO CIIJIaBa HA OCHOBE HUOOUS-TaHTaIa
3aJJaHO BTOPOE KpUTHYECKOE ToJie u mapamerp [ un3dypra-Jlannay. OueHuTs nepBoe
KPUTHYECKOE TIOJIE.

3amada 6. Ycnoue: J{i1st cCBepXITPOBOIAIIETO CIIaBa 33/1aHO BTOPOE KPUTHIECKOE TTOJIe
u napametp ['un30ypra-Jlannay. HaiiTu sHepruro ogMHOYHOTO BUXPSL.

3. Tembl m 3amaHue ISl BBITIOJHEHUS KypCOBOW pa0OTHI / BBIMOJIHEHHS KYPCOBOTO ITPOCKTA
(Tabmuma 18)

Tabmuna 18 — IlpumepHBIil TIepedeHb TeM IS BBIMOJIHEHHUS KYpPCOBOW pPaOOTHI / BBITOIHEHUS

KYpCOBOT'O MPOEKTa

[TpuMepHBIii epedeHb TeM 1S BBITOJHEHHSI KypCOBOW PaOOThI / BBITOJTHEHHS
KYpCOBOTO MPOEKTa

Ne i/t

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4. Borpocsl A71s1 TPOBEICHHS IPOMEKYTOUHOM aTTECTAIMU IPH TeCTUpoBaHuM (Tadmuia 19)

Tabmuma 19 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

Ne n/mt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

1. Yro Takoe sIBIEHUE CBEPXIPOBOIUMOCTH?

2. 'maBHBIC HaNIpaBJICHUS TPUMEHEHHSI CBEPXITPOBOIATINX MAarHUTOB.

3. IBe Li-ion G6arapeu coeaunensl oqHouMeHHbME momtocamu (E1=1,2 B, r1 =0,1
OmMm, E2=0,9 B, r2 =0,3 Om). 3a1aH0 CONPOTUBIIECHNE COCTMHUTEIIBHBIX TIPOBOIOB
pasHo (0,2 Om). OnpenenuTh CHITy TOKA B LIEIH.

4. Kakue BemiecTBa B OCHOBHOM HCIIONIb3Yy10TCs B KauectBe BTCII?
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5. OGnacTu mpUMEeHEHHUSI TPUOOPOB CHIIOBOM AJICKTPOHUKH.

6. 3agano D/1C 6arapeu Li-ion akkymymnstopoB (E = 12 B) u cuna Toka KOpOTKOro
3ambikaHus (5 A). Kakyro HanOoJIbIIyr0 MOIITHOCTh MOXHO ITOJYYUTh BO BHEIITHEH
I[eNHU, COSAMHEHHOU ¢ Takoi OaTapeeii?

7. Ctpykrypa BTCII. 3a cuér uero gocturaercs 3phekT cBepXImpoBOIUMOCTH?

8. UTo Takoe NoIynpOBOJHHK, (pU3HUECKUe MPUHITUIIBI PAOOTHI.

9. 3amano BTOpOoe KpUTHUECKOE MoJjie cBepXnpoBoaHUKa (30 kD) U ero KpUTUYECKOe
tepmoaunamudeckoe mnoje (1500 3). Onpenenuts yemy paBeH napamerp [ 'un3oypra-
Jlannay? YUemy paBHbI TTTyOMHA MPOHUKHOBEHHSI MArHUTHOTO TIOJISL U ITTMHA
KOI'€pEHTHOCTH AJIs1 3TOI'0 CBEPXIIPOBOAHMKA? YeMy paBHO NIEpBOE KPUTHUECKOE 110JI€
CBEPXITPOBOJAHHKA?

10. CeepxmpoBoasume BTCII-npoBoaa, XapakTepUCTUKH U IPUMEHEHHE.

11. Knaccudukanus 31eKTPUISCKUX HAKOTTUTEICH SHEPTHH.

12. Oxcup uttpusi-0apus-Menu UMeeT 3alaHHyI0 JUIMHY KorepeHTHocTH (1,5 HM) u
riyouny npouukHoBeHHs (150 uM). OnpenenuTs IIOTHOCTh BUXPEBOIO TOKA Ha
paccTOsSIHUU, PAaBHOM JIJIMHE KOTEPEHTHOCTH OT LIEHTPa OAMHOYHOI'O BUXPSL.

13. IlepcieKTUBBI IPUMEHEHHS CBEPXIIPOBOIALINX MATHUTOB B JHEPIeTHKE.

14. InayKTUBHBIE HAKOTTUTEIN U UX CBOMCTBA.

15. OnpenenuTs 3apsii U SGHEPTUIO KAXKIOTO KOHJIEHCATOpa B cxeme Ha puc. 1. 3agaHbl
sraueHus emxocrer (C1 =50 mxd, C2 = 150 mxd, C3 =300 mMxd) u Hanpsprerus (U =
240 B).

03? = (3

v Cl"’ +

]
—
—

2

&,

Puc. 1

16. EMKOCTHBIE ¥ MOJIEKYJISIPHBIE HAKOTIMTEIH YHEPTUN — CXOACTBA M Pa3IAYHsL.

17. Paznuuus pexXMMOB CUCTEMOOOPA3YIOIINX U PACIIPEASIUTENbHBIX CETEH.

18. lnst cxembl puc. 1, ompenennTs eMKOCTh KOHJIEHCATOpa U PEesTbHOe
HanpshKeHHe, Ha KOTOPOe €ro MOXKHO BKJIIOUYaTh (17151 6osiee ciaboro ciaos ABOHHON
3amac 3JeKTpudecKor mpouHocTH). [Tnomane kax o iactunsl (12 CMZ). Nmeer nBa
auaiekTpuka carona (€ rl = 6) tomuaoi (d1 = 0,3 Mm) u cTekia (g 12 = 7) TONIHMHOM
(d1 = 0,4 mm). [TpobuBHOE Hanpspkerue citoabl (E1 = 77 kB/Mm) u crexia (E2 =36
kB/MMm).
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5. KoHTpoOIbHBIE U MPAaKTHYECKUE 3a0a4H / 3aAaHus 1o auciuiuinae (Tabmuna 20)
Tabmuua 20 — [IpumepHBbIii TepeueHb KOHTPOIBHBIX M MPAKTUYECKUX 33124 / 3aJaHHIH

Ne /i [TpumepHBIii TepedeHb KOHTPOJIBHBIX U MPAKTHUECKUX 3aj1a4 / 3alaHui

He npenycmorpeno

10.5. Meronuveckne MaTepHallbl, ONPEACISAIONINE IMPOLEAYPhl OLCHUBAHUS 3HAHWH, yMEHUH,
HaBBIKOB U / WM OIBITA AEATEIbHOCTH, XapaKTEPU3YIOLUX dTanbl (POPMUPOBAHUS KOMIIETECHIIMH,
conepskarcs B [Tonoxxkennsax «O TekylleM KOHTpOJIE YCIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluu
cryaenTtoB ['VAIIL, oOyuarommxcsi Mo mporpamMmam BbICIIEro oOpa3zoBaHusi» U «O MOAYJIBHO-
PEUTHHTOBOM cucTEME OLIEHKH KayecTBa yueOHOM paboThl cTyneHToB B ['Y All».

11. Meroauyeckue yKa3aHus sl 00y4alOUIUXCSA MO OCBOEHH IO TMCIUIIIMHBI

[{enpr0 AUCHUIUTMHBI SIBISIETCS] — MOJTYYEHUE CTYACHTaMH HEOOXOAMMBIX 3HAHUHN, YMEHUHN U
HaBBIKOB B 0O0JIACTH HAKOMUTENECH SJIEKTPOMArHUTHOW JHEPTUU CO3JAHHE TMOJICPKUBAIOIICH
00pa3zoBaTenbHON Cpebl MpenojaaBaHusi, MPEAOCTAaBICHUE BO3MOXKHOCTH CTYACHTaM pPa3BUTh U
MIPOJIEMOHCTPHUPOBATH HABBIKH B YKa3aHHOW 00IaCTH.

MeToanyeckue yka3aHus JJis1 00y4alomMXcs 10 0CBOEHHUIO JIEKIIMOHHOI0 MaTepHuaJia

OCHOBHOE Ha3HaY€HUE JIEKIIMOHHOTO Marepuana — JIOTHYECKH CTPOMHOE, CUCTEMHOE,
IyOOKOE U SICHOE M3JI0KeHHE yueOHOTro Marepuana. HasHaueHne cOBpeMEHHOM JIEKIIUU B paMKax
TUCIUIUIMHBI HE B TOM, 4YTOOBI TMOJYYUTh BCIO HH(OpPMAMIO TO TeMe, a B OCBOCHUU
byHIaMeHTaIbHBIX MPo0OIeM JUCIHUILUIMHBI, METOJA0B HAYYHOT'O MO3HAHUS, HOBEHIINX JTOCTHKEHUI
HAyyHOW MbIcIM. B yueOHOM mpormecce JEKIUS  BBINOJHAET  METOHOJOTHYECKYIO,
OpPraHU3alMOHHYI0 M HH(QOpPMAMOHHYIO (QYHKIMH. JIeKius packpbiBaeT MOHATHUHHBIN ammapaT
KOHKPETHOM 00nacTu 3HaHHWs, €€ MpoOJIeMbl, NaeT IeNbHOE TPEICTaBICHUE O JAUCIUILUIMHE,
IMOKa3bIBAECT B3aUMOCBSI3b C IPYTUMU JUCLHUIUIMHAMU.

HJ’IaHI/IDVeMBI PE3VYJIbTATHI IIPU OCBOCHHUHN 06V'-IaIOIIII/IMC$I JICKIIMOHHOI'0 Marepuaja.

— MOJIy4YEHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBI3AHHBIX 3HAHWHI, YPOBEHb KOTOPBIX
ONPEAEIISETCA LEJIEBOM YCTAHOBKOM K KaXJ0W KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEeIeM;
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— pasBuTHE  NPOdEeCcCHOHATBHO—ICTIOBBIX  KAauecTB, JIOOBU K  MpeaMeTy W
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TOSIBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoTHI,

— TIONy4YeHHE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH M TEXHHKH M O MPOTHO3E
WX Pa3BUTHUA Ha OJ¥DKAMIIINAE TOJIBI,

— HAy4YUTCS METOJIWYECKH 00padaThiBaTh Marepuan (BBIICISTH TJIABHBIE MBICIA U
MOJIOKEHUS, IPUXOIUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSATH UX B Pa3IMYHBIX (DOPMYIUPOBKAX);

—  TIOJY4YEHHUE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB M TIOHSTHA.

JIeKUMOHHBIA  MaTepuaJl  MOXKET  CONPOBOXKIATHCA  JAEMOHCTpallUe  ClIailioB |
UCIIONIb30BAaHUEM pa3JaTOYHOrO0 MaTepuana TpH TPOBEACHUH KOPOTKHUX JUCKycCHU 00
OCOOEHHOCTSIX MPUMEHEHHS OTICTbHBIX TEMATHK 110 JUCITUTIIIMHE.

MeToanuyeckne yKazaHus JJisi 00yYAOIIMXCS 10 MPOXO0KIAECHUI0 JJa00paTOPHBIX padoT

B xone BbInoOIHEHUS J1a00paTOPHBIX paboTa 00y4yaromUics JOKEH YIIIyOUTh U 3aKpPENUTh
3HaHUs, IPAKTUYECKHE HABBIKM, OBJIA/IETh COBPEMEHHONW METOAMKON M TEXHUKOM SKCHEpUMEHTa B
COOTBETCTBUM C  KBaJM(HUKALMOHHOM  XapaKTepUCTUKOW  oOywaromierocs.  BwinmonHeHue
71a00paTOpHBIX PabOT COCTOMT U3 SKCHEPUMEHTAIbHO-NPAKTUUECKOM, PacyeTHO-aHAIUTHUECKOU
4acTEN U KOHTPOJBHBIX MEPOIIPUATHM.

BoinonHenue n1abopaTtopHbIX paboT OOy4yarouuMcsl SBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCHUIUIMHBL, OIpenenseMoil y4eOHbIM IUTAHOM W OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIUM PEIICHUE CIEIYIOIUX OCHOBHBIX 33/1a4 y 00y4aromerocs:

— NpHOOpeTeHHEe HABBIKOB MCCIIEOBAHUS MPOIECCOB, SIBJICHUN U OOBEKTOB, H3y4aEMBIX B
paMKax JaHHOHU AMCLUIUIMHBL

— 3aKpeIUICHHE, DPa3BUTHE U JACTaNu3alus TEOPETHMUECKHUX 3HAHUI, IIOJyYEHHBIX Ha
JEKLUSAX;

— TOJIyueHHe HOBOM MH(OPMAINH 110 NU3y9aeMON AUCUIUILINHE;

— NpHOOpETeHHE HABBIKOB CAMOCTOSATEIBHON pabOTHI ¢ 1a00paTOPHBIM 000PYIOBAaHHEM U
npudopamu.

1. Ilpuctynath Kk paboTe MOMXKHO TOJIBKO MOCIIE 03HAKOMIICHHUS C pab0UUM MECTOM.

2. Ilepen cOopkoii cxem yOeauThes B TOM, 4TO JJaOOpaTOpHOE 000PYJOBaHUE OTKIOUYEHO OT
UCTOYHHKA TUTAHUS.

3. Ilepen BKIIOYEHHEM CXE€Mbl YOEIUTBCS B TOM, YTO BCS BKJIIOUEHHAss B CXEMY
KOMMYTallMOHHAs annaparypa (KHOIKHU U JIp.) HAXOAUTCS B UCXOJHOM ITOJIOKEHUH.

4. Tlpu BKIIOYEHHH M B TpPOIECCE PETYTUPOBAHHS CIEAWTH 32 MOKA3aHUSIMU OCHOBHBIX
U3MEPUTENIbHBIX TPUOOPOB (LU(POoBOIt ocimIorpad, MyIbTUMETP U JP.) CXEMBI.

5. B mporiecce paboThl HE OCTaBIATh 0€3 MpHCMOTpa paboyee MeCcTO, KOTOPOe HAXOMAUTCS
I0]T HATIPSDKEHHEM.

6. He xacaTbcsi HEM30JIMPOBAHHBIX YacTei MPUOOPOB M anmnapaToB, KOTOPbIE HAXOAATCS MO/
HaIpsHKEHUEM.

7. K nabGopaTopHbIM 3aHATHUAM JIONMYCKAIOTCA TOJBKO T€ CTYIEHTBHI, KOTOpPBIE YCBOWIH
npaBuiia 6e30MacHOCTH.

8. JIabopatopHbie pabOTHI BBIMOJTHSAIOTCS OpUTANON CTYJEHTOB B COCTaBE HE MEHEE IBYX
YeIOBEK.

9. Kaxniplil CTyIeHT AOKEH MOATOTOBUTHCA K JJabopaTtopHoi pabore. [Ipu HepocTaTouHOM
MIOJITOTOBKE CTYACHT HE JIOMYyCKAETCS K €€ BHIMOJHEHHIO.

10. CobOpanHas cxemMa W HalUCaHHas TNporpaMMa JIOJDKHAa OBbITh IpOBEpeHa
npernojiaBaTeneM, KOTOPbIi ociie MPOBEPKH JIaeT pa3pelleHre Ha MPOBEIEHUE OIBITOB.
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11. Ilepen BKIIOUEHMEM CXEMBI CTYIEHT, NMPOU3BOIALIMM AAHHYIO ONEPALNIO, OJKEH
peIyNpeanTh WICHOB CBOCH Opuraapl 00 3ToM ¢pazoii «HaunHaem 3KCIepuMEHT.

12. [Tocne BKIIIOUEHUS CXeMbl 0€3 3amucy MoKa3aHuii MPUOOPOB MPOBEPSAETCS BOZMOKHOCTh
BBITNIOJIHEHUS! J1a00paTOPHOUM paboThl BO BCEM 3a/IaHHOM JHMAarna3oHe U3MEHEHHs XapaKTePUCTUK U
noka3zanuil. TonbKo Mmocie 3TOro NpUCTyNaroT K padorte.

13. Pe3ynmbraThl M3MEpEeHUH IO KaXKIOH XapaKTEPUCTUKE MJODKHBI OBITh IPOBEPEHBI
IpernoaaBaTeneM.

14. Bce nepexiitoueHuss B CXEME M €€ OKOHYaTelbHas pa30opka Jenaercs TOJBKO C
paszpeleHus npenoaasareis. B ciiydae HEBEpHOCTH MOJIYYEHHBIX JAHHBIX padoTa NepeenbIBaeTCs.

15. Tlocne nepexiItoueHHs cxeMa JI0JDKHA OBITh IPOBEPEHA MPENoJaBaTeIeM.

16. B cinyyae BO3HUKHOBEHHUS aBapuiHON cuTyauuu (TIOABJIEHUE J[bIMa, 3araxa rapu,
HECBOMCTBEHHBIX 3BYKOB, UCKpBI U JIp.) Ha pabodyeM MecTe HEOOXOJUMO HEMEJIEHHO OTKIIIOYUTH
CXeMYy OT HaNpsOKEHHs] U COOOLIUTh 00 3TOM COOBITHM MperoaaBareito 0e3 Jr0bIX U3MEHEHHUI B
cxeme. BMecte ¢ npenojaBateneM HaJ0 HAUTH NPUYUHY aBapyuU U YCTPAHUTD €€.

17. CtyneHT noimkeH OepekHO OOpamaThCsl C MPENOCTABISIEMbIM eMy 000pyJOBaHUEM U
KOMIIBIOTEPHON TEXHUKOH, 3alperiaercs AejaaTh HaJIUCH MEJIOM, KapaHJalloM WM YEepHUJIAMU.
Henb3s 3arpomoxnaTe paboyee MecTo mpuOOpamMH M anmapaTaMu, KOTOpPBIE HE HMCIONB3YIOTCS B
nabopaTtopHOil paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U Ap. IPEIMETHI.

18. K crnenyromeMy 3aHATHIO KaKIbl CTYJEHT JODKEH COCTaBUTh OTYET IO MpEAbLAYIIEeH
n1abopaTopHOit paboTe B COOTBETCTBUH C YCTAHOBICHHON (OPMOIA.

CrtpykTrypa u popma oT4eTa 0 1a00paATOPHOI padoTe

B otyere 06s13aTenbHO TOMKHBI OBITh OTPAXKEHBI ciienyromue pasznensl: «Hazpanue» «llensb
pabote»y, «Comepxkanue paboTel», «CxeMbl HCHObITaHUI», «Pe3ynpTaThl U3MEpEeHHH U
BBIUMCIICHUI», «AHAIN3 NOJy4YEHHBIX XapaKTEPUCTUK U KpaTKHUE BBIBOJbI). B cocTaB oTueTa MOoryt
OBITh BKITIOYCHBI APYTHE Pa3JeNbl, KOTOPhIE YYUTHIBAIOT CIIEUU(UKY BBITOIHAEMON T1a00paTOPHOI
pabotsl (HOTO IKCHEPUMEHTOB, MPOTPAMMHBIN Koa U JAp.). HeoOXoaumble CXeMbl, PUCYHKH U
rpaUKd MOXKHO YEpPTUTh KapaHIalloM JIMOO € HCHOJb30BAaHHWEM CHEIHAIbHBIX MPOrPaMMHBIX
IIPOAYKTOB Ha MEPCOHAILHOM KOMIIBIOTEPE.

TpebdoBanus k 0popMIICHHIO 0TYETA 0 J1A00PaTOPHOIi padoTe

Pe3ynpTaThl BEIOJHEHHBIX Ja0OPAaTOPHBIX paboT, 0POPMIISIOTCS B BUJE OTYETA MO OJTHOMY
oOpa3ity. OT4yeT muIyT ¢ OAHON CTOPOHBI JHcTa popmara A4 (pazmepom 210%297 mm). OCHOBHBIE
HAJMKICH BHITIOMHSIOT B COOTBETCTBHH ¢ ['occTanmapTom.

Bce BbINOTHEHHBIE M MONMCAHHBIE PYKOBOJUTENIEM OTYETHI MO JabOpaTOpHBIM paboTam
CKJIQ/IbIBAIOT B JIOTUYECKOM IOCIEN0BaTENbHOCTH W OpourtopyroT. [Ipu OosblIioM KOIMUYECTBE
cTpaHul (0oJyiee JECATH) COCTABISIOT COAEpKAHUE OTUETa, KOTOPBIM pa3MelaloT B alb0oMe mocie
TUTYJABHOTO JUCTAa. TUTYNBbHBIA JIMCT JNOJKEH MMETh Haamuch «KypHan jabopaTopHbIX padboT
(oTueThl)» ¢ pamunueit pykoBoauTens (MpernoaBaTelb) U UCTIOMHUTENS (CTYICHT).
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MeTtoauyeckue yKa3zaHuUsl AJisi O0Oy4alOIIUXCS MO TMPOXOMKIAEHUIO MPOMEKYTOYHOM
aTTecTaluu

[TpomexyTouHas aTTecTalus 00yJaromuxcs pelyCMaTPUBACT OIlCHUBAHUE
MIPOMEXKYTOUHBIX M OKOHYATEIBHBIX PE3yJbTATOB OOy4YeHHs MO auciuiuinHe. OHa BKIIOYAeT B
ce0s.

— 3aueT — 3TO0 (opMa OLEHKHU 3HAHWUHU, MOJYYCHHBIX OOYYAIOUIMMCS B XOJ€ H3YyUCHHS
y4eOHOW AMCLUILIMHBI B LIEJIOM WJIM NPOMEXKYTOYHas (10 OKOHYAHWU CEMECTPa) OLIEHKA 3HAHUUI
00yJarOIIMUMCS 10 OTICIBHBIM pa3jieiiaM JUCIUIUIHHBI ¢ aTTECTAIIMOHHON OIEHKOHN «3a4TECHO» WIIN
«HE 3aUTEHOY.

CI/ICTeMa OILICHOK HpI/I HpOBeI[eHI/II/I HpOMC)KYTOqHOﬁ arrecragunu OCYH.[GCTBJI?ICTCSI B

COOTBETCTBUU C TpeboBaHuaMu [lonoxenuit «O TeKymeM KOHTPOJE YCIEBAaEMOCTH U
MIPOMEXKYTOUHON arrectanuu ctyneHToB ['YAII, oOydarommxcss mo mporpaMMaM BBICIIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa Y4eOHOHl palOoTsbl
ctyaeHToB B 'Y AID».



JIucT BHECEHUsI U3MEHEHUH B pabouyIo MPOTrpaMMy JAUCIUILIMHbBI
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JlaTta BHECEeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce BHECHIETO
W3MEHEHMUS

ConepxkaHre U3MECHCHHUH W JOTIOTHCHHMH

Jara u Ne

MPOTOKOJIA
3aceaHus
Kadeapbl

Iommuce
3aB.

kadenpoi




