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AHHOTALUSA

Juctummaa «Hakonmurenn 3IEKTPOMAarHUTHON SHEPTHH» BXOIUT B BAPUATHBHYKO YaCTh
o0pa3zoBaTelbHOM MpPOrpaMMbl  TOJTOTOBKM  oOydarommxcs 1o  HampasieHuto  16.03.01
«Texnudeckass (u3mka » HaNpaBleHHOCTh «DHU3UYECKHEe METOIbI KOHTPOJS KadyecTBa U
IUarHocTUKWy. ucnumnmuna peanusyercs kadeapoit No32.

JuctumnimHa HareneHa Ha GOpMHpPOBAHUE Y BBITYCKHUKA

ob1enpodeccuOHAIbHBIX KOMIIETEHIUN:

OIIK-1 «cnocoOHOCTh HCIONB30BaTh (yHIAMEHTAIbHBIE 3aKOHBI NPHPOJBI M OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHBIX JAUCLUILINH B IPOPECCUOHATIBHOMN 1EATEIILHOCTHY,

OIIK-8  «cmocoOHOCTh  CaMOCTOSTEIBHO  OCBaMBATh  COBPEMEHHYHO  (DM3HUYECKYIO,
AQHAJIUTHYECKYIO U TEXHOJIOIMYECKYIO allaparypy pa3IMyHOro Ha3HaueHUs U paboTaTh HA HEW»;

podeCCHOHATBLHBIX KOMIIETEHITHIA:

[TIK-4 «crioco6HOCTh NPUMEHATH 3 (HEKTUBHBIE METO/bI HCCIEI0BaHUS (PU3UKO-TEXHUUECKUX
00BEKTOB, MPOILIECCOB U MATEPHAJIOB, IPOBOJUTH CTAHIAPTHBIC M CEPTU(UKAMOHHBIC UCTIBITAHUS
TEXHOJIOTUYECKUX TPOLIECCOB W U3JCIUN C MCHOJb30BAaHHMEM COBPEMEHHBIX aAHAIUTHUYECKUX
CPEACTB TEXHUYECKOH (pr3uKm»,

[IK-5 «roTOBHOCTb H3ydaTh HAY4YHO-TEXHHYECKYI0 HH(POPMALMIO, OTEYECTBEHHBIM U
3apyOeKHBIN OIBIT IO TEMATHUKE MPOPECCHOHATIBHOMN IEATEIIEHOCTHY,

[1K-9 «cnocoGHOCTh HCHOJIb30BATh TEXHUYECKHE CPENCTBA JIs ONpEAENICHUS OCHOBHBIX
apaMeTpoB TEXHOJIOTMYECKOTO Mpolecca, M3yUeHHs] CBOMCTB (U3NKO-TEXHHUYECKHX OOBEKTOB,
U3JIeNUI 1 MaTepHajIoBy,

[TK-10 «cnocoOHOCTh MPUMEHSTh COBPEMEHHBIE MH(POPMAILMOHHBIE TEXHOJIOTMHU, IaKEThI
HPUKJIAJHBIX MPOrPaMM, CETEBble KOMIBIOTEPHBIE TEXHOJIOTMU U 0a3bl JaHHBIX B NPEIMETHOMH
o0racTu Juist pacuera TEXHOJIOTUYECKUX ITapaMeTPOBY.

Conepxkanue JUCHMIIMHBI OXBAaTbIBAa€T KpYr BONPOCOB, CBS3aHHBIX C HAKOMUTENU

BHCKTpOMaFHHTHOﬁ OHCPTHUHU.

[IpenonaBaHue AUCIUIUIMHBI TIPEAYCMATPUBACT CIIEAYIOIINE GOPMBI OpraHU3alui Y4eOHOTO
nporiecca: JIeKIMH, J1a0OpaTopHbie padOThl, MPAKTUYECKUE 3aHITHS, CAMOCTOsTENbHas pabora
oOyuarorerocs.

[IporpaMMON JUCHUIIIMHBI NPEIYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJISI: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsSI aTTeCTaIHs B (hOpMe IK3aMEHa.

OO6m1ast TpyI0€MKOCTh OCBOCHHUSI TIUCIUTUTMHBI COCTABIIAET 5 3a4eTHBIX equHull, 180 vacos.

SA3bIK 00yUYeHUs 110 AUCIUIUINHE «PYCCKUNY.



HepequL IJIAHUPYEMBIX PE€3YyJIbTATOB oﬁyqum{ o TMCIOMIIJIMHE

1.1. Ileau npenoaaBaHusi AUCHHUILIMHBI

OCHOBHOW LI€NbIO JUCLUUIUIMHBL sBISETCS (OPMHUPOBAHHE Yy CTYIEHTOB IPOYHOM
TEOpeTUYEeCKOM  0a3pl MO  XapakTepUCTHUKAM H  NPUHLOMIY  JEHCTBHA  HaKONHTEIeH
JIEKTPOMarHuTHOM ~ SHEpPIruM,  Kilaccu(UKaluy, MpUHLMIIAM  JEHCTBUS U OCHOBHBIM
AJIEKTPOMArHUTHBIM TPOLIECCaM B HUX, OCHOBHBIM 00JIACcTSM NMPHUMEHEHHs MOJOOHBIX YCTPOWCTB,
YTO TMIO3BOJMT MM YCIEHNIHO pellaTb TEOPETUYECKME W IPaKTUYECKHE 3ajJadyd B  HX
npoeCCHOHATBLHON IeATEbHOCTH, CBA3aHHON C pa3pabOTKOM 371eKTPOPU3MUECKUX TEXHOJIOTHHA U
IPOLIECCOB C IPUMEHEHHUEM CPEJICTB TEXHUUECKOH (PU3HKH.

B obOnactu BocIMTaHUS JUYHOCTH LIEJBIO MOATOTOBKU IO JAHHOW AMCLMILIMHE SBIISETCS
(dopMHpOBaHUE OCHOB OOIEKYIBTYPHBIX U MPOGECCHOHATIBHBIX KOMIETEHIMH 111 IpUOOpeTeHHs
Ka4ecTB, HEOOXOAUMBIX CIEHUAIUCTY MO TEXHUYECKON (PU3MKE, TAaKUX KaK IEeJIeyCTPEMIICHHOCTb,
OpPraHU30BaHHOCTb, TPYAOJIIOOME, OTBETCTBEHHOCTb, I'PAXKIaHCTBEHHOCTh, KOMMYHUKAOEIBHOCTB,
Kp€aTUBHOE MBILIUICHHUE U JIP.

1.2. MepeyeHs MIAHUPYEMBIX Pe3yIbTATOB 00y4eHHs MO AUCUHHUILINHE, COOTHECEHHBIX C

IUIAHMPYeMbIMH pe3yabTaramu ocBoenust OIl

B pesynbrare 0CBOCHUS IUCIUILTUHBI 00YYaIOIIUICS JOIKEH 00J1a1aTh CIeAYIOIUMI

KOMIIETEHIUSAMU:

OIIK-1 «cnocoOHOCTh UCTIONB30BaTh (PyHAaMEHTAIbHBIC 3aKOHBI IPHPOJIBI U OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHbIX JUCHUIUIMH B IPO(ECCUOHATIBHON AEATEIIbHOCTI»:

3HATh — OCHOBHBIE 3aKOHBI (DU3HKH, CBSI3aHHBIC C HAKOTIUTEISIMU YHEPTUH.

OIIK-8 «crnocoOHOCTh CAaMOCTOSITENILHO OCBANBATh COBPEMEHHYIO (PM3NYECKYI0, AHATUTHYECKYIO U

TEXHOJIOTUYECKYIO alMapaTypy pa3IuaHOr0 Ha3HAYEeHUs U paboTaTh Ha HEil»:

3HaTh - IPUHLUI AEUCTBUS U AJITOPUTMBI YIIPABJICHHS HAKOIIUTEISIMU 2JIEKTPOMAarHUTHOM

WHTYKITUH

[TK-4 «criocobHOCTh TPUMEHSTH 3((HEKTUBHBIE METO/IbI CCIIEAOBAHUS (PU3UKO-TEXHUUECKUX

00BEKTOB, MPOIIECCOB U MATEPHAIIOB, IPOBOJIUTH CTAHAPTHBIE U CEPTUPHUKAIIMNOHHBIE UCTIBITAHUS

TEXHOJIOTMYECKHX IPOLIECCOB U U3JEIINN C UCIIOIb30BAaHUEM COBPEMEHHBIX aHAIIMTUYECKUX

CPEJICTB TEXHUYECKON (PU3UKN»:

YMETb - UCNOJIb30BaTh MOTYYEHHBIE 3HAHUS IIPU PELIEHUH NPAKTUYECKUX 3a/1a4 110

MIPOEKTUPOBAHUIO, UCIIBITAHUSAM U HKCIUTyaTalluM HaKOMUTEJIEN AJIEKTPOMarHuTHOW MHAYKIINH,

CTaBUTh U pellIaTh MPOCTEHIINE 3a/1a4l MOJEIUPOBAHUS TOT00OHBIX YCTPONUCTB.

BJIa/IETh HAaBbIKaMH — pa0OThI C HAKOMIUTESIMH 3JIEKTPOMAarHUTHOMN 3HEPTUH.

[TK-5 «roTOBHOCTb H3y4aTh HAYYHO-TEXHUYECKYIO0 HH(POPMALIMIO, OTEUECTBEHHBIN U 3apyO0eKHBbIH

OTIBIT 10 TEMAaTHKE MPOPECCUOHAIBHOMN 1EATEIbHOCTH»:

3HATh - _KJIAaCCU(PHKAIINIO, HA3HAUY€HHE, OCHOBHbBIE CXEMOTEXHHUECKUE PEIIeHHs] HAaKOMUTEeIen

AIIEKTPOMArHUTHOW SHEPTUH U MOHUMATh MPUHIIUIT UX AEUCTBUSA U OCOOEHHOCTH IPUMEHEHUS U

0COOEHHOCTH MX KOHCTPYKIIMH

[TK-9 «cmocoOHOCTh HCTIOMB30BaTh TEXHUUYECKHUE CPEACTBA JJIS ONPEIEIICHNUS] OCHOBHBIX

napaMeTpPOB TEXHOJIOTHYECKOTO MpoIecca, 3y4eHHs CBOMCTB (PU3NKO-TEXHUYECKHX 0OBEKTOB,

W3AEJIUI U MaTepUATIOBY:

YMETb - NPUMEHATH CPEACTBA KOHTPOJIbHO-U3MEPUTEIILHOM anmapaTypsl

[TK-10 «criocoOHOCTh MPUMEHSTh COBPEMEHHbIE HHPOPMAIIMOHHbIE TEXHOJIOTHH, TaKEThI

MPUKJIAJHBIX IPOTPAMM, CETeBbIE KOMITBIOTEPHBIE TEXHOJIOTHH U 06a3bl JTaHHBIX B IPEAMETHOI

o0ractu Juisl pacuera TEXHOJIOTUYECKUX ITapaMeTPOB»:

3HATh — NPUKJIAHOE IPOrpaMMHOE o0ecrieyeHre, He0OX0IMMOe JIJIsl MO/IETTMPOBAHUS

JIEKTPOMAarHUTHBIX HAKOIIUTEJIEH SHEPTUU.

BJIa/IETh HABBIKAMH - TIOMCKA COOTBETCTBYIOIIEH HAyYHO-TEXHUYECKOM JIUTEPATyphl



2. Mecto nucuMiuinebl B ctpykrype OIl
HucnurnimuHa 60a3upyeTcs Ha 3HaHUSX, paHee MPUOOPETEHHBIX 00YYaIOMUMHUCS TTPU U3yUEHUHN

CIEIYIONINX AUCITUTLINH:

- duzuka

- Xumus

- Briciiasg maTemMaTHka

- TeopeTnueckre OCHOBBI AJIEKTPOTECXHUKHU

3HaHus, MOTyYEHHbIE npu W3y4YEHUU Marepuaia JIaHHOU
JMCILUILIMHEL, HMEIOT KaK CaMOCTOSATENIbHOE 3HAYCHHUE, TaK U UCIOJIb3YIOTCS
MIPU U3YYCHUU APYTUX TUCHUTIINH:

— DNeKTpUYECcKHe anmnapaTsl

—  BrpimyckHas kBanuduKanuonHas padora.

3. O0beMm aucuumiannel B 3E/akageM. yac
Jannbie 06 obmeM o0beMe TUCHUILUIUHBI, TPYIOEMKOCTU OTACIbHBIX BUJIOB yueOHOU pabOTHI 1O

JTUCHUIUIMHE (U pacrpepeNieHue 3TOM TPYyJ0eMKOCTH M0 CEMeCTpaM) MpeCTaBIeHbI B Ta0nuiie 1

Tabmuna 1 — O6beM U TPyAOEMKOCTh AUCLIUIIITUHBI

Bug yuyeOHOW paboThl TpynoemkocTs 1o
Bcero
ceMecTpam
No8

1 2 3
OO0mas TpyA0eMKOCTh 5/ 180 5/ 180
aucunanabl, 3E/(1ac)
M3 nux uacoe npakmuueckoi 20 20
no020moeKu
AyoumopHnule 3anamus, BCero 4ac., 50 50
B mom uucne
nekuuu (JT), (4ac) 20 20
[MpakTHuyeckue/ceMUHApCKHE 3aHATHS 20 20
(I13), (wac)
naboparopubie padotsl (JIP), (uac) 10 10
KypcoBoii mpoekT (padota) (KII, KP),
(gac)
Dk3ameH, (Jac) 54 54
Camocmosamenvnas paboma, BCero 76 76
Bux npoMe:KyTOYHOr0 KOHTPOJIS: DK3. DK3.
3aueT, 7udd. 3aueT, sx3ameH (3ader,




dudd. 3a4, Ik3.)

4. Coaepxanue TUCUMILTHHbBI
4.1. PacnpenesieHue TPyJA0eMKOCTH JUCHUTIITHHBI
Mo pa3jiesiaM ¥ BUJAaM 3aHATHH
Pasnessl ¥ TeMbl TUCHUIUIMHBI U HX TPYIOEMKOCTh IPUBE/ICHBI B TAOIHUIIC 2.
Tabmuua 2. — Pa3aensl, TeMbl AUCUUIUIMHBL U UX TPYAOEMKOCTb

Pasnensl, TEMBI QUCLIUIUIMHEI Jlexuun 113 JIP KII CpC
o | @] s | a0)| (wa0)
CemecTp 8
Pazgen 1. DnekTposHEepreTHYeCKUue YCTaHOBKH C 4 4 2
ANEKTPOXUMUICCKHUMHU HAKOTTUTEISIMH, 10
BBIMTOJTHCHHBIMU Ha 0a3€ DIICKTPOXUMHYCCKHX
TeHEepaToOpOB
Paznen 2. DnekTposHepreTHUECKUe YCTAHOBKHU C 4 4 2
ICKTPOXUMHICCKUMU HAKOITUTEIISIMH, 15
BBITIOJTHCHHBIMH Ha 0a3¢ akKyMYJISITOPHBIX OaTapeit
Paznen 3. OcHOBHBIE THITHI HHIYKTHBHBIX 4 4 2 20
HAKOIUTEIICH, MX MapaMeTPhl U MOKa3aTeIH
Paznen 4. CBepXIIpOBOIHUKOBEIE U 4 4 2 15
KPHUOIIPOBOHUKOBBIC MHYKTUBHbIC HAKOITUTEIH
Pasnen 5. O0mue cBeeHnst 0 EMKOCTHBIX 4 4 2 16
HAKOIUTENSAX U XapaKTEPUCTHKA PEKUMOB X Pa0OTHI
HUroro B cemectpe: 20 20 10 76
Hroro 20 20 10 0 76

[IpakTnueckass MOATOTOBKA  3aKJIOYAETCSl B HEMOCPEICTBEHHOM  BBIIIOJHEHUU
00y4aroImyMUCs OIpeIeIEHHbIX TPYJIOBbIX (DYHKIMH, CBA3aHHBIX ¢ Oyayled nmpodeccnoHaIbHON
JESITEIbHOCTBIO.

4.2. CopepixaHue pa3iejioB U TeM JEeKIMOHHBIX 3aHATHI
ConeprkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHATHI TPUBEIACHO B TabmuIe 3.

Ta6m/1ua 3- CO,Z[Cp)KaHI/IC Pa3acyiOB U TCM JICKIIMOHHBIX 3aHATUH

Howmep paznena HaszBanue u conepkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 BHGKTPOBHCPI‘ CTUYCCKUC YCTAHOBKHU C JJICKTPOXUMUYCCKUMU HAKOMMUTCIAMU,
BBIIOJIHEHHBIMU Ha 0a3e QJICKTPOXUMHUYECCKUX I'€HEPATOPOB

2 ONEKTPOIHEPTETUUECKHE YCTAHOBKH C 3IEKTPOXUMUYECKUMHU HAKOTIUTENSIMH,
BBINOJIHEHHBIMU Ha 0a3e akKKyMYJIITOPHBIX OaTapeit

3 OCHOBHBI€E THIIBI HUHAYKTUBHBIX HaKOHHTeHeﬁ, HX IMMapaMeTpPhbl U IOKa3aTCIIN




4 CBepXITPOBOHUKOBBIC U KPHOMPOBOIHUKOBBIC HHIYKTHBHBIC HAKOTIUTEIN
5 OO1mive cBeIEeHNs O EMKOCTHBIX HAKOITUTENSAX M XapaKTEPUCTHKA PEKAMOB X
paboThI

4.3. IlpakTuyeckue (CeMHHAPCKHE) 3aAHATHS

TeMbl IpaKTHUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 4.

Tabmuua 4 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

Ne
Ne TeMbl MPaKTUYECKUX ®opMBbI NPAKTUYECKHX Tpynoemko | paszena
/o 3aHATUN 3aHATHI CTb, (4ac) ivivining
JIHBI
Cemectp 8
1 I/ICCHGHOBaHI/Ie Nl'Cd Pemenue CUTYallUOHHBIX 4 1
aKKyMYJIITOPOB 3amaq
22 Uccnenosanue Li-ion Pemenne cutyanoHHBIX 4 )
AKKyMYJISITOPOB 3a1au
33 PacyeT HHIyKTHBHOTO Pemenne cutyanimoHHBIX 4 3
HaKOIUTEJIs 3a1au
44 Pemenue cutyaumoOHHBIX
Br16op emkxocTu 4 4
3aj1a4
99 HccienoBanue cBUHIIOBEIX Penrenne cutyanmoHHBIX 4 5
aKKyMYIIITOPOB 3aj1a4
Bceero: 20
4.4. JlaGopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh PUBEIEHBI B TAOIULE 5.

Tabnuua 5 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

Tpynoemkoc | No pazznena

Ne ni/mt HanmenoBanue nabopatopHbix paboT
Tb, (4ac) JUCIUIUIAHEI
Cemectp 8
1 Pacuer nepexoHBIX MPOLIECCOB MPH 3apsae U 1
paspsae akKyMyJISTOPHBIX OaTapei.
2 PacueT mapaMeTpoB 1 XapaKTEPUCTHK HHIYKTHBHBIX 2 2
HAaKOIIUTEJIEH.
3 Pacyer mapamMeTpoB U XapaKTEPUCTHK EMKOCTHBIX 2 3
HAaKOIIUTEJIEH.
4 Pacuer npouHOCTH MEXaHMUYECKUX HAKOIIUTEIEH 2 4
SHEPIHUU.




5 MaremaTnueckoe MOJEINPOBaHHE 2 )
AIIEKTPOMEXAHUYECKUX HAKOTUTENIEH SHEPTUH.

Bceero: | 10

45. KypcoBoe npoexTupoBanue (padora)

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosiTeJbHas padoTa 00y4arOIUXCs
Bunpl camocTosTensHON paboThl M €€ TPYIOEMKOCTb ITPUBECHBI B TadnuIe 6.

Tabmuna 6 Buasl caMocTosTENbHON pabOThI U €€ TPYA0EMKOCTb

. Bcero, | Cemectp 8,
Bua camocrositensHOM paboTh
qac qac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuania
46 46
nucuuriniel (TO)
Kypcopoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 15 15
ycneBaemoctu (TKVY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotsl 3a04HNKOB (KP3)
[ToaroroBka Kk MPOMEKYTOYHON aTTeCTalluU
15 15
(I1A)
Bceero: 76 76

5. IlepeueHb yueOHO-MeTOAMYECKOT0 O0ecTIeYeHHs IJIsl CAMOCTOSITEILHOM

padoThl 00yYaOIIMXCH MO0 JUCUUILIMHE (MOTYJIIO)
VY4eOHO-MeToAMYECKHE MaTepuaibl s CaMOCTOSITENbHOM paboThl 00ydaroluXcsl yKa3aHbl B
n.om. 6-11.

6. IlepeyeHb OCHOBHOI U JONMOJHUTEIbHOM JIUTEPATYPbI
6.1. OcHoBHasi JIuTeparypa
[lepeueHb OCHOBHOM JIUTEpATyphl IPUBEIEH B TAOIUIIE 7.

Tabmuma 7 — [lepeueHb OCHOBHOM TUTEpATypHI

Mudp bubnmnorpaduueckas ccpuika / KonmnuecTBo 3k3eMIUISIpOB B
URL agpec O6unbIoTexke(Kpome MEKTPOHHBIX

9K3EMILISPOB)




ISBN 978 -5-
85941-174-0

Ounuienko, I'. b. Pa3ssutue
sHepreTuku Poccun.
Hanpasnenus
WHHOBAILIMOHHOTEXHOJOIMYECKOT O
pa3BUTHSA [ DIEKTPOHHBINA pecypc]

/ T'. b. Oaumenko, I'. b. Jlazapes. -
M.: Poccennxo3zakanemus, 2008. -
200 c.

http://znanium.com/bookread2.php?book=457
679

ISBN 978-5-
7638-2226-7

CysopuH, A. B.
DNEKTPOTEXHOIOTHUECKHE
YCTaHOBKH [ DJIEKTPOHHBII
pecypce] : yueb. mocobue / A. B.
CysopuH. - Kpacnosipck : Cuo.

http://znanium.com/bookread2.php?book=442
851

dbenep. yu-1, 2011. - 376 c.

ISBN 978-5-
00091-016-0

DHeprocOeperamIme TeXHOJIOTHUB
MIPOMBIIIJICHHOCTH: Y4eOHoe
nocobue / A.M. Adounumn, FO.H.
[HaperopoaieB u ap. - 2 uza. - M.:
®opym: HUL[ UHOPA-M, 2015. -
272 c.

http://znanium.com/bookread2.php?book=4
92544

JIpIcakoB, A.A.
OnexrporexHonorus. Kypc
neKuui [DIeKTpoHHbIN pecypc] :
yue0. moc. / A.A. JIsicakos. -
Crasporonb, 2013. - 124 c.

http://znanium.com/bookread2.php?book=5
15169

ISBN 978-5-
01134-596-9

2013

TexHomorus sHEProcOEpeKEHUS:
VYueonuk / 10.J]. Cubuxun, M.1O.
CubukuH. - 3-e 3., nepepad. u
not. - M.: ®opym: HUI] UHDPA-
M, 2013. - 352 c.: un.

http://znanium.com/bookread2.php?book=4
00962

6.2. JlonoJIHUTe/IbHASA JIUTEpaTypa
[lepeueHs AOMONHUTENBHON JINTEPATYPHI MPUBEICH B Ta0OIHIIE 8.

Tabnuua 8 — [lepedyeHb JONOTHUTEIBHOM JTUTEPATYPHI

[Mudp

bubnuorpaduyeckas ccpiika/
URL anpec

KonmruecTBo 9K3eMIUTSIpOB B
oubmmoTexe(kpome

AIIEKTPOHHBIX SK3EMILISIPOB)



http://znanium.com/bookread2.php?book=457679
http://znanium.com/bookread2.php?book=457679
http://znanium.com/bookread2.php?book=442851
http://znanium.com/bookread2.php?book=442851
http://znanium.com/bookread2.php?book=492544
http://znanium.com/bookread2.php?book=492544
http://znanium.com/bookread2.php?book=515169
http://znanium.com/bookread2.php?book=515169
http://znanium.com/bookread2.php?book=400962
http://znanium.com/bookread2.php?book=400962
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ISBN 978-5-7638-
2573-2

bobOpos, A. B. BerponusenbHbie
KOMILJICKCHI B
NELEHTPAIN30BaHHOM
AIIEKTPOCHAOKEHHUH
[DnexTpoHHBIN pecypc] :
moHorpadwus / A. B. bobpos, B.
A. TpewmsicoB. - KpacHospck:

Cub. denep. yu-1, 2012. - 216 c.

http://znanium.com/bookread2.php?book=4
92898

ISBN 978-5-91671-
332-9

Pudxun, Ix. Tperbs
[IPOMBIIITICHHAS! PEBOJIOLIHS:
Kak ropu3oHTaJIbHBIE
B3aUMOJICVCTBUSI MEHSIOT
SHEPIeTUKY, SKOHOMUKY U MUPB
1esioM [ DaeKTpoHHbIH pecype] /
Jlxepemu PudkuH ;

[lep. c anrin. — M.: AnbpninHa

http://znanium.com/bookread2.php?book=5
21286

7. IlepeueHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH

«I/IHTepHeT», HCOﬁXO}II/IMLIX JJIA OCBOCHHUA JUCIHHUIIJIMHBI
[TepeueHs pecypcoB WH(DOPMAMOHHO-TEIICKOMMYHHUKAITMOHHON ceTH «VHTepHET», HEOOXOIMMBIX

AJI1 OCBOCHH A AVCHUIIIMHBI IPUBCACH B Ta6JH/H_IC 9.

Tabmuma 9 — Ilepeuenp pecypcoB MHPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHON cetn «MHTepHeT»,
HEOOXOUMBIX JIJIsl OCBOSHUS IUCIIUTUIMHBI

URL agpec

HaunmenoBaunue

He npexycmorpeno

8. IlepeuyeHb HH(POPMALMOHHBIX TEXHOJIOIHA, HCIOJIb3yeMbIX NPH

OCYILIeCTBJIEHMH 00Pa30BaTEJIbHOI0 MPOLECCa M0 AUCIHUILINHE
8.1. IlepeueHb MPOrpaMMHOI0 oGecnevYeHHst
[Tepeuensb ucnosb3yeMoro NporpaMMHOro ooecrieueHys npeacrasieH B Tabnune 10.

Tabnuua 10 — ITepeuens nporpaMMHOro obecrevyeHus

Ne ii/mt

HaunmenoBaunue

He npenycmorpeno

8.2. Ilepeuenb HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM
[Tepeuenp ucnonb3yeMbIX HH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM MpecTaBieH B Tabnuue 11.
Tabauna 11 — Ilepeyerb HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t

HanmenoBanue

He npenycmorpeno

9. MarepuajbHO-TeXHHMYecKas 0a3a, HeoOXoauMAas VISl OCYIIeCTBJICHUS

00pa30BaTeJbHOI0 MPOLECCA MO JUCHUIJINHE
CocraB MaTepuaaIbHO-TEXHHUECKOM 0a3bl MPeICTaBIICH B Ta0muIe 12.



http://znanium.com/bookread2.php?book=492898
http://znanium.com/bookread2.php?book=492898
http://znanium.com/bookread2.php?book=521286
http://znanium.com/bookread2.php?book=521286

Tabmuma 12 — CocraB MaTepralibHO-TEXHIUYECKOH 0a3bl

11

Howmep aynuropuun
Ne HauMenoBaHue cOCTaBHON 4aCcTH MaTePUATBHO-TEXHUYECKON 0a3bl (ipu
/1 HEOOXOIMUMOCTH )
1 KomMmmibroTepHslii Ki1acce 21-23
2 MynbTuMeanitHas JIEKIMOHHAS ayUTOPUS 21-21
3 Criennanu3upoBaHHas 1ab0paTopust 116

10. q)OHIl OLCHOYHbBIX CPEACTB 1JIsl MPOBCACHUA l'IpOMe)KyTO‘IHOﬁ arrecranmumn

00y4Jaromuxcsi Mo JMCUUIJINHE
10.1. CocraB (hoH1a OIIECHOYHBIX CPEACTB MPUBECH B Tadymie 13

Ta6muna 13 - CoctaB ¢poHIa OIIEHOYHBIX CPENICTB ISl IPOMEKYTOUHOM aTTeCTAI[IH

Bua npome:xyToyHOM aTrTecranuu [IpuMepHBIil TepeUeHb OIIEHOYHBIX
CpENCTB

3amauu;
Tecrthl.

DK3aMeH Crmcok BOIIPOCOB K 3K3aMCHY;

10.2. TlepedeHb KOMIIETEHIM, OTHOCSIIMXCA K AWCHUIUIMHE, W dTanbl MX (HOPMUPOBAHHS B

IpolLIecCe OCBOCHHS 00pa30BaTeIbHON IPOrpaMMBbI IPUBEACHHI B Ta0uie 14.

Tabmuna 14 — IlepedeHh KOMIETCHIMA C yKa3aHHUEM JTaloB HUX (OPMUPOBAHHS B IPOIECCE

OCBOCHUA 06pa3OBaTeJIBHOI>'I IMporpaMmaI

Howmep cemectpa

Oranbl GOPMUPOBAHKS KOMIIETEHIIUN 10
JUCIUILIMHAM/TIPaKTHKaM B nporiecce ocBoenus OI1

C€CTCCTBCHHOHAYYHbIX JUCIUIIINH B HpO(l)eCCI/IOHaJIBHOI\/’I ACATCIIBHOCTH»

OIIK-1 «cmocoOHOCTh HCIIOJIB30BATh (I)YH)IaMeHTaJIBHBIe 3aKOHBI IMPUPOJABI U OCHOBHBIC 3aKOHBI

1 dusuka

2 duznka

2 Xumus

3 Marepunanosenenue

3 [TpuknaaHas MexaHUKa

3 Teopernueckas MexaHHKa

3 Pduznka

3 DIEeKTPOTEXHHUKA

4 OcHOBBI PO UIU3ALUT

4 [TpuknaaHas MexaHHKa
[TpousBocTBEeHHAs MPaKTHKa o MOJTYYEHHUIO

4 npodecCHOHANbHBIX YMEHMM M OmbITa MNpOopecCHOHATbHON
JeSTEIbHOCTH (TEXHOJIOTHYecKas)

4 OneKTpOHUKA

4 OJEeKTPOTEXHUKA

5 be3zonacHOCTb KU3HEAEATETLHOCTH

5 Teopus puznyeckux mnosen
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DNeKTpOHUKA

(o]

[Tpou3BoOJACTBEHHAs  TMPAaKTUKAa  HAYYHO-HCCIIEOBATEIbCKAsS
pabora

KOHTpOJ'IB u JANardHoCTHuKa OJICKTPOMEXaHUYCCKHUX u
SJICKTPOSHEPICTHICCKUX CUCTEM U KOMIIJICKCOB

Hakonurenu 31eKTpOMarHuTHON SHEPTUU

HpOH?:BOI[CTBeHHa}I npeaauIiIoOMHas IMpakTuKa

8
8
8
8

dusnyecKue NPUHIUIBI KOHCTPYHMPOBAHUS NPUOOPOB KOHTPOJIS
U JUArHOCTUKU

8

:‘)J'ICKTpOMCXEITpOHHBIe CHCTEMBI U KOMITJIIECKCHI

OIIK-8 «crocoOHOCTh CaMOCTOSITENIbHO OCBAaUBAaTh COBPEMEHHYIO (PU3UUYECKYI0, AaHAIUTUYECKYIO U

TEXHOJIOTHYECKYIO anmnaparypy pa3IuvdHOro Ha3HAYCHHsS U paboTaTh Ha HEi»

MarepuanoseneHue

DIIEKTPOTEXHUKA

BJ'ICKTp OTCXHHUKA

HpOMLIHIJ'ICHHaSI QJICKTPOHHUKA

HpOMLIHIJIeHHaﬂ 9JICKTPOHUKA

CxeMOTeXHHKa CpCACTB KOHTPOJIA

®dusnueckue METOIbI OTYICHUST HHPOPMATUT

Haxonurenu 3J'ICKTpOMaI‘HI/ITHOI71 OHCPIrun

0 [Ofoojoo|o|g bW W

duznyeckre NPUHIUIBI KOHCTPYUPOBAHUS MPUOOPOB KOHTPOIIS
U JTUAarHOCTUKH

8

3J'I€KTpOM€X21TpOHHI>IG CHCTCMBI U KOMITJICKCHI

[1K-4 «cmocoOHOCTh HPUMEHSTH A(P(EKTUBHBIE METOJbl HCCIEIOBAaHUS (PUIUKO-TEXHUUYECKUX

O6’B€KTOB, IMponeccoB U MaTcpuaJioB, IPOBOAUTE CTAHAAPTHBIC U CepTI/I(I)I/IKaLII/IOHHI)Ie HCIIbITAaHUA

TCXHOJIOTHUYCCKUX IPOUCCCOB U U3ICIUN C MCIOJIb30BaHUEM COBPCMCHHBIX AHAJIUTUYCCKHUX

CPEACTB TEXHUYECKOH (PU3NKI»

3

MarepuanoseneHue

TeopeTnueckass MEXaHUKA

Mertposnorusi, ctaHAapTHU3anus U cepTUPUKALUs

HcnonHuTeabHbIe YCTpOﬁCTBa CHUCTCM YIIPpaBJICHUA

Teopust puznyeckux mnomueu

3JICKTpI/I‘-ICCKI/IC MallIWHbI U arapaThbl

[IporpammupyeMbie TOTHYECKUE HHTETPATBHBIE CXEMBI

[Ipon3BonCTBEHHAsT ~ MPAaKTHKa  HAYYHO-MCCIIEAOBATEIBCKAsS
pabota

CxeMOoTeXHHUKa CpCACTB KOHTPOJIA

DdU3NYECKUE METOIBI MOJIYYCHUA HH(bOpMaLII/II/I

BHCKTPI/I'-IGCKI/Ie MalIvHBI U armapaTbl

~N[OoO|OoO|Oo| O [(ojoo] o>

MaremaTHuecKkre MeTOIbI MCCIEIOBAHNI

Marematuueckue OCHOBBI TEOpun aBTOMATHYECKOTO
peryarpoBaHus

~N| o~

OcHOBBI c03/1aHUS IU(PPOBBIX ABOHHUKOB
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Pa3zpaboTka u npoeKTUpOBaHUE HOBBIX M3/IETUN

TexHUYEeCKHEe PUCKU ITPU CO3/ITaHUU HOBOM TEXHUKHU

Hakommrenn BJICKTpOMaFHI/ITHOﬁ SHEPIrun

Hepaspymiaronuii KOHTpOJIb

duznyeckue NPUHIUIBI KOHCTPYUPOBAHUS MPUOOPOB KOHTPOJIS
U JUarHOCTUKH

0o 0 ||| NN

DIIEKTPOMEXaTPOHHBIE CUCTEMbI U KOMILJIEKCHI

8 DnekTpoTexHuka obopymoBanus ADC

[TIK-5 «roTOBHOCTH HM3y4yaTh HAYYHO-TEXHUYECKYI0 MH(GOPMAIUIO, OTEUYECTBEHHBIA U 3apyOeKHbBIN
OTIBIT MO TEMATHKE MPOPECCUOHANBHON AESITETbHOCTH

1 WuxeHepHas 1 KOMITbIOTepHAas Tpaduka
YyeOHast MPAKTHKA 1o MOJTy4EHUTO MIEPBUYHBIX

) npoecCHOHABHBIX YMEHHA ¥ HAaBBIKOB, B TOM 4YHCIIC
MEPBUYHBIX yYMEHHW W HAaBBIKOB HAyYHO-HCCIIEI0BATEIIBCKOM
JESITEIbHOCTH

3 MartepuanoBeneHue

4 OcHoBbI IpohUIN3aUN

4 DNeKTpOHUKA

5 DNeKTpOHUKA

5 [IpousBojacTBEHHAass  MpakTUKa  HAy4YHO-HCCIIEOBATEIbCKas
pabora

6 duznyeckre MEeToIbl MOTyYeHHs] UHpOpMauu

7 MaremaTndecKkre MeTOIbI MCCIEIOBAHNN

7 Matremaruueckue OCHOBBI TEOpUHU ABTOMATHYECKOTO
peryJIMpOBaHUS

8 HakonuTenu »eKTpoMarHuTHOM SHEPTUU

3 [InanupoBaHre W  TEXHHUKO-DKOHOMHYECKOE O0OOCHOBaHHE

OM3HEC-TIPOEKTOB

[IK-9 «crmocoOHOCTh HCMOJMB30BaTh TEXHUYECKHWE CPEJCTBAa I OMPEIEICHUS OCHOBHBIX
napamMeTpoB TEXHOJOTUYECKOTO TMPOIecca, M3YYCHHsS CBOMCTB (DHM3UKO-TEXHUYECKHUX OOBEKTOB,
W3AEIUI U MaTepUATIOB)

3 Marepuanosenenue
[TpousBocTBEeHHAs MPaKTHKa o MOJTyYEHHUIO
4 npodeCCHOHATBHBIX YMEHUH U OmbITa MpoeCcCHOHATHLHON

JeSITEIbHOCTH (TEXHOJIOTHYecKas)

HcrionHuTENBHBIE YCTPOMCTBA CUCTEM YIIPABIICHUS

aﬂeKTpI/I'-IeCKI/Ie MalIvHBI U alrmapaTbl

HpOFpaMMI/IpyeMLIC JIOTUYCCKHEC NHTCTPAJIbHBIC CXCMBbI

[Tpon3BoACTBEHHAss ~ MpaKTHKa  HAyYHO-MCCIIEAOBATEIbCKAs
pabota

CxeMOoTexXHUKa CPEACTB KOHTPOJIS

dusznyeckre METo/Ibl MOTy4eHHs] UHpopMauu

OO O | O OO

SHCKTpI/ItIeCKI/IC MallIWHbI U arIapaThbl
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OcHOBBI co3/1aHUS IU(PPOBBIX ABOHHUKOB

Pa3zpaboTka u npoeKTUpOBaHUE HOBBIX U3/IETUN

Hakommrenn BJICKTpOMaFHI/ITHOﬁ SHEPIrun

Hepaspymiaronuii KOHTpOJIb

0O |00|00l N

duznyeckue NPUHIUIBI KOHCTPYUPOBAHUS MPUOOPOB KOHTPOJIS

U JUariHoCTUKHu

[IK-10 «crmocoOHOCTh TPUMEHSTh COBPEMEHHBIE HMH()OPMAIIMOHHBIE TEXHOJIOTUH, MaKEeThI

MNPUKJIAAHBIX IIPOrpaMM, CCTCBBIC KOMIIBIOTCPHBIC TCXHOJIOTHUH U 0a3nl JaHHBbIX B HpGI[MCTHOfI

obnactu AJId pacdye€Ta TEXHOJIIOTHYCCKUX IMapaMETPOB»

2

HudopmaninoHHbIE TEXHOJIOTUN

2

Xumus

3

TeopeTnueckas MEXaHUKA

[IpousBoacTBeHHAs MpaKTUKa o MOJTYYECHUIO
npo(heCCHOHANBHBIX YMEHHM U OMNbBITa TPOPECCHOHATBHON
JESTEIbHOCTH (TEXHOJIOTHYECcKas)

KOMHBI-OTepHBIe CCTU

CucremMHoe IIporpaMmMHOC obecrieyeHne

Teopust aBTOMaTHYECKOTO YIIpaBICHUS

ba3e1r maHHbBIX

HporpaMMpreMLIe JIOTUYCCKUC UHTCIPAJIbHBIC CXCMBI

CxeMOTeXHHKa CpCaACTB KOHTPOJIA

Teopust aBTOMaTHYECKOTO YIIPaBICHUS

I/I}IGHTI/I(bI/IKaHI/IH N INarHoCTukKa CUCTEM YIIpaBJICHUA

OcHOBBI cO3/1aHUS LIU(PPOBBIX IBOWHUKOB

HpOFpaMMI/IpOBaHI/Ie MHUKPOKOHTPOJIJICPOB

Pa3pa60TKa H IPOCKTUPOBAHUEC HOBBIX 156631 (S 050

CHCTEMEI ¢ HNCKYCCTBCHHBIM MHTCIIJICKTOM

Teopust aBTOMaTHYECKOTO YIIPaBICHUS

TexHOoI0rnK pacrio3HaBaHUS peun

O NI NN N[N [N [N OO0l 01 O1

Hakonurenu 3HeKTpOMaFHI/ITHOI>'I SHEPIrun

10.3. B kauecTBe KpUTEpUEB OLIEHKH YPOBHS CHOPMHPOBAHHOCTU (OCBOEHUS) y OOy4aromuxcs
KOMIIETEHIIMH NMPUMEHSETCs 1IKaja MOAYJIbHO—PEUTUHIOBOM CHCTEMBbl YHHUBEpcUTeTa. B Tabnuie
15 mnpencraBnena 100—OamnbHast W 4-0ajuibHas IIKaldbl JUIs  OLEHKH C(HOPMHPOBAHHOCTH

KOMIIETECHITHH.
Tabmuua 15 —Kpurepuu olieHKH ypOBHSI CPOPMHUPOBAHHOCTH KOMITETCHIIUH
OrieHKa KOMITETEHLIMI
100- .
4-GarutbHast XapaxrepucTuka cpopMUPOBAHHBIX KOMITETEHIUI
OanbHas
TIKasa
TIKaja
- oOyyaronuiicss riay0OKO M BCECTOPOHHE YCBOWJI IPOTpPaMMHBIN
MaTepHal;
e5<K<1gp | (OTMIHO» | - YBEPEHHO, JIOTHYHO, NOCNENOBATENBHO H TPAMOTHO €TI0 H3JIaraet;
= «3a4TEHO» | - ONMHUpAasCh Ha 3HAHWUS OCHOBHON W JOTMOJHHUTEIHHON IJUTEpaTypHI,
TECHO MPUBS3BIBAET YCBOCHHBIC HAyYHBIE MTOJIOKEHHS C TIPAKTHIECKOM
JeSITeIbHOCTBIO HAIIPABJICHHUS;




15

- yMe10 00OCHOBBIBAET U apIyMEHTHUPYET BBIABUIAEMbIE UM UJIEHU;
- JIeJIaeT BBIBOJIBI M 000OIICHMS;
- cBOOOJIHO BJIA/ICET CUCTEMOM CIICIIMATN3UPOBAHHBIX TOHSATHIHA.

- o0yyarouuiicss TBEpIO0 YCBOWI MPOrpaMMHBINA MaTepuall, TpaMOTHO U
[0 CYLIECTBY U3Jaraer €ero, ONMPasiChb Ha 3HAHUA OCHOBHOM
JUTEpaTyphl;

- HE JIOIYCKaeT CYLIECTBEHHBIX HETOUHOCTEH;

<«XOPOLLIO» .
70<K<s4 @auteHoy | T YBASPIBACT YCBOCHHBIC 3HAHHS C TPAKTHYECKOH NEATETBHOCTHIO
HaIlpaBJICHUS;
- apryMEHTHPYET Hay4HBIC ITOJIOXKCHMUS,
- JeJaeT BEIBOIBI U 0000IIEHH;
- BJI3JICET CUCTEMON CHEUAIN3UPOBAHHBIX MOHATUH.
- oOyyaromuiicss yCBOWJI TOJIbKO OCHOBHOM NPOrpaMMHBIN MaTepual,
[0 CYHIECTBY H3JIaraeT €ro, ONnupaschb Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPATYPHI;
«y/IOBJIETBO- | - JIOMYCKAET HECYLIECTBEHHbIC OIINOKN U HETOUHOCTH;
55<K<69 PUTENBHO» | - HCHBITHIBAET 3aTPyJHEHUS B IMPAKTUYECKOM INPUMEHEHUM 3HAHUI
«GAYTCHO» | HAIIPaBJICHUS,
- ¢1a00 apryMeHTHPYEeT Hay4Hble OJOXKEHHUS;
- 3aTpyaHsAETCs B (GOPMYJIUPOBAHUM BBIBOJIOB U 00OOIIEHMI;
- YaCTUYHO BJIAJICET CUCTEMOM CIENMATN3UPOBAHHBIX ITOHSATUI.
- oOyuvaromuiics He YCBOWJI 3HAYUTENIbHOM YacTH MPOrpaMMHOIO
MaTepuana,
(HEYJIOBJIETBO | -  JIOYCKaeT CYyLIECTBEHHblE OLIMOKM W  HETOYHOCTH  IpH
K<54 PUTENBHO» | PACCMOTPEHUU IIPOOJIEM B KOHKPETHOM HalpaBICHUH;
«HE 3aUTE€HO» | - UCIIBITHIBAET TPYIHOCTH B IPAKTUYECKOM IPUMEHEHUU 3HAHUK;

- HE MOKET apryMEHTHPOBATh HAyYHBIE MOJIOKEHNUS,
- He (D OPMYIIMPYET BHIBOJOB M 000OIICHHUA.

10.4. TwumoBbie KOHTPOJIbHBIC 3aJTaHUS HITH HHBIC MATEPHAJIbI:
1. 3ajmaun as 9k3amena (tabnuna 16)

Tabmuna 16 — 3amaun 11 SK3aMeHa

Ne i/t

Hepequb 3aaad Jisd OK3aMCHa
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3amaua 1. YcnoBue: OnpenenuTts 3apsi] U SGHEPTUI0 KaKI0T0 KOHeHcaTopa (¢
M3BECTHOW €MKOCTBIO) Ha pHC. 1, eciii cucTemMa OIKIIF04eHa B CETh € 3a1aHHBIM
HAIIPSKECHUEM.

C
f; H
! G 2
!_0 b
K
C, d c?

Puc. 1

3anava 2. Ycnosue: [Imockuil cioucThIil KOHJIEHCATOP, IPEICTABICHHBIN Ha puc. 2,
MMeEET 3aJaHHYI0 IOBEPXHOCTh KAYKIOW IUIACTUHBI, UMEET TUIIEKTPUK, COCTOSIINN U3
CITIOJTBI C 3aIaHHOM TOJIIIIMHOM M CTEKJIA C 3aJaHHOM TOJNIMHON. I3BeCTHBI MPOOUBHBIE
HAIPSHDKEHHOCTH CIIOJBI U CTEKJIa COOTBETCTBEHHO. BBIUNCINTD €MKOCTh
KOHJICHCATOPA U IPEIEIbHOE HANPSHKEHUE, HA KOTOPOE €r0 MOXKHO BKJIIOYATh,
MpUHUMASE sl 0oJiee ¢1aboro CJIosl IBOWHOM 3armac JIEKTPUIECKONM TPOYHOCTH.

’y

¢

il =
2{ +

(2

3

Puc. 2

3anaua 3. Ycnosue: K 6arapee Li-ion akkymynsaropos, /IC koTopoii u BHyTpeHHee
COINPOTHBIIEHUE 33JaHbl, IPUCOECTUHEH NMPOBOJHUK. OTNPEeNnTh: CONPOTUBIICHUE
[TPOBOJHMKA, P KOTOPOM MOIIIHOCTb, BBIJENII€EMasl B HEM, MAKCUMaJIbHa; MOILITHOCTh
KOTOpasi IPpU STOM BBIAEISIETCS B POBOJIHUKE.

3anaua 4. Ycnosue: 3agano DJIC Li-ion 6arapeu u conpoTHBIIEHHE BHEIIHEH Lenn
paBHO, a Takxke cuia Toka. Haittu KIIJ[ 6atapeu. IIpu kakoM 3HaYeHUH BHELTHETO
conpotusienus KI1J] Oyner pasen 99 % ?

3amada 5. Ycmosue: st CBEpXIPOBOISIIIETO CIJIaBa HA OCHOBE HUOOMsI-TaHTAaJIa
3aJJaHO BTOpOE KpUTHYECKOe moJie U napamerp [ un3dypra-Jlannay. Ouenuts nepsoe
KpUTHYECKOE TIO0JIE.

3anada 6. Ycnosue: [l cCBEpXIPOBOISILETO CIUIaBa 337aHO0 BTOPOE KPUTHUYECKOE TOJIeU
napamerp ['un3Oypra-Jlannay. HaliTu sHepruo ogMHOYHOTO BUXPSL.
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2. Boripocs! (3amaun) st 3adera / nuddepeHmpoBanHoro 3adera (tabmumna 17)

Tabmuna 17 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

Ne /1

[Tepeuens BompocoB (3a1a4) aist 3a4dera / qudhepeHIIpPOBAHHOTO 3a9eTa

VY4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

3. Tembl M 3amaHue UIsl BBIIOJHEHUS KYypCOBOW paOOThI / BBIMNOJIHEHHS KYpPCOBOTO MPOEKTa
(Tabmuna 18)
Tabmuma 18 — IlpumepHbIii mepedeHb TEM Ui BBINIOJHEHHS KYypCOBOW paOOTHI / BBIMOJHEHUS

KypCOBOT'O TIPOEKTa

Ne i/t

[TpuMepHBIii IepeYeHb TeM ISl BBIOJIHEHHS KYPCOBOU PaOOTHI / BBITOTHEHHS
KypPCOBOT'O IIPOEKTa

Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4. Bornpochl 7Sl TPOBEICHHS IPOMEKYTOUHOM aTTECTAIlMU PH TeCTUpOBaHuK (Tadbmuia 19)

Tabmuna 19 — [IpumepHbIii IepeYeHb BOPOCOB AJIs TECTOB

Ne i/t

IIpuMepHBIii TepedeHb BOIPOCOB I TECTOB

1. Yo Takoe sBICHHE CBEPXIPOBOAUMOCTH?

2. 'maBHbIC HaNMPaBJICHUS IPUMEHEHUS CBEPXITPOBOISIINX MAaTHUTOB.

3. Ise Li-ion 6atapeu coequnensl onnonMenHbMu nomtocamu (E1 =1,2 B, r1 =0,1
OwMm, E2 =0,9 B, 12 = 0,3 Om). 3a1aHO CONPOTUBIICHNE COCTUHUTEIILHBIX TIPOBOJIOB
paBHo (0,2 Om). OnpenenuTh CHITY TOKa B I[STIH.

4. Kakue BeliecTBa B OCHOBHOM HCIONIb3ytoTCs B KauecTBe BTCII?

5. Obnactu npuMeHeHus MPHOOPOB CUIIOBON AIIEKTPOHUKH.

6. 3amano DJIC 6arapeu Li-ion akkymyssitopoB (E = 12 B) u cuia Toka KOpOTKOTO
3aMbikaHus (5 A). Kakyro HanGosbIyt0 MOIIHOCT MOKHO MTOJTYYUTh BO BHEIIHEH
1IeTy, COeTMHEHHOU ¢ Tako OaTapeeii?

7. Ctpykrypa BTCII. 3a cuet yero gocturaercs 3pQeKkT cBepXIpoBOIUMOCTH?

8. UTo Takoe MmoxynpoBOAHUK, (PU3NIECKHUE TIPUHIIUITEI PAOOTHI.

9. 3amaHo BTOpOE KPUTHUECKOE TI0JIe CBEepXIpoBogHIKA (30 kD) 1 €ro KpUTHIeCKoe
tepmoinHamuyeckoe nosze (1500 D). Onpenenuts uemy paBeH napamerp I'un3Oypra-
Jlannay? Uemy paBHbI ITTyOMHA MPOHUKHOBEHHUSI MATHUTHOTO TOJIS U AJIMHA
KOT'€pEHTHOCTH JIJISl 3TOT0 CBEPXIPOBOIHUKA? UeMy paBHO NEPBOE KPUTUUECKOE T10JIE
CBEpXIPOBOJHUKA?

10. Ceepxmnpooasue BTCII-npoBoza, XapakKTepUCTUKU U TPUMEHEHHE.

11. Knaccudukarus 31eKTpUYECKUX HaKOMUTENEeH SHEPTHH.

12. Oxcuna uTTpusi-6apus-MeIu UMEET 3aJaHHYI0 JUTMHY KorepeHTHocTH (1,5 HM) u
riyouHy npoHukHoBeHus (150 HM). OnpenenuTs MIOTHOCTh BUXPEBOTO TOKA Ha
pPaccTOSTHUU, PaBHOM JUIMHE KOT€PEHTHOCTHU OT LIEHTPa OJJMHOYHOTO BUXPSI.

13. IlepcnieKTUBBI IPUMEHEHHUSI CBEPXIIPOBOASAIINX MATHUTOB B SHEPT€TUKE.

14. InnyKTUBHBIE HAKOTIUTENU U UX CBOMCTBA.

15. OnpenenuTs 3apsi1 U SHEPTHIO KaXKJ0r0 KOHJIEHCAaTopa B cxeMme Ha pHc. 1. 3agaHbl
sHaueHust emxocteit (C1 = 50 mxd, C2 = 150 mxd, C3 = 300 mxd) u Hanpsprkerns (U =

240 B).
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16. EMKOCTHBIC 1 MOJIEKYJISIPHBIC HAKOTIUTENN YHEPTUHU — CXOJICTBA U Pa3IHUHsI.

17. Paznuuust peskMMOB CUCTEMOOOPA3YIOIIUX H PACHIPEACITUTEIbHBIX CETCH.

18. Ilyist cxemsl puc. 1, onmpeaenuTs eMKOCTh KOHJCHCATOPA U TIPEIeIbHOE
HaIpsHKCHUE, Ha KOTOPOE €ro MOYKHO BKJIFOUATh (17151 OoJiee ¢aboro ciiosi TBOHHON
3amac 3MeKTprudecKoii mpounocty). Ilnomams xax o miactussl (12 cm?). Mmeer asa
nuanekTpuka caofa (e rl = 6) Tommmuuoi (d1 = 0,3 Mmm) u ctekna (€ 12 = 7) TOMIIMHON
(d1 = 0,4 mm). [IpobuBHOE Hanpspxerue cioasl (E1 = 77 kB/MMm) u ctexna (E2 = 36
kB/MM).
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5. KoHTposibHBIE U TIPAaKTHYECKUE 3a1a4u¥ / 337aHus 1Mo Auciuiuiinae (tadiuia 20)

Tabmuua 20 — [IpumepHbIit mepeueHb KOHTPOJIBHBIX M IPAKTUYECKUX 3a/1a4 / 3aJJaHUN

Ne /i1

[TpumepHbIii epedeHb KOHTPOJIbHBIX U MPAKTHUECKUX 3aj1a4 / 3a/1aHuil

He npenycmorpeno

10.5. Meromuveckne MaTepHallbl, ONPEACISIONINE IMPOIEAYPhl OICHUBAHUS 3HAHWH, yMEHUH,
HaBBIKOB U / WJIM OIBITA JAEATEIbHOCTH, XapaKTePU3YIOLINX 3Tarbl (OPMUPOBAHUS KOMIIETEHIINH,
conepskarcs B [Tonoxxkenusax «O TekylieM KOHTpOJIE YCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTecTauuu
cryaentoB ['VAIIL, oOyuarommxcss Mo mporpaMmam BbICIIEro oOpa3oBaHus» U «O MOAYJIBHO-
PEUTHHIOBOW CUCTEME OLIEHKU KadecTBa yueOHOM paboThl cTyneHToB B ['Y All».
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11. MeToauueckue yKazanus JJis1 00y4AOIIMXCS 110 OCBOCHUIO U CIUILINHBI

Lenbio QUCHUIUIMHBL SBJISIETCS — MOJTYYeHHE CTYACHTaMU HEOOXOAMMBIX 3HAHUI, YMEHUH U
HaBBIKOB B OOJIACTH HAKOMHUTENECH OSJIEKTPOMArHUTHOM OSHEPTrUM CO3JaHHE TOAJEPKUBAIOIICH
00pa30BaTeNbHON cpeabl IPENoAaBaHMsl, MPEIOCTABICHUE BO3MOXXHOCTH CTYAEHTaM pPa3BUTh U
IPOIEMOHCTPUPOBATH HABBIKM B YKa3aHHOW 001acTH.

MeToauuyecKue YKa3aHusd 1Jid oﬁyqamumxcﬂ 110 OCBOCHUIO JICKIITMOHHOT0 MaTepuaJja

OcHOBHOE Ha3Ha4Y€HUE JIEKIIMOHHOIO Marepuana — JIOTUYECKHM CTPOMHOE, CHUCTEMHOE,
riyOoOKoe | SICHOE M3JIoKeHHe ydeOHoro marepuaia. HazHaueHre COBpEMEHHOM JIGKIIMU B paMKax
JUCHUTUTMHBL HE B TOM, 4YTOOBI MOJYyYUTHh BCIHO HWHPOPMALMIO 1O TeMe, a B OCBOCHHHU
(GyHIaMeHTaJIbHBIX MPOOJIEM JUCLMILIMHBL, METO0B HAYYHOI'O ITO3HAHHUS, HOBEHIIMX JTIOCTUKEHUIN
Hay4HOH  MpIcmu. B ydeOHOM  mpomecce  JIEKIHMS — BBIIOJHAET — METO0JIOTUYECKYIO,
OpraHu3alMOHHYI0 W HH(pOpManmoHHy0 (yHKIUH. JIEeKIHs pacKpbIBaeT MOHATUHHBINA ammapar
KOHKPETHOWH O0O0JIaCTH 3HaHUA, €¢ MpoOJeMbl, MAeT IENbHOE MPEJICTaBICHHE O AUCHUIUIMHE,
MOKa3bIBAE€T B3aUMOCBS3b C APYTMMU AUCILUIUIMHAMM.

HnaHpreMm PE3YIbTAaThl IPU OCBOCHUU 06y11a10u11/1Mc;1 JICKIHHOHHOT'O MaTCpHrajia:

® JIOJTYYCHUC COBPCMCHHBLIX, LECJIOCTHBIX, B3aMMOCBA3aHHBIX 3H21HI/II>1, YPOBCHL KOTOPBIX
OIIPEACIIACTCA ueneBoﬁ YCTaHOBKOﬁ K Ka)K,HOfI KOHerTHOﬁ TEMC,

® JIOJIYUYCHHUC OIIbITa TBOp‘-ICCKOfI pa6OTBI COBMCCTHO C IIPCIIOAABATCIIEM

e pasBuTHE MNPOodhecCuOHATHFHO—/IETIOBBIX KA4eCTB, JIOOBH K MpEAMETY "
CaMOCTOSTEJIBHOTO TBOPYECKOT'O MBIIUICHUS.

® JIOABJICHHUC HeO6XOI[I/IM01"O HHTEPpECCA, HeO6XO,[[I/IMOFO JIJISL CAMOCTOSITEILHOM pa6OTBI;

® [IOJIy4EHHE 3HAHUN O COBPEMEHHOM YPOBHE PA3BUTHsI HAYKH U TEXHUKH U O IPOTHO3€E UX
pa3BUTHS Ha OM>Kaiiue roasl;

® HAyuyuTCsl METOAMYECKM o00pabaThiBaTh MaTepuas (BBIIENATh IJIABHBIE MBICIH H
MOJIO’KEHUS, IPUXOJIUTh K KOHKPETHBIM BBIBOJIaM, MIOBTOPATH UX B Pa3IMYHbIX (POPMYJINPOBKAX);

® JIOJTYYCHUC TOYHOI'O TIOHUMAaHH BCEX HCO6XOJII/IMI)IX TEPMHUHOB U TTOHATHH.

JIeKMOHHBIA ~ MaTepHall  MOJKET  CONPOBOXKIATHCS  JEMOHCTpPAllMEN  CIAWJ0B U
UCIIONB30BAaHUEM  pa3JaTOYHOrO0 MaTepuana TpH TPOBEACHUH KOPOTKHUX JTUCKYyCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/ACTBHBIX TEMATHK I10 TUCIUTUIHHE.

MeToanyeckne YyKazaHusl I OOY4YAIOIIUXCH MO MPOXO0XKIECHUI0 NPAKTUYECKUX
3aHATHH

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM W3 OCHOBHBIX ()OpPM OpraHU3alMH Y4eOHOTO
mpolecca, 3aKI0Yaroniascs B BBIMOIHEHUH OOYYarOIIMMHUCA TOJ PYKOBOJCTBOM MpENoiaBaTems
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KOMILIEKCAa Y4YeOHBIX 3aJaHHii C IIeNbI0 YCBOGHHS HAYYHO-TEOPETHUYECKHUX OCHOB Yy4YeOHOMU
JUCLIUTUTMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIBHOCTH.

Iesnpl0 MPAaKTUYECKOrO 3aHATUA JUIsl 00y4aroIlerocs: sABJSETCS NPUBUTHE OOydaroIeMcs
YMEHUI U HAaBBIKOB IIPAKTUYECKOU IEATEIbHOCTH 110 U3y4aeMOU TUCLIUILINHE.

[Inanupyemble pe3ynabTaThl IPU OCBOSHUU 00yYaronieMcsl MPaKTUYECKUX 3aHSITHIA:

® 3aKperuvieHue, YriayOJjeHHe, pacHIMpeHHue W JeTanu3alus 3HaHUW Npu pelieHun
KOHKPETHBIX 33/1a4;

® DPA3BUTHUC I1I03HABATCIIbBHBIX CHOCO6HOCTCI>’I, CaMOCTOATCIIbHOCTH
MBIIIJIICHHA, TBOp‘lCCKOﬁ AKTHUBHOCTH,

e OBJIAJICHME HOBBIMM METOJAMU M METOJMKAMHM HW3YYEHHS KOHKPETHOW y4eOHOI
IV CITATIIINHEL,

® BBIPAOOTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS IOJNyYCHHBIX 3HAHHUN JUTS
BBIIIOJIHCHMS 3aJaHUN;

e o0ccIieYeHUE pPAIMOHAIBLHOTO COYETaHHMs KOJUICKTMBHOM W HMHIMBHIYaIbHOH (hopm
00y4eHwusI.

@yHKINY TPAKTUYECKUX 3aHATUN:
e [I03HABaTEJIbHAS;

e pa3BMBAKOILAs;

® BOCIIUTATEIIbHAs.

IIo XapaKTCPy BBIITOJIHACMBIX 06y‘laI-OHII/IMC$I SaI[aHI/Iﬁ M0 TMPAKTUYCCKHUM 3aHATUAM
noapa3acIsArOTCA Ha:

¢ O3HAKOMUTCIIBHBIC, IPOBOAUMELIC C HECJIBIO 3aKPCIUVICHUSA W KOHKPCTHU3ALlUU U3YUYCHHOI'O
TCOPCTUUCCKOTO MaTCpUaJIa;

® AHAIMTUYCCKUE, CTABAIINEC CBOCH IIETBI0 TMOJydeHHWE HOBOH HH(OpMAIMH Ha OCHOBE
(dbopMa30BaHHBIX METOJIOB;

® TBOPYCCKUC, CBA3AHHLIC C TTOJTYYCHUCM HOBOM I/IH(I)OpMaI_II/II/I NyTeéM CaMOCTOATCIIBHO
BLI6paHHLIX MOoAXOJ0B K PCHICHUIO 3a1a4.

@OopMBl OpPraHM3aly MPAKTUYECKUX 3aHATUN OINpPEAEISIIOTCI B COOTBETCTBHM  CO
cnenu(uyeckuMU OCOOCHHOCTSAMU Y4e€OHOM IUCHMIUIMHBI M HesdssMu oOydeHus. OHM MOTYT
IIPOBOJIUTHCH:

e B MHTEpPaKTUBHON ¢opme (pelieHHe CUTYyallMOHHBIX 3ajad, 3aHsITUs 110
MOJICJINPOBAHUIO PEAIbHBIX YCJIOBHUH, JEJIOBBIE UIPBI, NTPOBOE MPOECKTUPOBAHUE, UMUTALMOHHBIE
3aHATHS,
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®  BBIC3JHBIC 3AHATHS B OpPraHHW3AIMH (TMPEANPHUATHS), JEN0oBas y4eOHAs WUTpa, poseBas
urpa, CUXO0JIOTUYECKUN TPEHUHT, KeHC, MO3TOBOM IITYpM, IPYIIIOBBIE JUCKYCCHN);

¢ B HE MHTEPAKTUBHOU (opme (BBIMOJHEHUE YNPAKHEHUH, pellleHue TUIIOBBIX 3a/ad,
pelIeHNE CUTYallMOHHBIX 3a/1a4 U JAPYroe).

MGTOI[I/IKa IMMPOBCACHUA IMPAKTHYCCKOI'O 3aHATUA MOKCT OBITH p%HHqHOﬁ, IIpu 3TOM BAXKHO
JOCTHIXCHHC 0611_[6171 OCIn AUCHUIIIINHBI.

TpeboBanust K MPOBEACHUIO MPAKTUYECKUX 3aHITUN

Ha IMPAKTUYCCKUX 3aHATHUAX MPECAYCMATPpUBACTCA IIPOBCACHHUEC PACUCTOB IO TEMATHKaM
JUCHUITIINHBI, O6CY)K,Z[CHI/IC BapUAHTOB PCIICHUA paCCManHBaCMOﬁ HpO6J’I€MLI Hn 3aJa4Hd, OLICHKa
ParOHAaJIbHOCTHU MCIIOJIb30BaHUSA BLI6paHHOFO pelicHus.

MeToanyeckue yKazaHHus I 00y4alOUIUXCH M0 MPOXO0AKACHHUIO JIA0OPATOPHBIX PadoT

B xone BbInoaHEHUs 1a00paTOPHBIX paboTa 00ydaromuUics JOKEH yIrIIyOUTh U 3aKpEruTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJIAJE€Th COBPEMEHHOM METONMKONW M TEXHUKOH 3KCIEPUMEHTa B
COOTBETCTBUM C  KBAJM(UKALMOHHONM  XapakTepUCTUKOM  oOyuwaromerocs.  BoinonaHeHue
71a00paTOpHBIX PabOT COCTOUT U3 SKCHEPUMEHTATbHO-TNPAKTUUECKOM, PacyeTHO-aHAIUTHUECKOU
4acTe! U KOHTPOJBHBIX MEPOIPUITHIA.

Broinonnenue 1abopaTopHbIX paboT OO0y4arommmcsi SBISETCS HEOThEMJIEMOW YacThIO
W3YYEHUS TUCIUIUIMHBL, OMNpeNenseMoll y4eOHBIM IUTAaHOM M OTHOCHUTCS K CPEICTBaM,
o0OecreunBaroIIUM pPelIeHUe CIEAYIOIUX OCHOBHBIX 33/1a4 Y 00y4arolerocs:

MpHOOpeTeHNnEe HAaBBIKOB HMCCIEAOBAHUS MPOIECCOB, SBICHUH U OOBEKTOB, U3Y4aeMbIX B
paMKax JTaHHOW TUCIUILINHEI,

3aKPCIUICHUEC, PA3BUTHC U ACTAIIN3AlUA TCOPCTUICCKHUX 3HaHI/II71, IMMOJIYYCHHBIX Ha JICKIIUAX;
IOJIYYCHHC HOBOM I/IH(i)OpMaL[I/II/I o I/ISy‘laeMOfl JAUCHHUITIIINHE,

MpuoOpeTeHne HABBHIKOB CAMOCTOSITEIBHOM palbOThl ¢ J1abOpaTOpHBIM O0OPYJOBaHUEM U
npudopamu.

ITpuctynaTts kK paboTe MOKHO TOJBKO MOCIIE 03HAKOMIIEHHS C pa00YUM MECTOM.

[Tepen cOopkoii cxeM yOeauThCs B TOM, UTO JabopaTopHOE 000PYIOBAaHHUE OTKIIOYEHO OT
UCTOYHHKA ITUTAHUA.

Ilepen BkIIOUEHHEM CXEeMbl YOEOUTbCS B TOM, UYTO BCS BKJIIOYEHHAas B CXEMY
KOMMYTallMOHHas anmnaparypa (KHOIKH U Ap.) HAXOIUTCS B UICXOIHOM IOJOXKEHHH.

IIpn BKIIOYEHMM M B NPOLECCE PETYIMPOBAHUS CIEIUTh 3a IOKA3aHHUAMHU OCHOBHBIX
U3MEPUTENBHBIX NPUOOPOB (LI poBOH ocrmorpad, MyIbTUMETP U Ap.) CXEMBIL.

B mponecce paGOTBI HE OCTaBIIAThH 0e3 npucMoTpa pa6oqee MECTO, KOTOPOC HAXOAUTCA IO
HAIPsSIP>KCHUCM.
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He xacaTbcs HEM30IMPOBAHHBIX YacTel MPUOOPOB M ammapaToB, KOTOPHIE HAXOIATCS O[T
HaIPSKEHUEM.

K 11abopaTopHBIM 3aHATHIM JOMYCKAIOTCS TOJIBKO T€ CTYJACHTBI, KOTOPBIC YCBOMIIM MPaBUiIa
0€30I1aCHOCTH.

JlaGoparopHble pabOTHI BBIMOJHAIOTCS OpUTagoil CTYIEHTOB B COCTaBe HE MeEHee ABYX
YeJIOBEK.

Kaxknpiii CTyIeHT J0JKEH MOATOTOBUTHCSA K JlabopaTopHor pabore. Ilpu HemocTaTouHOM
MOATOTOBKE CTYJICHT HE JIOMYCKAETCS K €€ BBITTOJIHCHHIO.

C06paHHaH CXEMa M HaIlMCaHHaA IIporpaMma OO0JIKHA OBITE IIpOBEpPCHA IIPCIIoaaBaTeCiICM,
KOTOpHﬁ IIOCJIC ITPOBEPKU AACT pa3pCIICHHUC HA IIPOBCACHUC OIILITOB.

[lepen BKJIIOYEHHEM CXEMBbI CTYACHT, MPOU3BOAAIIMN JaHHYIO OIEpaluio, JAO0KEH
IpeIyNpeanTh YWICHOB CBOeH Opuraanl o0 3ToM ¢pazoii «HaunHaem sKCiepuMeHT».

Ilocne BKIIOYEHHSA CXeMBI Oe€3 3aluCH IMOKa3aHWI HpI/I60pOB IMPOBEPACTCS BO3MOKHOCTDH
BBIINTOJIHCHU A na6opaT0pH0171 pa6OTLI BO BCCM 3aJdHHOM AMAIIa30HC MU3MCHCHUA XAPAKTCPHUCTUK H
noka3anuii. ToJIBKO ITOCIIE 3TOrO MNPUCTYIIAOT K pa60Te.

PGSYJ'IBTaTbI I/ISMepeHI/Iﬁ 110 Ka)KHOﬁ XApaKTCPUCTUKE  JOJIKHBI OBITh IIPOBCPCHBI
npernoaaBaTcCIICM.

Bce MEPCKIIOYCHUA B CXEMEC U €€ OKOHYATCIIbHAA pa360p1<a ACIACTCA TOJIBKO C pa3pClICHUsA
npenoagaBaTeiIA. B CJIy4a€ HCBECPHOCTU IMOJTYYCHHBIX TAHHBIX pa60Ta nepeaAcIbIBACTCA.

[Tocne nepekitoueHus: cxema J0KHA ObITh IPOBEPEHA MIPENojaBaTeieM.

B cinydae BO3HMKHOBEHMsSI aBapUMHON cuTyauuu (NOSIBJIEHHWE [bIMa, 3araxa rapu,
HECBOMCTBEHHBIX 3BYKOB, UCKPHI M Jp.) HA paboyeM MecTe HEOOXOIUMO HEMEICHHO OTKIIIOYUTH
CXEMY OT HAMpSHKEHUsI U COOOIIUTH 00 3TOM COOBITUM MPENoJaBaTeo 0e3 JII0ObIX U3MEHEHUN B
cxeMme. BMecre ¢ npenogasarteneM HaJ0 HaUTH IPUYHMHY aBapUU U YCTPAHUTB €€.

CryaeHT noimkeH OepekHO oOpamarbesi ¢ MPEJoCTABISIEMBIM €My OOOpYIOBaHHEM U
KOMHI)I-OTepHOI\/'I TCXHI/IKOP'I, 3arpemacTcd ACjaaTb HAAIIUMCU MCJIOM, KapaHJalloM HJIM YCPHUIIaAMMU.
Henp3sa 3arpomoxaate pabodee MecTo mpuOOpamMu U ammapaTamMu, KOTOpPbIe HE HCIONB3YIOTCSA B
nabopaTtopHOit paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. PEIMETHI.

K cnenyromemy 3aHATHIO KaXIbI CTYIEHT JOJKEH COCTaBUTh OTYET MO Mpelblayliei
n1abopaTopHOil paboTe B COOTBETCTBUH C YCTAHOBJICHHOM (hOPMOIA.

CrpykTypa u popma otuera o 1abopaTopHOr padbore

B ortyere 06s13aTenbHO TOJKHBI OBITH OTPaKEeHBI ciienyromue pasnensl: «Hazpanue» «llenpb
pabote», «Conepxkanue paboTe», «CxeMbl UCHBITaHUNY, «Pe3ynpTaThl W3MEpEeHUd W
BBIUMCIICHHI», «AHAIN3 NOMYyYEeHHBIX XapaKTEPUCTUK U KpaTKHUE BBIBOJBI». B cocTaB oTyeTa MOryT
OBITH BKJIIOYEHBI IPYTHE Pa3/eiibl, KOTOPbIE YUUTHIBAIOT ClIeUU(UKY BBITOJIHIEMOMN 1a00paTopHOi
paboThl ((OTO SKCIIEPUMEHTOB, MPOTrPaMMHBIA Kox U J1p.). HeoOXoauMbie cXeMbl, PUCYHKH WU
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rpaduKd MOXHO YEPTUTh KapaHJamoM JHOO C HMCIOJb30BaHHUEM CHEIHAIBHBIX MPOrPaMMHBIX
IIPOJYKTOB Ha MEPCOHAILHOM KOMIIBIOTEPE.

TpebGoBanus kK opopMIIEHHIO OTYETA O JTabopaTopHOil paboTe

Pe3ynbTarhl BBINOIHEHHBIX JIA0OPATOPHBIX PabOT, 0OPMIISIOTCS B BUAE OTUYETA [10 OTHOMY
oOpasiy. OTyeT mUIIyT ¢ OJHOM CTOpOHBI JincTa popmara A4 (pazmepom 210297 mm). OCHOBHBIC
HAJIITMCHU BBITIOJIHAIOT B COOTBETCTBUM C ['occTanmapTom.

Bce BbInoMHEHHBIE W TOANMCAHHBIE PYKOBOAMTENIEM OTYETHI O JIAOOpaTOpHBIM paboTam
CKJIaJIBIBAIOT B JIOTHYECKOH MOCIIEAOBAaTENbHOCTH M Opomrtopyror. Ilpu Gombmiom kommuecTBe
cTpaHul] (0oJee 1ECATH) COCTABIIAIOT COJACPIKaHUE OTUETa, KOTOPBIN pa3MeIlaloT B anbOoMe IociIe
TUTYJIBHOTO JMCTA. TUTYIBHBIA JIUCT TOJDKEH MMETh Haiamuch <«OKypHanm mabopaTopHBIX padoT
(oTueTsl)» ¢ hamunmet pykoBoauTens (TIPENoaBaTeib) U UCIIOTHUTENS (CTYACHT).

MeTtoauyeckue yKa3zaHusi JUisl O0YYAKIIUXCH MO TPOXOKIECHHUIO CAMOCTOSITEIbHOM
padoThbI

B Xone BBINOJHEHHS CaMOCTOATENBHOM paboThl, 0Oydaroluiics BBINOIHAET PaboOTy IO
33JaHUI0 U IIPU METOJUYECKOM PYKOBOJACTBE IIpenojaBareis, HO 0€3 ero HEemocpeACTBEHHOIrO
y4acTHusl.

Jisa oOydaromuxcst 1mo 3aouHoil (opme o00ydeHus, camocTosITeNbHas padoTa MOXKET
BKJIIOYATh B €05l KOHTPOJIbHYIO paloTy.

B mporuecce BBINOTHEHHS CaMOCTOATENbHON pPaboOThl, y oOydaromerocs ¢GopMHpyeTcs
1enecoo0pasHoe MiIaHUpOBaHUE pabouero BpeMEHHU, KOTOPOEe MO3BOJIIET UM pa3BUBATh YMEHUS U
HaBbIKM B YCBOCHMM M CUCTEMATHU3alMK MpUOOpeTaeMbIX 3HaHUM, 00eCIeunBaeT BHICOKHI YPOBEHb
yCIIEBAaEMOCTH B NepHO]l 00yU€HHsl, TIOMOTaeT MOJIy4YUTh HaBBIKH MOBBIIIEHUS POPECCHOHAIBHOTO
YPOBHSI.

MeToauyecKUMH ~ MarepualiaMi,  HalpaBJISIOIMIUMHA  CaMOCTOSITEILHYIO  paboTy
00yJaronuxcst SBISIOTCS:

y4eOHO-METOIMYECKUI MaTepHall 1o AUCIUILINHE,

METOJMYECKUE YKA3aHUS IO BBIOJHEHUIO KOHTPOJBHBIX PaboT (s OOydarommxcs 1o
3a049HOMU (hopme oOyueHus).

Metoauyeckue ykasaHusl AJIsi O0Oy4alOIIMXCSl IO MPOXOXKIACHHIO NPOMEKYTOYHOM
aTTecTaluu

[TpomexyTouHas arTecTanus 00yJaroImuxcs npeycMaTpUBacT OLICHUBAHUE
NPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YJIbTATOB OOy4YeHHs MO auciuiuinHe. OHa BKIIIOYACT B
ceost:

OK3aM€CH — (I)opMa OLCHKHN 3HaHI/II>'I, MOJIYYCHHBIX 06yqa10u11/1Mc;1 B MMPOUCCCC N3YUCHUA BCeM
JUCIHUIIIIMHBI UK €€ 4aCTHU, HaBBIKOB CaMOCTOSTEIbHOM pa6OTLI, CIIOCOOHOCTH MNPUMCHSATb UX IJIA
pCHICHUS MPAKTUYCCKUX 3aay. 3K3aMCH, KaK IpaBHJIO, IPOBOJUTCA B ICPUOJ 9K3aMEHaIlMOHHOMH
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CCCCHUM U 3aBCPIIACTCA aTTGCTaHHOHHOfI OI.IGHKOI71 COTIIUYHO», «XO0pOoIo», «YAOBJICTBOPUTCIILHO),
«HCYOOBJICTBOPHUTCILHOY.

Cucrema OLEHOK NpH IPOBEACHUM IPOMEXKYTOUHOM AaTTECTAllMM OCYILIECTBIAECTCS B
cooTBeTcTBUM ¢ TpeboBanusiMu [lomokenmnit «O TeKymeM KOHTpOJIE YCIEBaeMOCTH U
NPOMEXYTOUHOW arTectanuu crTyaeHToB ['YAIL, oOydarommxcs 1O MpPOrpaMMbl  BBICIIETO
obpazoBanus» u «O MOMYIBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOH paboThl
crynentoB B 'Y AIy.



JIucT BHECEHUsI U3BMEHEHUH B padouyIo MPOTrpaMMy JAUCIUTLIMHbBI
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Jarta BHECEHUS Hata u No
W3MEHECHUH 1 MPOTOKOJIA Tlonnuce
JIOIOJIHEHUH. Conep:kaHue U3BMEHEHHUI U JOTIOTHEHUI 3aceJaHusl 3aB.
[oanucey BHEcIETO Kadeapsl kaeapoit
W3MEHEHUs -
4 P )
o
31.08.2021 B cBs3u ¢ akTyanuzanueit oopazoBareabHOM 30.08.2021 : / /é ;
R [POTrpaMMBI [Iporokon Nel |/ ¢ C/'




