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|. Heau u 3apa4u TUCHUMILUTHHBI (MOYJIs1)

1. Heau u 3agaun AMcUUIVINHBI :[lenblo npakTHKyMa sIBIIsIeTCs co3faHue GpyHIaMeHTaabHON 6a3bl
3HaHUU O IIpoleccax, MPOTEKAIINX B JJIEMEHTAX TBEPIOTENbHON 3JIEeKTpoHUKH. [IpenycmarpuBaercs
OCYILECTBUTDH IOCIJIEJIOBATEIILHOE HM3JI0)KEHUE OCHOBHBIX (DM3WYECKHX IPOLECCOB, MPOTEKAIOMIUX B
Marepuaiax, UCIOJIb3yEMbIX B TBEPIOTEIBHON AJIEKTPOHHUKE.

3agaun nmpakTukyma. I[lepBas M3 HUX 3aKIIIOYAETCS B MHPOBO33PEHYECKOW M METONOJOTMYECKOU
HampaBJieHHOCTH Kypca. HeoOxomumo chopMupoBarh y CTYyAE€HTOB €IMHYIO, CTPOWHYIO, JIOTUYECKU
HENPOTUBOPEUMBYIO (PU3MUECKYIO0 KapTUHY NPUPOABI HcciedyeMbIx mporeccoB. Co3maHue Takou
KapTUHBI TMPOUCXOJUT IOATAIIHO, IMyTeM O00OOIIEHUS IKCIIEPUMEHTAIbHBIX JaHHBIX M Ha UX OCHOBE
MIPOU3BOIUTCS TOCTPOEHUE MOJIeel HaOIr01aeMbIX SBJICHHUM.

Bo-BTOpBIX, B paMKax €JUHOr0 IOAXO0/a HEOOXOIUMO PpacCMOTPETh OCHOBHBIE SIBJICHUS,
BBIBECTH OCHOBHBIC 3aKOHbI U IIOJIyYUTb HX BBIPDAXKCHUE B BUIC MATEMaTUYECKUX YPaBHEHHM.
Heo0xo1uMo HayYuTh CTYIEHTOB KOJMYECTBEHHO pellaTh KOHKPETHBIE 3a/1a4H.

B-TpeTbux, HEOOXOIMMO HAyuyuTh CTYJAEHTOB OCHOBAaM IIOCTAHOBKM U IPOBEICHHUS
(U3NYECKOro dKCIEPUMEHTA € MOCIEIYOLMM aHAJIN30M U OLIEHKOM MOJyYEHHBIX PE3yJIbTaTOB.

CrnenuanbHblil  (pU3MUYECKUI MPAKTUKYM MO TUCHMIUIMHE «TBepJoTesbHAs 3JIEKTPOHUKA»

pemiaer ciueayrouue rinaBHble 3a1auyu:l). Hayuuts npuMeHsATh TEOpeTUYECKUN MaTepuall K aHajJu3y
KOHKPETHBIX (DU3NYECKUX CHUTyalMid, SKCIEPUMEHTAIbHO H3YYUTh OCHOBHBIE 3aKOHOMEPHOCTH,
OLICHUTh MOPSAJIKH U3y4aeMbIX BEJIMYHH, OIIPEIEIUTh TOUHOCTh DKCIIEPUMEHTAIIBHBIX PE3YJIbTaTOB.
2). O3HaKOMMTBCS C WM3MEPUTEIBHOM amlmnaparypodl M NPUHLUIIOM €€ JAEUCTBUSA, C OCHOBHBIMHU
3JIEMEHTaMU TEXHUKHM O€30MacHOCTH NpHU MPOBEACHUM SKCIIEPUMEHTAIBHBIX HcciaenaoBaHuid. OOiee
YHUCIO 3a/a4 CHEUNpakTHKyMa ompejaensercs kKadenpoi B COOTBETCTBHM C Y4YEOHBIM IUIAHOM H
COJIEpKaHUEM HACTOSIIECH POrPaMMBI.

1. MecTo aucuuniaunsl (MoayJs) B ctpykrype OIIOIIBO

[ToTpebHOCTE B Kypce, MOCBSIIIEHHOM TBEPIOTEIBHON JIEKTPOHUKE, SBISIETCS BECbMa OCTPOH ,
KaK JUId CHEeIMaIMCTOB B 00JacTH (PU3MK TBEPAOTO TeNa, TaK U JJIi HHKEHEPOB-3JIEKTPOHIIIMKOB.
Huctunnmaa «CrienuanbHbIi TPaKTUKYM» OTHOCHTCS K JUCHUILINHE 00s13aTenbHOM yacTu Oyoka bl
oOpa3oBaTenbHON MporpaMmsel Mo HampasieHuio 11.03.04 DnexTpoHMKa W HaHOZJIEKTpoHMKA. [lpu
M3YYEHUH 5TON AUCHMIUIMHBI HCIONb3YIOTCS 3HAHUS, MPUOOPETEHHbIE NMpPU HM3YUYEHUU «ATOMHOM
¢buzukm» U «ONTUKIY.

I11. TpeGoBanus K pe3yJibTaTaM 0CBOEHUS JTMCHUTIMHbI

[Iponecc n3yueHus! TUCIUIUTMHBI (MOYJIs) HAapaBiIeH Ha (GOPMUPOBAHHE CIIEIYIONINX KOMITETCHIIUMA:
- CnocobeH caMOCTOATENIbHO MPOBOJUTH HKCIEPUMEHTANIbHbBIE UCCIEA0BaHUS U HCIOJIb30BATh

OCHOBHBIE NIPHEMBI 00pabOTKU 1 MpEACTaBICHHS OTydeHHbIX TaHHbIX (OI1K-2).

IlepeyeHsb MUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs M0 JUCHUILIMHE (MOAYJ/II0), COOTHECEHHBIX €
HHIMKATOPAMH JOCTHKEHHs] KOMIIETeHIUH

Kovmnerenuus HNuaukaropsl Pe3yabTaTrnl 00yueHus
KOMIIeTeHIIUi

OIIK-2 HJIK onk2.2 3Haer:
CIOCOOEH CaMOCTOSITENIbHO | o -Teopernueckrie OCHOBBI, IOHITHUS, 3aKOHbI
IIPOBOAUTH U MOJECIIN.
SKCIICPUMCHTAJIbHBIC e [IpaBWJia IPOBEICHUS SKCIEPUMEHTAIBHBIX
HMCCIICAOBAHUA U HCCJIEIOBAHUH T10 U3YUYEHHIO CBOWCTB
HCIOJIb30BaTh OCHOBHEIE




preMbl 00pabOTKH 1 MaTEPHUAJIOB JICKTPOHUKH U HAHOAJICKTPOHUKH
MIPEICTABICHHS e TmpHEeMbl  O0pa0OTKM U  TPEACTABICHUS
AKCIIEPUMEHTAITLHBIX AKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB B yI0OHOM
JTAHHBIX JUTS UX aHAITU3a ¥ UHTEPIPETaIlH BUJIC.
YmMmeer:
CamMocTosATeNbHO IIPOBOAUTD
IKCIIEPUMEHTAIHHBIC HCCIIeIOBaHUS 110
W3YYCHHUIO CBOMCTB MAaTEpPHAJIOB JJICKTPOHUKH H
HAHODJICKTPOHUKHU,
° 00pabaTbIBaTh Hu MpEeACTaBIATh
SKCIICPUMEHTAJIbHBIC PE3YJIbTaThl B YAOOHOM JUIS
WX aHaJIM3a ¥ HHTEPIPETAIIH.

Baaneer:

e HaBpikaMu TpOBeNEHUsS SKCIIEPUMEHTAIbHBIE
UCCIIEZIOBAaHUSI [0  M3YYEHUIO  CBOWCTB
MaTepHaoB AJIEKTPOHUKHU U
HaHOAJIEKTPOHUKHY;

e MeToJgamMH 0OpabOTKH M OLEHKH MOTPEIIHOCTH
U3MEpEeHul napaMmeTpoB

IV. Conepxxanue u CTPYKTYpa JTUCHUILINHBI (MOLYJIs1)

O0BEM IUCIAIUINHEI COCTABIIAET 2 3aUE€THBIX €OUHUIILI, 2 Jaca.

3aHATUS MPOBOJATCS TOJIBKO B OYHOW (opme OOydeHHs ¢ NPUMEHEHUEM AUCTaHIIMOHHOTO
KOHTPOJISI CaMOCTOATENbHOM paboTsl cTyaeHToB dveped ODnMOC ¢dakynbrera. DNEeKTpOHHOH U
JTMCTAaHIIMOHHOHN (opM 00yUeHHs He TIpeayCcMaTpUBaeTCs.

N3 Hux 18 yacoB — mpakTudeckast moAroToBKa

®opMa NPOMEKYTOUHOM aTTECTAIUM: 3a4ET



4.1. Conepma}me AUCHUIIVIMHBI, CTPYKTYPHUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BUA0B y‘leﬁl—[l)IX 3aHSATHI M OTBEJEHHOI0 HA HUX KOJHYECTBA

AKaJACMHUYCCKHUX 4YaCoB

Buab1 yueonoii padotsl,

(I)Oprl TEKYLIETr 0

5 BKJIIOYasi CAMOCTOATEJIbHYIO pa60Ty 06yqaloumxca, KOHTPOJIA
§ ; NPaKTHYECKYI0 NOAT0TOBKY H TPYAOEMKOCTh ycmeBaemocTH;
5 = (B yacax) DopmMa IPOMEKYTOYHOM
g ?' % KonTakTHas padoTa npenoaasartes ¢ - arrecTanuu
No ? % E i 00yyalomuMmcs g (no cemecmpam)
n/ Pazgen nucuumimHel/ Tema S : E = =
H 8 5 2z Jlekuuu Cemunapck | Koncy S g
5 <3 ne/ JbTAIL S S
z g NPaKTHYECK | HU 5 a
< = e/ S
2 JadopaTopH 8
ble 3aHATHSA
1 2 3 4 5 7 8 9 10
1 | [Toryomienue cBeTa B MOJIYIPOBOIHUKAX 6 |101 3 6 0,1 4
2 | Dddexra Xosmia 6 [102] 3 6 0,2 4
3 | BpeMenu Ku3HM HEPAaBHOBECHBIX HOCUTENEH B 6 Omnpoc,
IMOJIyIPOBOJHUKAX 10,1 3 6 0,1 4 cobecenoBanue npu
4 | K. comaevHoro goronpeoOpa3zoBartes 6 [102] 3 6 0,2 4 | 3amIuTe pe3yJbTaToB
5 | TemneparypHasi 3aBUCUMOCTb POBOJAUMOCTH 6 nabopaTopHOH
MOJIYIIPOBOIHUKOB 11,2 3 6 0,2 5 paboTsI
6 | Oddexr IlenpThe 122 3 8 0,2 4
KOsTpons 8
KCP
3a4€T
HT1oro yacon 72 | 18 38 1 25




4.2. Illnaun BHeayI[I/ITOpHOﬁ CaMOCTOSITEJIbHOI paﬁoTbI oﬁyqamnmxcﬂ CTYACHTOB 110 TUCHUIIJIMHE

CamocrosiTenbHas paboTa 00yJaronuxcs Vy4ebHo-
OLeHotHOE METOJMYECKOE
HOYH
Cemectp Ha3zsanue pasziena, TeMbI Cpoku T 1 obecrieuenue
o PyAOEMKOC CpencTBO o
Bu camocTosITebHOM paObOThI | BBEITIOTHEH CaMOCTOSITENLHOM
s Tb (4ac.) paGOTHI
O(léOpMJIeHI/Ie OTUYETOB 10 JIA0OPATOPHBIM O6PaGOTKA MOy HEHHBIX N [1-2]
6 paboTam AKCIEPUMEHTAIBHBIX JIAHHBIX, 20 OTtuéTr
cemMecTpa
aHAJIU3 PE3yJIbTaTOB
TlonroToska K 3amure OT4ETOB dopmyTHpoOBaHKE BHIBOJIOB I10 [1-2]
e3ynbTraraM paboTel. PaboTa c|B Teuenue
6 pesy p 5 CobecenoBanue
METOJIMYCCKUM MaTePHAIOM K | ceMecTpa
Kax10i1 padote
OO06mmit 00BeM CaMOCTOSITEIIBHON PabOThI MO JUCITUTIINHE (Yac) 25




4.3. Coaep:xanue y4eOHOro MaTepuajia

Paznien 1. [ornonienue cBeTa B MOJYMPOBOIHUKAX.
1.1. OcHOBBI 30HHOM TEOpUU

1.2. Buspl noriomeHus B MOJIyIpOBOJHHUKAX.
1.3. 3akon byrepa - Jlamnepra.

1.4. OueHka MUPHUHBI 3aNIPEIIEHHON 30HBI.
Pazgen 2. Dddexra Xomna

2.1. DnemenTapHas Teopus 3¢ dexra Xoa.
2.2. Onpenenenne yaenbHONU POBOJMMOCTH MOTYIIPOBOIHUKA.

2.3. Omnpenenenue

MOJIyIPOBOJIHUKE.
Paznien 3. BpeMeHu jx1U3HU HEPAaBHOBECHBIX HOCUTENEH B MOIYHIPOBOJHHUKAX.
3.1. ®oTope3nuCcTUBHBIN IPPEKT.
3.2. [lonsiTre BpeMEHHU KU3HH, MOJABUKHOCTH U TP (PY3MOHHON UTMHBI HOCUTENEH
B IIOJIyTIPOBOJTHUKE

Paznen 4. K.n.z1. conneunoro ¢otonpeoOpasoBares.
4.1. ®otoranbBannueckuil 3p(HEKT B p-n Nepexo/ie U ero MpUMEHEHHUS.
4.2. OueHka mapaMeTpoB CBETOBOIO IOTOKAa C IOMOINBIO 3aKOHOB BuHa wu
Credana-bonbivana.
Paznien 5. TemniepatypHast 3aBUCUMOCTb IIPOBOAMMOCTH MOJIYIIPOBOIHUKOB.
3.1. PacniperenenneM >1eKTPOHOB 10 ypoBHsAM. Dynkims epmu
MOJyTIPOBOJIHUKA 1O

3.2.

Onpenenenue

IIUPUHBI

TEMIIEPaTyPHOU 3aBUCUMOCTH TPOBOJUMOCTH.
Paznien 6. D¢ dexr IlenbThe.

3.1. [TpuunHBI BOSHUKHOBEHHS siBJIeHUs [lenbThe.

3alpEeLIEHHON

30HBI

NOABUXKHOCTU W  KOHLCHTP alyenl  Hocurtelaen

3.2. KonnuaectBo Beiaensiemoi TemnoTel. Koadduruent [enpThe

4.3.1. IlepeveHnb 1a60pPaTOPHBIX PadoT

TOKa B

MOJTyIPOBOIHUKAX TI0 U3MEPEHUIO

Ne | Nepaznena u | HaummenoBanuenaboparopusix pabor | Tpya | Onenounsie | ®opmu
n/m TEMBI 0EMK cpelcTBa pyembl
JMCLUTUTMHBI OCTb e
(Momyst) (dachr KOMITET
) CHIIUU
1 2 3 4 5 6
Pazgen 1 HccenenoBanue ciekTpaabHOU Oruér, OIIK-2
3aBHCUMOCTH (POTOIIPOBOIUMOCTH H KOHTPOJIbHbBIE
1 6
oTpesiesieHUe IUPHUHBI 3aIPEIeHHON BOIIPOCHI
30HBI MTOJIYIIPOBOIHUKOB
Pa3nen 2 Omnpezenenue napaMmeTpoB Oruér, OIIK-2
. KOHTPOJIbHBIE
2 MOJIyIPOBOJIHUKOB U3 U3MEpPEHUI 6
BOIIPOCHI
a¢dekra Xonna
Pa3nen 3 OrnpezenieHre BpEMEHH KU3HU Oruér, OIIK-2
. KOHTPOJIbHbBIE
3 HEPABHOBECHBIX HOCHUTEIEH B 6
BOIIPOCHI




(hOTOIPOBOAMMOCTH
Pasznea 4 Omnpenenenue KIIJI comneunoro Ortuér, OIIK-2
4 ¢doronpeobpazoBaTens 6 KOHTPOJIbHBIE
BOTIPOCHI
Pa3znen 5 OrmpezenieHne MUPUHBI 3aNPEIICHHON Oruér, OIIK-2
5 30HBI MTOJIYIPOBOIHUKA 110 6 KOHTPOJIbHBIE
TEMIIEPATYPHOU 3aBUCHUMOCTH BOIIPOCHI
IPOBOAMMOCTH
Paznen 6 N3ydeHune xapakTepUCTUK 2JIEMEHTA Oruér, OIlK-2
6 [lenbThE 8 KOHTPOJIbHBIE
BOIIPOCHI

4.3.2. IlepeyeHb TeM (BONPOCOB), BLIHOCHMbIX HA CAMOCTOSITEIbHOE H3yYeHUEe CTYIeHTaAMHI
B paMKax camocTosTeJbHoi padorsl (CPC)

Ne Bun Pexomennyemas | KomnuectBo
HelL Tema CaMOCTOATENBHO 3aganue nHTepatypa 4ACOR
1 paboThI
1. | Pazmenst 1-6 | AynutopHas N3yuuts Metoauueckoe 2
TEOPETUYECKYIO YaCTh | OMHUCAHUE
nabopaTopHOI
padboThI
2. | Paszmenwr 1-6 | AyautopHas N3yuuth onucanue Mertonnyeckoe 4
CTCHJIa, XOJI OIHCaHue
BBITIOJTHEHUSI paOOTHI.
[ToakmIO4YUTH
pUOOPBI COOPATH
cxeMy (mpu
HEOOXOIUMOCTH).
[ToaroroBuTk K
HayaJly SKCIIepUMEHTa
3. | Pazgensr 1-6 | AyauropHas [TpoBecTn Meroanueckoe 16
AKCIIEPUMEHT. OTHCaHue
Oo6paboraTh
SKCIIEPUMEHTAaJIbHbIE
TTAHHBIE.
4. | Pazmensr 1-6 | Bueayauropnas | Odopmienue otuera; | Bes 3
MOJATOTOBKA K 3aIllUTE | peKOMeHayeMas
JTuTepaTypa

K coBpemMeHHOMY cHIEIMAINCTy OOIIECTBO MPEABSBIISET JOCTATOUYHO IIMPOKHUHA NepeyeHb
TpeOoBaHUll, cpeAu KOTOPHIX HEMAJIOBAKHOE 3HAUEHHWE HMEET HaJU4Me Yy BBITYCKHUKOB
OTIPENICICHHBIX CIIOCOOHOCTEH M YMEHMS CaMOCTOSATENBHO MOOBIBATh 3HAHMA W3 PA3IUYHBIX
UCTOYHUKOB, CHCTEMAaTU3MPOBaTh IMOIY4YEHHYIO MH(OpMAIMIO, JaBaTh OLIEHKY KOHKPETHOM
¢unancoBol cutyarun. @opMupoBaHHE TAKOTO YMEHHS MPOUCXOAMUT B TEUEHUE BCETO MEproJia
o0yueHMsI 4epe3 ydacTHe CTYACHTOB B NPAKTHUUECKUX 3aHATHUSX, BBINOJHEHUE KOHTPOJIBbHBIX
3aJaHMii, HANMCAaHUE KYpPCOBBIX M BBIMYCKHBIX KBaJH(PHUKAIMOHHBIX pabdor. [Ipu sTOM
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caMoCTosTeNIbHAasE PadOTa CTYACHTOB WIPacT pPEUIAIOUIYI0 pOJb B XOJA€ BCEro YYeOHOTOo
nporecca.
CamocTosTesnbHas paboTa peaau3yeTcs:

1) HemocpeacTBeHHO B mpoliecce ayJUTOPHBIX 3aHATHI, TPU BBIMTOJHEHHHU J1a00paTOPHBIX
pabor.

2) B koHTaKTe ¢ mperno/jaBaTeieM BHE PAMOK PACIIMCAHKS - HA KOHCYJIBTALUSIX 110 YYeOHBIM
BOIIPOCAM, B XO/I€ TBOPYCCKUX KOHTAKTOB, IPH JIMKBUIALUH 33]JOJDKCHHOCTEH, TIPH
BBIIIOJIHCHUH MH/IMBU/IyaIbHBIX 3aJIaHUI U T.]I.

3) B oubnmoreke, noma, B 00IICKUTHH, HA Kaeape mpr 0POpMIICHUH OTYETOB
1ab0opaTOPHBIX PadOT U MOJATOTOBKE K X 3aLIHTE.

CaMOCTOSTENbHOM paboTa CTY/ICHTOB MOKET OBITh KaK B ayIMTOPUH, TaK U BHE €€.

BreayautopHast caMOCTOsITeNIbHAsI paboTa CTYACHTOB TAKXKe BKIIIOYAET B Ce0s MOATOTOBKY K
YCTHBIM OINPOCAaM I10 KaXIOMy M3 H3y94aeMbIX paslieioB. Takke CaMOCTOsTENbHas pabora
HOopa3syMeBaeT CHUCTEMATHYECKHil MOJAX0A K OOYYeHHIO, B COOTBETCTBHH C IPEIIOKECHHBIM B
pasmene 6.1 rpadukom, 4TO, B CBOK O4Yepedb, CIIOCOOCTBYET MOJYy4YECHHIO 3adera MO JaHHON
JMCUUILTHHE.

4.5. IlpumepHasi TeMAaTHKA KyPCOBBIX padoT (IpoeKTOB) (IPH HAJTUYUH)
KypcoBbie paboThl HE TUIAHUPYIOTCS.
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V. YueOHo-MeTOAUYecKOe U MHGOPMAIHOHHOE o0ecTiedeHne TN CHUILTHHBI (MOTYJIA)

1) JleGenes, Anekcanap MBaHOBUU. ®dusnka MoNyNpOBOAHUKOBBEIX MpudopoB / A. W.
JlebeneB. - Mocksa : @Dwsmammr, 2008. - 487 ¢ : wmin - URL:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2244. - DBC "Jlaup".
HEOTpaHuy. A0CTyN. - bubnuorp.: c.463-477. - Ilpeam. ykas.: c.478-487. - ISBN 978-5-
9221-0995-6

2) Illyka, A. A. Dnekrponuka B 4 4. Hacts 2. MHKpPO3JIEKTPOHUKA : YUeOHHK IS BY30B / A.
A. llyxka. - 2-e u3a., ucnp. u gon. - Mocksa : IOpaiit, 2023. - 326 c. - (Bsicuiee
obOpasoBaHmue). - URL:
https://urait.ru/bcode/512612https://urait.ru/book/cover/2COD9F12-59D8-4465-B983-
80A5B118EE34. - Pexum nmoctyma: ObC IOpaiit. - Heorpanud. mpoctyn. - ISBN 978-5-
534-01867-7

00NoIHUMENbHAS TUmepamypa

1) Typros, Banepwuii AnekceeBuu. TBeproTenbHas 3JEKTPOHHKA | y4e0. mocodue s CTyI.
By30B / B. A. I'ypros. - 2-e u3x., nom. - M. : Texnocdepa, 2005. - 407 c. : un. ; 25 cm. -
(Mup snextponuku). - bubnuorp.: ¢.401-404 . - IIpenm. ykas.: c.405-406 . - ISBN 5-
94836-060-1 — (5 9k3)

0) nepuoduyeckue uz0anus
8) CRUCOK A8MOPCKUX MEMOOUUECKUX PA3PAOOMOK

1) B cucreme o6pasoBarensHoro moprama MIY  (http://educa.isu.ru/) pa3merieHsl

MCTOANYCCKUEC MAaTCpHAJIbI U 3alaHUA 10 JTaHHOMY KYpCy
2) baszvi aaHHblx, uH¢OpMa14MOHHO‘CI’lp060LIHble U nouckKoebvle cucmnembal

- . Hayunas snekrponnas 6udnanorexa eLIBRARY.RU, 6onee 10 mogHOTEKCTOBBIX
BEpPCUI HAyYHBIX )KypPHAJIOB I10 TEMATUKE Kypca

- e WNndopmanronHas cucreMa A0CTyINa K POCCUHCKUM (PU3MUECKUM KypHaAIaM U
063opam BUHUTU (http://www.viniti.ru)

- e HB UTI'V http://library.isu.ru/ru

- . ApxuB HayunsIx kypHanmoB JSTOR (http://www.jstor.org.)

- DU3 «bubmmotex» https://isu.bibliotech.ru/

- . 9BC «JIanb» http://e.lanbook.com/

- e 3BbC «PyxonT» http://rucont.ru

- . DBC «Aiibyke» http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIUIINHBI (MOIYJIs1)
6.1. YueOHo-1200paTOpHOE 000pPY10BaAHME!
JlaGopaTopHBIN MPAaKTUKYM BKIIIOYAET B ceOs cieayroliee 000pyI0BaHHUE: CTCHIIbI IS
UccleIoBaHus (POTOMPOBOIUMOCTH TOJYIPOBOAHUKOB, 3(ddekra Xosia, u3MepeHus BpeMEHU

KU3HH HEPABHOBECHBIX HOCHUTENICH, IMMPUHBI 3ampeméHHon 30HbI, dddexra Ilensthe Kpome


http://educa.isu.ru/
http://www.viniti.ru/
http://library.isu.ru/ru
http://www.jstor.org/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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TOT0, UMEIOTCSI COOTBETCTBYIOIIME KOHTPOJIbHO-U3MEPUTENBHBIE TPUOOPHI (OT MYJIBTUMETPA 10
OOBIYHOM JTUHEHKH ).

Jlyist 06pabOTKY MOMyYEHHBIX B XOJ€ IKCIIEPUMEHTA JJAHHBIX HA MPAKTUYCCKUX 3aHATHSIX
B Jsaboparopur Kadeapbl HUMEIOTCS KOMITBIOTEPBI € COOTBETCTBYIOIIMM IPOTPAMMHBIM
obecrieueHueM.

6.2. IlporpamMHoe o0ecnieyeHue:

- cranaaprtHbie cepBuckl MS Windows mist paboTsl B riobanbHoi cetn MHTepHET;
- Microsoft Word u Microsot Excel B coctase makera MS Office. JIuuen3us Ha HOBbIE
BEPCUU MEPUOANUYECKU 0OHOBIIsAETCS LIEHTpOM HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOT M
NI'Y no BceMy yHUBEpPCUTETY
Criennann3upoBaHHOE NIPOTrPAMMHOE O0EeCIIeUeHue:
- aBTOpCKas Iporpamma Juis H3MEpeHus: UMITyJIbca TOKa CO 3ByKOBOH KapThl JJaOOpaTOpHOTro

CTCHJA 1O UBMCPCHUIO BPCMCHU KU3HU U IOABUKHOCTU HCOCHOBHBIX HOCHUTENEH

6.3. TexHn4yecKne M 3JIeKTPOHHBbIE CPeCTBA:

JIi1s 00pabOTKH MOJYYEHHBIX B XOJ€ SKCIEPUMEHTA JJAHHBIX HA MPAKTHYCCKUX 3aHATHAIX
B Jsabopatopuu Kadeapbl HMEIOTCS KOMIIBIOTEPHl C COOTBETCTBYIOIIUM IPOTPAMMHBIM
obecreyeHHEM.
Martepuanbl: Hay4HbIe CTaThU B MOHOTPAa(QHH U3 PEIEH3UPYEMBIX KYPHAJIOB, HA0OP IIETOYHO-
TJIOWTHBIX KPUCTAJJIOB, PE3WHOBBIN MIepUaTKU (0JHOPA30BBIC), TUCTUILIMPOBAHHAS BOJIA,
CTEKJIa B KQ4eCTBE MO IIOKEK, 00Pa3I[bl MEN BBICOKOW YUCTOTHI, OSI3b IS TTPEIBAPUTEIIHHOM

O4YHUCTKH o6pa3u03, OIITHYCCKHEC U ITOKPOBHLIC CTCKIIA.

VI1l. O6pa3oBaTesibHbIE TEXHOJIOTHHU

Kypc ocHOBaH Ha OpHTHHAIBHBIX pa3paboTkax aBTOPOB. [IpoBOMATCS ClieayrONIHe BUIBI
3aHATHI: Tab0paTOpHBIE padOTHI.
dopmMbl OpraHu3anys BHEayJUTOPHOW CaMOCTOSATEIbHOM PadOThI MO JAHHOM TUCIUIUIMHE:

e paboTa ¢ yueOHBIM TOCOOHEM aBTOPOB MPOrPAMMBI

® U3ydeHHE HAyYHOW U cHelHaibHOM yueOHOM TuTepaTyphl;

® [OJrOTOBKAa M HAamMCaHWE OTYETOB (B JJEKTPOHHOM BHJE) MO J1a0OPaTOPHBIM
paboram;

Kaxnas nmabopatopHas paboTa B MOCOOMH TpeABapsieTCs MOAPOOHBIM TEOPETUUECKUM
BBEJICHUEM, KOTOPOE MOXKET UTPaTh PoJib KPATKOTO0 KOHCIIEKTA JIEKIM 1o 1aHHOH Teme. [locne
TEOPETUYECKOTO BBEJCHUS JaHBI ONMUCAHUSA (PU3MUYECKUX MPHUHIIUIIOB M3MEPEHUS MCCIIEAYEMBIX
apaMeTpoB, MNPUHLUUIHUAIBHBIX CXEM W KOHKPETHBIX METOJMK HW3MEpPEeHuH, a TaKkxke

pPEKOMEHIaluH 110 00paboTKe Pe3yIbTaTOB U3MEPEHUH.
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B xozne nabopaTopHbIX pabOT CTYAEHT FOTOBUT OTYET, BKIIOYAIOIIUI B cebe cileayronue
DJICMEHTHI: ONHCAHWE OJKCIEPUMEHTa, CXeMa, TaOauIBl OSKCIICPUMEHTAIBHBIX JaHHBIX,
OCLIMJUIOrPaMMBI (B BUJIE CKPUHILIOTOB), OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

CTyneHThI BBITIOIHAIOT pabOThl HEOOMBIIMMHU TPYIIAMH, 00CYXAasi MOCIEeI0BATEILHOCTD
NeHCTBUH, W BMECTE aHAIM3HMPYIOT TOJyYEHHBIE pe3ynbTaThl. [locienoBaTeabHOCTD
BBITTOJTHEHHSI PAa0OTHI 3a/1a€TCS CIETYIOIIM 00pa3oM:

1) IlpoBomurcs HMHCTpYKTax 1o TexHuke Oe3zomacHoctu (Th) B mabGoparopuu. Ilocie
o3HakomiieHuss ¢ Thb u oTBeTa Ha HECKOJIBKO COOTBETCTBYIOLIUMX BOIPOCOB
npernoaaBaTelis (MU WHXKEHepa), CTYJSHTHI CTaBIT MOJIUCH B XKYpPHAJIE O TEXHUKE
0€301acCHOCTH.

2) CTyaeHTbI 3HAKOMSITCS C TCOPETHYCCKUM MaTEPHATIOM.

3) 3HAKOMCTBO C INEpPEYHEM MPHOOPOB M MPUHAUICHKHOCTECH. 3HAKOMCTBO C IMOPSAIKOM
BKJIFOYEHUS U BBIKJIIOYEHUS cTeH1a. CoOupaHue 3JeKTPUIECKON CXEMBI (€M HY>KHO),
noJKiIroueHue mpubopoB. IloaroroBka marepuanoB Jjs SKCIEpUMEHTa (BBIPE3aHUS
MOJIJIOKKH, CKaJIbIBaHUE KPUCTAJLIa, IpeIBapUTeNIbHAs OUMCTKA U JIp.)

4) BpInoJHEHUE SKCIIEPUMEHTA COTIIACHO X0y Pa0OThI, YKa3aHHOMY B METOJIUYKE.

5) OO6paboTka 3KCIEPUMEHTAIBHBIX JaHHBIX. BHECEHHWE COOTBETCTBYIOLIMX TaOJIHII,
rpaduKoOB, JHArpaMM B 3aTOTOBKY OyIyIIETO SJIEKTPOHHOTO OTYETA.

6) IloarotoBka u odopmieHHe oT4eTa 1Mo JabopartopHoii pabGore. OTBeTH Ha
KOHTPOJIbHBIE BOMIPOCHI B MeToNuKe. YeTkoe hopMyIHpoBaHHe BHIBOJIOB O paboTe.

7) TloaroToBka K 3amuTe OTYETa (C yUYETOM M3YUYCHUS TEOPETUUICCKOTO MaTepUaa).

8) 3amuTa oTueTa.

VIIl. OueHouHnble MaTePHUAJIbI 1JIsl TEKYIEr0 KOHTPOJISI M IPOMEKYTOYHOM aTTeCTAlNU

8.1.1. OnleHOYHBIE CPECTBA JIJIS BXOAHOTO KOHTPOJIS

BX01HOM KOHTPOJIb 3HAHHWI HE TPOBOJAUTCS.

8.1.2. OnieHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS
*Texkyumii KOHTPOJIb OCYIIECTBISIETCS B YCTHON U MUCHbMEHHOHN (popMe TPHU BHITIOTHEHUH
CTyJICHTaMH YYEOHBIX 3aJJaHUN.

ITpuMephl KOHTPOJILHBIX BOIIPOCOB U VIIPAXKHEHUHN

1. Bwuasl noriouieHus CBeTa B NOIYIPOBOIHUKE.

2. Kakwue nepexopl Ha3bIBAIOT MPSMBIMU (HETPSIMBIMHA)?

3. [latb onpeneneHue ONTHYECKONW M TEPMUUYECKON IIUPUHBI 3aIIPELICHHOMN 30HBI.

4. Kak 3aBucuT K03()(UIMEHT TOTIIOMEHUS OT YacTOTHl B CIIy4ae MPSMBIX pa3pelIeHHbBIX
nepexo0B?
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Kak onpenenuTh mUpHHY 3alpelieHHON 30HBI MOJYIPOBOJHUKA MO M3MEPEHHIO CIEKTpa
(dhoTompoBOAMOCTH?

B uem 3akmtouarorcs siIBJICHUS TEPMOIJIEKTpUYECTBA?

Uro Takoe k03()PUIMEHT TEIUIONPOBOJAHOCTH, OT YEro OH 3aBUCUT M B KaKUX €IMHULIAX
nzmepsiercs?

[ToueMy mnpoucxonuT HarpeBaHHe (OXJaXKIEHHUE) CIaeB TEPMOMNaphl MPU MPONYCKaAHUH
4yepe3 HUX Toka?

Uro Takoe ko3 dunuent IlenbThe U B KaKUX €IMHULIAX OH U3MepsieTcs?

I'ne ucnonwzyercs sinenue [lenbroe?

Uto Takoe sneprust Gepmu?

Kak Benmnuuna ko3 dunmenra [lenbThe 3aBUCUT OT TeMIIEPATYPHI?

[Touemy B nomymnpoBogHukax 3¢dext [lenpThe HMeeT 3HaYNTEIBHO

OOJBIIYI0 BEIMYMHY, 4YeM B mpoBoaHmkax? HaOmromaercs mm 3ddexr Ilensthe B
JUBJIEKTPUKaX?

B uém cyTh 3akoHOB Buna u Credana-bonbimana?

Onucatb pusnueckue npoueccel onpenenstonme 3¢pdext Xomna.

Kak omnpenenuTh KOHIIEHTPAIHMIO CBOOOIHBIX HOCUTENEH 10 m3Mepenuto dddexra Xomna?
Kak omnpenenuts noABMXHOCTH CBOOOIHBIX HOCHUTENEH 10 u3mepenuro 3 dexra Xomna?
Ornucarpe mporecc OIpeAesieHus] THUINAa IMOJYNPOBOJHMKA (N-THIM, P-THUI) MO HU3MEPEHUIO
apdexra Xoma.

Onucare NOPSAIOK MPOBEICHUS W3MEPEHMM W PacyeToB JUIsl ONpPENENICHUs TOCTOSHHOU
Xoma.

Kak co3naercs p-n nepexon?

KaxoBa BaleHTHOCTh JOHOPHBIX U aKIENTOPHBIX MPUMECEii?

OOBSICHUTH BOBHUKHOBEHUE B KOHTAKTHOHM Pa3HOCTH IMOTEHIIMAJIOB B p-n mepexoe?

OT KaKuX BEJIMYMH 3aBUCUT KOHTAKTHAs pa3HOCTh MOTESHIIMAIOB?

8.1.3. OnieHo4HbIE CPECTBA Il IPOMEKYTOUHON aTTeCTAIlUN

ITpomeXyTOUHBINM KOHTPOJIb — 3a4ET

MaTCpI/IaJIBI AJIL TIPOBEACHUS TCKYLICTO U ITPOMEKYTOUHOT'O KOHTPOJIA 3HaHUI CTYACHTOB!

N KoMmmnerenuuu,
o
\ BI/I,I[ KOHTpOJ'IH KOHTpOJ'II/IpyeMBIC TCMBbI (paSI[CJ'IBI) KOMIIOHCHTBI KOTOpLIX
TI\IT
KOHTPOJIMPYIOTCS
CobecenoBanue pu | Bece TeMbl
1. P OITK-2
3allUTE OTYETA

IIprMepHBIN CITMCOK BOOPOCOB U VIIPAXKHEHUH K 3a4YETY:

Vkazad Beime B 11.8.1.2
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Paszpabopunxm:

npodeccop, 3aB.kabeapoid, n.b.-m.H.  B.JL., [lanepubiii
(3aHuUMaemas OOIANCHOCb) (unuyuanvl, hamunus)

(noonucy

[Iporpamma coctapnena B coorBetcTBuu ¢ TpeboBanusimu @I'OC BO no HampaBieHuto
moarotoBku 11.03.04 DaexkTpoHUKA M HAHORJIEKTPOHUKA.

[Iporpamma paccmoTpeHa Ha 3acenannu Kadeapsl 001Iei u kocMudeckoit usuku UT'Y
«_16 » _mapra 2026 T.

[Tporokon Ne _8 |, 3aB. kadenpoii % B.JI. TanepHbIit

Hacrosimmasi mporpaMmma He MoO:KeT OBITh BOCIpOM3BedeHAa HHM B Kakoil ¢opme 0e3

NMPEABAPUTEJIBHOIO MIMCbMEHHOI'0 PaspeilicHus Kaq)e)lpbl-pa3paﬁquuKa nmporpaMmmal.



