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1 HEJAU U 3AJAYHN U3YUYEHUSA JUCHUITVINHBI

1.1 Heanp AucHUNINHBI

VYyebnas nucuurinHa «CoBpeMeHHBbIE TPUOOPHI I paauoPU3NIECKUX HCCIICTOBAHUI
CTaBUT CBOGH IIENIbI0 M3y4YeHHE (U3UYECKHX OCHOB pamguoPu3uKd U MPUMEHEHUS
paaropu3NIECKNX METOA0B B MEIUIIMHE, SKOJIOTHH.

1.2 3agauu M CHUILIHHEI

— U3YYUTh ODKCIIEPUMEHTAJIBHBIE OCHOBBI PAAMO(DH3UKKM M PaCCMOTPETh SBJICHUA,
pannou3NYECKre METOIbI, HAIICIINE CBOE MPUMEHEHUE B 3KOJIOTUU ¥ METUITUHE;

— YCBOUTHb OCHOBHBIC TOHSTHS PaguO(PU3UKH, OCHOBBI PATUODU3UIECKUX METOOB
HCCIICAOBAHUS U JUATHOCTUKH.

1.3 MecTo AMCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

HucuuiuinHa «CoBpeMeHHble NpUOOpBl A PaAMOPU3NYECKUX MCCIEJOBAaHUI» IO
HanpaBieHuto noarotoBku 11.04.03 Pammodusuka (cremenp "OakanmaBp') OTHOCHUTCS K
yuebHoMy 1ukiny OT/.B. nucuunnun (Moayneit) dakylnbTaTUBHON YacTH MPOodEeCCHOHATBHOTO
[MKJIa OaKalaBpaTyphl.

1.4 IlepeyeHb IUIAHUPYEMBIX pe3yJabTaTOB O0y4YeHHS MO0 JUCHHILUINHE,
COOTHECEHHBIX € INIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl
N3ydyenne panHOW y4eOHOW JHCHUIUIMHBI HAMPaBICHO Ha (QOPMHUPOBAHUE Y
00y4aromuxcs CNeAYIOUUX KOMITETESHITH:
[Tporiecc M3y4deHWs MUCIUILUIMHBI HAMpaBlieH Ha (OPMHUPOBAHHE CIICTYIOIINX KOMITCTCHIIHIA:

I1K-2, TTK-4,

Ne | Uapekc | Conepxkanue | B pe3ynbTare n3ydeHus yueOHOW AUCIUTUTHHBI 00yYaronrecs

ILI | KOMIIETE | KOMIIETEHIIMU | JOJDKHBI

. HIHUU (uu e€ 4acTH) | 3HATH YMeTh BJIaJIeTh

1. IIK-1 CIIOCOOHOCTH MIPUHIIUIIBI PA0OTHI U MIPUMEHSTH Ha HaBbIKaMHU
MMOHUMATh METO/IbI IKCIUTyaTalluu MPAKTHKE TPUHIINIIBI paboTHI U
MIPUHIUTIBI COBpEMEHHOU paboTHI U METOJIBI METO/TBI
paboTsl 1 PaMOdIEKTPOHHON 1 AKCILTyaTaIlH SKCIUTyaTaliH
METO/IBI ONTUYECKOU COBpPEMEHHOU COBPEMEHHOM
SKCIUTyaTallud | amlmapaTypsl U PaAMOdIIEKTPOHHON U PaarOdIIEKTPOH
COBpEMEHHOW | 00OpyIOBaHHS ONTUYECKOU HOH U
PaanodIeKTPO anmapaTypsl U ONTUYECKON
HHOU U 000pyI0BaHUS anmapaTypsl U
ONITUYECKON obopynoBaHus
anmapaTypsl U
000pyIoBaHUS

2. IK-2 CIOCOOHOCTH TEXHOJIOTHH U METOJIBI HCIIONIE30BaTh MPAKTUYECKU
CaMOCTOSITENFH | PYKOBOJICTBA pabOTOM TEXHOJIOTHH U METOMBI | My HABBIKAMU
0 CTaBUTh MaJIbIX TPy pykoBozcTBa paboToit OpraHM3aIuH
Hay4YHbIE WCTIOJTHUTENEH MaJIbIX Ipymn: paGoTHI
3a/1a4d U HCIIOJTHUTENEN MAJTBIX TPYIITT
pemars ux ¢
WCTIOJIb30BaHH I:ICHOHHHTGHG
eM "
COBPEMEHHOT0
00opymoBaHUS
Y HOBEHIIETO
OTEUYECTBEHHOT
oun
3apy0eKHOTO
ONBITA




2. CTpyKTYypa U cofep:KaHue TUCHUTIIHHBI

2.1 PacnipeaesieHne TPYA0EMKOCTH JUCHHMILIMHBI 10 BHAaM padoT

OOmiast TpyA0EMKOCTh IUCIUILTUHBI COCTABISET 2 3a4. ell. (72 "aca), uX pacmpenaeieHue

10 BuaamM pa60T MnpeaAcCTaBJICHO B Ta6J'II/II_IC.

Bun yaeOHO# paboThI Beero 4 cemectp
4acoB (dacel)

KonTakTHasi pabora, B TOM 4HcCJI€:
AyauTOpHBIE 3aHATHS (BCEro) 24 24
B ToM uucne:
3aHATHUS JEKIIMOHHOTO TUTIA 12 12
3aHATUS CEMUHAPCKOTO TUTIA 12 12
(ceMUHApBI, MPAKTUYCCKUE 3aHSITHS)
JlaGopaTopHbI€ 3aHATHS - -
HNnas koHTaKkTHas padora:
KoHnTtpoib camocTositenbHOM padoTel (KCP)
[Tpomexyrounas arrectanus (UKP) 0,2 0,2
CamocrosiTesibHasA padoTa, B TOM YHCJIe:
[TpopaboTka y4eOHOro (TEOpPETUYECKOr0) MaTepuaa 20 20
[ToaroroBka Kk 3amuTe J1abopaTOpHbIX padboT - -
Pedepar 20 20
[ToaroToBka npe3eHTauu 1Mo TeMe pedepara 8 8
KonTpoJs
[ToaroToBka K 3K3aMeHy 35,8 35,8
[TpomexyTouHas aTTecTalus 3a4yeT JK3aMeH
OO0miast TpyA0€MKOCTh yac 72 72

E aT60;\i :I/ICJ'IG KOHTaKTHAasI 24,2 24,2

3ad4. exl. 2 2

2.2 CTpykTypa IMCUMIIJIMHbI:

PacnpeneneHI/Ie BUI0B yqeGHoﬁ pa6OTLI " UX TpPYAOCMKOCTH I10 pa3jciiaM AUCHUILIAHBI.

Paznensl quctumuinebl, n3ydaemsbie B 4 ceMecTpe

N KoauuectBo yacos
[\
AynuTtopHas CamocrosTenbHas
pasne HanmenoBanwue pa3aenoB
a Bcero abota pabora
J 113 JIP
1 2 3 4 5 6 7
Bunpl cpen o OTHOIIEHHIO K
1. b CpEL 24 4 | 4 - 16
PaJTHOU3ITYICHHUIO
Bo3MoskHBIE MEXaHH3MBI 24 4 4 - 16
2. OMOJIOTMYECKOT0 BO3IEHCTBHS
DJIEKTPOMArHUTHOTO M3JTyUCHHSI




Opraau3zanusi METUIIMHCKUAX 24 4 4 - 16
JIHArHOCTHYECKUX
uccienoBanuii. [Ipudopsr u
3 CHUCTEMBI JIJIsl PETUCTPALIUU U
) aHaIMu3a MEIUKO-
OMOJIOrMYCCKHX MOKAa3aTelIcii ¢
MTOMOUIBIO JIEKTPUUYECKOTO U
MarHuTHOTO TIOJICH
Hmoeo no oucyuniune: 12 12 - 48
2.3 Conep:xaHue pa3jieioB JMCUUILIAHBI:
2.3.1 3ansATHS JEKIIMOHHOI0 THIIA
HanmenoBanmne Popma
Ne pasnena Coneprxanue paszena TEKYILEro
KOHTPOJIA
1 2 3 4
1. BHthl cpe 110 Buasl cpen 110 OTHOIEHUIO K PAIHOU3ITYYEHHIO Kontponbnas
(aHU30TPOITHBIE, aKTUBHBIC, HEJTMHEHHBIC). pabora, onpoc
OTHOIIICHUIO K N
JupnexTpruieckue 1 MarHuTHbIE CBOMCTBA Ha
paguon3NydeHu
o ouonornueckux cpea. [IpoHuraeMocTsb CEMHUHAPCKOM
OMOJIOTMUECKUX CPe ISl PaIUOU3ITYYCHHS. 3aHATHH
2. ['unotessl, 0OBSICHAOMNE MEXaHU3MbI Bo3iecTBUs | KoHTposbHas
BosmoxHBIE 3JIEKTPOMArHUTHOTO MOJIS: KJIACTEpHasl, sIIEPHOTO pabora, onpoc
MEXaHHU3MBI MarHMTHOTO PE30HAHCa, MapaMeTPUUYECKOro Ha
OMOJIOTMYECKOT |MarHUTHOTO PE30HAHCA, MOJYJISILIMH 01 IEHCTBUEM | CEMHHAPCKOM
o BozzaeiictBua | IOMII ckopocTu MOTOKA B3aMMOIEHCTBYIOIINUX 3aHITUH
AJIEKTPOMATHUT [JACTHI], CTOXAaCTUYECKOTO U ITUKIOTPOHHOTO
HOTO M3JIy4eHus [pe3oHaHca. OO0mme 3aKOHOMEPHOCTH BO3ICUCTBUS
AJIEKTPOMArHUTHOTO M3JIYYeHHs Ha OMOCHUCTEMBI
3. Opranuzanus KoHnTponsHas
METUITMHCKUX pabora, onpoc
JIHArHOCTUYECK Ha
150, CEMUHAPCKOM
uccienoBanuil. |[IpuHUIKIIBI OpraHU3aluy JUarHOCTUYECKUX 3aHATHH
[Tpubopsr mnst  |uccnegoBanuii. Guznyeckue MPUHIUIIB PAOOTHI
perucTpalnuu u [mpudOpPOB U CUCTEM AJIs PETUCTPALIMU U aHATTN3a
aHanm3a MEIUKO-OHMOIOTHYECKUX ITOKa3aTeIeH 1
MEIUKO- (hU3HOTOTHYECKHUX MPOIIECCOB C IOMOIIIBIO
Ouonoruyec- anekTpuyeckoro mnouis. [Tpunuuner paboTel mpudbopoB
KHX JUISL pETUCTpALlMK OMOTIOTEHIINAIOB. MeToIbl
MOKAa3aTeJIe ¢ [PEruCTpalui OMOAJICKTPUUECKUX MTOTEHITNATIOB.
IMOMOIIIBIO
AJIEKTPUIECKOTO
A MarHUTHOT'O
ITOJICH.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

Ne HanmenoBanue Temarnka MpakTUYECKUX 3aHITUI dopma TeKyIIEero
- pasnena (cemuHaApOB) KOHTPOJISI
1 2 3 4




Buasi cpen o
OTHOIIICHUIO K

[IpoHuIIaeMocTh OUOTOTUYECKUX CPe.l AJIst
paavoN3IydYCHUS.

[IpoBepouHas KOHTpOJIbHAS
pabota, mpoBepKa JOMAIITHETO

pasoN3Iy4YEHUIO 3aJlaHusl.

Bo3smoxHble IIpoBepoyHast KOHTPOJIbHAS
MEXAHU3MBI I'unotesbl, 0OBACHIIOINE MEXAHU3MBbI paboTa, mpoBepKa JJOMAIIHETO
OHMOJIOrNYECKOro BO3JICUCTBUS MIEKTPOMATHUTHOTO IIOJISL:  [3a/1aHMUS.

BO3JCHCTBUS KJIACTEpHAs, IACPHOTO MATHUTHOTO

JJIEKTPOMATHUTHOTO |pe30HaHCa

U3JIy4EHUs

Opranuzanus IIpoBepoyHast KOHTPOJIbHAS
MEAMLMHCKUX pabota, mpoBepKa JJIOMAIIHETO
JUAarHOCTHYECKUX 3aJlaHusl.

UCCIICJOBAHMM. dusnueckue NpUHLUIBI pabOThI

[Ipubopsr s
perucTpanuu u
aHaIu3a MeJUKO-

puOOPOB U CHCTEM IS PETHUCTPALIAU U
aHaJM3a MEIUKO-OMOIOTMYECKIX
MoKasaresae u (PU3HOIOTHISCKIX

ouoJsioruyec-

IIOMOIIIBIO

KHX MOKa3aTelIeH ¢ 1 MargouTHOI'O ITIOJIA

SJICKTPHUYCCKOTIO U
MarHMTHOTO TOJIEH.

IIpOLECCOB C IMTOMOLIBIO DJICKTPHUUICCKOI'O

2.3.4 IlpumepHas TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB).

KypcoBbie paboThl HE IPETyCMOTPEHbI

2.4 llepeyeHb y4e0OHO-METOAMYECKOr0 0O0ecneYeHUs1 JJI CaMOCTOATEeIbHOH padoThl
o0yyaromuxcs Mo JMCHHUILIHHE (MOAYJII0)

[TepedeHn yueOHO-METOIUYECKOTO 00€CTICUECHUS TUCITUTIITAHBI

Ne Bun CPC .

110 BBHIMOJIHEHUIO CAMOCTOSITETIbHON paboOThI

1 |[IpopaboTtka MeTtoanyeckre yKa3zaHus [0 U3YYEHUIO TEOPETHIECKOTO MaTepraa,
yueOHOro yTBEpsKJeHHbIe Kadeapoil parnopu3nKi 1 HAHOTEXHOJIOTUH,
(treoperuueckoro) |mporokoina Ne 7 ot 20.03.2017.

MmarepHasa
2 |[ToxroroBka K Meroandeckue ykazaHusl MO BBIMOJTHEHHUIO Ja0OpaTOPHBIX padoT,
3aluTe yTBEpsKJeHHbIe Kadeapoil pannopu3nKi 1 HaHOTEXHOJIOTUH,
1a00paTOPHBIX npotokoi Ne 7 ot 20.03.2017.
pabot
3 bymenesa 10.1. Kak npaBuibHO Hamucats pedepar, KypcoByro U
JUIUIOMHYIO paboThl: YueOHoe nocobue s 6akaiaBpoB
[DnexTpoHHbIH pecypc]: yuebd. mocodue. — M.: lamkos u K, 2016. —
140 c. — Pexxum nocryma: https://e.lanbook.com/book/93331.
Pedepar

4 Kysnenos U.H. Pedepatsl, KypcoBble U IUTIIOMHBIE pabOTHI.
Meroanka moAroToBKU U 0popMIIeHUs [ DIIEKTPOHHBIN pecypc]: yueO.
nocodue. — M.: Jlamkos u K, 2016. — 340 c. — Pexxum nocrymna:
https://e.lanbook.com/book/93303.

5 |lloaroroBka Bruterskannnaa A.O. JlenoBble U Hay4HbIE MPE3EHTALH [ DIEKTPOHHBIN
pe3eHTaluN pecypc]: yue6HOe mocobue. — M., bepnun: Jlupekr-Menua, 2016. —
10 TeMe 115 c. — Pexxum pocryna:
pedepara http://biblioclub.ru/index.php?page=book_view_red&book_id=446660.

2.5 CamocTosiTeIbHOE M3YUYeHHeE Pa3/1eJI0B M CHUIJIMHbI



http://biblioclub.ru/index.php?page=book_red&id=446660&sr=1
http://biblioclub.ru/index.php?page=book_red&id=446660&sr=1

Pexomenayercst cneayromuii rpaduk W KaJeHIAPHBIA IUIAaH CaMOCTOSITEIIBHOW pabOTHI

CTYAICHTOB 110 Yyu4eOHbIM HezensiM (18 Henenp):

Tembl yueOHOM TUCIUIUIMHEI,

Tembl yueOHON AUCIUIIIINHBL,

No yu. PCKOMCH/TyeMBIC pPEKOMEHTyeMbIe
HEASIN JIJISL CAMOCTOSTEIILHOTO
JUTS1 00S13aTEIIBHOTO U3yUYCHUS
W3y4YCHUS
Jnana3oHbl 3JIEKTPOMArHUTHOI'O
W3JTyYCHHUS. XapakTepuCTUKH
Ipeaver 1 safa4u panuopuski. €CTECTBEHHBIX W aHTPONOIE€HHBIX
1-6 B03MOXHOCTb MPAKTUYECKOTO MPUMEHEHUS HCTOUHNKOB IMIT. BHOIOIHUYCCKHE
pannoU3NIECKUX METOIOB B SKOJIOTHH U >ddexTsI 3IEKTPOMATHETHOTO
MeUUMHe. JIHana3oHb! paIHoOBOIH. BO3/IeHCTBUA. | MITOMarHUTHOE T10JIE
Bunsl cpen o OTHOIICHHUIO K | I'nnoressl, 00OBSICHAIONINE
pPaaroOU3ITyYEHUIO (aHU3OTPOIHBIE, | MEXaHU3MBbI BO3ACHCTBUS
aKTHBHBIC, HEJIMHEHHBIC). J[MAIEeKTpUUECKHe | AIEKTPOMATHUTHOTO TOJIS:
W MarHUuTHBIC CBOMCTBA OHMOJIOTMYECKHUX | KJIACTEpHAs, ACPHOIO0 MarHUTHOTO
cpen. [IponurnaemMocts OHOIOTUYECKUX Cpel | pe30HaHCa, BO3MOXHbBIE MEXaHU3MBbI
JUIS pagAOU3ITyYEHHS. BO3,H€I>’ICTBPlﬂ MOAYJIUPOBAHHOTO
3JIEKTPOMArHUTHOTO MOJIS.

7_10 napaMeTpuueCKOro MarHUTHOTO
pe30HaHca, MOAYJISIUHA 10T
nericteueM DMII ckopocTu moToka
B3aMMO/JICHCTBYIOIINX YACTHII,
CTOXaCTUYECKOTO U UKJIOTPOHHOTO
pe3onanca. O6mue
3aKOHOMEPHOCTH BO3JIEUCTBUSA
3JIEKTPOMArHUTHOTO WU3JIyYEHHUS Ha
OMOCUCTEMBI.

[IpuHtUIIBI OpraHu3anuu JuarHocTuueckux | OCHOBBI MPABOBOTO PETYIUPOBAHUS
uccienoBaHui.  PU3MYECKUE  NPUHLMIBI | YPOBHEN JIEKTPOMATHUTHOTO
pabotel  TpuOOPOB W cucTeM IS | u3nydeHus. HopmupoBanue
perucTpanuu H aHaan3a MEJUKO- | 3JIEKTPOMArHUTHOTO U3Ty4EHUSI.
OMOJIOrTYECKHX IMoKa3aTeseH u | OCHOBHBIE HOPMATUBHO-TIPABOBBIC

11-18 | GUBHONOTHYECKUX TMPOILECCOB C TMOMOIIBIO | TOKYMEHTHI, PErYIHPYIOIIHe

SJICKTPHUYCCKOTO ITOJIA.

Hopmuposanue DMII B Poccun.
3apy0OeKHble HOPMAaTUBHO-
METOMYECKUE TOKYMEHTEI,
periaMeHTHpYIOlIe BO3/ieiicTBUE

OMIL..

Y4eOHO-MeTOINYECKHNE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPadOThl 00ydaromuXcs U3
YHCIIa MHBAIK/IOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npeaocTaBistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM X 30POBbS M BOCHIPUSATHS HH)OPMAIIHH:

Jist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIJ1st JTUTI ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B (popme ayauodaiina.




JlaHHBIN TIepeyeHb MOXeET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Jnst mpoBeieHuss MEHBILIEH YacTH JIEKIMOHHBIX 3aHATUN UCITOIb3YIOTCS MYJbTUMEINNHbBIC
CpeacTBa  BOCIPOM3BEIEHUS ~ AKTUBHOTO  COJEPKUMOTO,  IO3BOJIOIIETO  CIYLIATENI0
BOCIIPHHUMATh OCOOCHHOCTH M3y4aeMOi Ipodeccru, 3a4acTyr0 UTPAIOIINE PEHIAIOIIYI0 POJIb B
MOHMMAHUU W BOCHPHUATHM, a Tak ke (QOpMHUPOBAHUU NPOGECCHOHATBHBIX KOMIETEHIIUM.
bonbuiasg yacte JEKUUI M MPaKTUYECKHE 3aHSTHUS IMPOBOJISATCS C HCIOJIB30BAaHUEM JIOCKU U
CIIPaBOYHBIX MaTEPHUAJIOB.

[To w3yyaemoll JAMCUMIUIMHE CTYAEHTaM IPEJOCTABISAETCS BO3MOYKHOCTb OTKPBITO
MOJIb30BaThcss (B TOM  4McCi€ KOMUPOBAaTh HAa  JIMYHBIE HOCHTENM  HMH(OPMAIIMH)
NOJArOTOBJIEHHBIMU BEAYIIMM JIaHHYK JUCHMIUIMHY JIEKTOPOM MaTepuajlamMM B BHJE
AJIEKTPOHHOTO KOMILJIEKCA COMPOBOKICHHUS, BKJIIOYAIOMIETO B CeOs: JIEKTPOHHBIE KOHCIIEKTHI
JEKIHiA; DJIEKTPOHHBIE BapHaHTBl Y4€OHO-METOAMYECKOTHX IOCOOHMHA ISl  BBIOJHEHUS
71a00paTOPHBIX 3aJaHHI; COIUCKHA KOHTPOJBHBIX BOIPOCOB K KAKIOW TEeMe M3y4aeMOro Kypca;
GNU w/nnu GNL nakeTsl IporpaMM /sl BBIIOTHEHUS JTa00PaTOPHBIX paboT.

IIpoBeneHue 3aHATUN 1ab0paToOpHOTO IIPaKTUKyMa IIPELYCMOTPEHO B
CHEINAIN3UPOBAHHOM «y4€OHOM MYJIbTUMEIUHHOM KJIacce CHEIUAbHBIX AUCIUILTHH.

JUig i ¢ OrpaHWYEHHBIMU BO3MOXHOCTSMHU 3/0POBbsSI IPEIYCMOTPEHA OpraHu3alus
KOHCYJIBTALIMI C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OneHOYHBbIE CPEACTBA VISl TEKYILEr0 KOHTPOJIS YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTrecTaluu

TeKylasi aTTecTalusi: MPOBEpKa IOMAIIHUX 3aJlaHui MO CEeMHHAPCKUM 3aHATHUSM;
OTBCTHI Ha KOHTpOJILHLIG BOHpOCBI II0 TEMC CCMI/IHapa U Ha OOIIOJIHUTCIIBHBIC BOHpOCI)I,
Kacaroluecs: COOTBETCTBYIOLIUX Pa3/eIOB OCHOBHOM TUCITUIINHBL.

NMPOMEKYTOYHAS aTTeCTALMS: 3a4EeT.

4.1 ®oHJ OLIEHOYHBIX CPEACTB ISl IPOBEAeHUs TeKYIIel aTTecTaluu
[Ipumepsl KOHTPOJIBHBIX BOMIPOCOB JJISI POBEJCHUS TEKYIIEH aTTeCTaIlu:

1. KakoBbI BO3MOYKHBIE MEXAHU3MBI BO3JICHCTBUS JIEKTPOMArHUTHOTO MOJIS HA (PU3UKO-
XHUMUYECKHE U OMOJIOTHYSCKUE CUCTEMBI?
2. Onummre MeXaHU3M BO3ACHCTBUSA SJIEKTPOMArHUTHOTO TOJII Ha NPOTEKaHUE
XUMHYECKHUX PEaKIUM.
3. B uyem cyrh (u3MUECKHUX TPOIECCOB, JIeKAIUX B OCHOBE JIEWUCTBUA
AJIEKTPOMATrHUTHOTO TOJISI HA CIIMH MPOTOHOB?
4. KakoB MexaHU3M MOHHOIO LMKJIOTPOHHOTO pE30HaHca MpH BO3ICHCTBUU
AJIEKTPOMArHUTHOTO TTOJISI?
5. OnummTte MOJENb, OTPAXKAIOLIYI JBM)KEHHE HOHA B MAaKpPOMOJEKYJe MpHU
KOMOWHHUPOBAHHOM JICHCTBUHU TTOCTOSTHHOTO U TIEPEMEHHOTO MAarHUTHBIX TTOJICH.
6. Kakue BO3MOXKHbIE MEXaHU3MBbI ACHCTBUS MOJYJIMPOBAHHOIO 3JIEKTPOMArHUTHOTO
MOJIg Ha OHMOJIOrHYecKre cucTeMnl Bel 3HaeTe?

7. KakoBo BO371€HCTBHE 3JIEKTPOMArHUTHOTO MOJISI TEXHOTEHHOTO MPOUCXO0KAECHUA?

8. [lepeuncnuTe OCHOBHBIE IEKTPOPU3HIECKUE U (PU3UKO-XUMHIECKHE CBOMCTBA BOJIBI.

4.2 ®oHA OLICHOYHBIX CPEACTB AJIsl MPOBeICHNs MPOMEKYTOYHOH ATTeCTAMH
— KOHTPOJIbHOE TECTUPOBAHUE BO BpeMsI CEMUHAPCKUX 3aHITUM;
— IIPOBEPKA 3HAHUI CTY/IEHTa OCHOBAaHA Ha KOHTPOJIBbHBIX BOIIPOCAX, IPUBEACHHBIX B OIIMCAHUN
paboThI U TOMOJHUTENIBHBIX BOIPOCaX, KaCaloUIMXCs COOTBETCTBYIOIINX Pa3/ieioB TUCIUIUINHEI.
IIpumepsl BOITPOCOB, BBIHOCUMBIX HA 3a4eT:



1. Kaxue Bbl 3HaeTe AMANa30Hbl 3JEKTPOMAarHUTHOTO OIS ?

2. B yeM nposBisieTca XapaKTEPHOE U3JTYyUEHUE KUBBIX CUCTEM?

3. B yem cyrpb (u3MUECKHMX MPOIECCOB, JIEKANIMX B OCHOBE M3IIyYCHHS
3JIEKTPOMArHUTHBIX BOJIH?

4. KakoBbl METOABI U3MEPEHUS TEIUIOBOTO IOJIS KUBOro 00bekTa? ONUIINTE, U3JI0KUTE
(u3nvecKrue OCHOBBI.

5. B cyTb 3akona byrepa-Jlam6epra-bapa?

9. KakuM 00pa3zom u 1151 uero npumMeHsercsi MH(pakpacHoe U31y4eHUE B MEAULIUHE?

10.Kak mpoxoauT TuarHoCTHKa TEIUIOBOTO MOJIs KMBOT0 oObekTa? Kakme ocobeHHOCTH
HE00XO0IMMO yYUTHIBATh IIPU JAHHOM mpouenype?

11. Pacckaxxute o METO/1aX U3MEPEHUSI HU3KOUYACTOTHBIX CUTHAJIOB KUBBIX OOBEKTOB.

12.M1310’)kUTE€ OCHOBHBIE YCTPOMCTBA, KOTOpBIE MCIOJB3YIOTCS IPU H3MEPEHUU
AIIEKTPOMArHUTHOTO M3ITyYSHHS KHBOTO OOBEKTA.

13.Kak npumeHsieTcsi U3MEpeHHEe U CHEKTPalbHbIM aHAIN3 HU3KOYAaCTOTHBIX CUTHAJIOB B
MEIUIHE MTPH OIIEHKE )KU3HECTIOCOOHOCTH OHOJIOTHYECKOT0 00beKTa?

14. JIeueOHOE BO3CHCTBHE PJICKTPOMArHUTHBIX MOJICH.

15. BuoctuMynATOpHI U anmaparsl A5 BO3AEHCTBUS Ha OMOJIOrMYECKH aKTHBHbBIE TOUKHU.

16.IIpubGopbl 1 perucTpalvd W aHalW3a MEIUKO-OMOJOrMYEeCKMX IoKa3aTene u
(U3HOIOrMYECKUX MPOLIECCOB C MTOMOIIBIO AIEKTPUUECKOTO IIOJIS.

17. TlpuOopel Ui perucTpalyy U aHaju3a MEIUKO-OMOJIOTMYECKUX II0KazaTesied |
(U3HOIOrMYECKUX IPOLIECCOB C TOMOIIbI0 MAarHUTHBIX, TEIUIOBBIX, aKyCTUYECKUX IOJIEH U
MEXaHUYECKUX KOoleOaHuH.

18. Ilpubopbl U cUCTEMBI IJsl OLUEHKH (U3UKO-XMMHUYECKHX CBOWCTB OHMOJIOTHYECKHX
00BEKTOB.

19. Boszgeiicteue BU, YBY u CBY-u3nyueHuii Ha 4eI0BEYECKUN OPTaHU3M.

20. BozaeiicTBrEe peHTT€HOBCKUM U PaJIMOM30TONHBIM U3TYyYESHUSIMHU.

21.Bo3MOXKHOCTH IpPUMEHEHUsl (PU3MYECKHUX MOJIeH Ul pa3pylIeHUs] OMOJOTMYECKUX
TKaHel. JIa3epHble, JIEKTPOHHBIE U YIBTPa3BYKOBBIE ''CKanbmenn".

22.Ananusatopsl Ouonpod: (U3NKO-MeXxaHHYeCKHe, (PU3NKO-XUMUYECKHE U aTOMHO-
duznueckue.

23.MeToapl UMMYHOJIOTHYECKUX UCCIICIOBAHUM.

OneHouHble CpeACTBa JUIsl MHBAJIMAOB M JIMIl C OIPAaHUYEHHBIMH BO3MOYKHOCTSMH
3/10pOBbsI BHIOMPAIOTCS C YIETOM MX WHIUBUAYAIBbHBIX ICUXO()U3NUECKUX OCOOEHHOCTEH.

— NpU HEOoOXOAMMOCTH HHBAJIMAAM M JIMLIAM C OrPAaHHYEHHBIMH BO3MOXXHOCTSIMHU
3/10pOBbS MTPEIOCTABIIAETCS AOMOJIHUTENBHOE BpeMs sl TOATOTOBKU OTBETA HAa SK3aMEHE;

— IIpU MPOBEJICHUH MPOLETYPHl OLIEHUBAHUS PE3yJIbTaTOB 00yUEHHs] MHBAINIOB U JIULL C
OTpaHMYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— IIp1 HEOOXOAUMOCTH JJIs1 00YHaIOIIUXCS C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 370POBbSI
U MHBAJIUAOB TpOLESypa OLEHUBAHUS pE3yJNbTaTOB OOydYeHHMs] M0 JUCLUILUIMHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa orneHMBaHUsI PE3yIbTaTOB OO0Y4YEHHs WMHBAJIUAOB M JIUI] C OIpaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSI IO JUCHMILIUHE MpeaycMaTpUBaeT MpeaocTaBieHne nHGopMaluu B
dopmax, afanTUPOBAaHHBIX K OTPAHUYCHUSAM HX 370POBbS M BOCIPUATHS HH(POPMALIHH:

Jljig U1l ¢ HapyLIEHUSIMU 3PEHUS:

— B I1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEIBLHOTO ammnapara:

— B I1e4aTHoM (opme,



— B popMe IEKTPOHHOTO TIOKYMEHTA.
JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

5. IlepeyeHb OCHOBHOH W JONMOJHHUTEJLHOW y4eOHOH JHMTEPaTypbl, HEOOXOAUMOI
7151 OCBOCHHS AN CHUILIHHBI
5.1 OcHoBHasi JiuTepaTypa:

1. bappiie M.I'., BacunseB H.C., Kynukosa H.H., lxumak C.C. Bnusinue
HU3KOYACTOTHOTO 3JIEKTPOMArHUTHOTO MOJIs Ha OuoJjoruueckue cuctemMsl. Poctos-nHa-Jlony:
FOHII PAH, 2008. 288 c.

2. Kynpsimos FO.b., [Tepos H0.®. Pyoun A.b. Pagunanuonnas 6uodusuka:
paxuoYacTOTHBIE U MUKPOBOJIHOBBIE AJIEKTPOMArHUTHBIE U3NTydeHus. YueOHuk st BY30B. -
M.: DUSMATIINT, 2008. - 184 c.

3. bunru B.H. [Ipuniuns! snexkTpomMarautHoi 6nopusuku. — M.: ®U3MATIIUT, 2011.
-592 c.

Jlnist OCBOSHHSI TUCIUTUTMHBI MHBAIUAAMHU U JIUIIAMU C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
3I0pPOBbSI UMEIOTCA M3JAaHUS B DJIEKTPOHHOM BHUJE B IJNIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlaaby, «tOpaiity, «YHUBepcurerckas 6udmmoreka ONLINE».

5.2 JlonoinuTeIbHAS JIMTEPaTypa:

1. Buocepa: 3arps3uenue, aerpananus, oxpana / JI.C. Opmnos, JIL.K. CagoBaukosa, H.U.
Cyxanoga, C.f. Tpopumos. — M.: Beici. mik., 2006.

6. I'paueB H.H. 3ammuTa denoBeka ot onacHsx uznydennii / H.H. I'paues, JI.O. MeipoBa.
— M.: BUHOM. Jla6oparopus 3nanuii, 20009.

5.3. [lepuoauveckue M3IaHusA:

B oubmmorexe Kyol'Y umeroTcst cremyroniye meprOIUYECKUe W3JAaHHS 1O TPOQIITIO
JUCLUIINHBL:

B mupe Haykn.

Bectauk MI'Y. Cepusi: @usuka. ActpoHoMusi. BecTHUK CBS3H.

XKypHan npukiaagHoil MEXaHUKU U TEXHUYECKON (PU3HKH.

Kypnan rexHruueckoi GU3MKH.

3apyOexHasi paIn0odJIEKTPOHUKA.

NzBectust BY3oB. Cepus: [Ipubopoctpoenue

NzBectus BY3o0B. Cepust: Pagnodusuka.

N3Bectust BY3o0B. Cepus: PannosnexkrpoHuka.

N3sectust BY3oB. Cepus: @usuka.

WnxenepHas ¢pusuka.

MUKpO3IEKTPOHHUKA.

[TpuGops! M TEXHUKA HKCIIEPUMEHTA.

[IpuknanHas MexaHuKa U TeXHUYECKas (PU3HKa.

Panno.

Pagnorexnuka.

PagnorexHuka v 2J€KTPOHUKA.

Panuorexnuka. Pegeparusnsiii xxypnan. BAHUTU.

CxeMOoTexHHKa.

TenexkoMMyHHMKaIUH.

TexHosornu u cpeacTsa CBs3U.

VYcenexu COBpEMEHHOM pagrio3JIEKTPOHUKH.



6. Ilepeyennb

pecypcoB

HH(POPMALHOHHO-TEJIEKOMMYHUKANMOHHON  CeTH

«HTepHET», HEOOXOAUMBIX /1151 0CBOEHHSI THCIMIIJIHHBI

1. http://window.edu.rii/ (EquHOE OKHO JOCTyMa K 00pa3oBaTeIbHBIM pecypcam).

2. http://www.edu.ru/db/portal/sites/res page.htm (DenepanbHbiii 00pa3oBaTEILHBIN
noprain).
3. http://lwww .scintific.narod.literature.htm (Kartamor Hay4HBIX pecypcoB).

4. http://www.sci-lib.com (Bonbiias HayuHast OubimoTeKa).

5. http://www.en.edu.ra/ (EcTrecTBeHHO-HaYy4YHBIH 00pa30BaTEIBHBIN MTOPTAI).

6. http://eqworld.ipmnet.ra/ra

libiaiy/physics.htm (Pa3men mno ¢usuke yuebHo-
obpasoBarenbHON (hU3MKO-MaTeMaTHYecKoi oudmoTeku caiita EqWorld).
www.ph4s.rabooks_tehnika.html  (Paszmen  «TexHuyeckue  HayKn»

7. http://

oOpazoBartensHoro mnpoekra A.H. Bapruna «®usuka, XuMus, MareMaTHkKa CTyJIeHTaM U
HIKOJIbHUKAM).

TPYOEMKOCTH

7. MeToauyeckne yKazaHus sl 00y4aOUIUXCS 10 OCBOEHUIO JUCIUIIMHBI
Ha camocTosaTensHyto paboTy cTyaeHTOB oTBoautTcs 34 % BpeMeHH OT oOmein

JYCLUILIINHEL

CompoBOXKIIEHHE CaMOCTOSITEIbHOH  pPabOTBI  CTYJICHTOB

OPraHM30BaHO B CIEAYIOIUX (OpMax:

- W3yYeHHUE TEOPETHYECKOr0 MaTepHaja Mo KOHCIEKTaM JIGKIUHA M PEKOMEHJIOBAaHHBIM
yueOHUKaM (yueOHbIM nocobusm) u3 6ubnuorexku Kyol'Y;

- MOJATOTOBKA K BBINOJIHEHUIO JIA0OPAaTOpHBIX paboT W O(OpMIIEHHWE OTYETOB IIO
BBINIOJTHEHHBIM J1a00PAaTOPHBIM padoTaM;

- KOHCYJbTAIlMHM, OPTraHM30BAaHHBIC ISl PAa3bACHEHHS] MPOOJIEMHBIX MOMEHTOB IIpH
CaMOCTOSATEIIFHOM M3YyYCHHU TEX WIM MHBIX acCleKTOB PAa3J/IelIOB yCBAaMBaeMOW WH(pOpMAINH B
JTVICIIATUTHHE.
Tembl yueOHOH THCHHMILINHBI, peKOMEHIYeMble VISl CAMOCTOSTEIbHOT0 N3yYeHHsI

Ne HanmenoBanue Tembl yueOHON AMCUUIIIIMHBI, PEKOMEHTyEMbIE JIJIs
paszena CaMOCTOSATEJIBHOIO U3yYEHHUs
1 | Bugsl cpen no Amnmapats! u cucremsl i Bozaercteui BY, YBY u CBU-
OTHOILIEHUIO K u3NydeHueM. AnmapaTsl ¥ CUCTEMBI JUIsl BO3IEHCTBUN
PaguoOU3IyYEHUIO PEHTI€HOBCKUM U PaJMOU30TOIHBIM U3Iy4YECHUSIMH.
2 Anmapatsl u cuctemsl it Bo3aeicTeuii BU, YBY u CBU-
U3JIydeHueM. AnmapaTsl ¥ CUCTEMBI JUIsl BO3IEHCTBUN
PEHTI€HOBCKUM M PaAMOU30TOIIHBIM U3y4YECHUSIMH.
Omnpenenenne MeToja MECTHOM JapCOHBAIM3ALMN. MeXaHn3M
J1Ie4eOHOT0 JIEUCTBHS B METO/I€ MECTHOU JTapCOHBAIU3AIUH.
OrpannueHus U NOKa3aHUs K NIPUMEHEHUIO METO/Ia MECTHOM
Bo3moxubIe JapcoHBaIM3aKi. MeTouKa oCcyIlecTBIEeHUs o0mIen
MEXaHU3MBI napcoHBanu3anui. OrpaHUYeHNs U MOKa3aHUs K IPUMEHEHHIO
OMOJIOTNYECKOT0 MeTosia 0o0IIel gqapcoHBanu3anuu. MeTo NCOoIb30BaHUS
BO3JICUCTBUSA TOKOB HaJITOHAJIbHOM YacThl, MEXaHU3M JIeyeOHOTo JeicTBus,
3J€KTPOMArHATHOIO OTpaHUYECHUS U TIOKA3aHMS K IPUMEHEHUIO METO/IA.
U3JIy4CHUS B03MOXHOCTH M1 OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKHU
anmapaToB CAHTUMETPOBOM BOIHOBOM Tepanuu. CBOMCTBA
PEHTTeHOBCKHUX Jyueil. OCHOBHBIE BU/IbI B3aUMOJICHCTBUSA
PEHTI€HOBCKHX JIy4el C BEIIECTBOM. bHOIOrn4ecKre OCHOBBI
ny4eBoit Tepanuu. Pentrenorepanus. O0maydyeHue ObICTpbIMU
anekTpoHamu. KoHTakTHbIe MeTOIbI 00yueHus. O6myueHue
IIPOTOHAMHU. y-Tepanus. HeliTpoHo3axBaTeIBarOLasi TEPANMS.
3 | Opranuzanus VYapTpa3ByKOBbIE TEpanieBTUYECKHE anmapatel. usnueckue
MEIULIMHCKUX 00OCHOBaHHUSI M METOJIMKA ITPOBEACHUS POLIETYP
JIMAarHOCTHYECKUX YIbTPa3BYKOBOM Tepanvi. OCHOBHBIE TEXHUYECKUE




HCCIIETOBAHUN.
[TpuGopsr 11st

KHX TITOKa3zaTeyeh ¢
IIOMOIIIBIO

BJIEKTPUYECKOTO U
MarduTHOTO TI0JICH

pEruCTpalvy U aHaIu3a
MEIUKO-0MOJIOTHYEC-

XapaKTepUCTHKH amllapaToB JUIsl YIbTPa3BYKOBOI Tepamnui,

8. Ilepeyenbp MHGOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NPH OCYLIECTBJICHUU
00pa3oBaTeIbHOI0 Mpoluecca Mo JMCHUIVIMHEe (MOAYJ/I10) (TIPU HeOOX0AUMOCTH)

8.1 [lepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecreYeHust

1. Onepanuonnas cucrema MS Windows.

2. MaTerpupoBanHOe 0(hMCHOE PUIIOKEHHE.

3. 1O st opranuzanuu ynpasiasieMoro u 6e3onacHoro aocrymna B MaTepHer.

8.2 llepeyenb HH(POPMALHOHHBIX CIPABOYHBIX CHCTEM:

1. DnekTpoHHBIN KaTanor HayyHoi 6ubinoreku Kyol'y
(http://212.192.134.46/MegaPro/Web).

2. DnexTpoHHas 6ubnanoreyHas cuctema «YHuBepcurerckas oudnuoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnexTpoHHas 6ubnaroTeuHas cuctema uznarenbcTsa «Jlanby (https://e.lanbook.com/).
4. DnextponHas oubinoreunas cucrema «tOpaiim» (https://www.biblio-online.ru/).

9. MarepuajJbHO-TeXHHUYECKAS

0aza, HeoOxoaguMmasi JJsi  OCYLIECTBJICHUS

06pa3OBaTean0r0 nmpouecca mo 1MCIHUMIJInHE (MOIlyJ'IlO).

No Biix paGot MatepuanbHO-TeXHUYECKOe 00ecriedeHne JUCIUITITNHBI
(MOyJIs1) M OCHAILIEHHOCTh

1 | Jlekunonusle Aynmutopust 227c, OCHallleHHas IEPEHOCHBIM IPOEKTOPOM U
3aHATHS MEJIOBOM JTOCKOM.

2 | CemuHapckue Aymutopus 317c, ocHamieHHas o0OpyJOBaHUEM, HEOOXOIUMBIM
3aHATUS JUIsL TPOBEJIEHUs 1abOpaTOPHBIX padoT.

3 | Jlabopatopubie (YueOHbIM MIIaHOM CEMUHAPCKUE 3aHATUS HE IPEyCMOTPEHBI.)
3aHATHS

4 | I'pynnoBsie Aynuropus 317c, ocHallleHHasi IEPEHOCHBIM ITPOEKTOPOM U
(MHIUBUYyalIbHBIE) | MEJIOBOM JOCKOM, I MPOBEIEHHS IPYNIIOBBIX KOHCYIbTALIUH.
KOHCYJIbTAlIUH

5 | Texymuit KOHTpoONb, | Aynutopuss 317c, OCHaIIeHHAas MEPEHOCHBIM IPOEKTOPOM H
MIPOMEXKYTOUHAS MEJIOBOM JTOCKOM.
aTTecTanus

6 | CamocrosTenpHas Aymutopuss 120c, ocHalleHHass KOMITBIOTEPHOM TEXHUKOW ¢
pabota MOJIKJIIOYEHUEM K ceTH MHTepHeT.

- CHeNMATM3UPOBAHHAS JIGKLIMOHHAS ayAUTOPHUS (PU3UKO-TEXHUUECKOTO (paKkynbTeTa
(227¢), ocHamieHHasI MYJIbTUMEIUIHHBIM TIPOSKTOPOM, IKPAHOM, HHTEPAKTUBHOM TOCKOIA;

- IUuTeparypa B OMOIMOTEKE YHUBEPCUTETA,;

- CBOOOAHBIN JOCTYI K MH(POPMAIIMOHHBIM 0a3aM M CETEBBIM MCTOYHHUKAM WH(OpMAIuu
INTERNET, npenocrasnsiemslit Llentpom MuTepuer KyoI'V.

B ocBoeHuM AMCHMIUIMHBI MHBATUIAMU M JULAMU C OIPAHWYEHHBIMH BO3MOXXHOCTSIMHU

30pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTallUM) —
JIOTIONTHUTENIbHOE pa3zbsACHEHUE ydeOHOro marepuana. VHIWBHIyadbHbIE KOHCYJIBTALUU IO
IpeIMETy SBISIOTCS BaKHBIM (DaKTOPOM, CIOCOOCTBYIOIIMM HHIMBHyaIH3alMU OOy4eHHS U
YCTQHOBJICHUIO BOCIIMTAaTEIBbHOIO KOHTaKTa MEXIy IpenojaBareleM U O0O0ydarolmmMmes
WHBAJINIOM W JIULIOM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/10POBbS.



