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1 OO6uume mojoxKeHus

Pabouas mporpamma M (OHA OLIEHOYHBIX CpPEACTB IUCUMIUIMHBI «B3aumoneiicrBue
¢du3nueckux nojuei ¢ OnooOBEKTaMI» COCTABICHBI B COOTBETCTBUU € TpeOOBaHUAMU (herepalib-
HOT'0 TOCyJIapCTBEHHOI'0 00pa30BaTENbHOIO CTaHAAPTA, YTBEP:KIEHHOIO MpHUKazoM MuHucTep-
cTBa oOpazoBanus u Hayku Poccuiickoit @enepaunu Ne 950 ot 19.09.2017, u ocHOBHOH mpo-
(beccnoHanbHOM 00pa30BaTENbHON MpPOrpaMMbl MOATOTOBKU «lHXEHepHOe AeI0 B MEIAMKO-
Ounonoruueckoi mnpaktuke» 1o HampasieHuo 12.03.04 buorexHuueckue CUCTEMbI U TEXHOJIO-
THH.

[TpakTHueckas MOAroTOBKA peajln3yeTcsl Ha OCHOBE:

- mpodeccuoHanbHOTO cTaHmapra- 26.014 «Crnenunanuct B 061acTi pa3pabOTKH, COTPO-
BOKJICHUS M MHTETPAIIMH TEXHOJIOTMYECKHUX MPOLECCOB U MPOU3BOACTB B 00JaCTH OMOTEXHUYE-
CKUX CUCTEM U TexHoJoruit». O6o0menHas Tpynosas ¢yHkius: A. PazpaboTka u mHTErpanus
OMOTEXHUYECKUX CHUCTEM U TEXHOJOTHH, B TOM YHCJIE MEIUIIMHCKOTO, SKOJIOTHYECKOro U OHO-
METPUYECKOT0 Ha3HAYECHUs

-1IC 26.014 T® 3.1.1 HY-5 IloaroraBnuBaTh NpeIoKEHUS 10 CHUKEHHUIO U KOMIIEHCA-
IIUY YPOBHSI CIy4YailHbIX U CHCTEMATHUECKUX MOTPEUTHOCTEN

3anaun Ilonmy4yenue 3HaHMUN, COCTABIIIIOIIUX OCHOBY HAay4HBIX IPEICTABICHUNA O BO3-
AUCIUILIMHBI IeicTBUM (PU3NYECKUX TOJIECH Ha KUBbIE OOBEKTHI U BKIIOYAIONINX H3y4EHUE
OCHOBHBIX TIOJIO)KEHUH TEOPHUH AJICKTPOMATHUTHBIX BOJH U OCOOCHHOCTEH MX
pacnpocTpaHeHus B OMOJOTHYECKHUX cpenax, omodusnueckue 3hQexTs BO3-
JNEHCTBUS U BBIICIICHHE MEIMIIMHCKOTO aCTIICKTOB MPOOJIEMBI JICHCTBUS PU3H-
YECKHUX M0JIEH Ha YeJIOBEKa.

OCHOBHBIE
pazzensl / TeMbl
JIUCITUILINHEI

B3aumoseiicTBue HOHU3UPYIOMIUX U3IYYEHUH ¢ OMOJIOrH4ECKUMU 0ObEKTAMHU.
Beenenue B paamoOuonoruto. B3ammopeiicteue Y®-, Bumumoro- m HK-
U3ITydeHus: ¢ Ononorndeckumu oobekTamu. [lorstue o horoduomoruu u ¢o-
ToMeauuuHe. Vcnonap30BaHUE 3JEKTPOMArHUTHBIX HM3IYyYEHUM ONTHUYECKOTrO
JMara3oHa B Tepanuu u quardoctuke. OcHoBbl B3aumoaeicteust OMII ¢ 6uo-
o0bexkTaMu. OCHOBBI B3auMoIelcTBUS Y3 ¢ OMOJIOTHYEeCKUMH 00BEKTaMHU.

2 IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO AUCHUILINHE (MOIYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHHS KOMIIETCHIIUH

[Tpouiecc n3yueHuss AUCHMILTUHBI «B3aumopeiicTBue pusndeckux monei ¢ 6nooObeKTa-
MUY HampasjieH Ha GOpMHpPOBaHUE CleAyronux kommneTeHui B coorBeTcTBUU ¢ ®I'OC BO un

OCHOBHOI1 00pa3oBaTeabHON MporpaMMoil (Tabnumna 1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I W MHAUKATOPBI UX JOCTUKCHUS

Konx n HaumeHnoBanue Nuaukatopel JOCTUKEHUS [TImanupyembie pe3ysIbTaThl
KOMIIETECHIUU 00yueHus 0 TUCIUILTNHE
[Tpodeccuonanbhble

OIIK-1 CnocoGen | OIIK-1.1 3Haer ¢yHnameHTanb- | 3HATh - BUABI GU3NYECKUX T10-
MIPUMEHSATH €cTe- | Hble 3aKOHBI MPHUPOJIBI, OCHOBHBIC | JIeH, BIUSIONMX HA OM000BEK-
CTBCHHOHAy4YHbIE ¥ | (U3WYECKUEe W MATEeMAaTHYECKHUE | Thl, 3aKOHBI BO3/ICHCTBHS (PU3H-
OOIIeMHKEHEPHBIE 3aKOHBI YeCKHUX MMoJiel Ha OMOOOBEKTHI
3HaHus, meroabl Ma- | OIIK-1.2 YMmeer npumeHnsaTs ecte- | YMETh NMPEABUACTh BO3MOKHBIE
TEMaTHYECKOTO aHa- | CTBEHHOHAYYHbIE M OOIIEHWHXKe- | HeTaTUBHBIC BIUSHUS Ha OMOJIO-
Ju3a W MOJIEIMPOBA- | HEPHBIE 3HAHUS JJIS PEIICHHS 3a- | THYECKHE OOBEKTHI CO CTOPOHBI
HUS B WHXXEHEPHOH | Jauy TEOPETUYECKOTO W MPUKIAA- | (U3MUECKUX TONeH aHTpOomo-
JIEATEIIbHOCTH,  CBS- | HOTO XapakTepa T€HHOW MNPHUPOJBI U MOJICH, CO-
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3aHHOM ¢ pa3pabot- | OIIK-1.3 Brmageer HaBbIkamMu | MPOBOXKIAOIMMUX  (YHKIIUOHU-
KO#, MPOEKTUPOBAHU- | IPUMEHEHHUS METOJOB MaTeMaTH- | pOBaHHE MEIMIIMHCKUX IMpHOO-
€M, KOHCTPYUPOBAHHU- | YECKOTO aHajlu3a U MOJEIHPOBA- | POB, CUCTEM U KOMILIEKCOB;

€M, TEXHOJIOTUSIMH | HUS B HMH)KEHEPHOW JesTenbHO- | BiageTs HaBbIKaMu pa3paboTKH
MPOU3BOJICTBA M JKC- | CTH, CBSI3aHHON C pPa3pabOTKOM, | yCTPOUCTB, ¢ Y4YETOM BIUSHUS
IuIyataiul  OMoTeX- | IPOSKTHPOBAHUEM, KOHCTPYHPO- | (GU3NYECKUX TOJEed aHTPOIIOo-

HUYECKHUX CUCTEM BaHUEM, TEXHOJOTUSAMU IIPOU3- | TECHHOM IPUPOABI U IOJEH, CO-
BOJICTBA U JKCIUTyaTalluu OMOTEX- | MPOBOXKAAOMMX  (DYHKIIHOHH-
HUYECKHUX CUCTEM pOBaHUE MEIUIMHCKUX MpUOO-

POB, CHCTEM W KOMILIEKCOB Ha
Ononornyeckmue 00bEKTHI

3 MecTo nucuMIIMHBI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Hucuunnuna «B3anMonelicTBue pU3n4eckux mnouei ¢ 6M000bEeKTaMU» U3ydaeTcs Ha 2
Kypce B 3 ceMecTpe.

JucuunianHa BXOAUT B cocTtaB Onoka 1 «/lucuuruimbbel (MOAYNIH)» U OTHOCHUTCS K
«00s13aTeNIbHON YacTH».

Jl1st OCBOEHHUS AUCLUUIUIMHBI HEOOXOIMMBI 3HaHUS, YMEHUs, HABBIKU, C(hOPMUPOBAHHbIC B
IPOLECCE M3YYEHMsSI JUCHUIUIMH: «XUMUSD», «DINEKTPOOE30MaCHOCTh U TEXHOJOTUS DJIEKTPO-
MOHT@)XHBIX paboT», «DJIEKTPOTEXHUYECKHE MATEpUallbl U AJIEMEHTbI 3JIEKTPOHHON TEXHUKN»,
«Dusukay.

3HaHUsA, YMEHUS U HaBbIKM, CQOOPMHUPOBAHHBIE NpPU H3YYEHUM JUCLUIUIUHBI
«B3aumoneiicTBue pU3HYECKUX MONIEH ¢ 0M000BEKTaMu», OyAyT BOCTpEOOBAHbI IPU U3YUYECHUHU
HOCHEAYIOUNX TUCHUILUIUH «TexHHYeckre MeTObl JUArHOCTUUECKUX HCCIIEIOBaHUI U Jeued-
HBIX BO3JEHCTBHIY, «l3MeputenbHble MPeoOpa3oBaTean U 3JIEKTPOAbl», «JluarHocruueckue
MEAMIMHCKHUE aIIapaTsl ¥ CUCTEMBI», & TAKXKE IPU IPOXO0KACHUN ITPOU3BOICTBEHHON NTPAKTUKU
Y JJIs1 yCIIEITHOM MUTOTOBOM aTTECTalUH.

HucuuruinHa «B3aumoneiictBue ¢usnueckux nojed ¢ 6MooObEeKTaMM» YaCTHUYHO pea-
au3yercs B GopMe MpaKTUYEeCKON MOAroTOBKH. [IpakTuueckas nmoAroToBKa OpraHu3yeTcsi myTeM
NPOBEIEHUS MPAKTHUECKUX padoT, BBIOJHEHUS PacyeTHO-TpapruecKoil paboThl.

JucuunnuHa «3JIeKTPOHUKa» B paMKaX BOCIUTATENbHOM paboThl HampaBieHa Ha BOCIH-
TaHHE YyBCTBA OTBETCTBEHHOCTH, (POPMHUPOBAHHE YMEHMs apryMEHTHPOBaTh, CAMOCTOSTEIHHO
MBICIIUTh, pa3BUBAET MPO(ecCHOHATIbHBIE YMEHHUSI.

4 O0beM IMCHUNJIHHBI (MOAYJIs1) B 3aUe€THBIX eIMHUIAX ¢ YKAa3aHHEM KOJINYeCTBA
aKajgeMHYeCcKHX YaCOB, BbIJIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaomuxcsi ¢
npenoaaBaresieM (10 BUIAM YUeOHBIX 3aHATHI) H HA CAMOCTOATEILHYI PadoTy
00y4ar MU XCs

O61as Tpya0eMKOCTh (00beM) NUCIUIUIMHBI cocTaBisieT 3 3.€., 108 akax. gac.
Pacrnipenenennie oobeMa AMCUMITIINHBI (MOYJIs) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B Tabiuiie 2.

Tabnuua 2 — O6beM IUCHUILTUHBI (MOJYJIS) IO BUJIAM YUEOHbIX 3aHSATHIH

Bcero akagemu-

O0beM TUCHUNIINHBI
YeCKHUX 4aCoB

OO0mmast TpyA0€MKOCTh TUCIIUTLTHHBI 108

KonrakTHas aynuropHasi padora o0y4aroummxcs ¢ npenoaasareseM (1o 48
BH/JIaM Y4eOHBIX 3aHSATHII), BCEro




Bcero akagemu-

O0beM TUCHUTIIINHBI
YeCKHUX 4aCOB

B Tom uucine:

3AHATHA JICKIHHOHHOI'0 THIIA (J'ICKI_[I/II/I 1 UHBIC y‘IG6HI)IC 3aHATUA, IIPEAY-

CMaTpHUBAOIUE MPEUMYIIECTBCHHYIO Iepeavy ydeOHoH HHPOpMAaLUH T1e- 32
JIarOTUYECKUMH PAaOOTHUKAMU )
3aHATHSA CEMHUHAPCKOTO THINA (CEMHUHAPHI, TPAKTHYCCKHUE 3aHATHUS, ITPAK- 16
TUKYMBI, 1a00opaTopHbIe pabOThl, KOJJIOKBHYMBI M MHBIE aHAJIOTUYHBIE 3a-
HATHS)

B TOM 4HcCIIe B GOopMe MPAKTUYECKON TOATOTOBKH: 16
CamocrosiTesibHAsi padoTa 00y4aOIIMXCS U KOHTAKTHasi padora, BKIIIO-
yarouasi IpynnoBbie KOHCYIbTAlMU, HHAUBUIYAJIbHYIO paboTy 00y4aro-
HIMXCSI C TIPEnojaBaTessiMe (B TOM YUCIIC HHIUBUAYATIbHBIC KOHCYIbTAIINN ); 60

B3aMMOJICHCTBHE B AJICKTPOHHOU MH()OPMALIMOHHO-00pa30BaTeILHOM cpeie
By3a

[TpomMexxyTodHast aTTecTaus 00YJIarOIUXCs — «3a4eT ¢ OIIEHKOM»

5 Copepxanue JMCUMIIMHBI (MOAYJIS), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3aenam) ¢ ykazaHueM OTBeJIEHHOI0 Ha HUX KOJHMYeCTBAa aKaJeMUYeCKHX
4YacoB U BHJI0B yueOHOH padoThI

Tabmuna 3 — CTpyKTypa B coiep>KaHue TUCIIUILTAHBI (MOJTYJIS)

Bunel yueGHOI paboThl, BKIIIOYAsi CAMOCTO-
ATEJIbHYIO paboTy 00yJarommxcs 1 TpyAo-
€MKOCTb (B yacax)

HaumeHnoBanue pas3aciioB, TCM U COACPIKAHNEC Ma-

KonraktHas padorta mpemnojaBa- CPC
Tepuaa

TEeJsl C O0YYAIOIIMMUCS
Jlexuun [IpakTuyeckue
3aHATHUSA

Pa3nea 1 BzaumoneiicTBue HOHU3HPYIOIIMX
U3JIy4YeHHUil ¢ OH0JI0rH4YecCKHMH 00beKTaMHM.
Beenenne B paino0uoJIoOrui.

Tema 1.1 Onpenenenve u KiaccuPpUKaus HOHU-
3UpYIOLIMX U3iyyeHu. PagnoaktuBHOCTh. PeHT- 2
T€HOBCKOE M3iyyeHue. 3akoH Mo3ziu.

Tema 1.2 B3anmoeiicTBE pEHTTEHOBCKOTO U3-
Jy4EHUs C BEIIeCTBOM. 3aKoH ocnadneHus. J{o- 6
3UMETPUSI HOHU3UPYIOIIUX U3ITYYECHUH.

Tema 1.3 buonornueckas akTUBHOCTb Pa3IU4HbIX
BUJIOB U3IydeHuil. Pu3uko-xumuueckue 3¢ pex- 2
ThI. [ eHeTnyueckne u comaTudeckue 3HPEeKTol.

Tema 1.4 OcHOBHBIE CTaANU PATUALUOHHOTO TIO-
paxeHus. [ [puHIMIIBI KOJIMYECTBEHHOW paino-

6
OMOJIOTHH: TIPUHIIMIT TTOTIAaHUs, KOHIETIINS
MHUILEHHU, TPUHLUI YCUIIATEIIA.
Hccnenoanue GpoTOIMHAMUIECKOTO JEHCTBHS 4% 5

CBETa Ha KJIETOUHBIE CTPYKTYpPbI™




HaumenoBanue pa3ennoB, TEM U COJAEpKaHUE Ma-
Tepuasa

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-

€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

IIpakTrueckue
3aHATHS

CPC

Pasznen 2. Bzaumopaeiicteue Y ®-, BUIUMOIO- U
HNK-u3nyyeHus ¢ 0M0J0rn4ecKUMMHU 00beKTa-
mu. [lonsTue o ¢poroduosorun u goromenn-
HUHe.

Tema 2.1 OcHoBHBIE cTaguu (OTOOHOMPOIIECCOB:
dboToduznueckas, poroxumudeckas, GoTodnoso-
rudeckas. OCHOBHBIC KaHaJIbl IPeoOpa3oBaHus
MIOTJIOIIEHHON SHEPTHUH.

Tema 2.2 KanrtoBas 3¢ (eKTUBHOCTS Tpeodpa-
30BaHMsl SHepruu no kaxnanam. [Ipunuun dpanka-
Konzgona. Ontuueckue cBoMcTBa pa3iuyHbIX OU-
OTKaHEH.

Tema 2.3 OCHOBHEBIC IIOTJIONIAIOIIHE KOMIIOHCH-
Thl. JletictBue Y@ uznydyeHus Ha OMOOOBEKTHI,
0COOEHHOCTH BO3AeMCTBUS U3llyueHus Y D-A,
YO®-B u YO-C nogauanazonos. [Ipasuno bynse-
Ha-Pocka.

Tema 2.4 OcoOeHHOCTH B3aUMOIEHCTBUS C OMO-
00BEKTaMU U3TYYSHHs BUAUMOTO JHUaIa30Ha.
dorocencubmIn3anus. DHIOT€HHBIE U DK30T€H-
HBIC CCHCHOMIIN3aTOPHI.

Tema 2.5 [Tpunuuns! GoTOTMHAMUYECKON TEepa-
nuu (OLT). OcHoBHbIe Mexanu3MsblI aeiicTBust UK
n3ydeHus: Ha 0noo0bekTsl. TenoBast perentusl.

HccnenoBaHue TEIIOBBIX MOJiel OMO0OBEKTOB C
nomoinbio UK temmosuzopa.™

4*

Pa3nen 3 Ucnosib30BaHue 3JICKTPOMATHUTHBIX
U3J1y4YeHHU ONTHYEeCKOro IMana3oHa B Tepa-
NHUHU U AUATHOCTHKE.

Tema 3.1 JlazepHoe uznydyenue. [ 'enmuorepanus.
Hcrounnku ontuueckoro uznydenus. [Ipumene-
HHUC JIa3€POB B 6I/IOMCI[I/IHI/IHC JJ1s1 TUArHOCTUKHU.
®dnyopeciieHTHas AuarHoctuka. CBeToTepanus.

Tema 3.2 Jlazepotepanus. JIazepHas Xxupyprus.
[ToHsiTHE O 1O3UMETPUN HEUOHUZUPYIOLIUX U3ITY-
yennil. McnonszoBanue NUK-usmnyuenus. Metoasl
KOHTPOJIA U U3MEPEHHUSI TEIUIOBBIX XapaKTEPUCTUK
OHMOOOBEKTOB.

Tema 3.3 TerutoBunenue. [lonsitue o Oumonexy-
JSpHOM 2MeKTpoHuKe. [lepcrekTHBBI co3aanus
O6uounroB, bmocercepon, 6MoOIBM Ha ocHOBe
OMOTEXHHYECKUX YCTPOMUCTB.




HaumenoBanue pa3ennoB, TEM U COJAEpKaHUE Ma-
Tepuasa

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa- CPC
TeJs ¢ 00YJAIOIIMMUCS

Jlexuun IIpakTrueckue
3aHATHS

HccenoBanue pacCeMBAIOIINX CBOMCTB OMoCpe
B OIITHYECKOM JHAIa3oHe™

4* 4

Pa3zgen 4 OcnoBbl B3aumoaeincreusa DMII ¢
0M000BLEeKTaAMMU.

Tema 4.1 Dnexrpomarauthsie nosst (OMII) ecre-
CTBEHHOT'O U UCKYCCTBEHHOI'O IIPOUCXOXKICHHS.
Ousnonornyeckre 3PPEKTh Ipu ISHCTBUU Clla-
6b1x OMII. [leiictBue DMII Ha cucTembl ynpas-
JICHUs] OPraHU3MOB.

Tema 4.2 DneKTpONPOBOJHOCTD, IUAIEKTPUYE-
CKHE CBOMCTBA, TUCIIEPCUS TUIIEKTPUIECKON
MPOHUIIAEMOCTU. MoJieNib OMOTKaHU JIsSl HU3KO-
4aCTOTHOTO U BbICOKOYacToTHOr0 DMIL. Dddek-
ThI OJIIPU3ALIMY B TKAHAX HA aTOMHO-
MOJIEKYJISIPHOM U KJIETOUHOM YpOBHAX. Teopun
noJisipu3anuu TkaHei no Jlebaro u Makcsenny-
Baruepy.

Tema 4.3 MarauutHble CBOMCTBA OMOKJIETOK U
TKaHel. imnenancoMeTpusi, AUCTIEPCUS UMIIe-
nmanca. TeJro yenoBeka BO BHEIITHEM HU3KOYa-
ctotHoMm (HY) OMIL.

Tema 4.4. Pazauune B aeiictsun HY u BY nonei,
WX IPUMEHEHHE B Tepanuu U quarHoctuke. [1po-
OJIeMbI pE30HAHCHBIX (YACTOTHO - M aMILTUTYIHO-
3aBUCUMBIX ) 3 pexToB B3aumoaeicTeust IMII ¢
OpraHu3MaMHu.

UccnenoBanue pacrpeenieHusi TOKOB B KOHEYHO-
CTSIX MPH STEKTPOCTUMYIISIIUN ™

4* 4

Pa3zgen 5 OcHoBBbI B3auMoaeincreusa Y3
¢ OMOJIOTHYeCKUMH 00LEeKTAMH.

Tema 5.1 ®usnyeckas xuMus U 6uopu3MKa yib-
Tpa3Byka. BosHbI B ynpyrux cpegax. ¥Y3 noue.

Tema 5.2 Vnbrpa3zBykoBas kaBuTauus. Y3 XUMHU-
YECKUE PEAaKIUU. YIIBTPa3ByKOBOE CBEUCHHE.

Tema 5.3 YibpTpa3zBykoBasi KaBUTaIusi B OM0J10-
rM4eckux cpenax. KaBuranus B TKaHAX MOJ €H-
creuem HY u BY V3.

Tema 5.4. KaBuTamnus B TKaHSIX MO TEHCTBHEM
«IMarHOCTUYECKOr0» yabTpa3Byka. M3myuarenu
U IPUEMHUKH Y 3.




Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

HaumenoBanue pasaciioB, TCM U COACPIKAHUC Ma-

KonrtakTHas pabora npemnoaasa- CPC
Tepuana
TeJIs C 00yJaroUMMHUCS
Jlexuun IIpakTrueckue
3aHATUS
32 16 60

* peanuzyetcs B (hopMe MPaKTUUECKON MOATOTOBKH
6 BHeayauTopHasi caMOCTOSTEIbHASI pad0Ta 00y4aAIOIIUXCS MO TUCIHUIITTHHE
(Mony.Ji10)

[Ipy mIaHUPOBAaHWUU CAMOCTOSITENILHOM pPabOTHI CTYIACHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCSI CICAYIOIINM PACIPEACIICHUEM YaCOB Ha CAaMOCTOATENbHYIO paboTy (Tabnwuia 4):

Tabnuna 4 — PekoMeHryeMoe pacnpe/iesieHie YacoB Ha CaMOCTOSTEIbHYIO paboTy

KoMmnoHeHTBI caMoCTOSITeIbHOM padoThI KosuuecTBo yacon
M3ydeHne TeopeTU4eCKUX pa3iesIoB TUCIUIIINHEI 34
IToaroToBKa K 3aHATUSM CEMUHAPCKOTO THUIIA 16
IToaroroska u opopmuenue «PI'Py 10
60

7 OueHoYHBbIE CPEACTBA /1JIs1 MPOBeEeHUS TEKYIEero KOHTPOJISI U
NMPOMEKYTOYHOM aTTeCTAlUM 00YYAIOIIUXCS 110 JUCHUILIMHE (MOAYJII0)

@OHJI OLEHOYHBIX CPEACTB ISl IPOBEIEHUS TEKYILEr0 KOHTPOJS YCIEBAEMOCTH H
IPOMEXKYTOUYHOH aTTecTauuu npeacrtanieH B [Ipunoxenun 1.

[TonHBIM KOMIUIEKT KOHTPOJBHBIX 3a/laHUN MJIM MHBIX MaTepuasioB, HEOOXOIUMBIX JJIS
OLICHUBAHUS PE3yJNbTAaTOB O0y4YeHHUs MO AMCUMIUIMHE (MOIYII0), MPAKTHUKE XPaHUTCS Ha Ka-
benpe-pazpaboryrke B OyMa)kHOM U 3JIEKTPOHHOM BHU/IE.

8 YueOHo-MeTOaAMYecKOEe M HHPOPMALMOHHOE 00ecnedeHne TUCIUTIIUHBI
(MoayJin)

8.1 OcHoBHasi JuTepaTypa

1) Buxpos, C. II. BzaumoaeiicTBue nonei u U3ay4eHU ¢ OMOJIOrMYeCKUMU 00BEKTaMuU
[DnexTpoHHBIH pecypc] : yaebHoe nocodue / C. I1. Buxpos, T. A. Xonomuna, H. B. ['puBenHas.
— 2-e u3J1. — DIEKTPOH. TeKCTOBHIe NaHHbIe. — CaparoB : By3oBckoe o6pazosanme, 2019. — 157 c.
— 978-5-4487-0368-3. — Pexxum noctymna: http://www.iprbookshop.ru/79753.html. - 3arn. c
JKpaHa.

2) Buxpos, C. II. BiusiHue ecTecTBEHHBIX IMOJIEH U M3Ty4eHUI Ha Ouonorudeckue oob-
eKThl [DnekTpoHHbIN pecypc] : yueOHoe nocobue / C. I1. Buxpos, T. A. Xonomuna, H. B. I'pu-
BEHHasl. — 2-€ U3J1. — DIEeKTPOH. TeKCTOBbIe NaHHbIe. — CaparoB : By3oBckoe oOpazoBanue, 2019.
— 132 c. — 978-5-4487-0357-7. — Pexxum poctyma: http://www.iprbookshop.ru/79617.html. -
3ari. ¢ ’KpaHa.

3) JIubencon, M. H. BzaumopeiicTBue 1a3epHOTO U3Iy4YEHHsI C BEIIECTBOM (CUJIOBAsH OII-
tuka). Yacte 1. Ilornomienue na3epHoro U3ydyeHus B TBEpAbIX Telax [DIeKTpOHHBIN pecypc] :
yaebnoe mocodue / M. H. JIubGencon, E. b. fxosnes, I'. 1. llanasiOuna ; mox pex. B. I1. Betiko.
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— DnexTpoH. TekcToBble nanHble. — CII0. : Yausepcurer UTMO, 2015. — 130 c. — 2227-8397. —
Pexxum moctyna: http://www.iprbookshop.ru/65819.html. - 3arm. ¢ skpana.

4) JIu6encon, M. H. B3anmopeiicTBue J1a3epHOTO U3ITyYEHUS C BEIIECTBOM (CHIIOBAs OTI-
tuka). Yacte 1. JIazepHbIli HarpeB M pa3pylieHue MaTepHaAIOB [ DIEKTPOHHBIN pecypc] : y4eo-
Hoe mocobue / M. H. JIuGencon, E. b. fkosnes, I'. JI. [llannpibuna ; mox pea. B. I1. Beiiko. —
OnekTpoH. TekctoBbie manuble. — CII6. : Yausepcuter UTMO, 2014. — 181 c. — 2227-8397. —
Pexxum moctyna: http://www.iprbookshop.ru/65820.html. - 3arn. ¢ sxpana.

8.2 [lomoJiHUTeJILHAS JIUTEpPaTypa

1) [onsxos, J. C. MeTtoanueckue peKOMEHIAIMK 1O BBIMOJIHEHUIO MPAKTUYECKUX 3a]1a-
HUH 1o Kypcy «B3aumoneiicTBue nazepHoro usinydeHus c semectsom» (Hacts 1. Ilornomenue
W3JIYYCHHS B TBEPABIX Tenax) [Dnekrponnslii pecypc] / J. C. Ilonskos, I'. JI. lllanasiouna, E. b.
SIxoBinieB. — DnekTpoH. TekcroBbie naHubie. — CI10. : Yuusepcuter UTMO, 2016. — 84 ¢. — 2227-
8397. — Pexxum nocryna: http://www.iprbookshop.ru/67265.html. - 3arn. ¢ sxpana.

2) JIuGencon, M. H. BzaumozeiicTBue n1a3epHOT0 U3ITy4eHHS C BEIIECTBOM (CHIIOBAs OII-
tuka). Yacts [. [lornomenue na3epHOro U3Iy4eHHs B BEIIECTBE [ DIEKTPOHHBIN pecypc] : KOH-
cnekr siekruii / M. H. Jlubencon, E. b. fAxosnes, I'. /1. lllanneibuna ; nox pexa. B. I1. Beiiko. —
OnekTpoH. TekcToBble nanuble. — CII6. : YauBepcurer U'TMO, 2008. — 143 c. — 2227-8397. —
Pexxum nmocryna: http://www.iprbookshop.ru/68647.html. - 3ari. ¢ sxpana.

8.3 CoBpemennble npodeccuoHa bHble 0a3bl JAHHBIX H HH(POPMALMOHHbIE
CIPaBOYHbIE CUCTEMBI, HCIIOJIb3yeMble IPU 0CYIeCTBIEHHH 00Pa30BaTEIbHOIO
npouecca no JUCHUIINHE

1) Dnextponno-6ubmuoTeunas cucrema ZNANIUM.COM - http://www.znanium.com
2) DnekTpoHHO-OMOMMOoTeuHas cuctema IPRbooks - http://www.iprbookshop.ru

8.4 IlepedeHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTepHET», HEOOXOAMMBIX /IJISI OCBOCHUSI TUCHHUILINHBI (MOTYJIs1)

1) http://www.portalnano.ru/
2) https://elibrary.ru/item.asp?id=9935934
3) https://ozlib.com/838870/tehnika/vvedenie

8.5 JluleH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecrnevyeHue,
HCIOJIb3yeMoe MPU OCYIIeCTBJIEHHH 00pPa30BaTeILHOIO NMpouecca
M0 JUCIHUITHHE

Tabmuna 5 — [lepeuenb uCNoab3yeMOro NporpaMMHOro o0ecredeHus

Haumenopanue 110 PexBu3uThI / YCJIOBUSA NCTIOJIb30BAHU

OpenOffice CBoOoHAs TUIIEH3US, YCIOBHS UCTIOIB30BaHUS TIO CCHUIKE:
https://www.openoffice.org/license.html

9 Opra}m3aunonno-nenarorn%cxne yciaoBusi
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http://www.znanium.com/
http://www.portalnano.ru/
https://elibrary.ru/item.asp?id=9935934

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PeriJaMeHTUPyeTcss Y4eOHbIM IJIAHOM M pac-
MMCaHUEeM Yy4eOHBIX 3aHATHH. SI3bIKk OOyueHus (TpernojaBaHus) - pycckuid. [l Bcex BHIIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABINBAETCS IPOAOHKUTEILHOCTHIO 45 MUHYT.

[Ipu GopmupoBaHUU CBOCH WHIAMBHIYaTbHOH 00pa30BaTENLHOW TPACKTOPUU OOydaro-
H.II/IﬁC?I HMCECT IPaBO HaA NEpEC3avCT COOTBCTCTBYIOIUX AUCHUILINH U HpO(i)eCCI/IOHaJIBHBIX Mony-
JIei, OCBOSHHBIX B IIPOIIECCEe MPEIIIECTBYIOMIET0 00yYeHUs, KOTOPBIH 0CBOOOXIaeT 00ydJaroie-
rocd OT HCO6XOZ[I/IMOCTI/I X IMOBTOPHOI'O OCBOCHUA.

9.1 O0pa3oBaresibHbIE TEXHOJIOTUH

VYyeOHblil MpoIecc MpH MpenojaBaHuid Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPaIu-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(MOPMALMOHHBIX 00pa30BaATENbHBIX TEXHOJIOTUH. TpaauunoH-
HBIC O6pa30BaTeJIBHbIe TCXHOJIOTHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘-IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX M MHTEPAKTUBHBIX (OPM NpoBeaeHus 3anatuil. Mudopmarmonasie
00pa3oBaTe/IbHbIE TEXHOJIOIMM PEATU3YIOTCS IYTEM AaKTUBHU3ALUU CAMOCTOSTEIbHOM pabOThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKMOHHBIN KypC IpeIoyiaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOrO IJIaHa.

Ha niepBoii niekuuu 1ekTop 00s13aH NpeAynpeIuTh CTY€HTOB, IPUMEHUTENIBHO K KaKOMY
06a3oBoMy y4eOHUKY (ydeOHUKaM, yueOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HAMOONIbIIHMK 00beM WH(pOpMaNUU U 00ecreunBaTh
6osee rirybokoe NOHUMaHKUE Y4eOHBIX BONPOCOB IPH 3HAUYUTEIBHO MEHbIIEH 3aTpaTre BPEMEHH,
4eM 3TO TpeOyeTcs OONBIIMHCTBY CTYJEHTOB Ha CAMOCTOSTENIbHOE U3yUYEeHUE MaTepUala.

9.3 3aHATHS CEMUHAPCKOIO THIIA

CeMMHApCKUE 3aHATHS IPEICTABIIAIOT COO0H NETANU3AUIO JIEKITHOHHOTO TEOPETHUECKO-
ro MaTtepuasa, IpoBOJATCS B LEJIAX 3aKPEIJICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3/Ielbl.

OcHoBHO# (hOpMOH TPOBECHHUST CEMHHAPOB SBISIETCS 00CYXKIeHHEe Hanboee mpooiieM-
HBIX U CIIO’)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MpUMEpOB M CUTyallUd B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TpemnojaBaressi BXOMIAT: OKa3aHUE METOJIUYECKOW TO-
MOIIH U KOHCYJIbTUPOBaHME CTY/IEHTOB 10 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIPOCHI, ITpeJIaraeéMble MpernoiaBaTesieM;

* y4acTHe B JUCKYCCHAX;

* BBITTOJIHEHUE MTPOEKTHBIX U UHBIX 33JaHUH;

* ACCHCTHPOBAHME TPENOIABATENIO B IPOBEICHNUN 3aHATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKaTh
CCBIJIKHM Ha UICTOYHHKU.

Jloknaznpl U ONIIOHUPOBAHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIIAJAECHUS TEOPETHUECKUM
MaTepHajoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUH.

OneHrBaHue 3aJaHUH, BBHIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHSATHH, BXOAMT B HAKOIUICH-
HYIO OILICHKY.

9.4 CamocTosiTesibHasA padoTa 00y4ar0IMXCcsl N0 JMCHUILIHHE (MOLYJT10)

CamocrosTenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
nproOpeTeHus] CTYIEHTOM HOBBIX 3HaHUH, yMEHUI 0e3 HEeMOCPeICTBEHHOTO Y4acTHs Mpernoja-
BaTelsl, XapaKTEepU3YIOIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U

OLIEHKOI pe3ysIbTaToB AEATEILHOCTH 00yUYaroIerocs.
[lenu camocTOSATENbHOMN pabOTHI:
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* CHUCTEMAaTH3alus U 3aKPEIUICHUE MOTYyYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX
YMEHHH CTYJAEHTOB;

- yryOJIeHHue U paclIupEeHUe TEOPETUYECKUX 3HAHMIA,

- (hopMHpoOBaHHE YMEHUHN HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIIELUUATIBHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEH, AKTUBHOCTU CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHMU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEIBHOCTH MBIIIJICHHS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUM U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBIISITHCS WHIUBUIYAIbHO WJIM TPYIIaMH CTY-
JIEHTOB B 3aBUCHUMOCTH OT 11€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHONOTHsI OpraHU3aIi CAMOCTOSTEIILHON PaboThl CTYACHTOB BKJIIOYAET UCIIOIB30BA-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHOH CaMOCTOSATEIHHOW PAaOOTHI CTYJACHTOB MOXET
MIPOXOJNTHh B MUCbMEHHOM, YCTHON MJIM CMEIIaHHOU (hopme.

CryneHTsl JODKHBI MOAXOIWTh K CaMOCTOSITEIBHOM paboTe Kak K HaWBaKHEUIIEMY
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUSI TEOPETHUUYECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISJIOB Ha
OTJIENIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI ONPEICTICHHBIX HABBIKOB U MCIOJIB30BaHUs mMpodec-
CHUOHAJILHOM JIUTEPATYPHI.

9.5 Meroanuyeckue yKa3aHus JJiA 00y4al0MIUXCs 110 OCBOEHUIO TN CIUTITTHHBI

[Tpy m3yyeHMM AMCUUIUIMHBI OOy4aroIMMCS LEJIeCOO0Pa3HO BBIIOIHATH CIEAYIOLINE
PEKOMEHIALINHU:

1. U3yuenue yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yuyeHus: Kakoro-inbo paszena no y4eOHUKY WM KOHCIEKTHBIM MaTepuaniam
pPEKOMEH1yeTCsl 110 MaMsATH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, ONPEAEICHUS, TIOHATHS pa3Jie-
na.

3. Ocoboe BHMMAaHUE ClIeAYeT YAEIUTh BBIIOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
SIM ¥ HHJJMBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENIBHYIO paboTy.

4. Bca TemaTrKa BOIIPOCOB, M3yYaEMBIX CaMOCTOSITENIBHO, 3a/1a€TCsl Ha JIEKLIMSIX IIPEIo-
naBatenieM. MM e aroTcs UCTOYHUKU (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B IEPUOJUUECKON
Hay4HOI1 TuTeparype) Ui 6osee AeTalbHOro MOHUMaHUs BOIIPOCOB, 03BYUYEHHBIX Ha JIEKLIUU.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJKHBL:

* IPOCMATPUBATh OCHOBHBIE ONpE/IENeHUs U (PaKTHhI;

* IOBTOPUTh 3aKOHCIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATUH MaTepuai U JONOJHHUTH
€ro C y4eTOM PEKOMEH0BAHHOM 110 JaHHON TEME JIUTEpaTyphl;

* U3Y4YUTb PEKOMEHI0BAaHHYIO JINTEPATYPY, COCTABIATH TE€3UCHI, aHHOTALIUN U KOHCIIEKTHI
Haun0oJiee BaKHBIX MOMEHTOB;

* CAMOCTOSITENILHO BBINOJIHATD 3a/1aHUsl, aHAJIOTUYHbIE TPE/JIaraéMbIM Ha 3aHATUSX;

* UCTIOJIb30BaTh JUJIsl CAMOIIPOBEPKH MaTepualbl (POH/Ia OLIEHOYHBIX CPEJCTB.

MeTtoanyeckue yKa3aHus NMPHU padoTe HA/IL KOHCIIEKTOM JIeKINHU

B Xone NeKIMOHHBIX 3aHATHH HE00XOAMMO BECTH KOHCIIEKTUPOBAaHHE y4eOHOIro mare-
puana. O6pamarh BHUMaHUE Ha KaTeropuu, pOpMyIHPOBKH, PAaCKPHIBAIOIINE COJIEPIKaHUE TEX
WIM UHBIX SIBJIEHUH U MPOILIECCOB, HAYYHbIE BBIBOJbI U MPAKTUUECKUE PEKOMEHAAINH, TOJIOXKH-
TEJIbHBIN OIBIT B OPATOPCKOM HCKycCTBe. JKenaTenbHO OCTaBUTh B pabo4MX KOHCIEKTaX MO,
Ha KOTOPBIX J€JIaTh MOMETKHU U3 PEKOMEHI0BAHHOW JIMTEPATYpPHI, JOTOIHSIOIINE MaTepHall Ipo-
CIIYIIaHHOM JIEKIMH, a TaK)Ke MOJYEPKHUBAIOIINE 0COOYI0 BaXXHOCTh T€X WM MHBIX TEOpEeTHUe-
CKHX TMOJIOKEHUH. 3aaBaTh MPENOAaBaTel0 YTOUHSIIOIME BOIIPOCH] C IIENIBI0 YSICHEHUS TEOope-
THYECKHX ITOJIOKEHUH, PA3PEIICHHs] CIIOPHBIX CUTYAIUH.

Metoanyeckue yKka3aHus 110 CaMOCTOATEJbHON padore Hal M3y4YaeMbIM MaTepHa-
JIOM M IIPH NOAr0TOBKeE K NPAKTHYECKUM 3aHATHUAM
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HauunaTh Hano ¢ U3y4eHHst peKOMEHA0BaHHOH JuTepaTypbl. Heo0X01mmMo NOMHUTB, YTO
Ha JIEKIUU OOBIYHO paccMaTpUBAETCs HE BeChb MaTepual, a TOJbKO ero yacth. OcranbHasi ero
YaCTh BOCIIOJIHSICTCS B IIPOIIECCE CAaMOCTOSTENIbHON paboThl. B cBs3M ¢ 3THM paboTa ¢ peKOMEeH-
JIOBaHHOW JUTepaTypoil obs3arenbHa. Ocoboe BHUMaHHME MPU STOM HEOOXOAMMO OOpaTUTh Ha
COJIepKaHNE OCHOBHBIX ITOJIOKEHHH U BBIBOJIOB, OOBSICHEHHE SIBJICHUH M (DAKTOB, YSICHEHHE
MPaKTUYECKOr0 MPUIIOKEHHUSI pacCMaTpUBAEMbIX TEOPETHYECKUX BONPOCOB. B mpouecce 3toi
paboThl HEOOXOIMMO CTPEMHUTHCS MOHATH U 3alIOMHHUTH OCHOBHBIE IOJIOKEHUS paccMaTpuBae-
MOTr0 MaTepuaia, MpUMepbl, MOSICHSIOIINE €ro, a TaKXKe pa3o0parbcsi B WILTIOCTPATUBHOM Mate-
puae.

MeToanyeckue YKa3aHuA 110 BbinoJaHeHuw PI'P

IIpu Bemonnenun PI'P Hy:)KHO M3y4uTh MaTEpHUaIl IO TEME COOTBETCTBYIOIETO pa3jera.
[Tonobpaths nmoaxonsme GopMynbl il pemieHus 3aaad. ['paduku CTpouTh Ha MUJUIUMETPOBON
Oymare, Tu00, UCIOJIB3Ys MPOTPAMMHEIE TIPOAYKTHI, TO3BOJISAIOMIKE 3TO caenath. PI'P opopmits-
ercs Ha opmarte A4, cormacuo PJ1 013-2016.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecriedeHusi, He0OX0AMMOT0 J1JIsI
ocyuiecTBJIeHHs 00pPa30BaTEeIbLHOIO NMpolecca Mo AUCHUILINHE (MO1YJII0)

10.1 YueOHo-1a00paTOpHOE 000PY10BAHNE
Tabnuna 6 — Ilepeyens 06opyaoBanus 1adboparopun

Aynutopust HaHMe(iZgggZ:O?;fHI;TOpHH Hcnonb3yemoe obopyoBanue

211/3 JlaGopatopus kommbioTepHO- | [Tlepconanpupie komnbioTeps! Intel Core 13-4330
ro npoektupoBanus u moxae- | 3,5 I'T'u, O3Y 4 I'b
JMPOBAHUS

10.2 TexHu4eckHe M 3JIEKTPOHHbIE CPeICTBA 00yUeHHUs

JlexuMoHHBIE 3aHATUA
AynuTopuH JUIs JEKIMOHHBIX 3aHATHH YKOMIUIEKTOBAHbI MEOEIbIO M TEXHUYECKUMU CpPe/l-
CTBaMM OOYYEHHS, CIY>KalllUMHU JIJIsl TPEJICTaBIeHUs y4eOHOM MHGOpMAIMu OOJIBIION ayauTo-
pun (HaOOpBl JEMOHCTPALIMOHHOIO OOOPYZOBaHUS (TIPOEKTOp, 3KpaH, KOMIIBIOTEP/HOYTOYK),
y4eOHO-HaTJIAIHbIE TTOCOOUSI, TEMATUYECKUE UIUTFOCTPALIIH ).
Jlna peanu3anyuy JUCHMILIMHEL TOATOTOBJIEHBI CIEAYIOIINE TIPE3CHTALNN:
1. BsaumojeiicTBUE HOHU3UPYIOIIUX U3ITYYEHUN C OMOIOrMYECKUMU 00BEKTaMU. .
2. BzaumopeiictBue Y ®-, Bunumoro- u UK-nznydenuns ¢ GuoI0ruuecKkuMu 00beKTaMH.
3. Tonsitue o ¢porodbuomoruu u GOTOMETUIIHE
4. Hcnonb3oBaHME JIEKTPOMArHUTHBIX M3JTy4YEHMH ONTHYECKOro JHMara3oHa B Tepanuu
U IMarHOCTUKE

[IpakTHueckue 3aHsITUA

AymuTopuM Ul MPAKTHUYECKHX 3aHATHH YKOMIIJIEKTOBAaHBI CHEIMATU3UPOBAHHON MeOenbio U
TEXHUUYECKUMHU CPEJICTBAMU 00y4YeHHS (MPOEKTOP, SKpaH, KOMIbIOTEP/HOYTOYK).

CamocTosTenbHas padbora.

[TomereHust 11si CaMOCTOSATEIBLHON paOOThl OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «VIHTepHeT» U JOCTYNOM K dJIEKTPOHHOU HH(POPMAIIMOHHO -
oOpazoBarenbHol cpene KHAT'Y:

- yutanbHbIi 3a1 HTh KHAT'Y;

- KOMIIbIOTEepHBIE Ki1acchl (ayn. 211 kopmyc Ne 3).
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11 Uuble cBeaeHus

MeToauuyecKue PECKOMEHIANIMH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 370POBbS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYUYAIOUIUMHUCS, TaK MU B OTACIHHBIX
rpynnax. [Ipenmnonaratorcs cnenuaibHble YCIOBHS IS OJIydeHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI.

[Tpodeccopcko-nienarorn4eckuii cocTaB 3HAKOMUTCS C TICUXOJIOT0-(PU3UOIOTHYECKUMU
OCOOCHHOCTSIMU OOYYArOIIMXCs MHBAIUOB U JIUI[ C OTPAHMYECHHBIMH BO3MOXKHOCTSIMH 3/10PO-
Bbs, UHJIMBUyaJbHBIMU MPOTpaMMaMH peadMIMTaluu WHBaINAOB (mpu Hamuuuu). [Ipun HEoO-
XOJUMOCTH OCYIIECTBIISICTCS JIOMOJHUTENIbHAS MOJACPKKa MPENoAaBaHusl ThIOTOPaMH, TCUXO0-
JIOTaMH, COI[MAIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBHM ¢ METOIMYECKUMU peKoMeHaanusMu Munoopuayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoJIaraeTcs MCIOIb30BaTh COIMAIbHO-aKTHUBHBIC U pe-
(beKCUBHBIE METOJIBI 00YUYEHUSI, TEXHOJIOTHH COIMOKYJIBTYPHOM peaOUIuTaIlMU C IIENIbI0 OKa3a-
HUS NOMOILY B YCTAHOBJIEHUU TOJIHOLUEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C IPYrUMU CTYJECH-
TaMH, CO3JaHIH KOM(POPTHOTO TICUXOJIOTHYECKOTO KIIMMaTa B CTyAeHUeCKou rpynme. [logdop u
pa3paboTKa y4yeOHBIX MaTepUAIOB MPOU3BOJISATCS C yYETOM IPEAOCTABICHUS MaTepHalia B pas-
JUYHBIX (OpMax: ayAHalbHOHM, BU3YaIbHOW, C WCIOJB30BAHUEM CIICIIHATBHBIX TEXHUYCCKHX
CPEICTB U MHPOPMAITMOHHBIX CUCTEM.

OcBoenue nucuumuivabl Juiamu ¢ OB3 ocyliecTBisieTcss ¢ UCIOJb30BaHUEM CPEACTB
o0OydeHus: 00IIero M CrenuaibHOro Ha3HaueHus (MepCOHATBHOTO U KOJUIEKTUBHOTO HCIOIB30-
BaHUs). MaTepualbHO-TEXHUIECKOE 00ECIICUCHHE MPEAyCMaTPUBACT MPUCTIOCOOICHUE ayTUTO-
puii k Hyxz1am aun ¢ OB3.

®dopma MpoBeJEHUsI aATTECTAIMU ISl CTYJEHTOB-UHBAIN/IOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYAIbHBIX TIcuxodusznueckux ocodeHHocreit. s crynentos ¢ OB3 mpenycmaTtpuBaet-
sl JocTyIHas (hopMa PEIOCTABIICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 3 UMEHHO:

- B T[EYaTHOW WM DIIEKTPOHHOM (opme (I IUIl € HapyUICHUSIMH OIOPHO-
JIBUTATEIHLHOTO ammapara);

- B IMe4aTHOHN (hopMe WITH DIEKTPOHHON (opMe C YBETUUYECHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIIEHUSIMH CIIyXa, PEUH, 3pCHHUS);

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCAYX (IUIsI TUI] C HAPYIICHUSIMU 3PCHHUS).

CryneHTaM C MHBIMIHOCTHIO YBEJIMYHMBACTCS BPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JIJis TakUX CTYIACHTOB IMpeaycMaTpuBaeTcsl AOCTYyMHas Gopma mpeaocTaB-
JICHUsI OTBETOB Ha 3aJ]aHusl, a UMEHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB HAa KOMIIbIOTEpE (TSl MUI[ C HAPYIICHU -
MU CcllyXa, peuH);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIH30BAHUEM YCIYT aCCUCTEHTA (IS
JIUI] C HAPYIICHUSIMUA OMTOPHO-/IBUTATEIILHOTO aIlapara);

* YCTHO (IU1s1 JIULL C HAPYLIEHUSAMHU 3PEHUS], OTIOPHO-IBUTaTEIBHOTO anmnapara).

[Tpu HEOOXOIUMOCTH JJIs1 0OYUAIOIINXCSl C MHBAJMIHOCTHIO MPOIEypa OlIEHUBAHUS pe-
3y/bTaTOB O0YUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ATATOB.
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[Tpunoxenue 1

®OHJ OLIEHOYHBIX CPEJICTB®
0 JUCIHUILINHE

«IIEKTPOHUKA»

Hamnpagnenue noaroroBku
p 12.03.04 Buomexnuueckue cucmemol U MexHoI02UU

HampasnenHocTs (Mpoduib)
00pa30BaTeNbHON MPOTpaMMbl | MHoiceneproe 0elo 8 MeouKo-ouon02udeckol npaKmuke

KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yuebHomy niawy)
dopma 00yueHUS OuHasl
TexHonorus 00y4eHus MPaoUyUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
2 3 3
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroliee noapas3aeicHne
«IK3amen» Kagheopa «IIpomviuinennas snekmpoHuxa

'B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TeCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJaronemMycs, XpaHuTcs Ha kagenpe B OyMakHOM U 3JIEKTPOHHOM BUJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IVIAHNPYEMBbIMH Pe3yJIbTaTAMH 00pa30BaTe/IbHOM MPOrPaMMbI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC

I/IH,[[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl

KOMIICTCHITHH 00y4YeHUs IO TUCITUILTNHE
[Ipodeccuonanbubie

OIIK-1 Crnocoben | OIIK-1.1 3naer ¢dynnamenTanb- | 3HaTh - BUABI PUIUIECKUX I10-
MPUMEHSITD ecTe- | Hble 3aKOHBI MIPUPOJIbI, OCHOBHBIE | JI€H, BIUSIOUMX HA OM000BEK-
CTBEHHOHAay4YHbIE ¥ | (QU3WYECKHE ¥ MaTEeMAaTHUYECKUE | ThI; 3aKOHBI BO3ACHCTBHS PH3u-
0OLIeHKEHEPHbIE 3aKOHBI YeCKHUX IoJiel Ha OMOOOBEKTHI
3nanus, meroabl Ma- | OIIK-1.2 Ymeer npuMeHaTh ecre- | YMerh MPEABUACTh BO3MOXK-
TEMaTHUYECKOT0 aHa- | CTBEHHOHAYYHbIE M OOILEHHXKe-

au3a M MOJENINpOBa-
HUSI B HHXEHEPHOU
JEeSITEIbHOCTH, ~ CBSI-
3aHHON ¢ pa3pabot-
KO, NMPOEKTUPOBAHU-
€M, KOHCTPYHUPOBaHU-
€M,  TEXHOJOTUSIMU
MPOU3BOJCTBA U JKC-
MIyataiuu  OMOTEX-
HUYECKHUX CUCTEM

HEpHBIC 3HAHUS ISl PEIICHUs 3a-
Jlad TEOPETHYECKOr0 U MpHUKIa-
HOTO XapakTepa

OIIK-1.3 Bnameer HaBBIKAMH
MIPUMEHEHUS METOJI0OB MaTeMaTH-
YECKOro aHaliu3a U MOJEIUpPOBa-
HUS B WMHXCHEPHOU JEATENIbHO-
CTH, CBSI3aHHOW C pPa3pabOTKOM,
MIPOCKTUPOBAHUEM, KOHCTPYHPO-
BaHUEM, TEXHOJOTHSIMH TIPOU3-
BOJICTBA M JKCIUTyaTalluud OMOTEX-
HUYECKUX CHCTEM

Hbl€ HETaTUBHBIE BIMSIHUS Ha
ouonoruueckue OOBEKTHI CO
CTOPOHBI (PU3UYECKUX MOJIEH
AHTPOIIOIT€HHOM NIPUPOABI U
IOJIEH,  CONPOBOXKIAIOIINX
(GYyHKIMOHUpPOBAHUE  MEIU-
LIUHCKUX IpUOOPOB, CUCTEM U
KOMIUIEKCOB;

Biianets HaBBIKamMu pa3paboTKu
YCTPOMCTB, C Yy4ETOM BIIUSAHUSA
¢u3nyecKux Mmoyien aHTporo-
TEHHOM MPUPOABI W TIOJIEH,
COTMPOBOXKIAIOIUX  (YHKIHU-
OHMpPOBaHUE  MEAMIMHCKUX
npubOpoB, CUCTEM U KOM-
IJIEKCOB Ha OWOJIOTMYECKHe
OOBEKTBI

Tabmuma 2 — [Tacriopt GoH/1a OIIEHOYHBIX CPEJICTB

KonTposmpyembie ®opmupyemass | Hammenosanue
pasneiibl (TeMbl) KOMIIeTEeHIUs OIIEHOYHOT0 IMoka3aTe/iu oleHKH
AUCHMILTHHBI cpeacTBa
Paznen 1-5 OIlK-1 [Tpaktnueckue | [IpaBMIIBHOCTH BBIOJIHEHUS
3aJJaHMs 3aJaHMsl
Paznen 1-5 [1K-2 Tect [IpaBUIBHOCTH OTBETOB
Paznen 1-5 [1K-2 PI'P [TosnHOTA M TPaBUIIBHOCTH
BBITTOJTHEHUS 3a/IaHUS

2 Mertoanueckne MaTepHAaJIbl, ONpe/Ie/IAoNMe NPoLeayPbl OlleHUBAHUS 3HAHUI,
YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIME MPOLece
(¢GopMupoBaHusI KOMIIETEHIM I

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIypbl OLEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA JEATEIILHOCTH, IPEJCTABICHbBI B BUJIE TEXHOJOTHUECKOW KapThl TUCIHU-

winHbI (Tabnuia 3).
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Tabmuua 3 — TexHoJornyeckas Kapra

HaunmenoBa-
Cpoknu Ikana
HHE Kpurepun
BBINOJI- | OLIEHMBA-
OLICHOYHOI0 OlleHUBAHUS
HEeHHSs HUA
cpeicTBa
4 cemecTp
Ilpomesrcymounana ammecmayusn 6 hopme 3auem c oueHKoil
1 | Tecr B Tedyenue | 30 6amwioB | 30 Gawios — 85-100 % mpaBUIbHBIX OTBE-
cemecTpa TOB — BBICOKMI YPOBEHb 3HAHMUI;
20 GamnoB — 75-84 % npaBUIBHBIX OTBE-
TOB — JOCTAaTOYHO BBICOKUN YpOBEHb 3Ha-
HUM;
10 6annoB — 65-74 % npaBUIBHBIX OTBETOB
— CpeHUI YPOBEHb 3HAHMI;
0 6amioB — 0-64 % npaBUIIBHBIX OTBETOB —
OYEHb HU3KHUI YPOBEHb 3HAHUM.
2 | IlpakTuye- B Tedyenue | 10 6amios | 10 GauioB — CTYNEHT IOKa3al OTJINYHbIE
CKOC 3a/laHue | ceMeCTpa HaBBIKY IPUMEHEHUS TIOTYYECHHBIX 3HAaHUHN U
3 1 106 YMEHHH TIPH pelIeHHH NpodhecCHOHATBHBIX
IIpaxrirde- B TCHCHHC aI0B | 33024 B paMKax YCBOGHHOTO y4eOHOTO Ma-
CKOE 3a/IaHue | ceMecTpa
5 Tepuana.
4 | IlpakTude- B Teverme | 10 Gamios | © bamntos — cryzieHT nokasan XOpoIHe
cKoe 3ajaHue | cemecTpa HaBBIKM TPHMCHEHNS IOy CHHBIX 3HAHMI
3 U YMEHUH MpHU perieHuu npodheccuoHab-
5 [TpakTuue- B TeyeHue | 10 OayuroB | HBIX 33724 B paMKax YCBOCHHOI'O y‘-Ie6HOFO
CKOE 3a/IaHuE | ceMecTpa MaTepuaia.
4 6 OajioB — CTYIOEHT TMOKa3al YJIOBJIe-

TBOPUTENILHOE BJIQJICHUE HABBIKAMU IpH-
MEHEHHsI IIOJIYYEHHBIX 3HAaHUM U yMEHUU
NPU pelIeHUuH TPOoPecCHOHATBHBIX 3a/1a4 B
paMKax yCBOEHHOT'O yueOHOIo Marepuana.
0 GayuI0B — CTYJIEHT MIPOJIEMOHCTPUPOBAI
HE/IOCTaTOYHBI YpOBEHb BIAJIEHUS YyMe-
HUSIMH ¥ HaBBIKAMH TPU PEIICHUH TIPO-
(deccroHaMbHBIX 3a/1a4 B paMKaxX YCBOEH-
HOro y4eOHOro Marepuaa.

6 |PIP B Tedyenne | 30 6amios | 30 GasioB — CTY/IEHT MPABUIBHO BBIMOJI-
ceMeCTpa Hu 3agadue. Iloka3an oTanyHbIe Baajge-
HUS HaBBIKAMU TTPUMEHEHUS MTOTYYCHHBIX
3HAHUU U YMEHUH MpH perieHnn npodec-
CHOHAJIBHBIX 33124 B pAMKaX YCBOEHHOTO
yaeOHoro Mmarepuana. OTBETHII Ha BCE JI0-
MTOJTHUTEJIbHBIE BOITPOCHI HA 3aITUTE.

20 6ayIoB — CTYACHT BBITIOJIHUI 3aJ]aHUE C
HEeOOJIBIITMMH HETOYHOCTIMM. ITokazan xo-
pOIIIKE BIIaJIcHUS HaBbIKAaMU TIPUMEHEHUS
MOJTYYCHHBIX 3HAHUM U YMEHUH TIpH perie-
HUU TPOPECCUOHAIBHBIX 337]a4 B paMKax
YCBOEHHOTO yuyeOHoro MaTepuaia. OTBe-
THUJI Ha OOJBIIMHCTBO JOIOJIHUTEIHHBIX
BOIIPOCOB HA 3alllUTE.

10 Gay10B — CTYACHT BBIITOJHWII 33JIaHHE C

16



HaumeHoBa-
Hye Cpoxu HIxkana Kputepun
ouenounoro | “oiMOM- | OUCHHUBA- OlleHHBAHHUSA
epencTsa HEHMA HHA

CylIecTBEHHbIMU HeTOuHOCTsAMU. [Toka3zain
YIIOBJIETBOPUTEIHHOE BIIAJICHNE HABBIKAMH
IPUMEHEHUS OJYYEHHBIX 3HAaHUH U yMe-
HUH [IpH penieHnH NpodhecCHOHATBHBIX
3ajJjad B paMKaxX yCBOEHHOI'0 y4eOHOro Ma-
tepuana. [Ipu oTBeTax Ha JONOIHUTEIb-
HbI€ BOIIPOCHI Ha 3allUTe OBLIO JTOMYIIEHO
MHOI'O HETOYHOCTEH.
0 GayIJIOB — U BBIIIOJIHEHUH 33JaHUS CTY-
JICHT TPOJIEMOHCTPUPOBAIT HEJOCTATOUHBIN
YPOBEHb BJIa/ICHUS] HaBbIKAMU IIPUMEHEHHUS
MOJYYCHHBIX 3HAHUW U YMEHUH IIPU pele-
HUM NPOQEeCcCCHOHATBHBIX 33/1a4 B paMKax
YCBOEHHOTO ydeOHoro wmarepuana. [lpu
OTBETaxX Ha JIOMOJHUTEJIbHBIE BOIPOCH Ha
3ammTe ObUTO JAOMYHICHO MHOXKECTBO He-
TOYHOCTEH.

HUTOI'O: 100 6ain-

JOB

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUILIMHE:

0 — 64 % oT MakcHUMabHO BO3MOXKHOM CyMMBI OaJIJIOB — «HEY10BJIETBOPUTEIHHOY (HEN10-

CTaTOYHBIN YPOBEHb JUIsl IPOMEXKYTOUHOM aTTeCTAlUH 10 JUCLUIUIMHE);

65 — 74 % oOT MaKCHMaJbHO BO3MOXKHOW CYMMBI OQJJIOB — «YIOBJIETBOPUTEIHLHOY

(mOporoBbIi, MUHUMAJIbHBIM YPOBEHB);

75 — 84 % OoT MakCUMaJIbHO BO3MOXKHON CyMMBbI 0aJIJIOB — «XOPOILO» (CPEIHUI YPOBEHB);

85 — 100 % ot MakcMMaIbHO BO3MOKHOM CyMMBI OAJUIOB — «OTIMYHOY» (BBICOKHH, MAaKCH-

MaJIbHBI YPOBEHbD)

3 TunoBble KOHTPOJIbHBIE 3aJaHNS U HHbIE MAaTePUAJIbl, HeOOX0IUMBIE JJIs1
OLICHKHU 3HAHMIi, YMeHMii, HABBIKOB U (/1) ONBITA AeATeIbHOCTH,
XapakTepu3youme npomecc popMHUpPoOBaHUsS KOMIIETEHI[UI B X0/1€ 0CBOEHHS
o0pa3oBaTe/IbHOM MPOrpamMMBbl

3.1 3apanus 1A TeKyLero KOHTPOJIsl yCleBaeMOCTH

TECT

duznyecKue Mo He KIACCHPUITUPYIOTCS 110

A) neranuzaiuu pazMepa moss

b) Buny 3apsina, popmupyromiero pundeckoe mose

B) crioco6HOCTH U3MEHSTHCS BO BpEMEHU M IPOCTPAHCTBE
[Tons ¢usnueckue — 31o

A) usngeckue cucremsl, 001agaoMe OECKOHEYHO OONBIINM YHCIIOM CTETIeHeH CBOOOTBI

b) pusnueckue cucremsl, obmagaronue 6ECKOHEYHO MAJTBIM YHCIIOM CTETICHEH CBOOOIBI

B) dusnueckue cuctemsl, obagaroniyie 0ECKOHEUHBIM YHUCIOM CTETIEHEH CBOOOIbI
DJIEKTPOMArHuTHOE MOJIE — 3TO

A) dynmamenTanpHOe (pru3MUecKkoe Moiie, B3aMMOJACHUCTBYIOIIEE C DIEKTPUYECKH 3apsi-
JKEHHBIMHU TEJIaMH, a TAKKE C TeJIaMU, UMEIOITMMH COOCTBEHHBIC TUTIOJBLHBIC W MYJIbTHIIOILHBIC
AIIEKTPUYIECKUE U MATHUTHBIE MOMEHTBI
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b) cunoBoe nosie, AeiicTByomIEe Ha ABIKYIIUECS dJIEKTPUYECKHE 3aps/bl U Ha Tena, 00-
JaaoIe MarHUTHBIM MOMEHTOM, HE3aBUCUMO OT COCTOSIHUS UX JIBHKEHUS

B) nosne,nocpencTBOMKOTOPOroOCyIECTBISIETCATPABUTALIMOHHOEB3aUMO,IEHCTBUETE
ONeKTpOMarHUTHBIE OIS HE 00J1aatoT

A) MarHUTHBII MOMEHT

b) sueprueii

B) maccoit
DIEKTPOMAarHuTHOE MOJIE HE XapaKTepU3yeTcs

A) BEKTOPOM HANpPSKEHHOCTHU 3JIEKTPUUECKOIO OIS

b) BEKTOPOM IpaBUTALMOHHOTO OIS

B) BeKTOpOM MarHUTHOTO OIS
[Tormomenwue s3nepruun OMII B TkaHAX OMOJOTHYECKUX OOBEKTOB HE ONPEACIIACTCS

A) konebaHueM JAUMOJBHBIX MOMEHTOB C YaCTOTOMN BO3/IEHCTBYIOILIETO OIS

b) xonebanueM MarHUTHBIX MOMEHTOB € 4YaCTOTOW BO3AEHCTBYIOLIETO OIS

B) xonebanuem cBOOOIHBIX 3aps0B
CuioBoi XapaKTepUCTUKON I'PaBUTALMOHHOIO TIOJIS SIBIISIETCS

A) HampsKEeHHOCTb, U3MepsieMasl CUJION, JEWCTBYIOIIEH HAa MaTepHalbHYIO TOUKY €1U-
HUYHOU MACCBHI.

b) HanpskeHHOCTD, B JAHHOM ClIy4ae Cujla, OTHECEHHAs K €IUHUIIE MACChI TeJla U paBHas
YCKOPEHHUIO g €ro CBOOOAHOI0 MaeHUs

B) BekTOp MarHUTHON MHIYKIIUU
B xakom ciydae He NposBIIseTCs I'e0JIOrnYecKas AesTeNbHOCTb XKHUBBIX OPraHU3MOB B Ouocgepe

A) oOMeH BeIecTB OPraHu3MOB CO CPEJON OCYIIECTBISIETCS B TIpoIiecce OMOJIOTHYECKO-
ro KpyroBopora

b) oHu cBs13aHBI ¢ OKpY’KaroLIEil cpeloil 1 B3auMOJIEHCTBYIOT ¢ HEM B mpolecce oOMeHa
BELIECTB U YHEPTUEH IPaBUTALIMOHHOTO I1OJIS

B) cymmapHsiii 23QexT pe3ynbTaToB AesTEILHOCTH OPraHU3MOB MPOSBIISETCS Ha TPOTSI-
JKEHUH OYEHb JUIMTEIbHBIX OTPE3KOB BPEMEHU
I'eomarnuTHOE 1OJIE — 3TO

A) ucnyckanue (M3JIy4eHHUE) YaCTHIl WM 3JIEKTPOMArHUTHBIX BOJH, HECYIUX HECpaB-
HEHHO OOJIBIIMIA 3arac YHEPTUH, ONACHBIN HE TOJIBKO JUIS 310pOBbs, HO U JJIS )KM3HU YeIOBeKa

b) monusupytomee u3aydeHue, HEMPEPHIBHO Majaoliee Ha MOBEPXHOCTh 3eMIM U3 MU-
pOBOrO MpOCTpaHCTBAa U oOpasymolleecs B 3eMHOIl aTMocdepe B pe3ysbTaTe B3aUMOJEHCTBUS
M3ITy4EHUs C aTOMaMM BO3/1yXa

B) marnuTHOEe mone 3eMiM, CO3/1aBa€MOE€ B OCHOBHOM JIEWCTBHEM HMCTOYHUKOB, pacro-
JIOKEHHBIX BHYTpU 3eMJIH, a TaKXke B MarHuTochepe u noHochepe
['eomarHuTHOE 1OJI€ HE XapaKTepU3yeTcs

A) HEOTHOPOJHOM MPOCTPAHCTBEHHOM CTPYKTYpOi

b) onHOpoAHOM IPOCTPaHCTBEHHOU CTPYKTYpOil

B) mmpokum crieKkTpoM Bapuaruii
bera- uznydyenue

A) uMeeT HanOOoIBIIYI0 MPOHUKAIOLIYIO CTOCOOHOCTh. OHO CIOCOOHO MPOXOANUTH CKBO3b
CTEHBI, OCTOH, OOJIBIIKE CIOH BOJBI M 3€MIIU

b) nMeer 3HaUNTENIEHO MEHBIIYIO MPOHUKAIONIYIO CIIOCOOHOCTH U MOJHOCTBIO MOTJIOIIa-
€TCsl CJI0EM BO3J/lyXa B HECKOJIbKO METPOB MJIM CTEHOU JIOMa.

B) xy»e Bcero mpoxoJuT CKBO3b Iperpajabl. 3alIUTONH OT HETO MOXKET MOCIYXHUTh JaKe
JUCTOK Oymaru.
Kakue u3nydenus Hanbosee ornacHsl sl OpraHu3Ma pu BO3ACHCTBUN U3HYTPH

A) anba- u Oera-u3nydeHue

b) ramma- u Oeta-u3nmyyeHus

B) anbda- u raMma-uznyueHus
K nckyccTBEHHBIM MCTOYHMKAM JIEKTPOMAarHUTHBIX MOJIEH OTHOCSTCS
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A) ycTpoicTBa, CrieUaaIbHO CO3AaHHBIC ISl U3yUYEHUS SJIEKTPOMAarHUTHON SHEPTUU

b) ycrpoiicTBa, nmpenHa3HaYeHHBIC I U3JTYYCHHS SJCKTPOMArHUTHOW DHEPTUU B TPO-
CTPaHCTBO

B) ycrpoiicTBa, He mpenHa3HAYCHHBIE ISl U3JIyYEHUS DJIEKTPOMArHUTHOW SHEPrHH B
IIPOCTPAHCTBO
Kakoil ICTOUYHUK HE OTHOCUTBCS K €CTECTBEHHOMY 3JIEKTPOMAarHUTHOMY IOJIIO

A) nuHUA ANEKTponepesadn

b) anektpuyeckue U MarHUTHBIE OIS 3eMIIH

B) paguousnydeHust ranakTHk
JnuTenbHOE BO3IEUCTBUE 3JIEKTPOMArHUTHOTO TOJIS1 HA YEJIOBEKA HE BBI3BIBAET

A) TIOBBIIIEHHYIO YTOMJISIEMOCTh

b) cunpHBIM 607151M B 00J1aCTH cepaia

B) 6onu B MpIImax
OpnHMM U3 BaXKHBIX yCI0BUH sl B3auMoaercTBst DMII ¢ 6nomornyeckuMu 0ObeKTaMu SIBIISICTCS

A) nonsipu3zanus 3JIEKTPOMArHUTHON BOJIHBI, KOTOPYIO ONPEEIsET M0J0KEHNE BEKTOPOB
E u H B npoctpanctse

b) nonsgpu3zanus 31eKTpUYECKO BOJIHBI, KOTOPYIO ONpEAeseT oJoKeHne BeKTopoB E u
H B muiockoctu

B) nonsipu3zanus 251eKTpU4EeCKON BOJIHbI, KOTOPYIO OIPEIEIISIET M0JI0KEeHHE BEKTOpoB E u
H B npoctpanctBe
[Tponecc mpeoOpa3oBaHus SHEPTHH B KIETKaX MPOUCXOIUT MO ICHCTBHEM

A) DIIEKTPOMAarHUTHOTO MOJs B GU3UYECKON cpefe, He 001aiaroleii MAarHUTHBIMHU CBOM-
CTBaMHU

b) snextpomaruutHoro moins B (GU3MYECKOH cpere, oOnagaronieil MarHUTHBIMH CBOM-
CTBaMHU

B) npucyTcTBUS pe30HAHCHBIX KOHTYPOB U HHIAYKTUBHOCTH
Crioco6om omeHkr 3¢ (HeKTOB, BOSHUKAIONINX MPH B3aUMOJCHCTBUHU AIIEKTPOMATHUTHBIX H3IIY-
YEeHUI, C 00BEKTaMH 00JIyueHUs SABISIOTCS

A) MeTozbl aHaNIM3a OLIEHOK.

b) MeTop1 enyKunu O1eHOK.

B) MeTop1 SKCIEPTHBIX OLIEHOK
[Ipu cokpallleHnH MBI TKAHU PETUCTPUPYIOTCS

A) UMITYJIBCHI DIIEKTPUYECKOTO TOKA

b) uMnynbChI ANEKTPUYECKOTO HATIPSIKSHHUS

B) uMmysnbCeI 27eKTpUYECKUX BOTH
Ecnu uepe3 memOpaHy HEpBHOI WIIM MBIIIIEYHOM KJIETKH MPOXOAUT KPATKOBPEMEHHBIN AJIEKTPH-
YeCKHH TOK, TO

A) MeMOpaHHBII MOTEHIIUAJ MOABEpraeTcs OBICTPHIM U3MEHEHHUSAM, KOTOpbIe crieruduy-
HBI ¥ YHUKAQJIbHBI JIsI BO30YIMMBIX OPTaHH3MOB

b) MeMOpaHHBI MOTEHIMAT MOJBEPraeTcs MOCIe0BaTeIbHBIM W3MEHEHUSM, KOTOphIE
crienu()UYHBI ¥ YHUKATBHBI 711 BO3OYIUMBIX KIJIETOK

B) memOpaHHBIN MOTEHIIMAN TOJBEPTraeTCss MEIJICHHBIM H3MEHEHHSIM, KOTOpBIE CIeIu-
(UYHBI U YHUKAJIBHBI JJ11 BO30YJIUMBIX OPTaHU3MOB
IToreHman 1eucTBUS — 3TO

A) MemieHHOe Kosie0aHue BETMYMHBI MEMOPAHHOTO MMOTEHIIMAJIA, BbI3BAHHOE JCHCTBHEM
Ha BO30YAMMYIO KIIETKY, MEXaHUYECKOTO WJIH JIPYTOro pa3apaxuTeneit

b) 6picTpoe Kosebanre BEMMYMHBI MEMOPAHHOTO MMOTEHIINANA, BRI3BAHHOE JCHCTBHEM HA
BO30YIUMYIO KJIETKY, DJIEKTPUIECKOTO WM IPYTOTr0 pa3ApakuTeneit

B) mennennoe xonebaHue BeIMYMHBI MEMOPAHHOTO NOTEHIIMANA, BBI3BAHHOE JIEHCTBUEM
Ha BO30YAMMYIO KIIETKY 3JIEKTPOHHOTO WU APYTOro pa3apakuTenen
Jenonsipuzanus — 310
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A) yMeHbIIIeHHE pa3HOCTH NOTEHIIMATIOB Y HaXOSIIEHCS B COCTOSHUM (PU3UOTIOTHYECKO-
ro MOKOS KJIETKU MEXKAY €€ LIMTOIUIa3MOM M BHEKJIETOYHOW KUAKOCTHIO, T. €. MOHMKEHUE Mo-
TEHLMaa [TOKOSI

b) daza, Bo BpeMs KOTOpOI BOCCTaHABIMBAETCS MCXOHBIN MOTEHIIMAI MTOKOSI MEMOpaHbI
HEPBHOM KJIETKH MOCJE IPOXO0KIECHHUS Yepe3 HEe HEPBHOT'O UMITYJIbCA

B) daza norenuuana neicTBus, Npyu KOTOPO MEMOpPaHHBIN MOTEHIHAI TOJIOKUTEIICH

INPAKTUYECKHE 3AJAHUSA

IIpakmuueckoe 3adanue 1. ViccnenoBanue GpoTOANHAMUYIECKOTO IEHCTBHS CBETa HA Kile-
TOYHBIE CTPYKTYpHI (peanusyercs B (opMe MPaKTHUECKON OATOTOBKH).

IIpakmuueckoe 3adanue 2. VlccnenoBanue TEIUIOBBIX IMOJICH OMOOOBEKTOB C MOMOIIBIO
WK TennoBu3opa (peanusyercs B GopMe MPaKTHUECKONW MOATOTOBKH).

IIpakmuueckoe 3a0anue 3. VccienoBanne paccenMBarOIIMX CBOMCTB OMOCpEN B ONTHYE-
CKOM Jrarna3oHe (peanusyercs B (hopMe MPaKTHUECKOH MOIATOTOBKH).

IIpakmuueckoe 3adanue 4. VlccnenoBaHue pacrpenesieHuss TOKOB B KOHEYHOCTSIX HPHU
AIIEKTPOCTUMYJISIUH (peanu3yeTcsi B HopMe MPaKTUIECKOH MOATOTOBKH).

PACYHETHO-TPA®UYECKAS PABOTA

BbINOTHUTE OLIEHKY B3aMMOJECHCTBUS 3JEKTPUUECKOT0 TOKA, a TAKKE IEKTPUUECKOrO U
MarHUTHOTO Nosel ¢ OM00OBEKTaMHU:

1 OueHutb, UCXOAS U3 3aJJaHHOM HAINPSIKEHHOCTU AJIEKTPUYECKOTO IOJISI, PACCTOSHUS
MEX/y aKTHBHBIM 3JIEKTPOAOM U OMOJOIMYECKUM OOBEKTOM (HAllMEHTOM), KaueCTBEHHBIH pe-
3yJIbTaT BO3JAEHCTBHUS 3JIEKTPOCTATUUECKOTO TymIa.

2 Ilo 3aaHHBIM YacTOTaM M aMILIMTYJaM MMIYJIBCOB TOKA OIPEAEIUTh XapakTep BO3jeii-
CTBUSI, OITUCATh (PU3MOIOTHUECKUE MEXaHM3MBI BO3JICHCTBUS HA OMOJIOTMYECKHHA OOBEKT (IaIieH-
Ta), yKa3aTb COOTBETCTBYIOLIYIO IPOLIEAYPY U PE3YIIbTaThl €€ IPUMEHEHHUS.

3 PaccunTarh TEIUIOBYIO MOILTHOCTD, BBIACISIONIYIOCS B TKAHSIX OMOJIOTHYECKOTO 00BEK-
Ta (MAMeHTa) MPpH 3alaHHbIX 3HAYCHUSX CUJIbl TOKA, YJIeIbHOTO COIPOTUBIICHUS TKaHell B 06ia-
CTSIX, OXBAYEHHBIX MPOTEKaHUEM TOKA M T€OMETPUUECKUX pa3Mepax 3TUX 00JacTei.

4 Paccuutarh riyOMHY NPOHMKHOBEHHsI IEPEMEHHOTO MarHUTHOI'O MOJIS 33aJaHHOH 4Ya-
CTOTBI B BOJOCOJIEPrKAIME TKAHU OMOJIOTUYECKOr0 00bEKTa (MalMeHTa) C 3aJaHHbIM 3HAU€HUEM
YZAEIbHOU MPOBOJUMOCTH CPEBI.

5. PaccuuTarh yAeabHYI MOIIHOCTB, BBIICISAIONIYIOCSA B IPOBOASAIIEH cpene Ouooruye-
CKOro 00BEKTa 3a/IaHHOTO JINHEHHOro pa3Mepa npu BO3AEHCTBUM HAa HE€ MarHUTHOIO IMOJIA 3a-
JAHHBIMU 3HAYEHUSIMHU YaCTOTHI M aMIUIUTY Ibl MATHUTHOW MHIYKIMHU. CaenaTh BBIBOJ O pe3yJib-
TaTax TaKOro Bo3/eicTBUA HAa OMOOOBEKT.
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Jlucr perucrpanuu usmenenui k PI1JI

n/n

KonnuectBo
CTpaHMIY
W3MEHEHUS

OcHoBaHNE BHECEHUS
N3MCHCHUA

IMonamuce
paspaboTunka

PIIJT

Bocnurarenshas pabora 00y4daromuxcs.
OcnoBanue: @edepanvhblii 3aKOH OM
31.07.2020 N 304-@3 "O snecenuu uzmeneHnuii 6
Dedepanvhuiil 3akon "O6 obpazosanuu 6 Poc-
cuticxoii @edepayuu" no sonpocam eocnumanus
obyuarowuxcs’”

[IpakTudeckasi MOArOTOBKa 00YYarOIIMXCS.
OcnoBanue: [lpuxaz Munucmepcmea nayku u
svicue2o oopasosanus Poccutickoii @edepayuu,
Munucmepcmea npoceewenus Poccutickoti @e-
oepayuu om 05.08.2020 2. Ne 885/390 "O npax-
muueckou nod2omoske ooyuarowuxcs"
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