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ABSTRACT

Bachelor’s degree in 12.03.04 - Biotechnical systems and technologies
Study profile “Biomedical engineering and robotic systems in medicine”
Course title: Electromagnetic Fields in Biomedicine

Basic part of Block B1.V.RC.1, _4 credits.

Instructor: Paschenko M.S.

At the beginning of the course a student should be able to:

— make integral, coherent and logical statements skillfully using knowledge
from school courses of physics and biology;

— search for, process and analyze information from various sources,
represent it in the required form using computer and network technologies;

— conduct scientific activities after teacher's guidance;

— work with additional literature.

Learning outcomes:

GPC-1 - the ability to have contemporary scientific representation of the
world based on the knowledge of the basic concepts, laws and methods of natural
sciences and mathematics;

GPC-2 - the ability to detect scientific nature of problems, which appear in
professional activities, and use proper physic mathematical methods to solve them;

PC-2 - the readiness to participate in medico biological, ecological and
scientific-technical researches using technical means, information technologies ant
methods of data processing;

PC-4 - the ability to define and analyze the influence of physical factors on
biological objects.

Course description: The course covers the following topics: the
classification of electromagnetic fields, their dosimetry, the interaction of
electromagnetic fields and biological objects, electromagnetic fields usage in
medical diagnostics, therapy and surgery.

Main course literature:

1. Zhorina L.V., Zmievskoy G.N. The basics of interaction of
electromagnetic fields and biological objects: The influence of ionizing and optical
radiation: textbook /edited by Schukin S.I. — M.: MGTU im. N.E. Baumana, 2006
— 240 p.

2. Physics and biophysics: textbook / edited by Antonov V.F. — M.:
GEOTAR-Media, 2008 — 480 p.

3. Remizov A.N. Medical and biological physics / M.: Vysshaya Shkola,
1999 616 p.

Form of final knowledge control: exam.



AHHOTAIUA

VYyeOHas aucuMmiimHa «OJIEKTPOMATHUTHBIE IO B OMOMEIUIIMHE»
npeaHa3HadeHa ajs CTyJeHToB 1 kypca, oOydaromuxcs no Hampasienuto 12.03.04

«bruoTexHnueckrue CUCTEMBI M TEXHOJIOTUN.

O6masi TPyJOEMKOCTh OCBOCHHUSI JUCHUIUIMHBI COCTAaBISIET 4 3a4eTHBIX
eauHunbl, 144 gaca. Y4eOHBIM TUIAHOM MPEAYCMOTPEHBI JICKIIMOHHBIC 3aHATHs (9
9JacoB), IpakTuueckue padboTsl (36 wacoB), camocrosTenbHas padota (72 daca).

JucuunnunHa peanusyercs Ha 1 kypce B 1-m cemecTpe.

JucruminHa «OIEKTPOMArHUTHBIC TIONS B OWOMEIUITMHE» OTHOCHTCS K
0a30BOIl YaCTU MAaTEMAaTHYECKOTO0 M €CTECTBEHHOHAYYHOTO ITUKJIA MPOTPaMMBbI 110
HampasiaeHuto noarotoBku 12.03.04 «buoTtexHUYECKHE CHUCTEMBI U TEXHOJIOTHH
(6mox  B1.B.OJA.1). [ducuumidHa oOmdpaeTcs Ha  3HAHAA  AWCIHILINH
MaTEMaTUYECKOT0 M €CTECTBEHHO-HAYYHOTO HAaIlpaBlCHUS: (PU3UKU, XUMHUH U
MaTe€MaTuKH, ONO(pU3UKN U OMOXUMUU, aHATOMHH U JIp.

Heablo MUCIUIUIUHBI SBISETCS (OPMHUPOBAHUE Y CTYJEHTOB CHUCTEMHBIX
3HaHUU O B3aUMOJICHCTBUU BHEIIHUX (PU3UYECKUX TOJIEH C CHCTEeMaMU OpraHu3Ma,
YTO TIO3BOJIUT KOPPEKTHO CTaBUTh 3aJa4yd CO3JaHUS HOBOTO TOKOJICHUS
WHTEJUICKTYabHOM MEIUIIMHCKOW armapaTyphl JUIsl UHIWBUIYAIbHOU TEpamnuu U
aKTUBHOW  JMAarHOCTHMKHA. Ha OCHOBE TONy4eHHBIX  (PyHIaMEHTaIbHBIX
Onopu3NYecKUx W  MEIUKO-OMOJIOTUYECKHX 3HAHUW  WHXKEHEPHl  CMOTYT
MPEIIOKATh TAK)KE€ METOJUKH KIWHUYCCKOTO TMPUMEHCHHUS METUITUHCKON
TEXHUKH.

3amauu:

e DopMHpOBaHHWE Yy CTYICHTOB IMOHATHA O KJIACCU(DHUKAIMA U JO3UMETPUHU
AIIEKTPOMATHUTHBIX TTOJICH.

e DopMHpPOBAHHE CUCTEMHOTO TMOAXOJa B MOHUMAHUU (PU3UOIOTHIECKUX
MEXaHU3MOB, JIGKAIIMX B OCHOBE B3aUMOJICUCTBHS C JJICKTPOMATrHUTHBIMHU

IIOJISIMH OpraHru3Ma 4CJIOBCKA.



o N3ydeHue cTyaeHTaMH METOJOB M MPHUHIIUIIOB MCCIIEIOBAHHS COCTOSHUS
CHCTEM OpraHM3Ma C MIOMOIIBIO AIEKTPOMArHUTHBIX TOJIEH.

o O3HAaKOMJIEHHE CTYJEHTOB C OCHOBHBIMH IPUHIHUIIAMHU HCIOJIb30BAHUS
AIIEKTPOMArHUTHBIX MOJIEH B TEpPAUy U XUPYPIHH.

JUia ycnemHoro W3y4eHWs IUCUUIUIMHBI «OJIEKTPOMArHUTHBIE TIOJS B
onomMenuIMHEe» y OOYYaromUXCS JOJDKHBI OBITH C(HOPMUPOBAHBI CIEAYIOIINE
peBapUTEIbHBIE KOMIIETCHITHH:

e YMEHHE JIOTHYHO U TPamMOTHO (OPMYJIHPOBATb CBOM MBICIH C
UCIIOJIb30BaHUEM 3HAHUH U3 MIKOJIBHBIX KypCOB (PU3UKU U OMOJIOTHH;

e CIIOCOOHOCTH OCYHIECTBJISATH MOUCK, 0OpabOTKY M aHanu3 UHGOpMAaIU U3
pa3IMYHBIX HCTOYHUKOB, MPEACTABISATh €€ B HeoOXoaumMoM (opmare cC
UCIIOJIb30BaHUEM HH(POPMAITMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHIA;

e YMEHHE BECTU HAYUYHYIO JI€ATEIbHOCTh IO/ PyKOBOJICTBOM MPEIOIaBaATEN;

e yMeHHE paboTaTh C JOMOJIHUTEIBHON JIUTEPATYPOH.

B pesynpraTe wW3yueHUs JAAHHOM JUCHUIUIMHBI Yy  OOydYaromuXxcs

bopMUPYIOTCA clleyIomue MpodhecCHOHAIBHBIC KOMITCTCHITUH:

Kon n Jranbl GOpMHPOBAHUA KOMIIETEHIIMHU
(popmyupoBKa
KOMIIETeHIIUH
I1K-2 roTOBHOCTB K ® 3aKOHOMEPHOCTH (YHKIIMOHUPOBAHUS
Y4acTHIO B OT/CJIBHBIX OPraHOB U CUCTEM OpraHU3Ma
MIPOBECACHUHN MCIUKO- 3 YCJIOBCKA,
HaeT
OHOJIOTHYECKHX, ® U3MEHEHUs, IPOUCXOSIINE B OpraHU3MeE IIPU
9KOJIOTHYCCKUX U BO3JICHICTBUU HA HETO PA3IMYHBIX QU3NYECKUX
HAay4YHO-TEXHUYECKUX TOJICH.
UCCIIEIOBAHHUH C
® JCIIOJB30BaTh OCHOBHBIE METOAUKH OLICHKU
[IPUMEHEHUEM
(YHKIIMOHATILHOTO COCTOSIHUS OpraHu3Ma
TEXHUYECKUX CPEACTB, )
YeI0BeKa,
MH(POPMAaLMOHHBIX
N ® 00BACHATH XapakTep PU3NOJIOTUYECKUX
TEXHOJIOTUH U N o
YmMmeer U3MEHEHUH B XOJ€ BO3JICUCTBUS
METOJI0OB 00pabOTKH ..
DJIEKTPOMArHUTHBIX ITOJIEH;
pe3yJIbTaToB
® I[IPUMEHATH TEXHUYECKUE CPEJICTBA,
MH(}OPMAIIMOHHBIE TEXHOJIOTUH U METOIBI
00pabOTKH Pe3yNbTaTOB B chepe OMOMETUIIMHEI.
® MEAUKO-(PHU3NUYECKUM MOHATHHHBIM alapaTom;
Brazeer ® HaBBIKAMU OLEHKH (PU3HOIOTUYECKHX
rapaMeTpoB padOTHl CHCTEM U OPTaHOB
YyenoBeKa.
I1K-4 cnocoOHOCTH 3Haer OCHOBHBIE ITapaMeTpbl (PyHKIIMOHUPOBAHUS




OTIPEIETATh U OHOJIOTHYECKUX 00BEKTOB, OCHOBHEIE
aHAIN3UPOBATH XapaKTEPUCTUKU 3JIEKTPOMATHUTHBIX MOJIEH
BO3ICUCTBIE ® JCIOJIb30BaTh UCTOUYHUKH U CPEJICTBA U3MEPECHHUS
(usmueckux [MapaMeTPOB JIEKTPOMArHUTHBIX MOJIEH;
(hakTOpOB Ha Ymeer . .
AQHATM3UPOBAThH BO3/IEUCTBUE JIEKTPOMATHUTHBIX
Ononoruteckue roJjeii Ha OMOJOTHYECKHE 00BEKTHI.
00BEKTHI
TEOPETHUYECKUMU U MPAKTUYECKUMH 3HAHUSAMHU TS
Bnaneer MPUMEHEHUSI JICKTPOMArHUTHBIX TMOJIEH B
JTUArHOCTHUKE U Teparuu
OIIK-1 3Haer
CHOCOBHOCTRIO OCHOBHEIC ITOJIO}KCHUS, 3aKOHBI 1 METO I
Npe/ICTABIATD €CTECTBEHHBIX Hay£< U MaTEMATUKUA U UX MPUIIOKEHUS
ATIeKBATHYIO B OMOMEIUITMHCKOW WHKCHEPUU
COBPEMEHHOMY [Vmeer
YPOBHIO 3HAHHI
HAYUHYIO KapTHHY MPEACTABIIATH a/ICKBATHYIO COBPEMEHHOMY YPOBHIO
MHpa Ha  OCHOBE 3HAHWUU HAyYHYIO KapTUHY MUpPa B 00JIACTH TCOPHH U
3HAHMS OCHOBHEIX MPaKTUKHU PEIICHUs H300pETATENbCKUX 3a/1a4
MOJIOKEHUH, 3aKOHOB
24 MCTOZIOB | BnameeT
€CTECTBEHHBIX HAyK M HaBBIKAMM  BJIAJICHUS  3aKOHOB W MCTOJIOB
MAaTEeMAaTHKH €CTECTBEHHbIX HAayK M MaTEeMaTUKH B PEIICHUH
MPaKTUYCCKUX | mpoOJIeMHBIX ~ 3aJlad = B
OMOMEIUIIMHCKON MH)KCHEPUHU U POOOTOTEXHUKE
OIIK-2 3Haer CIIOCOOBI M METO/TbI BBISIBJICHUS TTPOOJIEM,
CIIOCOOHOCTBIO BO3HUKAIOIINX B X0JI€ TPO(HEeCCHOHATLHOM
BbIABIIATD NEATEILHOCTH B 00J1acT OMOMeEIUIIMHCKON
€CTECTBEHHOHAYYHYIO HEKCHEPHH
CYITHOCTB TIPOOIIEM, Veer
BO3HHUKAKOIIKUX B XOJI€ BBISIBIIATH TPOOJIEMBI, BOSHUKAIOIINE B XOJIE
PO ecCHOHATBHOMI npodecCHOHATIBHOMN J1eTETbHOCTH B 0071aCTH
ACATCIIBHOCTH, OMOMEIUIIMHCKON HHXXKEHEPUHU
MIPUBJIEKATH JJIS1 UX
pelIeHns Bnaneer
COOTBCTCTBYIOIINH HABBIKAMU BBIABICHUS TPOOJIEM W TPUBICUCHUS IS
¢usnxo- . HX petieHus COOTBETCTBYIOIIHI bu3nKo-
MaTeMaTH4CCKUH MaTeMaTU4YeCKHil anmnapar
amnmapar

Jns popMupoBaHUS BBINICYKa3aHHBIX KOMIIETCHIIMM B paMKax JUCIUIUIMHBI
«IJEKTPOMArHUTHBIC TOJII B OMOMEIUIIMHE)» MPUMEHSIOTCS CIEIYIOUINE METOIbI
aAKTUBHOTO/ HHTEPAKTUBHOTO OOyUCHUS:

JIGKIITMOHHBIC 3aHATHS:

o Jlekuus-Bu3yaan3anus

e Jleknusa-6Gecena



[IpakT4eckue 3aHATUA:
e Jlucmyr

e Paszepnyras Oecena

JleMoHCTpalus Npe3eHTalki, HUTIOCTPUPYIOLIUX MaTepual JEKIUn

JleMoHcTpalus HarJIsIHBIX TTOCOOMIA

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Paznen |. buojsornueckoe aeiicreue IMII (5 gac.)

Tema 1. BBenenme: CBOiCTBA JIEKTPOMATHUTHOIO W3JIyYeHHs, NIKAJA
JIEKTPOMATHUTHBIX BOJIH. Kparkue cBegnenuss o jgeiicrBun OMMU Ha
OHoJIoTNYecKHe 00beKThI U cucTeMbl (3 yac.)

Kparkas ~ xapaktepuctuka  (U3MYECKUX  MOJIEH, MX  MapaMeTphl.
DONEeKTPOMAarHUTHOE TI0JIE, IIKaJla 3JICKTPOMAarHUTHBIX BOJIH. lcnoib3oBaHue
bu3nUecKux mojieil B OMOTEXHUYECKUX CUCTEMaX.

Tema 2. B3aumopgeiictBue yJabTpadguo/IeTOBOr0, BHIMMOIO W
HH(PAKPACHOr0 U3Iy4YeHHUs: ¢ 0Moo0beKTamu (2 4ac.)

OnTuueckoe uznyuenue. dotoOuonoruueckue mpouecchl. Bzaumopeiictsue
ONTUYECKOr0 U3TyuyeHHs: ¢ OMooObhekTamu. B3aumoselicteue yinbTpadruoaeToOBOro
U3NydeHusi ¢ OmooObekTamu. MexaHusm JercTBUS (HOTOPETYISTOPHBIX CHUCTEM.
doToUHAMUYECKAs TepATTHSI.

Paznen |l. [Ipumenenne IMII (4 yac.)

Tema 3. Ucnoan3zoBanue IMU onTuyeckoro auamnasoHa B Tepanuu
AMArHoCTHKe (2 yac.)

JlazepHble IMArHOCTUKA, TE€panus U XUPYyprus. MeIUulMHCKOe MPUMEHEHUE
dboToauHaMUueckoi Tepanuu. [I[puMeHeHre UCTOYHUKOB ONTUYECKOTO U3JIyYEHUS.

Tema 4. {o3uMerpusi HeMOHU3UPYHOIIMX u3aydeHuil. Mcnmoab3oBanue

nHpakpacHoro usaydyeHus (2 yac.)



Jlo3uMeTpuss HEMOHM3UPYIOLIEro M3JIydeHus. MeToapl KOHTpOIs U
U3MEPEHHs]  TEIJIOBBIX  XapaKTepUCTHK  OuooOBeKTOB.  B3aumoneiicTBue

HH(]ppaKpacHOTro U3IydeHUs ¢ OMO0OBEKTaMH.

. CTPYKTYPA U COAEPKAHUE MPAKTUYECKOM YACTH
KYPCA

IpakTnueckue 3ansaTus (36 yac.)

3ansatue 1. Ucropus wudydenuss BausHusa OMII Ha OuoJiormuyeckue
00beKThl. Pu3nyeckue ocHoBbl IMIIL. (6 yac.)

3anusitue 2. OcHoBbI Ouosiormueckoro aeiicreusi IOMII  pa3Hoi
HHTEHCHBHOCTH. (8 uac.)

3anstue 3. Ilpuvmenenue OMII B auarHocTuke, mnpuOOpPHI s ee
nposeaeHus. (8 yac.)

3austue 4. lipumenenue IMII B Tepanuu. @usnorepanus U NpuOOPHI
115 ee poBeaeHust. (6 yac.)

3ansTue 5. OnTuka, Ja3epsl (4 yac.)

3ansatue 6. OcHOBBI [03uMeTpuM W HopmupoBanuss IMII npm

BO3/1eliCTBHM HA 0M000bEeKTHI. (4 yac.)

I1l. YYEBHO-METOIAMYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

Y4ebHo-MeToAnueCcKoe oOecrieueHue CaMOCTOSATEILHOMN paboThI
00ydaromuxcss M0 JUCHUIUIMHE «JIEKTPOMArHUTHBIC IO B OHOMEIHUIIMHE)
npecraBieHo B [Ipunokenuu 1 u BKITIo9aeT B ceOs:

IUTaH-Tpa(UK BHITIOJHCHHUS CAMOCTOSITSIIbHOW paOOTHI 10 JUCIUTIINHE, B TOM

YUCJIC IPUMCPHBIC HOPMBI BPECMCHHU Ha BBIINIOJIHCHHEC 110 KAXKIOMY 3a/1aHHUIO,



XapaKTepUCTHKA 3aJaHUN IS CaMOCTOSATEIbHOM pabOThl OOYyYaromMXCsS U
METOIMYECKHE PEKOMEH/IallUU 10 X BBIIIOJIHEHHUIO;

TpeOOBaHUS K  MPEACTAaBICHUI0O U OQOPMIIEHMIO  PE3yJIbTAaTOB
CaMOCTOATENbHON padOTHI;

KPUTCPHUH OICHKH BLIITOJTHCHU S CaMOCTOSITEJIbHOM pa6OTI>I.

IV. KOHTPOJIb JOCTUXEHUS LEJEN KYPCA

Ne KoHnTtponmpyemslie Kopp! 1 aramst OneHouyHbIE CPECTBA -

n/m | Moxymw/ pazaenst / dbopmupoBaHus HaUMEHOBAHUE

TEMBI TUCLUIUIHBI KOMIIETCHIINI TEKYILIUH IIPOMEKYTOUHAS
KOHTPOJIb aTTecTauus

1. | Pazgen | [1K-2 3HAeT — YO-1 OTpOC; | BOMPOCHI K
buonorunyeckoe I1K-4 dusnueckue [1P-7 nomaminee | sk3ameny 1 — 8

nerictsue OMII OIIK-1 XapaKTEPHCTHKH 3a7aHue
OIIK-2

AJIEKTPOMArHUT
HBIX BOJIH
pa3IMYHBIX
JIMaIIa30HO0B
yMeeT — YO-1 _
OIICHUTH cobeceroBanue

YPOBEHb
BO3JICHCTBHUSI
OMII na
OpraHu3M

BJIageeT — I1P-1 —
TEXHUYECKUMHU TECTUPOBaHUC
cpencTBamMu
MIPOBEICHUS
HUCCIEeN0BaHUN

2. | Pazpmen IL [1K-2 3HaeT — YO-1 — ompoc; | BOpocsl K
[Tpumenenune DMII | [1K-4 TIPHHITAITBI JIOMaIHee JK3aMeHy 9 —

OIIK-1 NpUMeHeHus 3aJaHue 23,50 - 52
OIIK-2

OMII B
KJIMHUYECKOM
MpaKkTUKeE

yMeeT — YO-1 —
pekoMeHIoBaTh | COOeceoBaHue
UCTIOIb30BaHUE
OMII B
Pa3IUYHBIX
CUTYyaIUsIX




MEIUIIUHCKON

MPaKTUKU
BJIaJeeT — I1P-1 _
MIPUHITATIAMHA TECTUPOBAHUE

TUArHOCTUKU U
JICYEHUS Ha
ocHoBe DMII

TuroBble KOHTPOJBHBIE 3a1aHUS, METOJUYECKUE MATEPUAIIbI, OTIPEIEIIIONINE
NpOIEAYpPhl OIECHMWBAHUSA 3HAHWI, YMEHUW U HABBIKOB U (WJIM) OIbITA
NEATEIbHOCTH, a TaKXe KPUTEpUM U TOKa3aTelld, HEeOoOXOIUMbIE IJii OICHKU
3HaHUM, YMEHUW, HABBIKOB M XapakTEpHU3yIOUIUE dTanbl (HOPMUPOBAHUS
KOMIIETEHIIMA B TIPOLECCE  OCBOCHHMS ~ 00pa3oBaTEIbHOM  MPOrpPaMMBl,

IMpCaACTAaBJICHLI B HpI/IJ'IO)KeHI/II/I 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHasi iuTEpaTypa
1. OcHOBBI B3aUMOJEHCTBUA (PU3NYECKUX Toe ¢ OuooOwbekramu. Y.1
[DnexTpoHHBIN pecypce] : yued. mocodbue / [lox pen. U.H. Cnupunonosa. — M. :
N3parenbcTBO MI'TY UM. H. 0. baymana, 2007. —
http://www.studentlibrary.ru/books/ISBN9785703829523.html
2. MenunmHckas Oonodusuka: yueOnuk it BY3os / B.O. Camoitnos — CII6.:
CuerwJIut, 2007.— 560 c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:736960&theme=FEFU

3. MeaunuHckas u Ouonorndeckas ¢usuka: yueoOHuk it BY3os / A.H. Pemusos
— M.: Jlpoda, 2006. — 560 c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:240216&theme=FEFU

4. buodusnueckue OCHOBBI (usmorepanuu: ydebnoe mocodume / I[. H.
[Tonomapenko, Y. N. Typkosckuit. — M.: OAO «13gaTenscTtBO «MeauunHay,

2006. — 176 c.


http://www.studentlibrary.ru/books/ISBN9785703829523.html
https://lib.dvfu.ru:8443/lib/item?id=chamo:736960&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:240216&theme=FEFU

http://elibrary.ru/item.asp?1d=19536548

JlonoJIHUTEIbHAS JIUTEPATypa
1. ®usnyeckre OCHOBBHI MPUMEHEHHUS MArHUTHBIX TOJICH B MEIUIIMHE: ydeOHOE
noco6ue / FO.J1. Pri6akos, B.A. Kocteiies — M.: AM®-IIpecc, 2004. — 88 c.
2. PykoBozcTBO K 1aOOpaTOpHBIM paboTaM MO MEAMIIMHCKONW U OMOJOTHYeCKOH
¢usuke: yueoHoe mocooue / M.E. bioxuna, M.A. Dccaynosa, [.B. Mancyposa —
M.: dpoda, 2001. — 288 c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:2225&theme=FEFU

3. Jlazepuble OuomemuuuHckue TexHojoruu. Y. 1. [DnexTpoHHBIH pecypc]:
yuebHoe mocooue / A.B. bemukos, A.B. Cxpunuuk — CII6: CII6I'Y UTMO,
2008. - 116 c.

http://window.edu.ru/resource/732/58732/files/itmo270.pdf

4. du3nvecKue METoIbl B MEAUIIMHE. [ DIeKTpOHHBIN pecypc] : yueOHoe mocodue /
A.A. Koxun — PocroB Ha Jlony, IO®Y, 2010. — 296 c.
http://www.studmed.ru/download/73f7ba3a48b/?code=3023

Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHON CeTH
«HHTEepHET»

1. Hayunas Oubnunoreka J[BOY
http://www.dvfu.ru/library/

2. DnextpoHHas oubnuoreka « KOHCYJIBTaHT CTyIEHTa»
http://www.studentlibrary.ru/

3. IPRBooks

http://www.iprbookshop.ru/

4. Hayunas anextponHas 6ubimoteka (HOB)

http://elibrary.ru/



http://elibrary.ru/item.asp?id=19536548
https://lib.dvfu.ru:8443/lib/item?id=chamo:2225&theme=FEFU
http://window.edu.ru/resource/732/58732/files/itmo270.pdf
http://www.studmed.ru/download/73f7ba3a48b/?code=3023
http://www.dvfu.ru/library/
http://www.studentlibrary.ru/
http://www.iprbookshop.ru/
http://elibrary.ru/

VI.METOANYECKHUE YKA3AHUS ITO OCBOEHUIO JUCHUIIJIMHBI

PexoMeHIaMM 110 MOATOTOBKE K 3aHATHSIM, 2 TAKJKe K IK3aMeHY:

1. BrIMKCHIBAaTh ONpECIICHUSI HOBBIX IOHATHHA B TETPaab ISl TOJITOTOBKH
WM B OTJICIBHYIO TETPAJIb U MIEPESUNTHIBATH B CBOOOIHOE BpeMs

2. BecTr KOHCIEKT TeM WU HanOoJIee CI0KHBIX BOIIPOCOB

3. Jlnsg aydimero NMOHWMAHHS OTpaXkaTh OTACIBHBIC BOIPOCHI B BHJIE CXEM,
PUCYHKOB WJIA TaOJIUI] B TETPAIH JJIs MOJATOTOBKU U MPOCMATPUBATh B CBOOOIHOEC
Bpems. Haunbosiee CIOXKHBIC I TIOHUMAaHUS CXEMbI PEKOMEHIYETCs CleiaTh Ha
OTJCNIBHBIX JINCTaX yI00HOTO (hopMara ¥ MOBECHTh Ha BUJHOM MECTE WM HOCHUTH
c co00i1 17151 MPOCMOTpA.

4. ITpu MOATOTOBKE K SK3aMEHY KaK MOJYKHO Yallle MPOCMAaTpUBaTh MaTepHall,

CI[CJ'IEIHHBIIZ B IIpOonecce CaMOImoArOTOBKH.

VII. MATEPUAJIBHO-TEXHUNYECKOE OBECIIEYHEHHUE
JANCIUIIJINHBI
MarepuaibHO-TEXHUYECKOE  OOECleYeHne  pean3alud  JUCHUTUIUHBI
BKJIFOYAET B CEOsl ayTUTOPUU ISl TIPOBEJICHUS JIEKIIMA U MPAKTUYECKUX 3aHSATHH,

UMEIOIIME MYJIbTUMEIUMHOE 000pyJOBaAHHUE.



IIpunoxenue 1

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUICKOM ®EJIEPALIMU
denepanbHOE rocy1TapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHE
BBICIIIETO 00Pa30BaHMs

«/laibHEeBOCTOYHBIH (peepaibHbIN YHUBEPCUTET»
(ABDY)

IMKOJIA BUOMEJUIINHBI

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHON
PABOTBI OBYUYAIOILINXCA
N0 JUCHHUILUIHHE «DJICKTPOMATHUTHBIE MOJISA B OMOMe I IIHEe)
Hanpasienune noarorosku 12.03.04 buorexunuyeckue CUCTeMbl U TEXHOJIOTUH
npoduib «MeauuuHcKue UHPOPMAIMOHHBIE CUCTEMbI»
dopma NOArOTOBKYU OYHAS

BaaguBocTok
2016



CamocrosiTenbHas paboTa BKIIOYAET:

1) OubnMOTEeYHYI0 WM JOMAIIHIOK paboTy C Y4yeOHOM auTepaTypoud u

KOHCIICKTOM JIGKHHﬁ,

2) NOATOTOBKY K MPAKTUYECKUM 3aHATHUAM,

3) MOATrOTOBKY TECTUPOBAHUIO U KOHTPOJIBHOMY COOECEOBAHUIO (3aUeTy),

4) MOAroTOBKY K Ja0OPATOPHBIM 3aHATUSIM.

[TopsimoK BBIMIOJIHEHUSI CAMOCTOSITEILHOM pPabOTHl CTYJIGHTAMHU OIpe/eaeH

HJIaHOM-Fpa(bHKOM BBITIOJTHEHHSI CAMOCTOSITEIbHOM pa6OTI)I 110 JUCHUIIIINHC.

HJIaH-I‘pa(l)I/IK BBLINOJIHEHUSI CAMOCTOATEJILHOH paﬁoTbl o IMCIMIIJIMHE

Ne JaTta/cpoxn Bua camocrosiTenbHOI IIpumepnsbie | Dopma KOHTPOJISA
N/ | BBINOJHEHHSA padoThI HOPMBbI
BpeMeHH Ha
BBINOJIHEHH e
1 cemecTp
1 Tema 1 Pabora c nuteparypoii u 90 muH. Pa6ora Ha
KOHCIIEKTOM JICKIIHH, PaKTHYECKOM
IIOJIFOTOBKA K KOHTPOJIbHOMY 3aHATUH, YCTHBIN
3aHATHUIO OTBET,
KOMIIBIOTEPHOE
TECTHPOBAaHUE
2 Tema 2 Pabora c nuteparypoil u 90 muH. Pa6ora Ha
KOHCIIEKTOM JIEKIIHA, PaKTUYECKOM
MOJIFOTOBKA K KOHTPOJIHHOMY 3aHATUH, YCTHBIN
3aHATHUIO OTBET,
KOMIIBIOTEPHOE
TECTUPOBaHUE
3 | Tema3 Pabota c nutepaTypoii u 90 MuH. Pabora na
KOHCIIEKTOM JIEKIIHA, PaKTUYECKOM
MOJATrOTOBKA K KOHTPOJIBHOM 3aHATHH, YCTHBIN
pabote OTBET,
KOMIIBIOTEPHOE
TECTUPOBaHUE
4 | Tema 4 Pabota ¢ nutepatypoii u 90 muH. Pabora Ha
KOHCIIEKTOM JIEKIUH, PaKTHIECKOM

MOJATOTOBKA K KOHTPOJIBHOU
pabore

3aHSITUH, YCTHBIN
OTBET,
KOMITbIOTEPHOE
TECTUPOBaHUE




[Tpunoxenue 2

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMNA

denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKACHNE
BBICIIETO O0pa3oBaHUs

«/{aabHEeBOCTOUYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

IKOJIA BUOMEJIUIINHBI

®OHA ONEHOYHbBIX CPEIACTB
MO0 IMCIHHUIUIHHE «DJIEKTPOMATHUTHBIE M0JIsl B OMOMeTUIIMHE)
Hanpagpaenue noaroropku 12.03.04 buorexnudeckue cucTeMbl U TEXHOJIOTUH
npoduias «MeauIMHCKIEe HHPOPMAITMOHHBIE CUCTEMBI»
dopma NOArOTOBKYU OYHAS

BaaauBocToK
2016



MMacnopt ®OC

o JTUCHMUIIJIMHE «BJIEKTpOMaI‘HI/ITHBIe noJid B 61/10Mezmmme»

Kon U Jranbl GOPMHUPOBAHNS KOMIIECTECHIIHUU
(popmyupoBka
KOMIIeTEeHIIUH
TK-2 e  3aKOHOMEPHOCTH  (PYHKIIMOHHPOBAHHS
FOTOBHOCTH K OT/IENIbHBIX OPraHOB W CHCTEM OpraHM3Ma
Y4aCTHIO B ]
MIPOBEICHUU MEIUKO- 3HaeT HCII0BCKa,
GHOJOTHUCCKEX, o U3MCHCHMUS, MIPOUCXOISIINE B
DKOJIOTUYECKHX 1 OpraHu3Me€ TpU BO3JCUCTBUM Ha HETO
HaydHO-TEXHHTCCKHX pa3IUYHBIX (PU3UYECKUX MOJIEH.
HCCIICA0OBAaHUU C
pEMeHeHHEM o UCIIOJIb30BaTh  OCHOBHBIE  METOJMKHU
TEXHUYECKHX CPEJICTB, OLIEHKU (YHKIIMOHAIBHOTO COCTOSIHUS
MH(pOPMaIMOHHBIX OpraHu3Mma 4eJIOBEKa,
TEXHOIOTHH 1 ° OOBACHATH XapakTep (U3HOJOTUYECKUX
MeTofoB  obpabotknt |, M3MCHCHUI B Xo0z1e BO3/ICHCTBUS
PESYIILTaTor AIIEKTPOMATrHUTHBIX TTOJICH;
o NPUMEHATh  TEXHUYECKHUE  CPEJCTBA,
UH(OPMAIIMOHHBIE TEXHOJOTUU U METObI
00paboTKH pEe3yJbTaTOB B chepe
OMOMETUIIUHBI.
o MEINKO-(DU3HICCKIM MOHATHIHHBIM
anmapaToM;
Braneer | o  pappicamu ouenkn dusmonornueckmx
napamMeTpoB palbOThl CHUCTEM U OpPraHoOB
YyeoBeKa.
OCHOBHBIE TapameTpbl (HYHKIIMOHUPOBAHUS
3HaeT OMOJIOTUYECKUX 00BEKTOB, OCHOBHBIE
XapaKTEPUCTUKH IJIEKTPOMATHUTHBIX TOJIEH
Cnocogli_fm o UCIOJIb30BaTh WCTOYHHKU W CPEACTBA
ompenensTh - U3MEPEHUs TapaMeTPOB AJIEKTPOMATHUTHBIX
aHAJIM3UPOBATh VMmeeT IIOJICH,
BO3JICHCTBIE ° aHAIU3UPOBAThH BO3JCHUCTBUE
%HW%CKHX AIIEKTPOMArHUTHBIX TOJIEH Ha OMOJIOTHYECKHE
63222113;?1%1(% . OOTexTE!.
OOBEKTHI TEOPETUYECCKUMU 51 MPaKTUIECKUMHU
Bnageer | 3HAHHAMH TUTST MIPUMEHEHUS

AIIEKTPOMATHUTHBIX MOJIEH B JUArHOCTUKE W
Tepanuu




OIlIK-1 3Haer
CHOCOBHOCTRIO OCHOBHBI€ MOJI0KEHUS, 3aKOHBI U METOIbI
TPE/ICTABIATD €CTECTBEHHBIX HayK M MaTeMaTHKH 1 HX IPHIIOMKEHHS
A7eKBATHYIO B OMOMEINITMHCKON HHKEHEPUH
COBPEMEHHOM
ypoI;HIo y3HaH1/1171 Ymeer
HAYUHYIO KapTHHY MPEJCTABIISTh AIEKBATHYIO COBPEMEHHOMY YPOBHIO
MHpa Ha  OCHOBE 3HaHWI HAYYHYIO KapTUHY MUpPa B 00J1aCTH TEOPUHU U
SHAHUS OCHOBHEIX MIPAKTUKHU PEHICHUS H300peTaTeNbCKUX 3a/1a4
MMOJIOKCHHUM, 3aKOHOB
n METONOB | Birg neeT HaBbIKaAMH BJIaICHUS 3aKOHOB u METOJIOB
CCTCCTBCHHBIX HayK M €CTECTBEHHBIX HAayK W MaT€MaTHKH B PEIICHUU
MaTCMAaTHUKH HPAKTUYECKUX Hu IPOOJIEMHBIX 3ama49 B
OMOMEIUIIMHCKON HH)KCHEPUU U POOOTOTEXHUKE
OIIK-2 3HaeT CIOCOOBI M METO/TbI BBISIBJICHUS TTPOOJIEM,
CIIOCOOHOCTBIO BO3HUKAIOIINX B X0JI€ TPO(HEeCCHOHATLHOM
BBIIBJIATD JIeATETLHOCTH B 00J1aCTH OMOMETUIIMHCKOM
€CTECTBEHHOHAYUYHYIO MHKCHEPUH
CYLIHOCTh  TPOOJIEM, Vmeer
BO3HHUKAIOIINX B XOIE BBISIBIIATH MPOOJIEMBI, BO3HUKAIOIINE B XOJIE
npo(hecCHOHAILHOI poeCCHOHAIBHON JESATEIHHOCTH B 001aCTH
ACATEIIBHOCTH, OMOMEIUIIMHCKON HH)KCHEPUHU
MpUBJIEKATh I HX
penieHus Bnaneer
COOTBETCTBYIOLIUI HaBBIKAMH BBISIBJICHUSI TPOOJEM W NMPUBJICUCHHS IS
(husuko- ux peuieHus COOTBETCTBYIOIIMI (bu3uKo-
MaTEMaTUYECKUI MaTeMaTUYECKUH armnapar
arrapar
Ne KoHnTtponmpyemslie Koppr 1 aramnst OneHoyHbIe CPECTBA -
n/n | Momynu/ pasaenst / dbopMupoBaHUs HaVMEHOBAaHNE
TEMbI TUCIIUIIITNHBI KOMIETECHIINI TEKYIIUH MPOMEKYTOUHAS
KOHTPOJIb aTTecTalnus
1. | Pazgen | [1K-2 3HAET — YVO-1 OIPOC; | BOMPOCHI K
buonoruueckoe I1K-4 usnueckue [1P-7 nomaminee | sk3ameny 1 — 8
nerictsue DMII OIIK-1 XapaKTEPHCTHKH 3a7aHue
OIIK-2
AIEKTPOMATHUT
HBIX BOJIH
Pa3JIMYHbIX
JIAana3oHOB
yMeeT — VO-1 -
OLICHUTD cobeceoBaHue
YPOBEHb
BO3JICUCTBUSA
OMII Ha
OpraHu3M
BJIAJIEET — I1P-1 —




TEXHUYCCKUMHU
CcpeacTBamu
MPOBEICHHUS
HCCIICIOBAaHNH

TECTHPOBAaHUE

2. | Pazpen II.

[Tpumenenne SMII

[1K-2
[1K-4
OIlK-1
OIIK-2

3HaeT —
TPUHIIUIIBI
MIPUMEHEHUS
OMII B
KIIMHUYECKOM
MPAKTUKE

YO-1 — omnpoc;
JIOMaITHee
3aJjaHne

yMeeT —
PEKOMEHI0BATH
HCITOJIb30BaHNE
OMII B
Pa3IMYHBIX
CUTYaLHSIX
MEIUITTHCKOMN
MPAKTUKHU

YVO-1 -
cobeceoBanue

BIIaJEET —
MIPUHITATIAMHA
IMArHOCTHKH U
JIeUeHHUS Ha
ocHoBe OMII

I1P-1 —
TECTUPOBAHUE

BOIIPOCHI K
JK3aMeHy 9 —
23,50 — 52

B kadecTBe WTOroBOM arTeCTAllMU MO IUCHUIUIMHE «JIEKTPOMATHUTHBIC

noJisi B OMOMEUIIUHEY MPEyCMOTPEH dK3aMeH (1 cemectp).

IIIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHLUI

no JIuCHMIIJIMHE ((3JI€KTpOMaFHI/ITHLIe noJid B 6I/IOMeI[l/IIII/IHe»

Kox n Jrtansl GopMUPOBAHUSA KpUTEpUH MOKA3aTeJH 0aLIBI
¢opmyaupos- KOMIIeTeHIIUH
Ka
KOMIIETEeH MU
TIK-2 3HaHME OCHOBHBIX | CIIOCOOHOCTH 61-75
TOTOBHOCTB K METOJIOB ~ TEOPUH | 0XapaKTEPU30BATh
® 3aKOHOMEPHOCTH
Y4acTHIO B TUIAHUPOBAHUS OCHOBHBIE METOIbI
(bYHKIIHOHUPOBAHUS
MIPOBEICHUH JKCIIEPUMEHTA, TEOpUU
OT/IENIbHBIX OPTaHOB
ME€IUKO- MaTeMaTHYECKOro [UTAHUPOBAHHUS
U CHCTEM OpraHu3Ma
OHOJIOTMYECKUX, MOIETUPOBAHHSI IKCIICPUMECHTA,
3HAET YeI0BEKA;
SKOJIOTHYECKHUX MPOIIECCOB A | MAaTEMAaTHYECKOIO
(TTOpOroBEl | ®  H3MeHeHws,
U Hay4HO- N 00BEKTOB MOJICITAPOBAHUS
i ypoBEHb) [POMCXOMAIKE B
TEXHUYECKHUX MpUOOPOCTPOCHHUS, | MPOIECCOB U
. OpraHusMe Mmpu
HCCIIE0BaHUM C . OCHOBHBIX JTAIOB M | 0OBLEKTOB
BO3JIEHCTBUY Ha
MIPUMEHCHHEM METOJI0B pUOOPOCTPOCHHUS,
HEro Pa3IMYHbIX
TEXHUYECKUX . MPOBEICHUS OCHOBHEIE DTAIBl U
(busnyecKkux nosei. N
CPEICTB, HCCIIeIOBAHII U | METO/IbI IPOBEACHHUS
nH(pOpMAIHOHH MPUHIIUIIOB HCCIIEN0BAaHUN U




BIX TEXHOJIOTHUH pa3paboTku TIPHUHITUITBL
1 METOJIOB TIPOTPAaMMHBIX MTOCTPOCHUS
00paboTkH MIPOYKTOB MaTeMaTHIEeCKUX
pe3ynbTaToB Mozenei,
CTaHIAPTHHIC TTaKETHI
ABTOMATH3HPOBAHHOT
0 MIPOCKTHPOBAHUS
® HCIOJB30BAThH 76-85
OCHOBHBIE METOJIUKH | yMEHHE
CTIIOCOOHOCTB
OLIEHK!U HCTIOIB30BaTh
MIPUMEHNUTH
(YHKIIMOHATIBHOTO METOIBI
TIPUHITUITEL
COCTOSTHUS MaTeMaTHIECKOTO
pa3paboTKu
opranusma MOJICITUPOBAHHS
. MIPOTPaMMHBIX
YEJI0BEeKa; TIPOIIECCOB u
MPOJTYKTOB,
® OOBSCHATH XapakTep | 0OBEKTOB
COBPEMEHHBIE
(U3NOTOTHYECKIX puOOPOCTPOCHHUSI,
. €CTEeCTBEHHOHAYYHBIE
HM3MEHEHHH B X0JIe TUTAHUPOBATh u
yMeeT N U TIPUKITaTHBIC
BO3JCHCTBUS CTaBUTh 3aaun
(npoxBUHY 3a1aun
N 9IEKTPOMArHUTHBIX | MCCIEJOBAaHUA  Ha
THIi) o THIIPOAKYCTHKH,
noJe; 0a3e cTaHOApTHBIX
METOJIBI ¥ CPEICTBA
® [PHUMCHSATH TIAKETOB
WX PCUICHUS B
TEXHUYECKUE aBTOMATH3MPOBAHH
HAY9IHO-
CpeICTBa, oro .
(bopMaLHOHHbIE POCKTHPOBAKHA, H HCCIICIOBATEIIHCKOMH,
UH
pMalt ’ MIPOEKTHO-
TEXHOJIOTHH U CaMOCTOSITEIIEHO .
506 pa3paGoTAHHbIX KOHCTPYKTOPCKO1,
METOJBI 00pabOTKH o
A P npoQeCCUOHATBHOM
Pe3ynbTaToB B IporpaMMHBIX
JIeSITEIbHOCTH
chepe MPOAYKTOB
OMOMEINIIAHEI.
CIIOCOOHOCTB 86-100
AHATU3UPOBATH C
TTOMOIIIBI0 METO/IOB
BJIaJICHHE
MaTeMaTHYECKOTO
®  MEIHKO- OCHOBHBIMH
MOJICTTUPOBAHUS
(busndecKkumM METOJlaMH  TE€OPUH
N MIPOLECCH U OOBEKTHI
MTOHATUIHBIM TUTAHUPOBAHHMS
npUOOPOCTPOCHUS U
anmaparoM; IKCIIEPUMEHTA,
BIIAJICET UX UCCIIeIOBaHNE Ha
N ® HaBBIKAMH OLICHKHU MaTEeMaTHYECKOTO
(BBICOKHIA) 0a3e cTaHTaPTHBIX
(U3NOTOTHUECKIX MOJCIMPOBAHUA HAKETOB
mapaMeTpoB paboTel | MPOLECCOB u
ABTOMATH3HPOBAHHOT
CHCTEM M OPTaHOB 00BEKTOB
0 MIPOCKTHPOBAHUS 1
YeIoBeKa. pHOOPOCTPOCHUS
CaMOCTOSITEITFHO
pa3paboTaHHBIX
MPOrPaMMHBIX
MIPOJYKTOB
[1K-4 OCHOBHBIE MTapaMeTPHI 3HaHUEe METOUKU CriocobHOCTH 61-75
CHOCOOHOCTD (hyHKITMOHHPOBAHUS WCCIIeIOBaHUS BEIOpaTh HYKHYIO
OTIPEeNeNATh U 3HaeT OUOJOTHYECKUX XapaKTePUCTHK METOJIUKY JIJIS
aHAJIM3UPOBATh | (MOPOTOBHI | OOBEKTOB, OCHOBHBIE KoJ1e0aTeNbHBIX MIPOBEACHUS
BO3/€iCTBUE 1l ypOBEHb) | XapaKTEPUCTUKH CHUCTEM KOHKPETHOT'O
¢usmIecKux 3JeKTPOMarHUTHBIX HCCIICIOBAHUS
(akTopoB Ha ToJIeH
OMOJIOTHYECKHE ®  JICIOJIL30BaTh YMeHue BEIIEIHUTD MoskeT paccuuTartb 76-85
OOBEKTHI HUCTOYHUKU U HHPOPMATHBHBIC BECOBEBIE
CpeCcTBa U3MEPEHHs | NICPEMCHHBIC. K03 () pUIHEHTHI
mapaMeTpoB BITUSTHUS
yMeeT
3JIEKTPOMArHUTHBIX UH(OPMATHUBHBIX
(mpoaBUHY .
i) ToJIeH; rmapaMeTpoB Ha
ThIH
® aHAJIM3HPOBAThH pe3yIbpTaT H3MEPEHHS
BO3JIEHCTBUE
3JIEKTPOMArHUTHBIX

HoJeH Ha




OUOJIOTHYECKHE

OOBEKTEHI.
TEOPETHYCCKUMHU U CriocobeH K MoKeT afeKBaTHO 86-100
MPaKTHIECKUMHU aHau3y OIICHUTH MOJyICHHBIC
R — 3HAHUSAMH IS TIOJTyICHHOTO pe3yIbTaTH,
(BbIcoKHii) IPUMEHECHUS pe3ynbpTaTa, MOKET | HEOTIPeIeIeHHOCTh
AIIEKTPOMAarHUTHBIX paccuuraTth M3MEPEHUS ’
ToJIeH B AMATHOCTHKE W | HEOIIPEIeNIEHHOCTh | c(hOpMyIHpPOBATH
Tepanuu HU3MEPEHUS, BBIBOJTBI
OIIK-1 3Haet 3HaHUE OCHOBHBIX CHOCOOHOCTH JIaTh
CIOCOOHOCTHIO OCHOBHBIC MTOJIOKCHHUS, MOJIOKCHHUM, OTpeIeIICHUs
MIPECTABIIATh 3aKOHBI U METO/IBI 3aKOHOB U METOJIOB | OCHOBHBIX
aJICKBaTHYIO €CTECTBCHHBIX HAYK U CCTECTBCHHBIX HAYK | MOJIOKCHHUIA, 3aKOHOB
COBPEMCHHOMY MAaTEMAaTHKHU U UX U MaTEeMaTUKU U METOJIOB
YPOBHIO 3HAHUI MIPUJIOKCHUS B ©CTECTBCHHBIX HAYK U
HAYYIHYIO OMOMETUITMHCKOM MaTEMaTHKH B
KapTHHY MUpa WH)XCHEPHUU n300peTaTeNbCKON
Ha OCHOBE JIESITETTHHOCTH
3HaHUA Ymeer c(hopMyITHpPOBaThH YCIICIITHO |
MIPEICTABIATH
OCHOBHBIX OCHOBHEIC CHUCTEMaTHYECKU
. aIeKBaTHYIO
MTOJIOXKCHUH, TIOJIOXKCHUS, MIPUMEHSITH OCHOBHEIC
COBPEMECHHOMY YPOBHIO
3aKOHOB U . 3aKOHBI U METO/TBI MOJIOXKCHUS, 3aKOHBI
3HAHUI HAYIHYIO
MCTOIOB €CTECTBCHHBIX HAYK | U METObI
KapTHHY MUpPa B
€CTECTBCHHBIX U MaTeMaTUKU ©CTECTBCHHBIX HAYK U
00J1acTH TEOpUH U
HayK U MaTEMAaTHKH B
MPAKTUKU PEIICHUS .
MaTEMAaTHKU n300peTaTeIbCKON
U300peTaTeNbCKUX 3a1a4
JICSITeIIBHOCTH
Bnaneer HaBBbIKAMU BJIAJICHUS | BJIAJICHUE [IpakTrueckoe
3aKOHOB W  METOAOB | HaBBIKAMHU TIpUMEHEHUE
€CTeCTBCHHBIX HAayK U | IPUMCHEHUS OCHOBHBIX
MaTeMAaTHKH B PEIICHUH | OCHOBHBIX TIOJIOXKCHUH, 3aKOHOB
MIPAKTHICCKIX U | TOJOXEHUH, U METOJIOB
MpoONeMHBIX 3afad B | 3aKOHOB M METOJIOB | €CTECTBEHHBIX HayK U
OMOMETUITMHCKOM €CTECTBCHHBIX HAYK | MaTEMaTHUKH B
UHKCHEPUH U | ¥ MaTeMaTUKU n300peTaTebCKON
poOOTOTEXHUKE JIESITeTbHOCTH
OIIK-2 3Haet CIOCOOHOCTH BBISIBJICHHE MTPOOIIEM,
CII0COOBI U METOJIBI
CIIOCOOHOCTHIO BBISIBIISITH BO3HHUKAIOIIUX B XOJ1€
BBISIBJICHHS TIPOOJIEM, N
BBISIBJISATh POOJIEMBI, npodeCCUOHANTBHOM
BO3HHKAOIUX B XOJI€
€CTeCTBCHHOHA . BO3HHKAIOIIUE B JIESITeILHOCTH B
po¢eCCHOHATBHOM
YYHYIO xoJe obxacti
JeSITETPHOCTH B 00JIACTH . .
CYITHOCTh o poeCcCHOHANBHON | OMOMEIUIIMHCKON 1
OMOMETUITMHCKOM .
mpobiem, JIESITeTbHOCTH 9KOJIOTHYECKOM
WH)XCHEPHU
BO3HHUKAIOIIAX TEXHUKA
B X0 Ymeer ymeer CaMOCTOSITEIIEHO
npodeccHoHamb CaMOCTOSITEIIEHO BBISIBIIICT TIPOOJICMEI,
HOI BBISIBIISITH BO3HHUKAIOIIUE B XOJIC
JIeATEeNIHOCTH, BBIIBIIAT TIPOOIIEMBL, npo0IeMbl, npodeccroHabHOI
MIPUBJIEKATD JJIsI BOSHHMKAIOIIHME B XOIC BO3HHUKAIOIIIUE B JIeSITEIbHOCTH B
VX pelLeHHs npoQeCcCHOHATBHOM xo1e obnacTu
COOTBETCTBYIO JISATEILHOCTH B 00JIACTH | podheccHOHAIBHOM | GHOMEIUIMHCKOI 1
i GU3NKO- OHOMe IHIMHCKOM JIESITeIBHOCTH 9KOJIOTHYECKOM
MaTeMaTH4eCKH HHXCHEpUH TEXHUKHU
i anmapat
Bnanmeer HABBIKAMH  BBISBJICHHS | yMEET CaMOCTOSITEIIEHO
mpobiIeM U | CAaMOCTOSITETHHO BBISIBIIICT MIPOOJICMEI,
MPUBJIICUCHUS] JUII WX | BBISABIATH BO3HHKAOIIUE B XOJIC
peureHus POOIEMEI, npodeCCHOHATBHOM
COOTBETCTBYIOIIHIA BO3HHKAFOIIUC B JIESTEIILHOCTH B
(uzuxo- X0J1e obnacTu




MaTeMaTHYECKHI npopeCCUOHANBHON | OMOMEIUIIMHCKON U
ammapar IEITEILHOCTH 1 9KOJIOTHYECKOM
MIPUBJICKATh IS UX | TEXHUKU U

pemneHust MPUBJICKACT UIS UX

COOTBETCTBYIOIIMH | pELICHUS

(huznko- COOTBETCTBYIOLTIH

MaTeMaTHIECKUit ¢dusuKo-

anmapar MaTeMaTH4eCKui
anmapar

* Kpumepuit — 5mo npusnax, no Komopomy MO’CHO CyOuntb 06 OmMaudUL COCMOAHUA 00HO20 AENEHUS OM OPY2020.
Kpumepuii wupe noxazamensi, KOMOpbIl SGIAEMC COCMAGHLIM  INEMEHMOM KpUmepus U Xapakmepusyem
cooepoicanue ezo. Kpumepuil evipasicaem naubonee oouuii NPU3HAK, O KOMOPOMY NPOUCXOOUM OYEHKA, CPABHEHUE
peanbHblX  sIGNeHUll, Kauecmes, npoyeccos. A cmenenb NposigieHusi, KAYECMBEHHAs  CHOPMUPOBAHHOCb,
ONpPeOeneHHoCmb  KpUmepues Gblpadicaemcsi 6 KOHKpemuwlx nokazamensx. Kpumepuii npedcmagnsiem coboil
cpeocmeo, HeoOXOOUMbIU UHCIPYMEHM OYEHKU, HO CAM OYeHKOU He saeisiemcs. QYHKYUOHANbHAS POlb KpUumepus —
6 OnpedeieHUU Wil He ONPedeleHUU CYUWHOCMHbBIX NPUSHAKO8 NPeOMemd, 6/eHUsl, Ka4ecmad, npoyecca u op.
Ilokazamens svicmynaem no OMHOWLEHUIO K KPUMEPUIO KAK YaCMHoe K 0buemy.

Hokazamenv ne exnouaem 6 cebsi sceobujee usmeperue. OH ompadsxcaem OmMOeibHble CEOUCEAd U NPUSHAKU
NO3HABAEMO20 00BEKMA U CIAYAHCUM CPEOCMBOM HAKONAEHUS KOIUYECMBEHHbIX U KAYeCMBEHHbIX OAHHbIX OJis
Kpumepuaibio2o 0600w eHusl.

Tasnbimu xapakmepucmukamu NOHAMUSL «NOKA3AMeNb» SAGNAIOMC KOHKPEMHOCMb U OUACHOCIUYHOCHb, YO
npeonoiazaem OOCMYNHOCMb €20 Ojisi HAOMoO0eHus, yyema u (Qukcayuy, a maxdce no3eoisem paccmampusanms
nokazameinv Kaxk 6ojiee 4acmHoe no OMHOUEHUIO K KPUMePUIo, d 3HAYUN, UsMepumels NOCI1e0He2o.

MeToanyecKkue peKOMeHIAIUN, ONPeIessiionue Npouexypbl

OLlCHUBAHMUA PE3YJbTATOB OCBOCHUSA IUCIHUIIIINHDbI

MeToanueckue yKa3aHus 0 cave 3K3aMeHa

Ha »k3ameHe B  KauyecTBE OLEHOYHOIO CpEACTBAa  MPUMEHSIOTCS
co0Oece0BaHUE TIO BOIIpOcam OUJIETOB, PEIICHUE CUTYAIIMOHHBIX 3a/1a4.

DK3aMeHbl NMPUHUMAIOTCA BEAYIIUM TMpemnojaBaTeneM. dopMa NMpoBEICHUS
sK3aMeHa (yCTHasl, MUChbMEHHAs) YTBEP)KIAaeTCsl Ha 3acefaHuu KadeIphl.

DK3aMeHbI MPOBOATCS MO OuUiieTaM, MOJIMUCAHHBIM 3aBEIYIONINM Kadeapou.
DK3aMeHaIMOHHbIE BEJOMOCTH TpENnoaaBaTelib OepeT 3apaHee 10 Havalla mpuemMa
PK3aMEHOB Yy aJMUHHCTpaTopa oOpa3oBaTeNbHBIX IMporpamMMm. Bo Bpems
MPOBENCHUSI DK3aMEHa CTYJEHThI MOTYT IOJb30BaThCsl paboueid mporpaMMon
y4eOHOM IUCHMIUIMHBIL. B cllydae HCHonb30BaHUsI CTYACHTOM CPEICTB s
CIIMCBIBAHMS, 3K3aMEHATOpP MMEET MPaBO YAAIWTh CTYJIEHTa C JK3aMEHa, a B
HK3aMEHAIMOHHYIO BEJIOMOCTh MOCTABUTh HEYAOBJICTBOPUTEIBHYIO OIleHKY. [Ipu
SIBKE€ Ha DK3aMEH CTYJICHThI 00513aHbl UMETh MPHU ce0€ 3aUETHYIO0 KHUKKY, KOTOPYIO

OHU HPCABABIEIIOT 3K3aMCHATOPY. Hpenoz[aBaTenL 3aIIOJHACT COOTBCTCTBYIOIIHC




rpadbl 3a4eTHOM KHMXKKU CTYACHTA: Ha3BaHWE NUCLUUIUIMHBI B COOTBETCTBUU C
yu4eOHBIM TUJIAaHOM, TAK)KE yKa3bIBaeTcsl (aMuius MpernojaBaTelis, OlleHKa, JaTta,
MOANUCH, TPYIOEMKOCTh JUCUHUILIAHBI.

Jlyis ciaum yCTHOTO SK3aMeHa B ayJJUTOPHUIO OJTHOBPEMEHHO IPUTIIAIIaeTCs 6-
8 cryneHToB. BbIXOIWUTH W3 ayauTOpUU BO BpeMsl MOJATOTOBKM K OTBETaM 0e€3
pa3pelIeHs PK3aMEHATOpa CTyACHTaM 3alpeliacTCs.

Bpems, npenocraBiiieMOe CTYAEHTY Ha MOATOTOBKY K OTBETY HAa YCTHOM
sk3ameHe — 30 MUHYT.

[Ipy mnpoBeneHUMM 53K3amMeHa 53K3aMEHAIIMOHHBIA OWJIET BBIOMpAeT cam
ctyaeHT. Ilpm cpaum ycTHOro »5K3aMeHa HK3aMEHAaTOp MOKET 3a/aBaTh
JOTIOJIHUTENBHBIE BOIIPOCHI. ECIIM CTYJEHT 3aTpyIHAETCSI OTBETUTHh Ha BOIPOCHI 110
BBIOPAaHHOMY OWJIETY, TO €MY MOKHO MPEUIOKUTH B3ATh APYror OUIIET, IPU 3TOM
OLIEHKA CHUXAeTCsl Ha OaJi.

[Ipy npOMEKYyTOUHOI aTTECTAlMM YCTAHOBJIEHBI OLICHKHU. [I0 3K3ameHaM u
T PepeHIUPOBAHHBIM 3a4YeTaM: «OTJIMYHO», «XOPOIIOY», «YAOBIETBOPUTEIHLHO
U «HEYJOBJIIETBOPUTEIBHOY.

[Ipu HesiBKe CTy/eHTa Ha PK3aMeH 0€3 YBaKUTEIbHOW MPUUYMHBI B BEAOMOCTH
JIEAETCs 3aIIUCh «HE SIBUJICS».

OneHKH, BBICTABIIEHHBIE 3K3AMEHATOPOM 10 UTOTaM 3K3aMEHOB, HE MOJIEKAT
nepecMoTpy. CTyHEHT, HE COTJIACHBIM C BBICTABIICHHOM OILICHKON, MMEET IPaBO
nojate 3asBieHUMEe Ha uMs jaupektopa lllkonsl. B cioywae oGocHoBaHHOCTH
MOJAHHOTO 3asiBiIeHHs] JupekTop IIKOoJIbl CO37a€T KOMHCCHIO B COCTaBE TpeEX
npenojaBatesieil o COOTBETCTBYIONICH Kadeape.

OneHka, Mojgy4yeHHas CTYAEHTOM BO BpEMs IEepecAadd 3K3aMEeHa KOMHUCCHH,

SIBIISIETCA OKOHYATEILHOM.

OneHo4vHbIe cpeacrea aJjist l'IpOMe)KyTO‘IHOﬁ arrecranmun

Bomnpocsl k 3k3aMeHy
Mo AUCHHUIUINHE «JIEKTPOMATHUTHBIE MO0JIsi B OMoMeauIuue» — 1
ceMecTp



OcCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH (BOJIHOBBIE U KBAHTOBBIE).
[TonsiTne 00 MHTEHCUBHOCTH DJICKTPOMATrHUTHOM BOJTHBI.

[lonsiTue o mikaue QJICKTPOMArouTHBIX BOJIH.

> w o

Kpatkas xapakrepucTuka paguoBOJH U UX OMOJIOTHYECKOTro JEHCTBUS HA

JKMBOW OPTraHU3M.

5. Kparkas xapakTepucTUKa BOJIH ONTHYECKOTO U3ITyUYECHUS] U UX
OMOJOTMYECKOT0 JEHUCTBUS HA JKUBOM OPraHU3M.

6. IlonsaTue o cTeneHu MPO3pavyHOCTH TKAHEHW OpraHu3Ma i pa3IudHbIX
BOJIH.

7. Onruueckue cBocTBa OMOTKAHEH.

8. IlonsTe 0 GoTOOMONOrMUECKUX MPOIIECCaX B TKAHIX OpraHU3Ma.

9. buonoruueckoe neHCTBUE IEKTPOMATHUTHOTO U3ITyUYEHHUSI ONITUYECKOTO
JUana3oHa.

10.B3aumozeiicTBue yabTpaduoieTOBOTO U3ITyUYeHUs ¢ OMOOOBEKTaAMH.

11.buonornyeckrue cBOMCTBA HHPPAKPACHOTO U3ITYUCHHUS.

12.1IpuHIUIIBI KCIIOJIB30BAHUS T€IMOTEPAIUH.

13.Ilpumenenue a3epoB B OMOMEAUIIMHE AJIsI AUATHOCTUKH.

14 . TTpuHIMTIBEI MPUMEHEHHUS J1a3epOB B OMOMEIUIIMHE JIJISI XUPYPTUIECKUX
BMELIATENbCTB.

15.TToHsiTHE O CBETO- U JIa3epOTEPAIIUH.

16.TeroBuieHne B OMOMEUITHE.

17.MeToz1bl KOHTPOJIS U U3MEPEHUS TEIVIOBBIX XapaKTEPUCTUK OMOOOBEKTOB.

18.TTorsiTHE O OGMOMOJIEKYIIIPHON IICKTPOHHKE.

OIIeHO‘-IHbIe cpeacrea aJjs TeKymeﬁ aTrecTanumn

TecTOBBIM KOHTPOJIb

1. Ucmounukamu IIEKMPOMACHUMHbBIX noaeit I’IPOMblLMJleHHOﬁ yacmomal
AGIAIOMCA .

d. BBICOKOBOJIBTHBIC JIMHUU IICPCaayd, IIOCTOAHHBIC MAaIrHUTHI;



b. KOCMUYECKUE JIyud, PeHTT€HOBCKHE YCTAHOBKH, SIJIEPHbIE PEAKTOPHI;
C. UICKYCCTBEHHBIE TKAHH, IBUKYIIMECS YACTU MAILIVH;

d. paarorexHuyeckoe 00opya0BaHHE.

2. Hcmounukamu 31eKmpomMazHUMHBIX U3AYYEHUT PAOUOUACION AGIAIOMCA
a. BBICOKOBOJIbTHBIE JINHUU NIEpeay, IOCTOSHHbIE MATHUTBHL;

b. KOCMUYECKUE JIyud, PeHTT€HOBCKHE YCTAHOBKH, SIJICPHBIC PEAKTOPHI,

C. UICKYCCTBEHHBIE TKaHU, IBWKYIIMECA YACTU MAIlLINH;

d. paguorexHmueckoe 000pyI0BaHHE.

3. Bauanue snekmpomaznumnwvix noneii (IMII) 6onvuioii unmencuenocmu Ha
YenoeeKa CeA3AHO C NO2IOUieHUeM IHEepIUU MKAHAMU mena 4eloeeKd.
OcHoeHnoe 6030eiicmeue ¢ OuanazoHe pPaouovacmom o0Kazvleaem Ccaedyruiai
cocmasaaowas IMII:

a. MarHuTHas;

b. anexTpuyeckas;

C. DJICKTPOCTATHUICCKAL.

4. Boszoeiicmeue 31eKMPOMACHUMHO20 U3JIYYEHUA CEEPX BbICOKUX HYACMOMm
(OMHU CBY) npueodum K HApyuieHUI0 8 HCU3HEOeAmeTbHOCHU Yel08eKa

a. CepJICYHO COCYJIMCTOU CUCTEMBI;

b. HEPBHOM CUCTEMBI;

C. HM3MEHEHHUIO TEMIIEpPATypbl OPraHOB C HEIOCTATOYHON pa3BUTOW CEThIO
KPOBOCHAOKEHUS;

d. u3MeHeHHI0 cocTaBa KpOBH.

5. B ouanaszone paouoeonn ceepxevicokux wacmom (CBY) na pavouux mecmax
U 6 Mecmax 603MOMNCHO20 HAXOMNCOCHUsL NEPCOHANA, CEA3AHHO20 C
6030elicmeuem  eKmpomazHumuolx  uzayuenuu (IMHU), oOonycmumasn

HJIOMHOCHIbL ROMOKA IHEP2UU 3A6UCUN OML .



a. BpeMEHHU MNpeObIBaHHUA B 30HE OOJYYEHHS] U JOMYCTHMOW HHEPreTHYECKOi

Harpy3KH Ha 4eJIOBEKa;
b. HHAMBUAYATBHBIX OCOOEHHOCTEN YETIOBEKA;
C. KOHKPETHOT'O 3HAYEHHUS YaCTOTBHI;

d. pexxuma o01yueHus.

6. Bo ecex cryuanx Haubobuiee 3HaueHue 00nycmum0ﬁ naomHocmu nomoka

JHepcuu He 00.J1)ICHO npesovituiambs 3HaAYEeHUA

a. 0,1 Br/m2;
b. 1 Bt/m2;

c. 10 Br/m2;
d. 20 Bt/m2.

7. ITnomnocmov nomoxa Inepzuu u3mMepaemcs 6.
a. ammepax Ha MeTp (A/M);

b. BaTT Ha MeTp KBaapaTHbIil (BT/M2);

C. BaTT Ha METp KBaJipaTHbII B yac (Bt u/M2);

d. BoiwT Ha meTp (B/Mm).

8. Hanpsascennocmop MazZHUMHO20 NOA UMEPAEHICA 6:
a. amnepax Ha meTp (A/M);

b. BaTT Ha MeTp KBaapaTHbIil (BT/M2);

C. BaTT Ha METp KBajApaTHbIi B yac (BT -u/m2);

d. BosbT Ha MeTp (B/m).

9. OcHnoenoii npodurakmuueckou Mmepou 3auiumsl Om
InekmpomazHumuvix nonei (IMII) aenasemcs.

a. INCTaHIMOHHOE yIpaBjieHUue HCTOYHUKOM OMII;

b. He nomymieHue Bo3aehcTBuss DMII Ha dyenoBeka;

C. HopMHUpoBaHue ypoBHeil OMII;

6030elicmeus



d. skpanupoBanue ucrounnka IMII;

€. DKpaHupoBaHUe pabouero mMecra.

10. uepzemuueckan Hazpy3ka Ha 4en08eKa U3MepPAemca 6.
a. ammepax Ha MeTp (A/M);

b. BaTT Ha MeTp KBaapaTHbI (B1/M2);

C. BaTT Ha METp KBaApaTHHIN B yac (Bt u/m2);

d. BosbT Ha MeTp (B/M).

CuryannoHHbIE 3a1a4H 110 KypPCy

1. B yem mpeumyiiecTBa U OCOOEHHOCTH MPHUMEHEHHUS JA3€pPHOTO W3IIyYeHHUs B
OMOMEIUIIMHCKON PAKTUKE?

2. B yem nonb3a 1 Bpe MoIy4eHus 3arapa?

3. OnenuTe, BO CKOJIBKO pa3 U3MEHUTCS TOITYCTUMOE BPEMSI CYTOYHOTO

3aropanus (T. €. BpeMs HaXOKICHHs TI0]1 IPSIMBIMU COJIHEUHBIMU JIydaMu) B TOpax
Ha BBICOTE 4 KM 110 CPAaBHEHHUIO C YPOBHEM MODsI, €CM KO3 puireHT ocnadbieHus
Y ®-uznyuenusa armocepoit (1o ropu30HTa M) YMEHbIIAETCS B TOpax B 4 pasa 1o
CpaBHEHUIO ¢ ypoBHEM Mops. CuuTtaTh 3aBUCUMOCTH KOd(hduireHTa ocnadieHus
OT BBICOTHI AKCITOHEHIIMATLHOW, a paclpeielieHne U3TyYCHHsI 110 TOPU30OHTAIN —
noauuHsAOMMMCS 3aKkoHy byrepa — Jlambepra — bepa. Koadduruent ocnabnenus
u3JIydeHus atMocdepoil Ha ypoBHE Mops OpuHATH paBHbiM 0,45 xm[]1. Jlns
OLIEHKH MOXKHO TOJIOXHUTh, YTO COJHEYHBIE JTyYW MaJaloT Ha MOBEPXHOCTH Teja
HOpPMaJIbHO.

4. JIns 4ero NpuMEHSIOT (IIyOpECLIEHTHBINA aHaTU3?

5. Uem MHOTO(OTOHHOE BO30OYXACHHE OTIMYAeTCsl OT onHOpoTOHHOTO? Kak oHO
MOKET OBITh HCTIOJE30BAHO?

6. KakoBbI OCHOBHBIC HAMpaBJICHHSI UCIIOJIB30BaHUS (HOTOTUHAMUYECKON Tepanuu
W JUArHOCTUKH?

7. B yem mpenMyIIecTBO METOAA TEIUIOBHIAEHHUS TO CPABHEHHIO C JIPYTHMH

METOJIaMH MEIUIIMHCKON TUarHOCTUKHU?



8. meroTcs Tpu Tena ogquHaKOBOM (GOPMBI U pa3Mepa, HO PA3IUYHOTO LBETa — OT
yepHoro a0 Oemoro. Kak pasmuyuTh WX B TIOJHOM TEMHOTE C TOMOIIBIO
TEIJIOBU30Pa, €CITU UMEETCSI BOBMOXXHOCTh UX HArpeBaTh?

9. [lpurnsaurech B TEMHOE BpeMsi CYTOK MPU MOPO3HOHM WM CHIPOM TOrone K
WHJUKATOpaM YCTAHOBKM CHUTHalu3alMu Ha aBToMoOWisx. [lpum kakom 1Bere
U3ITyYEeHUS] HHAUKATOP KAKETCS TOYEUHBIM O0BEKTOM?

10. B "yem paznuume u CX0XKeCTh MPOIeccoB GIyopecieHInu 1 GpocdopecieHnnn?
11. OObsACHUTE aHU30TPOMHOCTD MOTJIOMICHHS HYKJIIEMHOBBIX KUCIOT.

12. Ot 4yero 3aBUCHUT BpeMsl )KU3HU (DITyOPECIIEHITNNA OMOMOJIEKYIT?

13. Kakyro nH(pOpMaInio o pacTBope OMOMOJIEKYJ MOXHO TOJyYHUTh, PACCUNTAB
CTEIIEeHb MOJIIPU3ALMU U aHU30TPOIHUIO (DIIyopecLeHIuu?

14. KakoBa poJib ME€JTaHUHA B KOXE YeJIOBeKa?



