MuHHCTEPCTBO HAyKU U BhIcIIero oOpazoBanus Poccuiickoit denepannu
denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00pa30BATENBHOE YUPEKICHUE
BBICIIETO 00Opa30oBaHUs
«KyOaHckuit rocy1apCTBEHHBIA YHUBEPCUTET)

dakyapTeT PU3NKO-TEXHUICCKUIM

YTBEPXIAIO:

[TpopexTop no yuebHoM padoTe,
KauecTBY 00pa30BaHMsI — MIEPBBIM
IPOPEKTOP

T.A. Xarypos

« » 2019r.

PABOYAS ITPOT'PAMMA JTUCHUIIJIMHBI

b1.B./1B.04.01 MEJJULITUHCKUE ITPUBOPHI, AIIITAPATBI CUCTEMBbI U
KOMIIJIEKCBI

Hamnpasnenue nonrorosku 03.04.03 Pangnoduzuka

Hamnpasnennocts (nmpoduis): Pagunodusnyeckue MeToab! 1o 001acTsIM IPUMEHEHHS (9KO-
JIOTHS)

IIporpamma MOATOTOBKH aKaeMUYECKAs

dopma 00ydeHHs OUHAs

KBanudukanus (cTerneHp) BHITYCKHUKA MAarUCTP

Kpacnomap 2019



PaGouvas mporpamma AUCIUTUTHHBL « METUIIMHCKHE IPUOOPHI, alllapaThl CUCTEMBI U KOM-
TUIEKCHD» COCTaBJICHA B COOTBETCTBHH C (eiepalibHBIM TOCYAaPCTBEHHBIM 00pa30BaTelb-
HBIM cTaHgapToM Bbiciiero oopazoBanus (PI'OC BO) nmo HanpaBIeHUIO TOATOTOBKH
03.04.03 Paguodusuka

[IporpamMmmy cocTaBuiI: Jhxumaxk C.C., kaHa. OMoJI. HayK,
no1eHT Kadeapsl paauodu3uku 1 HaHOTeXHOJOTH DT Kyol'y

3aBenyromuii kadeapoi paruoGU3uKu U HAHOTEXHOJIOTUH (pa3padoTunKa),
1-p us.-mat. HayK, Ipodeccop I'.®. KombiToB,

« 27 » mapra 2018 .

Pabouas yueOHas mporpamma AUCIHUIUIMHBI 00CYXA€Ha Ha 3acejaHnu Kadeapsl paanodu-
3UKHA U HAHOTEXHOJIOTUM (BBIITYCKAIOIIIECH)

«_27 » wmapra 2018 r., mpoTtokon Ne 9
3aBenyromuii kadeapoi (BbITyCKarole),

I-p pus.-Mat. HayK, npodeccop I'.®. KonbiTOB,

YTBepkaeHa Ha 3acelaHuu y4eOHO-METONUYeCKOW KoMmuccuH dakyiapTeTa « 12 »
arnpens 2018 r., mpotokon Ne 19

[Ipeacenarens YMK ¢u3zuko-Texnuueckoro gpakynbTeTa,
3aB. kKadeapoit puznku u UHGOPMAIMOHHBIX CUCTEM,
I-p dhuz.-mat. Hayk, mpodeccop H.M. boraros

OKCHEPTHI:

-p men. Hayk, npodeccop kadeapbl
byHIaMEHTaNIbHON U KIIMHUYECKON A.A. bacoB
ounoxumuu GI'bOY BO «KyoI'MY»

Mun3snpasa Poccuu

H-p ¢uz-mat. Hayk, npodeccop kadenps
¢us3uku u uHpopmannoHHeix OI'BOY BO «KyoI'V» B.A. Hcaes




1 Hesn u 3a7a4u M3y4YeHUS IMCUHUIIHHBI

1.1 Heab aucuunjJanHbI

Ilenb OCBOEGHUS AUCUUILIMHBI — O3HAKOMIJIEHHE MAaruCTPaHTOB € BOIIPOCAMH TEXHUYECKOro obec-
NeYeHus JIedeOHO-AMarHOCTHYECKOTO IMPOLEcca M HCIOJIB30BaHUS TEXHUYECKHX CPEICTB B CHCTEME
3IpaBOOXPaHEHHUS.

JuctumumHa «MenuiHCKIe MpuOOopHl, ammapaTbl CUCTEMbl U KOMIUIEKCHI» BXOJIUT B OJIOK ecTe-
CTBEHHO-HAy4YHbIX JUCLUIUIMH, IPEAHA3HAYEHHBIX I U3Yy4E€HUsI OCHOB paOOThl MEIUIIUMHCKON TEXHUKH.
Ocoboe BHUMAaHKE MIPH 3TOM YACISETCS NU3YUYEHHUIO MPUHIIUIIOB pabOThl COBPEMEHHOTO AUArHOCTHYECKO-
IO U TE€pareBTUYECKOro 000pya0BaHUA. AKTYallbHOCTh JUCLUIUIMHBI «MenuuuHcKe npudopsl, anmnapa-
TBI CHCTEMBI M KOMIUIEKCHI» OOYCJIOBJIEHA NMPAKTHUYECKUM MPHUMEHEHUEM 3HAHHWHA, YMEHHI U HABBIKOB,
IIOJIyYEHHBIX B IIPOLIECCE €€ U3YYECHUS.

1.2 3agauyu AUCHUILIMHBI

OCHOBHBIE 3a7]a4¥ OCBOEHUS AUCLUIIINHBIL:

- M3yYeHHE UCIIOJIb30BAHUS TEXHUYECKUX CPEJCTB B YCIOBHUSIX MEIUKO-OMOIOTHYECKUX Op-
raHu3aIm;

- M3ydeHHE TEXHUYECKOTO 00ecIeueHus JIeueOHO-TMarHOCTHYECKOTO MPOoIIecca;

- U3yueHHe KiacCu(hUKaLUU METUIIMHCKUX JIEKTPOHHBIX IPHUOOPOB, allapaToB, U CUCTEM;

B pesynbrare uzydeHus HacToOsIEN AMCLMILIMHBI MaruCTPAHTHI MOJIydaT 3HAHUS, UMEIOLINE ca-
MOCTOSITEIbHOE 3HAU€HHE [UIl MPAKTUYECKOro NPHUMEHEHHs B 00JacTH NPaKTUYECKOH Hay4yHO-
HCCIIEI0BATENbCKOM pabOThl MarucTpanToB 1o npopuito «Pagnopuzukay.

1.3 MecTo AuCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

Jucuumumna «MeaunuHcKrue mprOOopsl, anmapaThl CUCTEMBI U KOMIUIEKCH» BXOAMT B 050k b1
Jucuunnuasl (Moxynu), Bapuatuenyto yacts b1.B, moayns b1.B./IB Juciumiunel no BeIOopy, yaeOHO-
ro IUIaHa.

JlucuymuinHa JOrM4ecKd M COIEP’KaTelbHO-METOJUYECKH CBA3aHa C AUCLUIIMHAMHM «MeToxbl
JIMAarHOCTHKH OMOJIOTHYecKor cpeap» U «CoBpeMeHHbIE MPOOIeMbl PaTHO(U3NIECKIX HCCISTOBAHUN.
Jlis 0cBOEHMsI TaHHOW JUCLMILIMHBI HEOOXOAMMO 3HATh NMPHUHIMIIBI PACIPOCTPAHEHHS 3JIEKTPOMArHUT-
HOT'O U3Ty4YEeHHs B IPOCTPAHCTBE; BIAJETh METOJJaMU MaTEMaTHUECKOI0 aHaln3a, AM(pPepeHInanbHbIX U
MHTETPaJIbHBIX YpPaBHEHUI; TeOpUn (PyHKIMI KOMIJIEKCHOTO NEPEMEHHOr0, TEOPUU BEpOATHOCTEH U Ma-
TEMaTU4YECKOW CTaTUCTUKHU; 3HATh OCHOBHBIE (PM3MUECKHE 3aKOHBI; YMETh NMPUMEHATh MaTeMaTUYeCKUe
METOABI M (PU3UYECKHE 3aKOHBI JJIS PEIIEHUs MPAKTHUECKUX 3a/1ay.

B pe3ynbrare uzydeHus HacTOsIIEH AMCUMILIMHBI MarCTPaHThl JODKHBI MOJYyYUTh 3HAHUS, UMe-
IOLIME HE TOJIBKO CaMOCTOSITEIbHOE 3HAUCHHE, HO U o0ecrieunBaroiiye 0a30Byr0 MOATOTOBKY AJISl YCBOE-
HUS TUCHUTIINH 0a30BOM M BapHaTHBHOM vacTei 010ka 1 «lucuuruiiasl (MOIyIH )» yueOHOTO TIaHa.

1.4 IlepedeHpb IVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS N0 TUCHHUILINHE (MOY/I10), COOTHECECH-
HBIX € IVIAHNPYEMbIMH Pe3yJ1bTATAMH OCBOCHHSI 00pPa30BaTe/JbLHOMH MPOrpaMMbl

N3yuenue naHHOM yueOHOM AMCHUILIMHBI HAMIPABIECHO Ha (POpMUPOBAHHE Y 0OYHAIOLIUXCS KOM-
nerenimii (OIIK):

No HNunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
I r_I KOMIIE- KOMIIETEHIINHU 00y4aronuecs J0KHbI
| TeHIMM (wm e€ yacTh) 3HATh YMeTh BJIA/ICTH
1. [1K-2 CrocoOHOCThIO  CcaMO- | METOIUKY pabo- | MPUMEHSTh TMOJY- | HABBIKAMH  pe-

CTOATEIbHO  CTaBUTh | ThI C COBPEMEH- | YEHHBI ONBIT, B | IIEHUS  CIOXK-
Hay4Hble 3a/laud B 00- | HBIM 000py/OBa- | TOM YHCIE U 3apy- | HBIX  (uU3nde-

JactTu (QU3MKM U pa- | HUEM OeXHBbI, B paboTe | CKUX U paauo-
TuoQU3UKA M peliath B o0yactu paauo- | GU3NIECKUX
AX C UCHOJB30BAaHUEM (1071633097 3a1a4

COBPEMEHHOr0 000py-
JIOBaHUS W HOBEWIIIETO
OTEYECTBEHHOIO0 M 3a-
pyOEKHOTO OTBITA
2. CTpyKTYpa M coepKaHue M CHHIIJIMHbI
2.1 Pacnipenesienne TPyA0EéMKOCTH IMCIUILIMHBI 110 BUAaM padoT
OO6mast TpyI0EMKOCTh TUCIUIUTHHEI cocTaBisieT 3 3ad.en. (108 waco), nx pacmpeneneHue mno Bu-
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naM paboT mpecTaBiIeHo B Tabumile (01 cmyodenmog ODO).

Bun yue6HO# paboThI Bcero CemecTpbl
JacoB (dacel)
A
KonTakTHasi pabora, B TOM 4yHcJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 24,2 24,2
3aHATHS IEKIMOHHOTO THIA 8 8 -
JlaGopaTopHble 3aHATHS 16 16 -
3aHATHS CEMUHAPCKOTO TUIIA (CEMHHAPDI, TPAKTHUECKUEC -
3aHATHUA) ) ]
HNuas koHTaKTHasi padora:
KonTpons camoctositenpHOl paboTsl (KCP) - -
[Tpomexxyrounas arrecramus (MKP) 0,2 0,2
CamocrosiTejibHasi pa6oTa, B TOM YHcJIe: 83,8 83,8
ITpopaboTka yueOHOro (TEOPETUIECKOro) MaTepuaa 40 40 -
BeinonHeHue WHAMBH Ty aIbHBIX 33JaHUH (IOATOTOBKA CO- 20 20 i
OOIIeHUH, TPEe3CHTAIHI)
Pedepar 10 10 -
IToaroroBka K TeKyIiemy KOHTPOJIIO 13,8 13,8
KoHTpoJb:
[ToxroroBka k 3avery 0,2 0,2 -
O01mas Tpy10eMKOCTh yac. 108 108 -
B TOM 4YHCJie KOHTAKTHAs 24.2 24.2
padora
3a4. efl. 3 3

2.2 CTpyKTypa AMCHHMIIMHBI:

Pacnipenenenuie Bu10B yueOHOM pabOThI U UX TPYIOEMKOCTHU O pa3/iesiaM JUCIMUIUINHBI.
Pasyienpl TUCIUIIMHBI, U3yYaeMble B A ceMecTpe (ouHas gpopma):

KomnunuectBo yacoB

HaumenoBanue pasnenos
Bcero

AynuropHas
pabora

Bueaynuropnas
pabora

JIP

CPC

INE

2 3

6

7

Beenenne. Mcmonp3oBanne TeXHUYE-
CKUX CPEJICTB B YCIOBHSX MEIUKO-
Ouosornueckux opranuzaruii. Tex- 17 1
HHYECKOe o0ecrieueHue JaeueOHo-
JTMAarHOCTHYECKOTO TIpoIiecca.

13,8

Knaccugukarus MeIUIIMHCKUX 3JI1eK-
TPOHHBIX TPUOOPOB, aINMapaToB, U 13 1
CHCTEM.

10

Opl"aHI/I?;aI_[I/IfI JUArHOCTUYCECKUX HC-
CIIe/IOBaHUi, N3y4CHUE MTPUHIIUIIOB
MOCTPOCHUS NTUArHOCTUYCCKUX IIPHU-
60poB u cucteM. [Ipubops! u cucre-
MBI IJId PETUCTpali 1 aHaJIn3a McE-
JTMKO-OMOJIOTUYECKUX TTOKa3aTeIel 1
(U3HOIOTHYECKHX MPOIIECCOB C TTO0-
MOIIIBIO DJICKTPUYECKOTO TOJISL.

13 1

10




HanmenoBanue pa3nenon

KonnuecTtBo yacos

AynuropHas

Bcero pabora

Bueaynuropnas
pabora

JI 113

JIP

CPC

[TpuGOpPBI ¥ CUCTEMBI [T PErHCTpa-
[IUU ¥ aHAJN3a MEJIUKO-
OMOJIOTMYECKHUX MMOKa3aTene u Gpu-
3MOJIOTHYECKHUX TIPOIECCOB C TIOMO-
b0 MAarHUTHBIX, TETUIOBBIX, aKy-
CTHUYECKHX TOJIEH 1 MEXaHUYIEeCKHIX
Kosie0aHui.

13 1 -

13,8

[TpuOOpEI ¥ CUCTEMBI JTSI OIICHKH
bu3IecKuX U PU3NKO-XUMUYECKHUX
CBOMCTB OHMOJIOTUYECKUX OOBEKTOB.
Juarnoctuueckue KOMIUIEKCHI U CH-
crembl. [IpuGops! Onomorndeckoi
UHTpOcKonuH. KOMIbIOTEpHBIX TO-
Morpadsl ¥ aHTHOTPAPUICCKUE CH-
CTEMBI.

13 1

10

CucreMmsl UTst ICUXO(PU3UIECKUX U
NCUXO(PU3HOIOINYECKUX UCCIIEI0BA-
Hui. CUCTEMBI AJIs ICUXO0JIOTHYe-
CKHX MCCIIEJOBAHUH.

13 1 -

10

Knaccudukanus METo10B U CPEe/ICTB
1u1st Tepanun. JledeOHoe BO3IelicTBHE
dbu3HYecKuX mojei. Anmaparsl U Me-
TOJIUKH BO3/IEUCTBUN OCTOSITHHBIM
AIEKTPUIECKUM TOKOM. ATIapartsl U
CHUCTEMBI JIJIs1 BO3/IEUCTBUH HJIEKTPH-
YECKUM TOKOM Pa3InYHOM YaCTOTHI.
buoctuMynsaTOpHI M anmnapatsl A
BO3JICUCTBUS HA OMOJIOTUYECKH aAK-
THUBHBIE TOUKHU.

13 1 -

10

Anmnapatbl ¥ CUCTEMBI JUIsl BO3/EH-
cteuit BY, YBY u CBU-uznyuenuem.
Anmnapatbl ¥ CUCTEMBI JUIsl BO3/EH-
CTBHUM PEHTI€HOBCKHUM U PAJIHOU30-
TONHBIM M3J1yYEHUSIMH.

13 1 -

10

Hmozo no oucuyuniune:.

8

16

83,8

tusi, CPC — camocTosiTenbHast paboTa cTyJeHTa

[Tpumeuanue: JI — nexuuu, 13 — nmpakruyeckue 3ansATHs / ceMuHapsl, JIP — nabopaTopHblie 3aHs-

2.3 Coaep:xanue pa3aesioB JUCHUTLIHHBI:

2.3.1 3ausaTHA JEeKIIHOHHOI'0 THIIA

3anui. TexHuYecKoe
o0ecrieuenue jieueOHO-

ANAarHoCTUYCCKOTO Iponecca.

HaumenoBanue ®opMa TeKylIero
Ne Conepxanue pasaena
pasznena KOHTPOJIS
1 2 3 4
1. |Benenwue. Mcnonb3oBa- |[[IpyHIUIBI NCTIOIB30BAaHUS TEXHUYECKUX CPEJICTB B YcTHBIH
HUE TEXHUYECKUX CPEJICTB |YCIOBUSIX MEIUKO-OMOIOTMUECKUX OpraHu3aluil. orpoc,
B YCIIOBUSIX MEUKO- [IpuHIMIIBI TEXHUYECKOTO 0OecrieyeH s ieueOHO- pedepar,
OMOJOTrUYECKUX OpraHU- IIpE3CHTAlNA




AUArHOCTUYICCKOT O IIPO-
necca.

Knaccudpukanus mequ-  |Kimaccuduxanmst MEAMIMHCKUX AJIEKTPOHHBIX IPH- YcerHbii

LUHCKHUX 3JICKTPOHHBIX 60poB, anmapaTos, 1 cucteM. Kinaccupukanus Hu3- onpoc,

npuOOpOB, anmnapaToB, U |KOYACTOTHOM 3JIEKTPOTEPANEBTUUECKOH anmnapary- pedepar,

CHCTEM. pol. Kitaccudukarust BBICOKOYaCTOTHOM 3yekTpoTe- | [TPC3CHTAINA

paneBTUYECKOH aImapaTyphl.

Opranu3zanus quarHocty- ([IpuHOKIBI OpraHu3aluy TMarHOCTUYECKUX HCCIle- VYcerHbii

YECKHUX MCCIEeIOBAaHUN,  |IOBaHMM, HOCTPOEHUS AMArHOCTHUUYECKUX PUOOPOB ompoc,

U3y4eHHe IPUHLUIIOB 0- M cucTeM. dusnueckue NpuHUUIBI PadOThI IPUOO- pedepar,

CTPOEHHUS AUAarHOCTHYE- |pPOB M CHCTEM JIJISl PETUCTPAIlMH U aHaIn3a MeauKo- |  [TPC3CHTALNA

CKUX IIPUOOPOB U cHCTEM. |OMOJIOTUYECKUX MTOKa3aTeae n GU3n0JI0rHuecKux

[TpuGOpBI ¥ CUCTEMBI [UI |IPOLIECCOB C IOMOULIBIO JEKTPUUECKOTO MOJIS.

peructpauuy ¥ aHanuza  |[IpuHnune! paboTsl IpUOOPOB U1 perucTpanuu

MEIMKO-OMOJIOTHUECKUX |OMOMOTEHLNAIOB. DKBUBAJIIEHTHBIE CXEMbI KOXKHO-

nokasaresei u GU3N0I0- |IJIEKTPOJHOTO KOHTAKTa. METOBI perucTpanuu

TMYECKUX IPOLECCOB C OMOAJIEKTPUYECKUX [TOTEHILIUAJIOB.

MIOMOUIBIO AJIEKTPUUECKO-

ro moJs.

[TpuGops! u cuctemsl i |[IpuOOpPHI U CUCTEMBI IJIsl PErHCTPALMU U aHAIIN3a YcrHbil

PETUCTpAllMK U aHAJIM3a  |MEAMKO-OMOJOTHYECKUX TTOKa3aTesel u pusuoiio- onpoc,

MEJUKO-OMOJIOTUUECKUX |[THYECKUX MPOIECCOB C TOMOIIBIO MAarHUTHBIX, TETI- pedepar,

HoKasaTesnei U pu3noo- |JIOBBIX, aKYCTHUECKHX TOJICH U MEXaHUYECKHX KO- HPC3CHTANA

TMYECKHUX IPOLECCOB C nebanwmii. Kimaccugukanusi KapAMOMOHUTOPOB.

IIOMOUIbIO MarHUTHBIX,

TEIUIOBBIX, aKyCTHUYECKUX

N0JIEN M MEXaHUYECKHUX

KoJIeOaHu .

[TpuGops! u cuctems! i |[IpuGopbl U cUCTEMBI AJIs OLEHKH (PU3HMUECKUX U VYcTHbIl

OILICHKH (1)H3quCKHX " (I)I/I3I/IKO-XI/IMI/I‘IGCKI/IX CBOICTB OMOJIOTHYECKUX 00b- onpoc,

(U3UKO-XMMHUYECKUX €KTOB. /INarHOCTUYECKUE KOMIUIEKCHI U CUCTEMBI. pedepar,

cBoiictB Ononornveckux |[Ipudopsr Gronorunyeckoit nHTpockonuu. Kommpro- | TTPE3CHTAINA

00BeKTOB. Jlnarnoctuye- |TepHbIe TOMOrpadbl U aHTHOrpapUUIecKue CUCTEMBI.

CKH€ KOMIUIEKCHI U CH- duznyeckue U TEXHUUYECKHE OCHOBBI TOMOTpa(uH.

crembl. [Ipubopsl 6uomno- |Pu3nvecKrue TPUHIUIBI padOTHI TPUOOPOB IS pe-

TMYECKON MHTpOoCcKonuU. (ructpanuu AMP Tomorpadumu.

KoMnbroTepHBIX TOMO-

rpadsl ¥ aHruorpaduue-

CKHE€ CUCTEMBI.

Cucremsl 11 icuxodu- |CructeMsl Uit ICUX0(PU3NUECKUX U TICUXO(PHU3UOIIO- YcrHbii

3UYECKUX U NMCUXO(PU3NO- [THIECKUX HcCiIeoBaHnd. CHCTEMBI JUTs TICUXOJI0- omnpoc,

JIOTUYECKHUX UCCIIEIOBA- |TMYECKHX MCCIIeIoBaHu. Peructpanus ceepxme- pedepar,

Hui. CUCTEMBI JUIS [ICH-  |JIEHHBIX (PU3HOJIOTHYECKUX TIPOIIECCOB ¢ TOMOMIpto | TPE3CHTAINA

XOJIOTMYECKHX uccaeno- |Omeramerpuu. Tunonorus u gpusnonornyeckas

BaHUM. 3HAYUMOCTD BBI3BAHHBIX U3MEHEHUN CBEPXMENJICH-

HBIX IIPOLIECCOB.

Knaccugukanus meronos |Kinaccudukaiys METOI0B U CPEICTB /IS TEPAIUH. VYcTHbIN

U cpencTB i1 Tepanuu.  |JleueOHOe Bo3neiicTBUe GU3NUECKUX MoJIeH. Anmna- ompoc,

JleueOHOE BO3JCHCTBIE  [paThl M METOJAMKH BO3JICHCTBUN MTOCTOSTHHBIM JJICK- pedepar,
IIpe3EHTaLNS
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buznyecKkux mnonei. An-
naparbl U METOJIUKH BO3-
JIEUCTBUI MMOCTOSIHHBIM
NEKTPUYECKUM TOKOM.
Arnmnaparbl U CUCTEMBI JUIs
BO3JICUCTBUH JIEKTPHUYE-
CKHMM TOKOM pa3jInyHOU
4acToTsl. buoctumyssaro-
PBI U anmaparsl 1Js BO3-
neicTBUS Ha Ouoyiornye-
CKM AKTUBHBIE TOUKH.

TPUYECKUM TOKOM. ATNapaThl U CUCTEMBI JJI BO3-
JNEUCTBUN JIEKTPUYECKUM TOKOM PAa3IM4YHOU Ya-
CTOTBI. BUOCTUMYIIATOPEI U aIapaTsl s BO3EH-
CTBUS Ha OMOJIOTMYCCKH aKTHBHBIC TOUKH. Kitaccu-
(uKamMs METOIOB ¥ CPEACTB ISl Tepauu. Ara-
paThl ¥ CUCTEMBI HCIIOJI3YEMBIE JJIS1 BO3JACHCTBHUI
3JIEKTPUYECKUM TOKOM Pa3JIMYHOU 4acTOThl. Pu3u-
YECKHUE U OMOJIOTMYECKUE TPUHITUIIBI TalbBaHU3a-
. MeToIpl JIeUeHUs pa3InYHbIX 3a00J1eBaHUM
CHUHYCOUJIAJIbHBIMU TOKaMU. MeXaHU3MBblI JieueOHO-
ro JercTBus deKTpodope3a. Anmaparsl, HCIOJIb-
3yeMble JJI BO3ICHCTBUS Ha OMOJIOTHYECKH aKTHB-

HBIE TOUYKH.
8. |Ammapatrhl ¥ CHCTEMBI JUIs |ATIaparhl U CUCTEMBI i Bo3aeicTeuit BY, YBY YcTHBIN
Bozzericteuil BY, YBU u (u CBY-u3nyyenuem. Annaparsl U CUCTEMBI 17151 o11poc,
CBY-u3nyyenuem. Anna- |[BO3A€MCTBUN PEHTTE€HOBCKUM U PAIMOU30TOIHBIM pedepar,
paThl ¥ CUCTEMBI JUIS BO3- |M3iydeHusaME. OnpeaesieHne MeToa MECTHOM map- | [TPC3CHTALMA
JIEMCTBUM PEHTICHOBCKUM |COHBAJIM3AIIMU. MeXaHu3M J1e4e0HOTO JACHCTBUA B
Y PaIMOM30TOIHBIM U3JTy- [METOE€ MECTHOM NapcoHBau3auu. OrpaHnueHus
YEHUSIMH. Y MMOKa3aHUsl K IPUMEHEHUIO METO/1a MECTHOM Jap-
COHBAJIM3AIMU. METOAMKA OCYIIECTBICHUS 00IIeH
napcoHBasinzanuu. OrpaHuyueHus U MOKa3aHus K
MIPUMEHEHUIO METO/1a 001l JapCOHBAIU3AIUH.
Merto ncnoib30BaHKs TOKOB HAATOHAJIIBHOM  4a-
CTBI, MEXaHU3M JIEYEOHOTO IEUCTBUS, OTPAHUUYCHUS
Y MMOKa3aHUs K NPUMEHEHUIO0 MeTo1a. Bo3MOKHO-
CTH ¥ OCHOBHBIEC TEXHUYECKUE XaPAKTEPUCTUKH atl-
[1apaToOB CAHTUMETPOBOW BOJIHOBOU TEPAITHH.
CBoiicTBa peHTT€HOBCKUX Jyuel. OCHOBHBIE BUbI
B3aMMOJICVICTBUS PEHTT€HOBCKUX JIYYEH C Bellle-
CTBOM. bronoruyeckrue OCHOBBI Ty4€BOW TE€paNuu.
Pentrenorepanus. O6nydeHue ObICTPBIME dJIEK-
TpoHamu. KoHTakTHBIE MeTOABI 00MydeHus. O0my-
YeHue NpOTOHaMU. y-Tepanusi. HelTpoHo3axBaThl-
BaroIIas Teparus.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

He npenycMoTpeHsL.

2.3.3 JIaGopaTopHbIe 3aHATHA

e HaunmenoBanue Comepianne pasiena dopma TEKyIIEero
paszaena KOHTPOJIS
1 2 3 4
1. |M3yuenme ycrpoiictBam |Paz0bopka ammapara, m3ydeHHe pabodmx Mexa- 3amura JIP

TIPUHITAITA Pa0OTHI P~  [HU3MOB U MPUHIUIIA paOOTHI anmapara

0opa JyIst MarHuToTepa-

mm  MAI-30.

2. |Mzyuenue ycrpoiictBam |M3ydeHne NpuHIMIIOB paboTHI anmapara 3amwuTa JIP

TIPUHITMAIA PabOTHI ara-

para Jyis Tepariu JeK-

TpocHoM DC-10-5 3.




3 |U3yuenue ycrpoiictBau |V3yueHue NpUHLIMIIOB paboTHI ammapara, MEeTo- 3amwura JIP
MPUHIMIIA PaOOTHI KOM-  JI0B MTOBEPKH, COOPKHU U T.1I.
[PECCOPHOTO UHTAISITOPA
NEBULFLAEM super.

4 |W3ydenue ycTpoiictBa u |MI3ydeHrne OCHOBHBIX 4YacTell ammapara, IMpHH- 3amura JIP
NPHUHIIMIA PaOOTHI yilb- [[UMa pabOThl, METOAOB €r0 MOBEPKU U TOATO-
TPa3BYKOBOTO MHTAJSITO- |TOBKU K paboTe
pa OMRONE UO07.

5 |HU3yuenue ycrpoiictBa i [MI3yueHne OCHOBHBIX YacTei amrmapara, MpHUH- 3amura JIP
NPUHIMIA PAOOTHI YIIb- [{UIa pabdOThl, METOJIOB €r0 MOBEPKU U MOJIO-
Tpa3BYKOBOIO MHTAJISITO- |TOBKU K paboTe
pa Bynkan-1.

6 |M3yuenue ycrpoiictBa M |M3ydueHHe OCHOBHBIX 4YacTeHd armmapara, MPUH- 3amura JIP
MPUHIMIA PAOOTHI Mapo- [Una padoThl, METOJIOB €ro MOBEPKU U MOJIO-
BOT'0 MHTAJISITOpA C 3JIeK- [TOBKH K padoTe
Tporogorpesom UI1-2.

7 |W3yuenue ycrpoiictBa |Pa3zbopka ammaparta, M3ydeHHe pabOuuMX Mexa- 3amuTta JIP
Y TIPUHIIMIIA pa0OThl  [HU3MOB U MPUHIUIA pabOTHI anmapara
BaHHBI JUIsI IOABOIHOTO
maccaxa VOD-509.

8 |M3yuenue ycrpoiictBau |M3yueHune npuHIMIOB pabOThI annapaTa 3amura JIP
MPUHIIIIA PaOOTHI arma-
para Juis MEeCTHOM 1ap-
conBanmm3anuu Mckpa-1.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX padoT (IPOEKTOB)

CornacHo y4ueOHOMY IJIaHY KypcoBble paOOThl (IIPOEKTHI) MO JAaHHOW TUCIUIUIMHE HE Mpeny-
CMOTPEHBI.
2.4 Ilepeuenb yueOHO-MeTOANYECKOT0 o0ecrievyeHHUs AJIsl CAMOCTOSATENbHOI padoThl 00y4a-
HOIIUXCH M0 JUCHUIIMHE (MOAYJII0)

Hepequb y‘Ie6HO'MeTO,I[I/I‘{eCKOFO obecreueHust JAUCLHUITIIIMHBI 110 BBI-

Ne Bun CPC MOJIHEHUIO CaMOCTOSITENIbHOM pabOThI
1 2 3
1. Cynpynos B.B. Jlazepsl 1 ux npuMeHeHHE B METUIIMHE: yuyeOHOE MOCO-
[IpopaboTka Teope- |6ue/ B. B. Cynpynos, C. A. Onumnyk ; M-Bo oOpa3zoBanus u Hayku Poc.
THyeckoro marepuana |@enepanun, Kydanckuii roc. yH-1. - Kpacrogap : [KyOaHckuii rocynap-
cTBeHHBIN yHuUBepcutet], 2018. - 79 c.
2. ITonroroBka k 3amure |3axapoB HO.b. ®dusnueckue acnextsl Mmaraurotepanuu / FO. b. 3axapos,
nabopatopHbeix padot |M. FO. 3axapoB ; M-Bo oOpa3oBanus u Hayku Poc. denepanuu, M-Bo
3npaBooxpaneHus Poc. ®enepanuu, HOUY BO "KyOauckuii mea. uH-T",
OI'bOY BO "Kyb6anckwii roc. yu-1'". - Kpacnomap : [KMU], 2018. - 69 c.
3. Jo6po JI.®. Jlazepsl B Meauiuae: yueoHoe mocodue / JI. @. Jlobpo, H.
M. boratos, B. B. CynpyHnos ; M-Bo o6pa3zoBanus u Hayku Poc. denepa-
Pedepar . ] . .
un, KyOanckuii roc. yH-T. - Kpacnogap : [KyOaHckuii rocyiapcTBeHHBIH
yauBepcutet], 2011. - 80 c.
4. ITonroroBka nmpe3eH- |Y3uaenckuii, A.b. Kilerouno-monekynspHble MeXaHU3Mbl (POTOTMHAMUYE-

Talu® 10 Teme pede-

para

ckoii Tepanuu / A. b. V3nenckwii ; FOxusbIil dpenaepansubiil ya-T. - CII0. :
Hayxka, 2010. - 327 c.




Y4eOHO-MeTOAMYECKHE MaTepHallbl s CaMOCTOSATEIbHON paboThl 00yJarOMIMXCs U3 YMCIa UH-
BaJIMJIOB U JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSMH 370poBbs (OB3) npenocrasmsirorcs B popmax, agan-
TUPOBAHHBIX K OTPAaHUYEHHUSAM UX 370POBbs U BOCHPUATHS HH(GOPMALIUU:

Jst i1l ¢ HapyIeHUs MU 3PEHUS:

— B hopMe JIEKTPOHHOTO TOKYMEHTA.

JI1s AL ¢ HapyIIeHUsAMHU CIlyXa:

— B [IeYaTHOM (opme,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

Jlist i1 ¢ HapyIIeHUSIMH OIIOPHO-/IBUTATENILHOTO allapara:

— B [IeYaTHOM opme,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

JlaHHbIi IepedeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTa 00Yy4aroIInX-
csl.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npornecce npenogaBanusi AUCUUILIMHBI UCTIOJIB3YIOTCS CIIEYIOLIUE METO/IbI:

— JIEKIIHH;

— IIPOBEJICHHE MPAKTUYECKUX 3aHATUH;

— JIOMAIIIHHE 33]IaHus;

— OTpOoc;

— UH/IMBUTyaJbHbIC TPAKTUUECKHE 3a/1aHUS;

— KOHTPOJIbHBIE PabOThI;

— TECTUPOBAHHE;

— myOJuYHas 3anmTa JJ1abopaTopHbIX padoT;

— KOHCYJbTAIIUU TIpernoaBaTenei;

— caMoCTOsITeIbHAsL padoTa CTYACHTOB (M3yYEHUE TEOPETUUECKOTO MaTepuana, MoJaroToBKa K Jia-
OOpaTOPHBIM 3aHATHUSM, BBHIIIOJIHEHUE JIOMAIIHUX PabOT ¥ MHIAMBUAYAIbHBIX TUIOBBIX PacueToB, MOATO-
TOBKa K OMPOCY, TECTUPOBAHUIO U 3a4ETY).

Jlns mpoBeZieHHsT BCeX JEKIMOHHBIX U MPAKTUUYECKUX (CEMHHAPCKHX) 3aHSITHM HCTOIB3YIOTCS
MYJIbTUMEINIHBIE CPEICTBA BOCIPOU3BEICHUSI aKTUBHOTO COJIEPKHUMOTO, TMO3BOJISIONIETO CIYIIATEIIO
BOCIIPUHUMATH OCOOCHHOCTH U3y4aeMOro MaTepuaa, 3a4acTyl0 UTPArOIINe PEIIAOINIYI0 POJIb B TOHUMa-
HUU ¥ BOCTIPUSTHH, a TaKkKe POPMUPOBAHUU TTPO(YECCUOHATBLHBIX KOMITETeHIINH. HTepakTUBHBIEC ay1H-
TOpPHBIE 3aHATHS C MCIOJIB30BAHUEM MYIbTHUMEIUHHBIX CHCTEM IMO3BOJISIOT aKTUBHO U 3(()EeKTHBHO BO-
BJIEKATh YYaIIUXCsl B y4E€OHBIM MPOIECC U OCYIIECTBIISITh OOpaTHYIO CBsA3b. [loMHUMO 3TOr0, CTAHOBUTCS
BO3MOXXHBIM d(P(PEKTUBHOE 0OCYkIACHUE CIOKHBIX M TUCKYCCHOHHBIX BOIIPOCOB U MPOOIEM.

[To n3yuaeMoi TUCHUIIIMHE CTYACHTAM MPEJIOCTaBIAECTCS BO3MOXKHOCTh OTKPBITO IMOJIH30BATHCA
(B TOM umclie KOMUPOBAaTh Ha JUYHBIE HOCUTENU HH(OPMAIMH) MOJTOTOBICHHBIMH BEIYIIUM JaHHYIO
JTUCIUIIMHY TIpernojaBaTelIeM MaTepHallaMd B BHUJIE JIJIEKTPOHHOI0 KOMILJIEKCA CONMPOBOXKIEHHUS,
BKJIIOYAIOIIETO B ceOsI:

— DJIEKTPOHHBIE KOHCIIEKTHI JICKIIHIA;

— JIEKTPOHHBIE TIaHBI TPAKTHYECKUX (CEMUHAPCKUX ) 3aHIATUM;

— DJICKTPOHHBIE BAPUAHTHI YYEOHO-METOAMYECKOTUX MOCOOWU JUIsl BBITIOJHEHHUS JTaOOpPaTOPHBIX
3aJJaHuM;

— CIIUCKH KOHTPOJIBHBIX BOMPOCOB K KXKIOH TEME U3y4aeMoro Kypca;

— pa3HOOOpPa3HYIO JOMOIHUTENBHYIO JUTEPATYPY, OTHOCSIIYIOCS K H3y4aeMOW JHMCIUILIMHE B
AJIEKTPOHHOM BH/IE (B Pa3IMYHBIX TEKCTOBBIX (popmatax *.doc, *.rtf, *.htm, *.txt, *.pdf, *.djvu u rpadu-
yeckux gopmarax *.jpg, *.png, *.gif, *.tif).

ComnpoBOXIEHUE CAaMOCTOATEILHON pabOThl CTYACHTOB TaK)K€ OpPraHMW30BaHO B clenyronmx (op-
Max:

— YCBOCHHE, JIOMOJIHECHHE W BHUKAHHWE B pa3OMpaeMble pa3esbl JUCIUTIINHBI PY TTOMOIIH 3Ha-
HUW, TOJIy4aeMbIX MO CPEICTBAM H3YyUYEHUS] PEKOMEHIYEeMOU JUTEpaTypbl U OCYIIECTBISIEMOE ITyTEM
HanucaHus pedepaTuBHBIX padoT;

— KOHCYIIbTalluW, OPTraHU30BaHHBIC IJISl Pa3bsCHEHUs MPOOIEMHBIX MOMEHTOB MpPH CaMOCTOS-
TEJIbHOM M3YYE€HUHU TeX WM UHBIX aCIIEKTOB pa3JieloB ycBanBaeMon HH(GOpMaUU B AUCLUIIIIMHE.

OcHoOBHBIE 00pa30BaTEIIbHBIC TEXHOJIOTHH, UCTIONIL3YEMbIE B YI€OHOM TPOIIeCCe:
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— WHTEPAKTUBHAs JIEKIMs C MYJbTUMEIUIHON CUCTEMON C aKTUBHBIM BOBJICYEHUEM CTYJEHTOB B
yueOHBIH npolecc U 00paTHOH CBS3bIO;

— JIEKLUH € IPOOJIEMHBIM U3JI0KEHHUEM,;

— 00CY)KJIeHHE CIIOKHBIX M JJUCKYCCHOHHBIX BOIIPOCOB M MTPOOJIEM U pa3perieHue npoodiiem;

— KOMIIBIOTEPHBIE 3aHATHUS B P&KUMAX B3aUMOJCHUCTBUS «(IpENo/aBarellb — CTYJIEHT», «CTYIEHT —
MPETOIaBaATENbY, «CTYIEHT — CTYACHTY;

— TEXHOJIOTUM CMELIAHHOTO OOYUYEeHHUS: AUCTAaHIIMOHHbIE 3aJJaHus U YIIPAXXHEHHsI, COCTaBJICHUE TJI0C-
capueB TEPMHUHOB M OIpeIeNICHUH, rpymnmoBbie MeToibl Wiki, HHTEpHET-TECTHPOBaHNE U AHKETHPOBAHHUE.

HHrepakTBHBIE 00pa30BaTE/IbHbIE TEXHOJIOTUH, UCIIONIb3yEMBbIE B ayJUTOPHBIX 3aHTHUSIX:

— TEXHOJIOTUS PAa3BUTUS KPUTUYECKOTO MBIIUICHUS;

— JIEKIUH C IPOOJIEMHBIM U3JI0KEHHUEM,;

— UCII0JIb30BaHKE CPEACTB MYJIbTUMEINA;

— U3y4YCHHE U 3aKpeIUIeHHEe HOBOTO Marepuana (MHTepaKTHBHAS JIEKIHs, paboTa ¢ HarsAHBIMUA
10cOOUsIMU, BUJICO- U ayJOMaTepralaMy, UCII0Ib30BaHUe BOIIPOCcOB, COKpaTHUECKUH 11aor);

— oOcyXaeHue CIOXKHBIX M JAUCKYCCHOHHBIX BOIIPOCOB M MpobieM («3aliMu MO3UIHMIO (IIKaia
MHEHHI)», TPOEKTUBHBIE TeXHUKH, «OIMH — BIBOEM — BCe BMecTe», «CMeHH Mo3uLuion, «Juckyccus B
CTUJIE TEJIEBU3MOHHOIO TOK-II0Y», A€0aThl, CHMIO3HYM);

— paspeuienue npobiseM («lepeBo pemieHuit», «Mo3roBoi ITypM», «AHAJIU3 Ka3yCOBY);

— TBOPYECKHE 3aJaHMs;

— paboTa B MaJIbIX Ipynnax;

— UCII0JIb30BaHUE CPEACTB MYJIbTUMEANA (KOMIIBIOTEPHBIE KIIACChl);

— TEXHOJOTHA KOMIBIOTEPHOTO MOJICIIMPOBAHUS YHCIEHHBIX pacueToB B HH)XECHEPHO-
matematuaeckoit cucteme MATHCAD (uau cucteme komnbroTepHoii Mmarematuku MATLAB).

4. OueHo4YHbIe CPeACTBA /ISl TEKYIIero KOHTPOJISA YCIIeBAeMOCTH 1 NIPOMEKYTOYHOM aTTecTaluu

Texkymuii KOHTPOJIb:

— KOHTPOJIBHBIE BOTIPOCHI IO pa3zenaM ydeOHOH! MporpaMmBl;

— 3amuTa JabopaTopHBIX padoT;

— pedepar;

— Mpe3eHTanus 1o TeMe pedepara;

— BHYTPUCEMECTPOBAs aTTECTaIusI.

ITpoMeKyTOUHBINA KOHTPOJIb:

—3ayer.

4.1 ®oH OLIEHOYHBIX CPEACTB AJIsl IPOBe/IeHUs TeKyllell aTTecTanuu

4.1.1 IlpuMepbl KOHTPOJIBLHBIX BOIPOCOB 10 pa3jeaM y4eO0HOoi MPOrpaMMBbl.

KoHTposibHbIE BONPOCH! IPeHA3HAYEHBDI:

— JI7151 YCTHOT'O OIIPOCa Ha JIEKIIMOHHBIX 3aHATHSIX;

— 1711 BHYTPUCEMECTPOBON aTTECTALIUN;

— B KQ4€CTBE JIOTNIOJIHUTEIBHBIX TEOPETUYECKUX BOIIPOCOB IIPH CAaY€ CTYAEHTAMH OTYETOB IO Ja-
OopaTopHBIM paboTaMm.

Tema 1. Mcnonb30BaHusl TEXHUYECKUX CPEJCTB B YCIOBHUSIX MEIUKO-OMOJIOIMUYECKHX OpraHu3a-
nuid. Texandaeckoe ooecnieueHne 1eueOHO-TMarHOCTHIECKOTO TIpolecca.

1.IIpyHIMOBI MCTIONB30BaHUS TEXHHUUYECKUX CPEACTB B YCIOBHSIX MEIUKO-OMOJIOTMYECKHX Opra-
HU3AIHi.

2.TexHuueckoe obecreueHune JeueOHO-TUarHoCTUYECKOT0 Mpolecca.

Tewma 2. Knaccudukanmsi METUIIMHCKUAX JIEKTPOHHBIX TPUOOPOB, almapaToB, U CUCTEM.

1. MaiiTe KnaccUpUKAIMIO MEAUIIMHCKUX IEKTPOHHBIX TPUOOPOB, almapaToB, U CHCTEM.

2. Jlalite kiaccuHKaUIO HHU3KOYACTOTHOM HSJEKTpOTepaneBTUYeCKoi ammapaTtypsl. 3.JlaiiTe
KJIacCU(UKALIMIO BBICOKOYACTOTHOM 3JIEKTPOTEpanieBTHUECKON amnmaparyphl.

Tewma 3. Opranuzanus IMarHOCTUYECKUX UCCIEN0BAHNM, N3yYEHUE MPUHIIMIIOB ITOCTPOEHUS Jua-
THOCTHYECKMX NpUOOpPOB M cucTeM. [IpubOpbl M CHUCTEMBI I PErHCTpPAllMd M aHAIW3a MEIUKO-
OMOJIOrMYECKHX MoKa3aTeNlel U PU3N0IIOTHYECKUX MPOILIECCOB C MOMOIIBIO AIEKTPUUYECKOTO MOJIS.

1.IlpuHiMnel OpraHu3aluy JUAarHOCTUYECKUX MHCCIEI0BAaHUM, IOCTPOEHHUS JAMAarHOCTUYECKUX
MPUOOPOB U CUCTEM.
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2. ®u3nuyecKkue MPUHIUIBI pabOTHl MPUOOPOB U CUCTEM MJI PETUCTPALlMK M aHAIN3a MEIUKO-
OMOJIOTMYECKHX TToKa3aTeNel U GU3NOIOTUYECKUX MPOIIECCOB C MOMOIIBIO AIEKTPUUECKOTO TOJIS.

3.0nuumTe NPUHIMIIB padOThI MPUOOPOB VIS PETUCTPALIMU OMOIIOTEHIIUATIOB.

4.B 4ueM COCTOUT OCOOEHHOCTH UCCIIEIOBAHUS OMOJIOTHUECKUX OOBEKTOB?

5.Kakue cyniecTByr0 METOIbI U3MEPEHUS UMIIEIaHCa ONOTKAHEH ?

6.IIpuBeuTe SKBUBAJICHTHBIE CXEMbI KOXKHO-3JIEKTPOAHOTO KOHTAKTA.

7.0nuuImMTe METOIbI PEruCTpaIui OMO3JIEKTPHUUECKUX TOTEHIIUAIIOB.

Tewma 4. [TpuGoOps! U CUCTEMBI JJIsi PETHCTPAIMHN U aHAIM3a MEIUKO-ONOIOTHYECKUX TTOKa3aTelei
1 (PU3UOJIOTUYECKUX MPOIECCOB C MOMOIIBI0O MAarHUTHBIX, TEIJIOBBIX, aKyCTUYECKUX IOJIEH U MEXaHUYe-
CKHX KOJIeOaHHi.

1. JaiiTe xiaccuuKammio KapIMOMOHUTOPOB.

2.Pacckaxkutre 0 (GU3MYECKUX MPHUHLIMIIAX PpabOThl MPUOOPOB MJS PEruCTpallK aKyCTHUYECKHX
MPOIIECCOB.

3.Pacckaxxute o mpuHIHIIAX paboThl MpUOOPOB Tl GoHOKApaUOTrpaduu.

Tema 5. IIpuGopsl U CUCTEMBI Il OLEHKU (PU3UUECKUX U (PU3NKO-XUMHUECKUX CBOMCTB OMOIIO-
THYeCKUX OO0BEKTOB. J/lmarHoctuueckre KOMIUIEKCHl U cucTeMbl. [Ipubopsl 6MoOnIOrHYeckoil HHTPOCKO-
i, KoMImbIoTepHBIX TOMOTpadbl U aHTHOTPAQUICCKUE CHCTEMBI.

1.CyiiecTByrolye B HaCTOALLEE BpEMs JUarHOCTUUECKUE KOMIUIEKCHI U CUCTEMbI?

2.Du3nYecKne OCHOBBI TOMOTpaduH.

3. OcHOBHBIE Y3IIbl PEHT'€HOBCKHX TOMOTpadoB.

4. Tomorpads! 1-4 mokoyIeHHs UX OTJIMYUS U HEJJOCTATKH.

5. ®usndeckue NPUHIMIBI PaboThI MpUOOPOB 1 peructpanuu AMP Tomorpadun.

6. OcHOBHBIE Y3761 TIPUOOPOB s peructparun IMP Tomorpadun.

Tema 6. Cucremsl A NCUXO(U3UYECKUX U TICUXO(PHU3NOIOTUYECKUX uccienoBanuii. 1.CucteMbl
JUTS TICUXOJIOTUYECKUX UCCIICTIOBAHUM.

2.Peructpanus cBepXMeJICHHBIX (PU3MOTOTHYECKHUX MPOIECCOB ¢ TOMOIIbI0 OMeraMeTpuu.

3. Tunonorus u PU3MOIOTUYECKAsT 3HAYUMOCTh BBI3BAaHHBIX HM3MEHEHUW CBEPXMEIICHHBIX MPO-
LIECCOB.

4.OcHOBHBIE y3J1bl AJIEKTORHIIEanorpados.

5. Tunel MOTHBAIIUH.

6.IlcuxonornyecKue TeCThI.

Tema 7. Knaccudukanus MeTo 0B U CpeACTB A Tepanuu. JleueOHoe Bo3aeiicTBHE (HU3HUECKUX
nmoJsie. Anmaparbl 1 METOJAUKH BO3JEHCTBUN MOCTOSTHHBIM AJIEKTPHUECKUM TOKOM. ATIIIapaThl U CUCTEMBbI
JUTISL BO3JIEUCTBUI ANEKTPUUYECKUM TOKOM PA3IMYHON 4acTOThl. BUOCTHUMYISTOpPHI U anmmapartsl JUisl BO3-
NENUCTBUS HA OMOJIOTHYECKU aKTUBHBIE TOUKH.

1.JaiiTe xiaccuuKaimio METOA0B U CPEJCTB TS TepaIuu.

2.Kakue anmapaTbl U CUCTEMbI UCIIOIB3YIOTCS JIJIST BO3JACUCTBUI AJIEKTPUUECKUM TOKOM pa3iiny-
HOM 4acTOTHI?

3.0nummre Guznyeckre U OMOJIOTHYECKUE TPUHITUITBI TAThBAHU3AIIH.

4.Kakue CyniecTBytOT METO/IbI JISYSHHSI PA3TUYHbBIX 3a00JIeBaHUN CUHYCOHUIaTbHBIMUA TOKAMU?

5.0numuTe MeXaHu3MBbI JIe4eOHOTO JeHCTBHS dIIeKTpodopesa.

6.Pacckaxxute 00 ammaparax, UCMOJIb3YEMBIX JIJIsl BO3ICHCTBUS HAa OMOJOTUYECKH aKTUBHBIE TOY-
KH.

7.Pacckaxxute 00 anmapaTtax, UCIIOJIb3yeMbIX I MPOBeIeHus aiekTpomuorpaduu. 8.Pacckaxkure
0 (pu3MYecKUX NpUHLHUIIAX PabOThl OMOCTUMYISATOPOB

Tema 8. Anmapatsl u cuctems! i Bo3zaeicteuil BU, YBY nu CBY-n3nyuennem. Annapatsl U CH-
CTEMBI JIJIsl BO3JICUCTBHI PEHTTEHOBCKUM M PaIUON30TOITHBIM U3JTYICHUSIMHU.

1.Kak ocymiecTBiisieTcst MECTHas! JapCOHBAIM3AIUS.

2.I1pu xakux 3a00I€BaHUSX BO3MOKHO Ha3HAYCHHE MECTHOM JTAPCOHBATM3AIIHH.

3.Kakue 3a601eBaHMs HE MTO3BOJISIFOT MPOBOIUTH MPOIIETYPhl MECTHOM JTapCOHBATH3AIUH.

4.0numuTe TEXHUYECKHUE XAPaKTEPUCTUKU anmnaparypbl, UCIOJIb3yeMOU ISl IPOBEACHUS MECT-
HOU JapCOHBAIU3ALINH.

5.0nuimTe METON MCHOJB30BAaHHMSA TOKOB HAATOHAJBHOM  YacThl, MEXaHU3M JICYECOHOro Jeii-
CTBUS, OTPAHUYEHUS U TTOKA3aHUS K IPUMEHEHHUIO METO/Ia.
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6.IlpuBenure Onok-cxemy YBY TepameBTHUECKOro armapara, ONUINUTE MEXaHU3M JIe4eOHOTO
JEeWCTBUS SJEKTPOMArHUTHOTO 1ot Y BY, moka3aHus ¥ MpOTUBOINOKA3aHUs JIeYeOHOTO IPUMEHEHUSI.

7.0nM1mTe BO3MOKHOCTH U OCHOBHBIE TEXHUYECKNE XapAKTEPUCTUKH aIllIapaTOB CAHTUMETPOBOU
BOJIHOBOM TepaIuu.

8.CBOICTBa PEHTIEHOBCKHUX JTyUYECH.

9.0cHOBHBIE BU/IbI B3aUMOJIEHCTBUS PEHTI€HOBCKUX JIyUell C BEIIECTBOM.

10.buonoruyeckue OCHOBBI JIy4eBON TEpaIuu.

11.Pentrenorepanusi.

12.06:1yueHre ObICTPBIMU JICKTPOHAMH.

13.KoHTaKkTHBIC METOABI OOTYICHHS.

14.00nyuyeHue npoToHamu. y-Tepanusi.

15.HeliTpoHO3aXBaTHIBAIOIIIAS TEPAITHS.

4.2 ®oH/1 OLIEHOYHBIX CPEICTB JIsl POBEAEeHUsI IPOMEKYTOYHO! aTTecTaluu

4.2.1 Tlpumepbl BONPOCOB JIsI MOATOTOBKH K 3a4eTy

Hcnonb30BaHus TEXHUYECKUX CPEJICTB B YCIOBUSAX MEIUKO-OMOIOIMUECKUX OPraHU3alNM.

TexHnuueckoe obecriedenue JeueOHO-IMArHOCTUYECKOTO Mpoliecca.

Knaccudukanys MEIUIIMHCKUX JIEKTPOHHBIX IPUOOPOB, allapaToB, U CUCTEM.

Opranuzanys AMarHOCTUYECKUX HUCCIIEOBAHMM, U3YUYE€HUE MPUHIUIIOB MOCTPOCHHS TUArHOCTH-
YeCKUX MPUOOPOB U CUCTEM.

[Tpubopsl U cucTEMBI ISl PETUCTPALIMU U aHAIH3a MEAMKO-OMOIIOTUYECKUX ToKazaTened u du-
3MOJIOTMUYECKUX MPOLECCOB € IOMOIIBIO 3JIEKTPHUUECKOT0 MOJIS.

[Tpubopsl U cucTeMBbI ISl PETUCTPALIMU U aHAIH3a MEAMKO-OMOIOTUYECKUX ToKazaTened u Qu-
3MOJIOTMYECKHUX IPOLECCOB C IMOMOIIBI0 MarHUTHBIX, TEIUIOBBIX, aKYCTUUECKHUX IOJIEH U MEXaHUYECKUX
KoJieOaHuH.

[TpuGops! M cucTeMbl I OICHKH (PU3NYECKHX M (PU3HKO-XMMUYECKHX CBOMCTB OHMOJOTHYECKUX
00BEKTOB.

JlnarHocTuyeckrne KOMIUIEKCHI M CUCTEMBI.

[TpuGops! 6HOIOrNYECKOI MHTPOCKOTINH.

KomnbrotepHbix ToMOrpadsl ¥ aHTHOTpapUUeCKHe CUCTEMBI.

CucteMmsl U1 ICUXO(U3NYECKUX U MCUXO(PU3NOIOTHUECKUX UccieaoBaHui. CucTeMbl A TCH-
XOJIOTHYECKUX UCCIIEA0BAHUM.

Knaccugukaius MeTo10B U CpeACTB JJIsl TEPaItH.

JleuebHOe Bo3/€icTBHE (PU3MUECKUX TTOJIEH.

Amnmaparsl ¥ METOJUKN BO3JIEHCTBUI NOCTOSTHHBIM JJIEKTPUYECKUM TOKOM. AMIAaparhl ¥ CUCTEMBI
JUIS1 BO3JACMCTBHUM DIIEKTPUUYECKUM TOKOM Pa3IMYHON YacTOTHI.

bruoctuMynsaTopsl M annapaTsl 1715 BO3ACHCTBUS Ha OMOJIOrMYECKH aKTUBHBIE TOUKH.

Amnmnapatsl u cuctemsl uig Bozaeictsuil BY, YBY u CBU-u3nyuyenuem.

Amnmapartsl U CUCTEMBI JUI BO3JIEHCTBUI PEHTITE€HOBCKUM U PAIUOU30TOIIHBIM U3ITyYCHUSIMHU.

VY 1bTpa3ByKOBbIE TEPANeBTUUECKHUE alllapaThl.

CpencrtBa na3epHOH Tepanuy.

Bo3moxHOCTH iprMeHeHusT GU3NYEeCKUX MoJIel i pa3pylIeHus OMOIOTHYECKIX TKaHEH.

JlazepHble, 2JIEKTPOHHBIE U YIbTPA3BYKOBBIE "CKaIbIENN".

DNEeKTPOHHBIE U TAPOBbIE HHTAIATOPHI.

Anmnapatypa A NoAep>KKU KpoBooOparienus. Hapko3Ho-bIxaTenpHas anmnapaTypa.

TexHuueckue cpeAcTBa Juisi XUPYPTUU U MUKPOXUPYPIHH.

TexHuueckue cpeacTBa, MCIONIb3yeMble A peaOWIUTallMM U BOCCTAHOBJICHMS, YTpaueHHBIE
GyHKIUI (MCKYCCTBEHHBIE OPTraHbl, UMIUIAHTUPYEMbIE OMOCTUMYIISITOPBI, OMOYIpaBIIsieMble POTE3bl KO-
HEYHOCTEH).

TexHuueckue cpeacTna it PU3KYIbTYPHO-03/10POBUTEIBHBIX KOMITJIEKCOB.

Opranuzanus 1a00paTOpHOM CyKObI, MPUHIUIBI TEXHUYECKOTO OCHAIEHUsI CPEJCTBAMU J1a0bo-
PaTOPHOTO aHAIM3a U TEXHOJIOTMYECKUX CXEM HKCIIEPUMEHTOB.

[TpunIUIBEl pabOTH TPUOOPOB M KOMIUIEKCOB, UCIOIB3YEMBIX /7S TaOOPaTOPHOTO aHAJIM3a.

CymiecTByrolnme B HACTOSIIEE BPEMsl aHAIM3aTOPbl OMOMPOO: (PU3HKO-MEXaHUYEeCKue, (HU3UKO-
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XUMUYECKUE U aTOMHO-(PU3UUYECKHE.

AnnapatHble METO/Ibl UMMYHOJIOTHUECKUX UCCIIEOBAaHUM.

AHanmMTHYEeCKas ammaparypa, UCIOjb3yeMas B JIa0OpaTOPHAX CAHUTAPHO-IIHUIACMHUOIOTHIYCCKUX
CTaHIIMH.

Bo3MoxHOCTH aBTOMAaTH3AIMH JIA0OPATOPHBIX MEIUITMHCKUX UCCIEAOBAHH.

K 3auety no teoperrueckoMy MaTepHany JEKIUOHHBIX 3aHATHH OMYCKAtOTCS CTYIEHTHI, BBIIOJI-
HUBIIKME U 3alUTHBIINE JabopaTOpHbIE pabOThI, MOATOTOBUBIINE pedepaT U MPE3eHTAIHI0. 3aueT Mpo-
BOJIUTCSL B YCTHOU (hopMe, NP 3TOM CTyIEHTaM 3aJaroTcsl 2 BONpOca U3 OOLIEro MepeyHsl BOIPOCOB K
3ayery.

Pexomennyercs cienyromune KpUTEPUN OLIEHKH 3HAHUM.

OrneHka «HeyI0BJIeTBOPHTEIbHO/HE 324TEHO» BBICTABIACTCS B TOM Ciyd4ae, €ClId CTYIEHT Jie-
MOHCTpUPYET:

HOBEPXHOCTHOE 3HAHHE TEOPETUYECKOT0 MaTepuania;

HE3HAaHUE OCHOBHBIX 3aKOHOB, NOHITUH U TEPMUHOB Y4€OHOM MUCIUIUIMHBI, HEBEPHOE ONEPUPO-
BaHUE UMU;

rpyOble CTUJIMCTUYECKHUE U PEUEBbIE OIIUOKH.

OreHka «yA0BJIeTBOPUTEIbHO/324TEHO0» CTABUTCS CTYI€HTaM, KOTOpPbIE ITPU OTBETE:

- B OCHOBHOM 3HAIOT Y4eOHO-IIPOTPAMMHBI MaTepuan B 00bEME, HEOOXOIMMOM ISl TIPEACTOS -
et yueOsl 1 paboThl 1o mpodeccuu;

- B LI€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYpY;

- B OTBETax Ha BOIPOCHI UMEIOT HapYIIEHUS B MOCIEI0BATEIBHOCTU M3JI0KEHUSI yUeOHOro MaTe-
puaiia, IEMOHCTPUPYIOT TOBEPXHOCTHBIE 3HAHUSI BOIIPOCA;

- UIMEIOT KpaTKUE OTBETHI TOJIBKO B paMKax JIEKIIMOHHOTO Kypca;

- IPUBOAAT HEUeTKHE POPMYTUPOBKU (PU3NIECKUX TTOHSATHIA U 3aKOHOB;

- IMEIOT CYLLECTBEHHBIE NOTPEIIHOCTH U IpyOble OIMOKHU B OTBETE Ha BOIPOCHI.

OrneHka «Xopouo/3a4TeH0» CTaBUTCS CTY€HTaM, KOTOPbIE IIPU OTBETE:!

- 00HapyXMBaIOT TBEPOE 3HAHHE MPOrPaMMHOI0 MaTepuana, KOTOPbIi H3JaraloT cucTeMaTH3u-
POBaHO, MOCJIEI0BATENILHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HauboJiee 3HaUuMYyIO JOMOJHUTEIbHYIO JIUTEpaTypy;

- IOTIYCKaIOT OT/I€JIbHbIE IOTPEIIHOCTH U HE3HAUUTEIbHBIE OIIMOKYU MPU OTBETE;

- B OTBETaX HE JOMYCKAeT CEPbE3HBIX OLIMOOK M JIETKO YCTPAHSAET OT/ENbHbIE HETOYHOCTHU C IO-
MOILIBIO JTOTIOJHUTEIBHBIX BOIPOCOB MIpenoaBaTels.

OreHka «O0TJIMYHO/324TEHO0Y» CTaBUTCS CTY/I€HTaM, KOTOPbIE IIPH OTBETE:

- 00HapyXKMBalOT BCECTOPOHHEE CUCTEMATHUECKOE U ITYOOKOEe 3HAaHHME MPOTrpaMMHOI0 MaTepuana
(3HaHME OCHOBHBIX MOHATHI, 3aKOHOB M TEPMUHOB YU4€OHOH TUCIMITIIMHBI, YMEHUE ONIEpUPOBATH UMH);

- M3JIararoT MaTepHall JOrMYHO, [TOCIIE0BATEIbHO, PA3BEPHYTO U YBEPEHHO;

- U3JIaraloT MaTepuai ¢ J0CTATOYHO YETKUMH (POPMYITUPOBKAMU, TOATBEPKAAEMBIMU I'padruKaMH,
uudpamMu UM IpuMepamy;

- BJIQJICIOT HAYYHBIM CTUJIEM PEYH;

- IEMOHCTPHUPYIOT 3HaHHE MaTepuasa JIeKIHi, 0a30BbIX YUeOHHUKOB U JOIMOJHUTENBHON JHUTEpa-
TYpBIL.

OneHouHbIE CpeACTBA JIJISI MHBAIMIOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSI BbI-
OUparoTCcs ¢ Y4eTOM UX WHAMBHUIYATbHBIX ICUXO()U3UUECKIX 0COOEHHOCTEH.

- IpY HEOOXOJUMOCTH MHBAJIHUIAaM U JIUIAM C OFPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBS MIPEI0-
CTaBJIsIeTCA JOMOJHUTEIBHOE BpEMs I OJITOTOBKM OTBETA HA 3a4eTe;

- IIpU MIPOBEJICHUU MPOLIEYPhl OLICHUBAHMS PE3YJILTATOB 00YUEHUsI MHBAJIUAOB U JIUI] C OTPaHU-
YEHHBIMU BO3MOXHOCTSIMH 3JI0POBbsI IIPElyCMaTPUBACTCS UCIOIb30BAHUE TEXHUUECKUX CPEJCTB, HEOO-
XOMMBIX MM B CBSI3U C MX HHMBHIYyaTbHBIMH OCOOCHHOCTSIMHU;

- TIpU HEOOXOAUMOCTH JUIs O0YYAIOIIUXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS 1 UHBA-
JU0B IPOLEypa OLEHUBAHUS PE3yIbTaTOB O0YUEHHUS MO JUCHMILIUHE MOXKET MPOBOJUTHCSA B HECKOJIb-
KO JTaIloB.
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[Tpouenypa olleHUBaHUS PE3yJIbTaTOB OOYUEHUSI MHBAJIUIOB U JIHI] C OTPaHUYEHHBIMU BO3MOXKHO-
CTSIMU 3/I0POBBSI IO TUCIHMILIMHE (MOIYJIIO) IPeAyCMaTpUBaET MpeocTaBlIeHne nHpopManuu B popmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSAM UX 37I0POBbsSI U BOCIPUATHS HH(POPMALIUU:

Jist a1 ¢ HapyIIEHUSIMH 3pCHHS:

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

JI1s AL ¢ HapyIIeHUsAMHU CIlyXa:

— B [IeYaTHOM (opme,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

Jlist i1 ¢ HapyIIeHUSIMH OIIOPHO-/IBUTATENILHOTO allapara:

— B [IeYaTHOM opme,

— B (popMe AIIEKTPOHHOTO IOKYMEHTA.

JlaHHbIi IepedyeHb MOKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTa O00yYaronnX-
csl.

5. IlepeyeHb OCHOBHOUM M JONOJIHUTEJbHOW y4eOHOU JUTEepaTypbl, HEOOXOAMMOW JJs1 OCBOEHUS
AUCHUILINHBI

5.1 OcHoBHasi uTEpaTypa:

1. CynpynoB B.B. Jlazepsl 1 ux npuMeHeHHe B MeAunuHe: yaeOHoe nmocooue / B. B. CynpyHos,
C. A. Onumyk ; M-Bo obpazoBanus u Hayku Poc. @enepanuu, Kybanckuii roc. yH-1. - Kpacnonap : [Ky-
OaHCKui TocynapcTBeHHBINH yHUBepcuTet]|, 2018. - 79 c.

2. 3axapos [0.b. ®usnueckue acnextsl MaruutToTepanuu / FO. b. 3axapos, M. 0. 3axapos ; M-Bo
obpaszoBanus u Hayku Poc. denepannu, M-Bo 3npaBooxpanenus: Poc. ®enepannu, HOUY BO "Ky6an-
ckuii mea. un-1", ®I'bOY BO "Kybanckuii roc. yH-1". - Kpacunonap : [KMU], 2018. - 69 c.

3. J1o6po J1.®. Jlazepsr B MequinHe: yueOHoe mocodue / JI. @. Jloopo, H. M. boratos, B. B. Cy-
npyHoB ; M-Bo oOpa3zoBanus u Hayku Poc. @enepaunu, Kybanckuit roc. yu-1. - Kpacnonap : [Ky6Gan-
CKUli rocynapcTBeHHbIl yHuBepcurer|, 2011. - 80 c.

4. V3nenckuit, A.b. Kinerouno-MonekynsipHble MeXaHu3Mbl poToauHamudeckoil tepanuu / A. b.
VY3nenckuit ; FOxubii henepanbusiit yu-T. - CII6. : Hayka, 2010. - 327 c.

5.2 lonosiHuTeIbHAS JTUTEpATYypa:

1. E.IIL Iloneuntenes, H.A. KopeneBckuii /Onekrpodusnonornyeckas u GoToMeTpuyecKkas Meam-

nuHckasg Texauka. M., 2002. C.469.

2. 3ortoB M.C. "CoBpemeHHbIE METO/Ibl (YHKIIMOHAIBHON IUAarHOCTUKU B

kapauoiorun" M.: Tpuana 2002. C.201.

3. HndopmanmoHHo-u3mMepuTenbHas Texuuka 1 texronoruu/ Ion pen. Ilpod. I'.T". Pannesa,
®I'VII Breicmias mikona, 2002. C453.
4. T. W. T'apamenko, M. P. boromunbckas. - Jleuenne JIOP-3a0oneBanuii ¢ uMCHoOIb30BaHUEM Jia-

3epHBIX cKanbnenei. 52 c. Trepsy, 2002.

5. K. B. Munkesuu, H. E. [Ipouenko. - Ilpumenenne quoaHoro jnasepa B ruHekonoruu. [Ipakruye-

CKoe pykoBoJicTBO. 44c., CII0, 2001.

6. IlaxapskoB I'.H., [Toneuntenes E.I1., Abonun I1.H. Menuuunckue nu3meputenbHbe Ipeodpaszo-

BaTeJM U AJIEKTPOJIbI: YueOHoe mocodoue. M. Bricmas mikoma, 2001.

7. Kopenosckuit H.A., I[loneunrtenes E.IT., ®unuct C.A. IIpoekTupoBanue >MEeKTPOHHON MeIUIIUH-

CKOI1 anmapaTypbl AJisl AMATHOCTUKH U JeueOHbIX Bo3nencTBuil. Kypck, 1999.

8. AmmapaTypa U MeTobl KiauHU4Yeckoro moHutopunra /JL.LU. Kanakyrckuit, 9.C. Manenuc. Cama-

pa, 1999.

9. Jlazepuble MenuHCKHE Mpubopsl. CpaBouHuK, T.1 1 2. - M.: JIAC, 2000.
10. Byiinua B.A. [lpuMeHeHHE TTOTYITPOBOIHUKOBBIX TEPAIIEBTUYECKUX JIA3€POB B JICUCHUH H TIPO-
¢bunakTUKe MOCIEeACTBUIA OpakeHUsI HOHM3MpYyrolel panuanuei. - M.: TOO «Dupma «TexHu-

Ka», 2000.

11. 3. B. boiiko, M. M. [umkux, 0. 1. bepesun. - Jluoansiii nazep B 0pTalIbMOIOTHUECKON Ome-

parmonHoii, 32 c. CII6, 2000.

12. M. JI. Tenbdonn, A. A. Usanos, H. E. IIpouenko, I'. H. Cokonos. - [IpumeHeHne nomymnpoBo-

HUKOBBIX JIa3€pPOB B JiepMaTosioruu u kocmerosioruu. [locooue. 48 c. CII6, 2001.

13. TTox pen. X.-I1. Bepnuena, I'. i. Mronnepa. - IIpuknannas nasepHas Meaununa 336 c., Yue6Hoe 1
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14.

15.

16.

17.
18.

19.
20.
21.
22.
23.
24,

25.

26.
27.

28.
29.
30.
31.
32.

33.
34.

HBbI:

cpaBouHoe ocodue. [lenTp na3. u men. Texaonoruu, bepaun. MaTepakcnept, Mocksa, 1997.
[Moneuutenes E.Il. MeTtoasl Mmeauko-Ononorndekux uccienoBanuii. CucteMHbie acmekTsl. JKu-
tomup. KTU. 1997.

YepuoB B.U., Ueboraper A.H. [IpoekTrpoBanne MeIUIIMHCKUX MPUOOPOB U aBTOMATH3UPOBAH-
HBIX CUCTEM JJig ractposHTeposioruu. PI'Y, 1998.

A. B. Camoxun, 0.B. I'oToBCKUI., DIEKTPOKYJIbTYpHasi JUAarHOCTUKAa M Tepamus 10 METONy
®os. -M.: «memucy, 1995.

IInernes C./l. Jlazepsl B kiinHH4YecKo MequiuHe. - M.: Meauuuna, 1996.

Tyuun B.B. Jla3epbl 1 BOJIOKOHHAsI ONTHKA B OMOMEIMITMHCKUX HcchenoBanusx. - Caparos: U3,
Cry, 1998.

Cko6enkun O.K. Jlazeps! B xupypruu. - M.: Meaununa, 1989.

[Tpuesxe A.B. u np. JIazepHas quarHoctuka B Ouosnoruu u meauimae. - M.: Hayka, 1989.
[Iporononos B.B., Ycrunos H. /1. Jlazepunoe rerepoaunupoBanue. - M.: Hayka, 1985.

Jluencon A.P. DnexkrpoMenunuHckas ammaparypa. M., 1981.

Kinsukun JI.M., Bunorpagosa M.H. ®u3uorepanus. M., 1988.

®enoceeB B.H. buonmnenancuas tomorpadus. O630p//Tc-10 Menununckue npudbopsl, 000py-
JIOBaHME U UHCTPYMEHTHI. M., 1989, Bbim. 5.

Kan A.M, KantopoBuu A.C PykoBoactBo mo mnpubopam ©u 000pYyAOBaHUIO i MEAHUKO-
Omostornueckux ucciaegonanuii. JI., 1976.

Yurupe b.1. Metoasr Menuko-Ononorndeckux ucciuenoBanuid. JI., JIDTU, 1982.

Teopust 1 IPOEKTHPOBAHNE AMATHOCTHYECKON AIIEKTPOHHO-MEIUIMHCKON anmaparypsl/Ilox pen.
B.M. Axytuna. JI., JIT'Y, 1980.

Metoauka nosepku anekTpokapauorpagon. M.: U3natensctBo crangaprol1999. C.11.
CnpaBoyHUK 110 J1a3epHOU TexHuke. M.: DHeproaromuszaar, 1991.

Kpsiosa I'.JI. OcHOBBI cTangapTH3amy, cepTudukanuu, merposoruu. M.: Pagmo u cBs3b, 1998.
Xapt X. BBenenue B usMeputTeabHyro TeXHUKy. M.: Mup. 1999. 389 c.

3oroB M.C. "CoBpemeHHbIE METOAB! (PYHKIIMOHAIBHON TUAarHOCTUKU B Kapauojoruu" M.: Tpua-
na 2002. C.201.

A.A. Yakos - CoBpeMeHHas puznoTepanus B KIMHUYECKON npakTuke. 364 c. M. 2002.
MeTtoauka nmoBepku 3ekTpokapanorpados. M.: 3naTenbcTBO CTaHIapTOB

19909.

1.3. Ilepuoamyeckue U3gaHMUs:
B 6ubmuorexke Kyol'Y nmerorcs cienyromue nepuoJudeckue U3AaHus 10 IpoQuIo AUCHUILIN-

buodusnka

N3Bectus By30B. CeBepo-KaBkasckuii pervion. TexHuueckue HayKu

W3BecTus BbICIINX yueOHBIX 3aBeieHui. Paguogusnka

W3BecTus BhICIIMX Y4eOHBIX 3aBeieHUui. PaanosnekTpoHnka

W3BecTus BoicuX yueOHbIX 3aBeieHuil. CeBepo-KaBkasckuii pernon. EctecTBeHHbIE HAYKH
U3Bectus poccuiickoit akagemun Hayk. Cepust pusudeckast

[TucbMa B )KypHaN SKCIIEPUMEHTAIBHOM U TEOPETUUECKO (pr3uku

Panmorexanka

PannorexHuka u 3J1€KTPOHUKA

VYenexu COBpEMEHHOM paguo3JIEKTPOHUKH

VYcenexu (pu3nYeckux HayK — eKeMeCIUHbIN KypHal. DJIeKTPOHHAs BepCus KypHalla: aHHOTAIUH,

ctatbu B popmare pdf

6. Ilepeuens pecypcoB HHGPOPMAINMOHHO-TEJIEKOMMYHUKANNOHHOI ceTu «HTepHeT», HEeoOX0aH-
MBIX /115l OCBOCHUS THCHMILIUHBI

1. Uadpopmanmonnas cucrema «EqmHOE OKHO JOCTyIa K 00pa30BaTEIbHBIM PECypcam»:
http://window.edu.ru/window

2. bubnmoreka 3eKTPOHHBIX YUeOHUKOB:

http://www.book-ua.org/

15



3. PyOpukoH — kpynmHeHIui SHIMKIIONeAnYecKuit pecypc MHTepHeTa:
http://www.rubricon.com/

4. AHHOTHPOBAHHBIN TeMaTHYEeCKUI Katamor IHTepHeT pecypcoB 1o (usuke:
http://www.college.ru/

5. @enepanbHBI 00pa30BaTEIIBHBINA MTOPTAI:
http://www.edu.ru/db/portal/sites/res_page.htm

6. Karanor Hay4HBIX pecypcoB:

http://www.scintific.narod.ru/literature.htm

7. bonbias HaydHas OMOIMOTEKA!

http://www.sci-lib.com/

8. EcrecTBeHHO-HAay4YHBIH 00pa30BaTENbHBIN MOPTA;
http://www.en.edu.ru/catalogue/

9. YueOHo-00pa3oBaTenbHas Gpu3nko-mareMaTuieckas oudnmoreka caiita EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

10. Texauueckas OMOIMOTEKA:

http:// techlibrary.ru/

7. MeToauyecKkue yKazaHus AJsl 00y4aroIUXCs 110 0CBOEHUIO THCIUIITIUHbI

Ha camoctostensayto pabory cryiaeHToB otBogutcs 40% BpeMeHH OT 0OIeld TPYTO0EMKOCTH
muctuiinHel.  COMpOBOXKIEHHWE CaMOCTOSITENIbHOM pabOoThl CTYACHTOB OpPraHM30BaHO B CIEAYIOLINX
dbopmax:

CamocTtosTenbHas paboTa mpu3BaHa 3aKPENHUTh TEOPETUUECKUE 3HAHUS U MPAKTUUYECKHE HABBIKH,
IMOJIYYCHHBIC CTYACHTAMHM Ha JICKOUAX, MPAKTUYCCKUX U na6opaT0pHI)1x 3aHATUAX. KpOMC TOro, 4acTb
BPEMEHH, OTIYIIEHHOTO Ha CaMOCTOSITENbHYIO PaboTy, OMKHA ObITh UCIOJIB30BaHA HA OCBOCHHE TEOpe-
THYCCKOT'0O MaTCpuajia o AMCHUIIJIMHE U Ha TOJATOTOBKY K Ha60paTOpHI)IM 3aHATUAM.

8. Ilepeuenb MH(POPMANMOHHBIX TEXHOJIOIHIi, HCIOJIb3YeMbIX MPHU OCYLIECTBIEHUH 00pa3oBaTe/Ib-
HOI'0 Mpolecca no AMCHUIINHE

8.1 IlepeyeHb HEOOXOAUMOTO MPOrPAMMHOI0 00ecneYeHust

1. Onepaunonnas cucrema MS Windows.

2. UnrerpupoBannoe opucHoe npuiioxenne MS Office.

3. IIporpamMHOe obecrieueHue Al OpraHu3aluu yIpasiaseMoro u 6e3omnacHoro aocryna B Wn-
TEpHET.

4. IIporpamMHOe obecrieueHue Ui 6e30macHoil paboThl Ha KOMIbTepe — (paiIoBbIi aHTHBHPYC,
MIOYTOBBIA AHTUBUPYC, BEO-aHTUBUPYC U CETEBOI 3KpaH.

8.2 Ilepeyenb He0OX0AMMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Buxkunenust — cBo00Has SHIUKIIONETUS.

http://ru.wikipedia.org/wiki/

2. dusnueckast SHIUKIONE U

http://www.femto.com.ua/articles/

3. Akanemuk — Cl0BapH 1 SHIIUKIIONEIUU Ha AKaJIeMUKe

http://dic.academic.ru/dic.nsf/enc_physics/150/Atomuas_dusuka/

4. Nndopmanumonnsie pecypesl oubnmoreku ®I'6OY BIIO

«KyOaHckuii rocy1apCTBEHHBI YHUBEPCUTET!

http://www.kubsu.ru/University/library/resources/

5. PyOpukoH — kpynHenmuii sHIukIoneauueckuit pecypc Murepuera:

http://www.rubricon.com/

1. Ckomnyc — 6a3a JaHHBIX BEIYIIUX 3apyOeKHBIX MyOIUKaIHii
WWW.SCopus.com

9. MartepuanbHO-TexHH4YecKasi 0a3a, HeoOXoauMas VIS OCYLIECTBJICHHUSI 00Pa30BATEJLHOIO NPO-
necca 1o AUCHHILINHE
‘ Ne ‘ Bun pabot ‘ MatepuanbHO-TEXHUYECKOE 00ecriedeHne JUCIUIITNHBI ‘
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1 OCHAIICHHOCTD

JleknnoHHBIE 3aHI-
TUA

Ayautopus 227C, ocHallleHHas: IEPEHOCHBIM IPOEKTOPOM U
MarHUTHO-MapKEepHOUN JOCKOIA.

CemuHapckue 3aHs-
THUS

(Y4eOHBIM TIIAHOM CEMUHAPCKUE 3aHATHS HE MPETYCMOTPEHBI.)

JlaGoparopubie 3a-
HSTHS

Jlabopatopuss 323C, yKOMIUIEKTOBaHHAs OOOpYAOBaHHEM He-
00XO0IMMBIM JIJIs IPOBEICHHS Ta00OPATOPHBIX pabOT

Texymuii koH- | Ayautopusi 310C, ocHaiieHHass KOMIBIOTEPHOM TEXHUKOH C
TPOJb,  INPOMEXKY- | MOAKIIOUEHUEM K ceTh VIHTepHeT

TOYHAs aTTeCTalMs

CaMocrosTenbHas Aynutopusa 310C, ocHalieHHas KOMIBIOTEPHOM TEXHUKOH C
pabora BO3MOKHOCTBIO TIOJKJIFOUEHHUS K ceTH «MHTepHeT», IporpaMmon

SKPAHHOTO YBEJIWYEHUS M OOECIEYeHHBIH JOCTYIIOM B 3JEK-
TPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpelly YHUBEPCHU-
TETA.
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