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1 He.]'[l/l H 3aJa91 0CBOCHUSA TUCHUIIJIMHBI

JlucuuiuinHa « DJCKTPOHUKA MEIUIIMHCKIX YCTAHOBOKY» HMeEET IeJIbI0:
— (hopmupoBanue y obydaronuxcs oomenpodeccnonansubix kommereHnuii OITK-2 u OITK-

3, npodeccnonanbubix komrereHuil [1K-1 u I1K-2 B cootBercTBum ¢ tpedoBanusmu ®I'OC BO
1o HampasyeHuto nmoarotoBku OakanaBpoB 03.03.02 «Dusmka» ¢ yuyeToMm HampaBICHHOCTH Oaka-
JaBPCKOH MporpaMmbl — « MeaUIUHCKasT (PHU3UKaY.

— (OpMHUPOBAHKE Y CTYACHTOB TEOPETUYCCKUX 3HAHWN W HABBIKOB IO PabOTE C AIEKTPOH-

HBIMH yCTPONCTBaMH, UCIIOJIB3YEMBIMA B OMOMEIMIIMHCKON ammaparype, YHUBEPCAIbHBIX U Tpe/l-
METHO-CIICIIUATU3UPOBAHHBIX KOMIIETEHIINI, CIIOCOOCTBYIOIUX BOCTPEOOBAHHOCTH BBIITYCKHUKOB
Ha pPBIHKE TPY/Ja U UX YCIEUIHON Kapbepe.

38}18‘1“ OCBOCHHUA JUCHUIIJIMHBI ((3ﬂ€KT‘pOHI/IKa MCIUIMHCKUX YCTAaHOBOK» OXBAaTbIBAIOT

TEOPETUYCCKHIE U MPAKTHYCCKHE KOMIIOHCHTHI JISATSIILHOCTH MOATOTAaBIMBaeMoro Oakanmaspa. s
WX peIIeHUs TpedyeTcs:

H3yyumes:
e cTpyKTypy 6uorenemerpuueckux cucrem (6TMC);
® O0COOCHHOCTH TIONMy4YeHHUs, Tepenadyd ©u  o0pabOTKHM  MEIUKO-OMOJIOTHYECKOM
MH(POPMAIINH C TIOMOIIBIO AIEKTPOHHOW amiapaTypsl;
®  YCTPOKMCTBO, NIPHUHIIMIT JCHCTBUS, OCHOBHBIC THITHI M CXEMBI BKIIFOUEHUS DJICKTPOJIOB,
JATYNKOB, YCHIIMTENEH CHTHAJIOB ¢ OMOJIOTHYECKUX OOBEKTOB, SJIEKTPOHHBIX reHepa-
TOPOB, UICTOYHHKOB IMUTAHUS, YMHOXHUTEJCH YaCTOThI, MOAYISATOPOB H JIPYTHX JJICK-
TPOHHBIX YCTPONCTB, UCMOIB3yEMBIX B MEIMKO-OMOIIOTHIECKUX HCCIIEIOBAHUSX;
® CrocoObl OOPHOBI C TOMEXaMU B OMOTEIIEMETPHUH.
Osnaoemov:
® METOJMKON BBIOOpA 3JEKTPOHHOI ammapaTypsl Ul pelIeHUs MOCTaBICHHBIX MEIU-
KO-OMOJIOTMYECKUX 3a/1a4, COTJIaCOBAaHUS OTJENIbHBIX OJIOKOB YCTaHOBKHU;
® HaBbIKAMU IPAMOTHOTO HCIIOJb30BAHMS CIPABOYHOI JUTEPATYphl MO 3JIEKTPOHHBIM
KOMITOHEHTaM U COBPEMEHHON CXEMOTEXHHUKE;
e MpaBuiamMu 0e30MacHO paboThl C AIEKTPUUECKHUMH U 3JIEKTPOHHBIMHU yCTpONCTBA-
MU, UCTIOJIb3yEMbIMU B MEAUILIMHCKOM amnmaparype.

Crennuka Kypca y4uThIBa€T 0COOEHHOCTH UH(POPMAIIMOHHBIX TEXHOJIOTHM JUIsl CTYI€HTOB C

OTPaHUYCHHBIMU BO3MOKHOCTAMH 3O0POBbA. HpenonaBaHI/Ie JaHHOT'O KypcCa IIPOUCXOIUT C HC-
IIOJIB30BAHUECM aHaHTHpOBaHHOﬁ KOMHBIOTCpHOﬁ TCXHHUKH.

Ob0bexkTamMu npogecCHOHATBHON JAeATeIbHOCTH B paMKaxX HM3ydyaeMOHW JUCIMIUIMHBI (MO-

I[y.]'[f[) SABJIAKOTCA:

OuoTeNeMeTpHUUeCcKUe CUCTEMBI, IpeTHa3HAYCHHBIE IS cheMa nH(GopMaluu ¢ Ouosoruye-
CKOTo 00BEKTa, ee nepenaun, 00paboTKu U perucTpalvy;

AJIEKTPOHHBIE YCTPOUCTBA B 000PYAOBAaHUN MEAUKO-OMOIOTMUECKO HapaBIeHHOCTH;
TEXHMYECKasi JOKYMEHTAIIHS 10 AIEKTPOTEXHUKE, KOMIIOHEHTaM 3JIEKTPOHHBIX YCTPOUCTB,
AIIEKTPOHHBIM CXEMaM;

MIPOEKTHAsl IESATEIbHOCTh M SKCIUTyaTalusi B 00JIaCTH MEAULIMHCKON AIIEKTPOHUKH U U3Me-
pUTENBHBIX TpeoOpa3oBaTeet.

2 Mecto qucuunjauebl B ctpykrype OITIOIT

JucuuruinHa «3JIeKTPOHUKA MEUIIMHCKUX ycTaHOBOK» b1.0.16 oTHOCUTCA K 00s13aTenbHOM

qacTHu O6pa3OBaTeHLHOﬁ IporpaMmal.

Hucuumnuna npenogaercs B VII cemectpe 1V kypcea.
[Ipuctynas K M3y4EeHUIO AUCHUILIUHBI «DJIEKTPOHUKA MEIUIIMHCKUX YCTaHOBOK», CTYAEHT

MMeeT 3HaHUS M HaBBIKU MO AUCHUIUIMHAM Moayis «OOmas ¢pu3nkay, o AUCHMILIMHAM: «Mate-
MaTHUYeCKuil aHanus», «uddepenuansasie ypaBHeHus, « Teopust GyHKINI KOMIUIEKCHOTO Tepe-



MCHHOTI'O», «YucnenHeie MCTOAbI U MATCMATHUYCCKOC MOJIACIIMPOBAHUCY, ((HpOI‘paMMI/IpOBaHI/Ie»,

<<3JI€KTpOTeXHI/IKa H 3JICKTPOHHKAY.

3 [lnaHupyemble pe3yJbTaThl 00yYeHHs MO TUCIUILINHE

dopmupyemMble KOMNETEH U U

(K00 u HaumeHosanue)

HNuaukaropsbl
JAOCTHIKEHHUsI KOMIeTeHIN i
(k00 u popmyrupoexa)

Hﬂa}mpyeMble pe3yabTaThbl
Oﬁy‘IEHI/Iﬂ o TMCIHMIIJIMHE

OIIK-2. Cnocoben nposo-
OUmb HAyyHvle UCCTIe008AHUS
Qusuueckux 00veKmMos, cu-
cmem u npoyeccos, obpaba-

moleams U npe()cmaeﬂ}zmb
IKCnepumeHnmavbHbvle oam-
Hble.

OIIK-2.1. CriocobeH mpoBOIUTH
WCCIIEZIOBAaHUs, OPTaHU30BBIBAThH
CaMOCTOSITEJIbHYI0 M KOJUIEK-
TUBHYIO HaYy4HO-
HCCIIEI0BATENbCKY 0 padoTy JUIs
MOWCKAa ¥ BBIPAaOOTKH HOBBIX
pemieHui B 00macTi PU3nKH.

3HaeT OCHOBHbIE NMPHUHIMIIBI U OC-
HOBHBIE JTanbl (OPMUPOBAHUS H
CTAaHOBJICHUS] HAYYHOI'O KOJIJIEKTHU-
B4, TOJIEPAHTHO BOCIIPUHHMMAs CO-
LHAJbHBIE W KYJBTYPHBIE pa3iid-
4yl WICHOB KOJUIEKTUBA.

YmMmeer ¢opMHupoBaTH HCCIENOBaA-
TENbCKUE u HPOEKTHO-
BHCAPCHYCCKUC KOJUICKTUBBI JIA
BBITIOJIHEHUSI padoT, TJIaHUPOBATh,
OpraHu30BbIBATE W OLCHMUBATHL HX
paboTHI.

OIIK-2.2. BwisBisieT mepcrek-
THBHBIC TTPOOIEMBI U (HOPMYITH-
pYeT NMPHHIMITBI PEIICHUS aKTy-
ATBHBIX Hay4HO-
UCCTIE/IOBATENILCKUX  33]ad B
00J1aCTH METUITMHCKOHN (PU3UKH.

YMeeT onpenenuTsb el U mocie-
IOBAaTEILHOCTh JIEHCTBUNA, HEOO-
XOAUMBIX NJil PEUIEHUS aKTyallb-
HBIX Hay4YHO-UCCJIEA0BATEIbCKUX
3a7a4, NPUHUMAET HCIOJIHUTENb-
HbIE PEILICHUS B YCIOBUSIX CIEKTpa
MHCHHUH.

YmMmeeT TOpoBOAUTH  aHAIU3 U
00001IeHe HAyYHBIX TaHHBIX B
COOTBETCTBUHU C 3a7adaMH HCCe-
JIOBAaHUS M OMPEICIIATh HaIpaBie-
HHUS JATLHEHIINX HCCICAOBAaHUN U
pa3paboToK.

OIIK-2.3. PaszpabareiBaeT Me-
TOIUKH PELICHUs U KOOPIMHU-
pPYeT BBINOJIHEHUE OTAEJIBHBIX
3aJaHiid  OpU  PYKOBOJICTBE
CPYIION UccaeaoBarenen.

Brameer HaBBIKAMH, KOJIICKTHB-
HOrO OOCYXIEHHS PE3yJIbTaToB
paboTel, (GopMUPOBAHHUS HOBBIX
KOJUUIGKTUBHBIX MOJXOJOB B pellie-
HUM HAYYHO-TEXHUYCCKUX 3a7ad.

OIIK-3. Cnocoben nonumams
npuHyunvl  pabomel  coepe-
MEHHbIX — UHQDOPMAYUOHHBIX
MEeXHONI02U U UCNONIb30BAMNb
ux Ons peuileHus 3a0ad Npo-
GeccuonanvHou  OesmenbHo-
cmu.

OIIK-3.1 OGnamaer 3HaAHUIMU
OCHOBHBIX HCTOYHHKOB HH(Op-
Maluu B TI00ATBHBIX KOMITBIO-
TepHBIX ceTsx. Mmeer mnpen-
CTaBJieHHEe 00 OCHOBHBIX METO-
Jax, crocodax M cpeicTBax Io-
JyYeHHs, XpaHEHHs, Iepepa-
00TKH WHOPMAIIHH.

3HaeT NPHUHLUIBI HCIOJIb30BAHUS
COBPEMEHHBIX HMH(OPMaLMOHHBIX
TEXHOJIOTHH B MPOQeCcCHOHATHLHON
JIEITENBHOCTH. 3HAET OCHOBHBIE
WUCTOYHUKM HHPOpPMaLUH B IJIO-
0aJbHBIX KOMITBIOTEPHBIX CETSX.

OIIK-3.2 3Haer coBpeMEHHBIE
WHTEPAKTUBHBIE TPOrPaMMHBIE
KOMIUIEKCHI U OCHOBHEIE TIpHE-
MBI  00pabOTKH  SKCIIEPHUMEH-
TaJIbHBIX JAHHEIX, B TOM YKCIIE C
HCIOJIb30BaHUEM CTaHAAPTHOTO
MIPOTrPaMMHOTO  OOECIICYCHHUS,
[MaKeTOB MpOorpaMM o0IIero u

Brnageer Meromamu Mmaremaruye-
CKOTO MOZEIMPOBaHU MPUOOPOB
U TEXHOJOTHYECKUX IPOLECCOB C
UCIIOJb30BAaHUEM  COBPEMEHHBIX
MHGOPMAMOHHBIX TEXHOJIOTHH.

VYMeeT NpUMEHSTh CIIeLHaIn3UpPO-
BaHHOE MporpaMMHOe olecreye-




CIICIMaJIbHOI'O HAa3HAYCHM .

HHE TPU NPOBEICHUM TEOPETHYEC-
CKHX pacyeToB M 00paboTKe SKc-
NePHUMEHTAIBHBIX JIAHHBIX.

OIIK-3.3. Ocymectnisier coop,
00pabOTKy ¥ aHaIM3 Hay4YHO-
TEXHUYECKOU MH(pOpMAIINU, He-
00XOJMMON JUIS  TIPOBEICHUS
HCCIIEIOBAHUM, HUCHONB3Yysd OC-
HOBHBIC TIPOTPAMMHBIC CPEIICTBA
1 MHHOPMAIHOHHBIE CHCTEMBI.

YmMmeer obecnieunBath cOOp Hayd-
HO-TEXHHYECKOH (Hay4yHOH) WH-
dhopmaruu, HeoOXOAUMOH JIJIS T10-
CTaHOBKM M pEUICHUs 3ajgad HC-
CJIEIOBAHUS.

IIK-1. Cnocoben ucnonvso-
eéamv 0a3zoevie 3HAHUA NpU
nocmpoenuy  uzuueckux u
mMamemamuyeckux mooenetl
usOpanHol obaacmu 9dKcne-
PUMEHMATbHLIX U (UlU) meo-
pemuyeckux uauueckux uc-
c1e0o8anuUl.

IIK-1.1. BeisBisier mnepcrek-
TUBHBIC NMPOOIEMbI U (OPMYJIH-
PYET IPHHIUIIBI PELICHUS aKTYy-
AIbHBIX HAy4YHO - HCCIIEI0Ba-
TEIBCKUX 33/a4 B 00JIaCTH Me-
TUTTAHCKON (PU3UKH.

3HaeT MOCTIKEHUSI OTCUECTBEH-
HOW M 3apyOeKHOH HAyKh U TeX-
HUKA B 00JacTH MEIUIIMHCKON

bu3uKy.
YMeer chopmMyaupoBaTh  KOH-
KPETHYI0  (PM3UYECKyI0 3ajady,

BBIOpaTh METOJ peau3aly JKC-
IIEpPUMEHTA U pelaTh €ro ¢ IOMO-
LIbI0 COBPEMEHHOW amnmaparypsl U
MH(OPMAITMOHHBIX TEXHOJOTUH W
C HCIIONb30BAaHUEM  HOBEHUIETO
poccuiickoro u  3apy0eXHOro
OIIbITA.

YMeer paboTaTh ¢ Hay4YHOW JIUTE-
paTypoil, UCHoJib3ys HOBbIE WH-
(dbopManMoHHBIE TEXHOJIOTUH, ClIe-
JIMT 33 HAYYHOM MEPHOJIUKON.

IIK-1.2. CrocobeH pUMEHATH
MporpaMMHOE ¥ MHGOPMAITHOH-
HOe obecrieueHne Hay4IHBIX HC-
CJeJJOBaHWM, COBPEMEHHbBIE Me-
TONBI ¥ CPEACTBA METUITMHCKIX
TEXHOJIOTHH.

Brnageer xommnbroTEpOM Ha Mpo-
(decCHOHAIBHOM  YPOBHE, 3HAaeT
OJIMH U3 SI3BIKOB TIPOTPaMMHUPOBaA-
HUS BBICOKOTO YPOBHSI.

IIK-1.3. Bmameer wMeromamu
HAayYHOTO  MPOTHO3MPOBAHMUS,
MeToAaMH paboThl Ha COBpe-
MEHHBIX (PH3UYECKUX YCTaHOB-
Kax U HaBbIKaM# paboOTHI C Ia-
KEeTaMH TPUKIAHBIX MPOrpamMM
(hUBHKO-TEXHUYCCKHX CUCTEM.

Brnameer HaBblkamu paboOTHI C Ta-
KEeTaMH TPUKIATHBIX POrpaMm
IKCTIIEPUMEHTAIILHON U TeopeTHde-
CKOH (DM3UKH.

IIK-2. Cnocoben npurumamo
yuacmue 8 npogedeHuu Hayy-
HbIX UCCIEe008AHUL 8 U3OPAH-
HOU obracmu dKCnepumeH-
ManbHblX U (Uiu) meopemu-
YecKux @uauuecKux ucciedo-
8aHULL C NOMOWBIO COBPEMEH-
HOU npubopHol 6asvl (6 mom
yucne ClodCHo2o ¢husuyecko-
20 0bopyoosanus) u umgop-
MAYUOHHBIX — MEXHONO02Ull ¢
Vuemom omeyecmeeHHo2o U
3apybesrcHo20 onvima.

IIK-2.1. OnpenensieT ueiapb mpo-
BEACHUS 3KCIIEpUMEHTa 10 (Qu-
3MKE BBICOKHMX DHEPIUil U 3aKo-
HOMEPHOCTU (PHU3HUYECKUX MPO-
IIECCOB, JIXKAIIUX B OCHOBE (pu-
3MYECKOT0 SKCIEPUMEHTA.

3HaeT 3aKOHOMEPHOCTH (HU3UIe-
CKHX MpOLECCOB, JIEKAIIUX B OC-
HOBE (PU3MYECKOTO IKCIIEPUMEHTA,
OCHOBHI Pa0OTHI BEIOpaHHOH (u-
3UKO-TEXHUYECKOH CUCTEMBI.

[IK-2.3. ®opmynupyeT OCHOBBI
paboTel  BBIOpaHHOW (HU3UKO-
TEXHUYECKOH CHCTEMBI M OCO-
OEHHOCTH amnmaparypsbl, HCIOIb-
3yeMoil B MEAMIUHCKOW (hr3u-
Ke.

YMeer BBIOpaTh  TEXHUYECKHE
CpEeICTBa, IMOATOTOBUTH 00OPYIO-
BaHWE, IPUHUMAET yJacTHe B MPO-
BEJICHUH YKCIIEPUMEHTOB.

Brnaneer ocHoBam# pabOTHI B OCO-
OCHHOCTSIMH ammaparypsl (GHU3UKO-
TEXHUYECKOW CHCTEMBI, HCIIOIb3Y-
€MOii B MEAMIIMHCKOH (pr3uKe.

Pe3yJILTaT O6yLICHI/I$I C(I)OpMy.TII/IpOBaH C YUCTOM CIICAYIOIINX HpO(I)CCCI/IOHaJ'IBHBIX CcTaHaap-




TOB:

— npodeccruoHanbHbil cTapaapt 24.078 «CrnennanucT-uccienoBaresib B 00JacTu sIEpPHO-
HHEPTEeTUYECKUX TEXHOJIOTUY, YTBEPKACH MPUKa30M MUHUCTEPCTBA TPYyAa M COIIMATIBHOMN 3aIIUTHI
Poccuiickoit @enepanuu ot 16 mapra 2018 roga, Nel49m.

— npodeccuonanbubrii cranmapt 40.011 «Crenuanuct 1mo HayYHO-HCCICIOBATEIIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM pa3pabOTKaM», YTBEP)KICH NMPUKa30oM MUHHUCTEPCTBA TPyAa M COIH-
anbHOM 3amuThl Poccuiickoit @enepanuu ot 04 mapra 2014 roga, Nel21x (c usmenenusimu Ha 12
nekaops 2016 rona).

4 O0beM JUCHHUILIMHBI
O0beM IUCIUILIMHEL COCTABIIIET 3 3a4eTHRIX eanHuIl, Bcero 108 akamemuuecknx 4acos.



5. Conep:kanme AUCHUNIAHBI
OYHas ¢popma o0yuenus

HaumeHoBaHue pa3ie/ioB U TeM
AMCUUIINHbBI

Bceero
(akagem.
4achl)

B TOM YUCIJIC:

KonTtakTHas pa6oTa (paboTa BO B3aMMOJICHCTBIH C TIpenoiaBaTenem)t

Jlexun

[IpakTrnueckue
(cemuHapckue)
3aHATHUS

JlaGopartopHbie
3aHATUA

KPII

*

Bcero

CamocrofTeabHas

padora
o0yuarouerocs

VIl cemectp

Paznen 1. BBegenune B AMCHUILVINHY «DJIeKTPOHM-
KA MEIMIUHCKUX YCTAHOBOK».

Tema 1.1. O6ume onpeneneHus 1 NpoQpeccHoHaNb-
Hble cTaHaapThl. Kiaccuukanus MeauIMHCKON
annapaTypbl

Tema 1.2. CtpykTypa OHOTEIEMETPHUYECKOIT CHCTE-
MbI (BTMC). Oumoku 1 MCKa)KeHHUS B OMOTEIeMET-
puu.

Tema 1.3. Tlopsimok pa3paOOTKH KOHCTPYKTOPCKOW
nokymernTtanun (K/[) mpu mpoekTHpoBaHUU H MPO-
M3BOJCTBE U3ACIMHA MEAULIMHCKON dJIEKTPOHUKH.

Pa3nen 2. @®usnyeckue npouecchbl B TKAHAX MPH
BO3/1eiiCTBUH JIEKTPUYECKHUM TOKOM U MATHHUT-
HbIM NOJIeM.

Tema 2.1. Umnienanc Tkanei. Bo3aeiicteue mocro-
SIHHBIM TOKOM.

Tema 2.2. Bo3aeiicTBre Ha TKAHU IIEPEMCHHBIM
AIEKTPUYECKUM ITOJIEM ITePEeMEHHBIMA MarHUTHBIM H
AIEKTPHUYECKIM MTOJISMHU.

Tema 2.3. PacpoctpaneHue yipTpa3Byka B OHOJIO-
THYECKUX TKAHSX.

Pasnen 3. ¥YcrpoiicTBa
OunoJioruyeckoii nHpopManum.
Tema 3.1. DnexTpomsl.

Tema 3.2. JIaTuvKH MEAMKO-OMOIOTHYECKON HH-
dhopmarmm.

cbeMa  MeIHuKo-

10

10

10

Paszgen 4. YeuiureabHble KACKaAbl B MeIHIMH-

12

12

! Tlepeuens BUIOB yUeOHBIX 3aHATUH YTOYHSETCS B COOTBETCTBUH € YUEOHBIM MIAHOM.




CKOIl TeXHHUKe.

Tema 4.1. OcobeHHOCTH OHMOAIEKTPHYECKUX YCHITH-
TeJen.

Tema 4.2. OnepannoHHbBIE YCUITUTEH B 3JEKTPOHU-
K€ MEJMIMHCKUX YCTAaHOBOK. AKTHBHBIE (DHIIBTPHI
Ha UX OCHOBE.

Tema 4.3. Moy nsiyioHHbIE YCUITUTENH ITOCTOSTHHBIX
Y MEJUICHHO M3MEHSIOIINXCS] HANPSDKEHUH .

Pasznen S. buorenemerpuyueckue cuctemMbl, 00pa-
0oTka nHopManuu, anmaparypa.

Tema 5.1. TIpenBaputensHas 00padoTka HHGOPMa-
IIUH C DIIEKTPOJIOB U JaTUKOB. CxKaThe JaHHBIX.
Tema 5.2. MeTonsl pa3zesneHus KaHaJIOB B OHOTeNe-
METPHUH, PEATU3ALAS KAHAIIOB CBS3HU. 33 12 8 0 20 13
Tema 5.3. IIpuem u mpeoOpa3oBaHue OHOTEIEMET-
pruecKoit HHGOPMAIIUH, PETHCTPUPYIONIHE YCTPOM-
CTBa.

Tema 5.4. Bopbba ¢ nomexamMu B OHOTEIEMETPHU H
€€ CXEMHO-KOHCTPYKTHBHBIE METO/IBL.

Paznen 6. Moayiiu MeTUIIMHCKHX YCTPOICTB C 6 6 0 6
MHKPONPOLIECCOPHBIM yIIPABJIEHHEM.

Tema 6.1. Ilpumepsl OJIOK-CXeM MEAUIIUHCKHX
YCTPOKMCTB C MHKPOITPOLIECCOPHBIM YIPABICHHEM U
HX XapaKTEPUCTUKHU.

Pasnen 7. Ouekrpode3onacHocTb. WICTOYHHKH 6 0 5] 6
NMUTAHUSI MeTUIHHCKON annaparypbl.

Tema 7.1. TpeOoBaHus 3JIeKTPOOEC3OMACHOCTH,
MIPeIbSBIISIEMbIE K MEUIIMHCKOM ammapaType.

Tema 7.2. TpeboBanus k ucrounrkam nutarus (HIT)
MEJUIMHCKUX TPHOOPOB B 3aBUCHMOCTH OT THIIA
MEUIMHCKOTO O0OPY/ZIOBaHUSI M UX CTPYKTYpHBIC

CXEMBI.
[IpoMexxyToUHAs aTTecTalus. ¢ dK3aMeH 27° X
HToro mo nucuuILInHe 108 34 34 0 0 68 13

* . . . .
KPII - yacvl konmaxkmmuoti pabomul Ha Kypcogyto pabomy (npoexm) no oucyuniute. 4acvt omuocamcs K 6HeayoumopHol KOHmMaKmHuou pabome, bINOIHAIONMCA 8He PACRUCANHUA Y4eOHbIX 3aHAMUL NO
oucyunnume. Yxasvlearomes, eciu npedycmMompensl y4eOHbiM NIAHOM.

2 Yacel Ha OMCIKYTOYHYIO aTTCCTAllMIO (3a4€T, Ul CPCHIIY] OBaHHBIM 3a4eT, SK3aMEH H JIp. Aa3bIBAIOTCA B CIIy4ac BBIACIICHUA UX B yeOHOM ILIaHE.
2 b
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Conepmanne AUCHUIIIMHBI

Pasnea 1. BBegeHue B IMCHMIVIMHY «DJIEKTPOHMKA MEAULMHCKUX YCTAHOBOK).

Tema 1.1. Obuwue onpeodenenusn u npogheccuonanvhvie cmanoapmeul. Knaccugpurkayus me-
OUYUHCKOU annapamypol.

Omnpenenenne «MenuIMHCKAs AIEKTPOHUKA», OCHOBHBIE TPYIIIBI MPHOOPOB M AlIapaToB.

Codepa nesarenbHOCTH BBITYCKHUKA (ITPO(GECCHOHATBHBIE CTAaHIAPTHI).

Knaccugukanuss MeITuIMHCKON anmapaTypsl 10 (GYHKIMOHAIHLHOMY Ha3HAUYEHHUIO W MPUHIIU-
ny neiictBus. CriocoObl MOTyYeHHST METNKO-OHOIOTHUECKOW HH(POPMAIIHH.

Tema 1.2. Cmpykmypa ouomenemempuueckoit cucmemol (bTMC). Ouiuoku u uckasxcenus
6 buomenemempuu.

3amaun, pemaembie BTMC, crpykrypa usmepurtensHoit 1ienu. OCHOBHBIE TpeOOBaHMUS,
npeabsBisiembie K BTMC.

Knaccugukanus 4acTOTHBIX 1MANa30HOB, IPUHATHIX B MEIULIUHE.

duznonoruyeckue, aprepakTHele (METOJUUYECKHE), BHEIIHUE [TIOMEXH, BHYTpEHHUE (anmapa-
TYpHBIE) UTyMBI.

Tema 1.3. Ilopaook pazpabomku kKoucmpykmopckou ookymenmavuu (K/l) npu npoexmu-
Posanuu u nPou3e00cmee u3z0eauil MeOUyUHC Ko I1eKmpOHUKU.

[TocnenoBarenbHOCTh pa3paboTku K/ mpu mpoekTupoBaHMM H3JENUNA MEAULMHCKON 3IIEK-
tpoHuku. Cozaepkanue, BeixonHas KJ{ u mopanok yTBepkaeHus TexHuueckoro 3ananus (T3), Tex-
Huueckoro npemioxenus (TII), ackuznoro npoekra (I1I1), Texaumaeckoro npoekra (TIIp) (B coot-
BercTBUU ¢ TpeboBanusmMu ECKJI).

KommnextHoers KJI. Otansl npousBoacTBa uznenusi, padouas K/ nns npousBoacTBa onbIT-
HBIX 00pa310B, YCTAHOBOYHOM MapTUH, CEPUITHOTO U MAacCOBOT'O IPOU3BOCTBA.

Paznea 2. ®dusnyeckue nMpouecchbl B TKAHAX MPH BO3AEHCTBUM IJIEKTPUYECKUM TOKOM
M MATHUTHBIM I0JIEM.

Tema 2.1. Hmneoanc mkaneii. Bozoeiicmeue nocmosHHbiM moKom.

YacToTHast 3aBUCUMOCTH (IUCTIEPCHs) UMITeJaHCa OMOJIOTHYECKUX TKaHel. dusndeckue oc-
HOBBI peorpaduu. DIEKTPUIECKHE CXEMBI JIJIsl MCCIIEIOBAHUS YaCTOTHOM 3aBUCHUMOCTH MUMIIEJaHCa
OMOJOrMYECKOM TKaHH.

JleficTBHE MOCTOSTHHOTO TOKAa HAa TKaHW OpraHm3Ma. [ aapbBaHm3aius. Diekrpodopes Jiekap-
CTBEHHBIX BEILIECTB.

Tema 2.2. Bo3oeiicmeue Ha mKkanu nepemeHHbIM MOKOM, NEPEMEHHLIM MAZHUMHBIM U
INNEKMPUYECKUM NOTIEM.

[Toporu ouryTMMoOro M HE OTITYCKAIOIIETO TOKOB. 3aBUCHUMOCTH (DHU3HOJOTHYECKOTO JCH-
cTBUS OT (GOpPMBI M 4YacTOThl TokKa. OmpeneinecHWe MOIIMHOCTH HarpeBaHWs TkKaHed. Jlmarepmus,
MecCTHas JapcoHBanu3anus. Mcnoap30BaHUE TOKOB BBICOKOM YaCTOTHI B 3JIEKTPOXUPYPIHH.

Bo3zaeiicTBue mepeMeHHbIM MarHUTHBIM T0JIEM (MHIYKTOTEPMHUS), ONpeaeieHHue KOIMYe-
CTBAa TEIUIOTHI, BEIAEISIOMIETOCS B TKAHHU.

HccnenoBanue 00beKTa B IEPEMEHHOM 3JICKTPUUYECKOM I10JI€, OTIPE/ICIICHUE BBIJCISIEMOTO B
TKaHU KOJIMYECTBA TEIIOTHI.

TennoBoe Bo3aeiictBue CBY-noneid, MUKpPOBOIHOBAs TEpANMsl M Teparus JEUUMETPOBBIX
BosH ([LIB-Tepanus).

Tema 2.3. Pacnpocmpanenue yibmpa3geyKka ¢ 0U0n102u4eckux mKamax.

[IpononpHbIE aKyCTHYECKHE BOJTHBI (OCHOBHBIE TEPMUHBI). DXOJIOTHSI.

Dddext Jonmuepa, CrieKTpbl CKOPOCTE KPOBOTOKA B COCYIaX.

Hcnonbs3zyeMble B MEAUIIMHE YaCTOThI YIbTPa3BYKOBBIX CUTHAJIOB.

Paznen 3. YerpoiicTrBa chemMa MeIMKO-0M0JIOTHYecKoil nHGopManuu.

Tema 3.1. Inekmpoowl.

CriocoObl OJKITIOYEHHSI AJIEKTPOIOB. DKBUBAJICHTHAS CXeMa KOHTYpa 3NeKTpooB. [TomHas
SKBUBAJIEHTHAs CXEMa IIEPEX0a «AIIEKTPOJI — KOKay.
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KoHCTpyKTHBHBIE TpPYHIBl  3JEKTPOAOB (METAaNIMYECKHE, EMKOCTHBIE, PE3UCTUBHO-
€MKOCTHBIE), 0COOEHHOCTH MX KOHCTPYKIIUH, SKBUBAICHTHBIE CXEMBI.

Tema 3.2. /lamuuku meouko-ouonozuueckoi ungopmayuu.

CtpyKkTypa H3MEpUTEIBHOTO JaTyuKa. |'eHepaTopHble U NapaMeTPUUECKHUE NAaTYUKHU, HUX
BO3MOXKHBIC MCIII/IKO-6I/IOHOFI/I‘-ICCKI/IG IMPUMCHCHUA. OcHOBHEBIE TCPMHUHBI U ONPCACIICHUA, OTHOCA-
IHUECAd K JaTYUKaM.

JlaTauky IpIXaHUS, TTHE303JIEKTPHUSCKUAE OJHOAIEMEHTHBIC U MHOTO3JICMEHTHEIE Ipeolpa-
30BaTCJiM, CXEMBbI YJIbTPA3BYKOBLIX AATYUKOB, JATYUKU JJISI U3MCPCHUA KPOBSAHOI'O AABJICHUA U I1a-
pPaMEeTpOB CEPIAEYHO-COCY AUCTON CUCTEMBI, JATYUKH JJI U3MEPEHUS TEMIIEPATyphl U IBUTATEIbHON
AKTUBHOCTH.

Pa3znen 4. YceunureabHble KACKAAbI B MeIUIIUHCKON TeXHHUKE.

Tema 4.1. Ocobennocmu 6u0INEKMPUYECKUX YCUTUmMEEll.

Crnennduyeckne 0coOEHHOCTH AeKTporpaduu. OCHOBHBIE XapaKTEPUCTUKU OMOIIEKTPHU-
YECKUX ycuiuTeneil. M3omupyromme yCHuInTEN .

Tema 4.2. Onepayuonnsvie ycunumenu é rNeKMpPOHUKE MEOUUUHCKUX YCMAHOBOK. AK-
mueHwle Punbmpul Ha UX OCHOGe.

Omneparmonnsii yeunutenb (OY) — 6a30BbIN AJIEMEHT IS y3J70B MEIUIIMHCKUX MPUOOPOB,
ero crpykrypa. OcoOGeHHOCTH U CBOMCTBa peanbHOT0 OV, CTaTHYECKUE XapaKTEPUCTHKH, BBIXOJI-
HBbIE CTaTHYECKHE TapaMeTphl, TMHaMudeckue napametpbl OY. BriusHue peaqbHBIX MapaMeTpoB U
xapaktepucTuk OV Ha cBOMCTBA ANIeKTPOHHBIX cxeM. Koaduiment ocnabieHus: cuH(pa3HOro Cur-
Hana. YacroTHsle cBolicTBa OY.

Buapl ¢punabTpoB B 3aBHCHMOCTH OT YaCTOTHBIX CBOMCTB. CXeMbl aKTHBHBIX (DUIBTPOB Ha
6aze OY.

Tema 4.3. Mooynayuonnvie ycuiumenu NOCMOAHHLIX U MEONEHHO USMEHAIOUUXCA
HanpaxceHuil.

Oco0eHHOCTH U CTPYKTYpHas cXxemMa MOAYJISIIUMOHHOTO YCUIIUTENS MOCTOSHHBIX U MEIJICHHO
M3MEHSIIOIIMXCS HanpshKeHU U TOKOB. [IpuHIMnManbHble cXeMbl KOHTAaKTHOTO mpeoOpa3oBaTers-
MOJYJISITOpa, MOAYJISITOPA HAa BapHKanax, UCIOJIb3yeMOro Ui CO3aHusi MOAyIsuoHHoro OY.

Pa3jnen 5. buoreeMmeTpuyeckue cucremMbl, 00padoTka uHpopManuu, annaparypa.

Tema 5.1. Ilpeosapumenvnas obdpadomka ungopmauuu ¢ INEKmMpoooe u OAMYUKOS.
Corcamue oannvix.

Buner u Metonsl npeaBaputenbHoi 00paboTku OuoTenemerpuyeckoil unopmanuu. Mure-
rparopsl B 6uotenemerpun. Koppensius, cxembl IOCIEI0BATEIBHOIO U MapauieIbHOr0 KOppeso-
MeTpa. AHaIU3aTopbl CIEKTPa.

HeoOxoaumocTh 1 ciocoObl cxxatust nepBuyHOi nHpopManuu. CXeMbl C aJalTUBHOMN BbI-
6opkoit uHpopmanuu. [IpuHIHMI pabOTHl JUHEWHOTO MPEICKA3BIBAIOIIEIO YCTPOWCTBA, METO]
JeNbTa-KOIUPOBAHUS.

Tema 5.2. Memoowl pazdenenus KanHanioe ¢ ouomeniemempuu, peaiu3ayus KaHauioe ces-
3u.

Paznenenue kananoB B mMHorokaHajibHoi BTMC. YacTtoTHOE, BpeMEHHOE, KOJ0OBOE pasje-
JIEHUE KaHAJIOB, KOMOMHUPOBAHHBIE CUCTEMBI.

Crnioco06s1 peanu3zainuu kananoB cBsi3u B bBTMC, pannokaHal, MpoBOAHBIE CUCTEMEBI Iepeia-
yu nHpopmanuu. Ilepenarunku mHorokaHansHbIx BTMC.

DNEeKTPOMarHUuTHasE COBMECTHMOCTh OOOPYIOBAaHMS, AJIEKTPUUYECKHE MOMEXU, OTPAKECHHUS
CUTHAJIOB, NIEPEKPECTHBIE HABOJAKHU U MPAKTUYECKUE COBETHI IJIsl UX YCTPAHEHHUS.

Cucremsl nepefjaud CUTHAJIOB 110 BOJOKOHHO-ONTHYECKUM JTMHUSIM CBSI3U.

Tema 5.3. Ilpuem u npeobpazosanue ouomenemempuyecKkou uH@opmayuu, pecucmpu-
Pywuue ycmpoicmaea.

[IpuHUHUIBI TOCTPOECHUSI TPUEMHBIX YCTPOUCTB. CeleKTOpbl UMMYJIbCHOTO CHTHaja, JEMO-
TyJIATOPBI U IEKOAEPHI, APYTUE YCTPOUCTBA.
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Bunel peructpupyromux ycTpoicTB. MeToasl perucrpanuu MeauKo-OMOJIOrMYECKOM HH-
dopmaruu. Peructpupyromue ycTpoicTBa MpsIMOro JACUCTBUS (CaMOMUIIYIIHE), OBICTPOJACHCTBY-
IOIIHE PETUCTPUPYIONINE MPHOOPHI, CBETOIYUEBbIE OCIUILIOTPa]BbI.

Tema 5.4. bopvba ¢ nomexamu ¢ buomenemempuu u €€ cCXeMHO-KOHCMPYKMUGHbIE Me-
moowl.

OmuOKM 1 UCKAXEHUSI B OMOTEIIEMETPHH, OCHOBHBIE I'PYMIbI moMeX. PU3n0IorniecKue u
apredaxTHbIE (METOJMUECKIE) TOMEXH, BHEITHIE U BHYTPEHHHUE TOMEXH.

Bopb6a ¢ 0THOTUITHBIMY ITOMEXaMH U apTehaKTaMy OT JBIKEHHUS 0OBEKTA.

Pasnen 6. Moay/iu MeIMIIMHCKHUX YCTPOCTB ¢ MUKPONIPOLIECCOPHBIM YIIPaBJICHHEM.

Tema 6.1. Ilpumepvr 010K-cXeM MEOUUUHCKUX YCHIPOUCHE C MUKPORPOUECCOPHBIM
YRpaeneHuem u ux XapaKmepucmukxu.

[udpoBble TOHOMETP U CTETOCKOI, MOHUTOP MAallMEHTa JUIsl NalaThl MHTEHCUBHON Teparnuu
U peaHMMAallMOHHOTO OT/AEJICHHS, NOPTAaTUBHBIM aHAJIN3aTOP ra30B KPOBH, aBTOMATHU3HPOBAHHbBIE
BHEIIHUE J1e(pUOpUILIATOPHI, MOPTATUBHBINA MEIULIMHCKUN U3MEPHUTEND, IUPPOBOM MyIbCOKCUMETD.

Paznen 7. DnexkrpodesonacHocTb. UCTOYHMKHM NUTAHUS MeIMIUHCKON annaparypsl.

Tema 7.1. Tpebosanusn rnekmpoode3onacnocmu, npeovaeniemvle K MEOUYUHCKOI anna-
pamype.

Tumbel METUIIMHCKOTO O0OPYAOBAHUS M €r0 MAPKUPOBKA IO CTETICHN KOHTAKTA C TEJIOM Ye-
noeeka 1o IEC 60601-1 u TOCT P 50267.0-92. OcHOBHBIE TpeOOBaHHS K AIEKTPOOE30MAaCHOCTH.
DnexTpuueckuil yaap, anekTpudeckas TpaBMma. CONMpoOTUBIEHUE Tella YelloBeKa MEXAy IBYyMs Ka-
caHusIMH (A71eKTpoaaMu). Turel 3a3eMiIeHUH.

Tema 7.2. Tpeoosanusa k ucmouynuxam numanusa (HII) meouyunckux npubopos 6 3asu-
CUMOCHU O MURA MEOUUUHCKO20 000PY008AHUA U UX CHIPYKIYPHbIE CXEMBbL.

Ocobennbie TpeboBanus k UII memuimuckol anmaparypbl. MeIUIIMHCKIE UCTOYHUKH TTH-
tanus pupm Recom u Arch. CTpyKTypa 1 OCHOBHBIE TapaMeTPbl BTOPUYHBIX HCTOUHHKOB TTHTAHUSI.

[Ipu peanu3anmu JUCHUTUTMHBI (MOJYJISI) OPraHU3YeTCs MPAKTHYECKasi MOATOTOBKA ITyTeM
MPOBECHUS MpakTHUecKuXx 3aHsaTuii (34 gaca), BeimonHeHus pedepara I1P-4 (13 gacos), npemdy-
CMaTPHUBAIOIINX YYaCTHE 00YYArOIINXCS B BHIMIOJIHEHUN OTJCIBHBIX AJIEMEHTOB Pa0OT, CBSI3aHHBIX C
Oyayieit mpodecCHOHANBHOM e TETbHOCTHIO.

[IpakTdeckasi MOATOTOBKA NMPU HM3YYCHUW TUCIHUIUIMHBI PEANHU3YEeTCS HETOCPEICTBEHHO B
¢bwimane B ayIMTOpUH, PpeTHA3HAYCHHOM JIJISl TPOBEACHUS MPAKTUYECKUX padoT.

6 IlepeyeHnb y4eOHO-MeTOAUYECKOTO oOecriedeH sl 10 JUCIUTIIIHHE
st obecrnieyeHHsl peaau3alii MPOrpaMMbl JAUCIHUIUIMHBI «DJEKTPOHUKA METUITMHCKUX
YCTaHOBOK» pa3pabOTaHbI:
— KOHCIIEKT JICKIUI MO0 AUCUHUIIINHE « DIEKTPOHUKA MEUIIMHCKUX YCTAHOBOKY;
— Ttematuka pedeparos I1P-4.

Mertoauyeckne MatepHalibl MO JUCIMILTHHE (MOAYII0) U 00pa30BaTeNbHOM MporpaMme B
1[eJIOM TPe/ICTaBJICHbI HA OPUIMATIBEHOM caiiTe 00pa3oBaTenbHOM opranu3aiuu: Be6-caiit drmana
«[IporBuHO»  TOCymapcTBeHHOro  yHuBepcurera  «Jyoma». —  URL: http://uni-
protvino.ru/enter ump.html. Pexkxum noctyma orpaHU4eHHBIH, 10 JIOTUHY U TapOJIIO.

7 ®OoHABI OLICHOYHBIX CPEACTB 0 AUCUMILIHHE

Jlnia aTTecTanuu 00y4aroImuXcsl Ha COOTBETCTBUE UX MEPCOHATBHBIX JOCTH)KEHHUN MOATAITHBIM
TpeOoBaHUSAM 00pa30BaTEIBLHON MPOrpaMMbI MO JUCHUIUIMHE pa3padoTaHbl (POHIBI OIEHOYHBIX
CPEICTB, TO3BOJSIONINE OIEHUTh pe3yNbTaThl OOy4YeHUs (3HAHUS, YMEHHUS, HAaBBIKH) U
chopmupoBanHbie ((popMHUpyeMbIe) KOMIIETEHITUH.

Otu HoHABI BKIIOYAIOT TEOPETHUECKHUE BOIMPOCHI, BHITIONHEHUE 3aJaHUN Ha MPAKTHYECKUX
3aHATUSIX, BbIoNHeHHe pedepara [1P-4, moAroToBKy K SK3aMeHY U coady dK3aMeHa, KPUTEpHH
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OLICHUBAHHUS, UHBIC OLICHOYHBIE MAaTEPUAIIbI, UCIIOJIB3YEMBIE IIPU IIPOBEACHUU MIPOLEAYP TEKYILETO
KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTECTALUU.

@OHIBI OIIEHOYHBIX CPE/ICTB MPEACTABICHBI B PWIOKEHUHU K pabodeil mporpaMMe.

[Tpu HeoOxoauMocTH 0Oydaromuecss ¢ OrpaHNYCHHBIMU BO3MOXKHOCTSIMH 3/10pPOBBSI U MHBA-
Tl 00ECTIEYMBAIOTCS OLIEHOYHBIMU MaTepuasiaMi B (opMax, aaalTHPOBAHHBIX K OrPaHUYCHUSIM
UX 3JI0POBbSI U BOCIIPUATHS HH(POPMAITUH:

s nuy ¢ HapyweHusmu 3penus:

— B IIEYaTHOH (hopMe YBEIMYCHHBIM HIPUPTOM,
— B (OpMe AIIEKTPOHHOTO JIOKYMEHTA,

— B Qopme ayauodaiina.

Hna nuy ¢ napywieHusMuU Cryxa:

— B medatHo# dopme,

— B (OpMe DIIEKTPOHHOTO JIOKYMEHTA.

s nuy ¢ napyweHusMu OnOPHO-08USAMENbHO20 ANNapama:
— B medatHo# ¢opme,

— B (hopMe IMEKTPOHHOTO JOKYMEHTA,

— B (hopme aynuodaitina.
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8 PecypcHoe oGecnieuenue
8.1. llepeyens JuTepaTyphl

Ocnosnasn yueonaa numepamypa

1. bakanos, B.Il. MeauuuHcKas 3JIeKTpOHUKA: OCHOBBI OuoTenemerpun: YuebHnoe nocobue / B. I1.
bakaios. - 2-e uza.,ucnp. u gom. - M. : FOpaiit, 2018. - 326¢.: . - (Cnenmanuct). - ISBN 978-5-
534-05460-6.

2. bakanos, B. [I. MeaunuHacKasi IEKTPOHUKA: OCHOBBI OMOTEIIEMETPHH: y4eOHOe mocodue s
By30B / B. Il. BakanoB. — 2-¢ u3j., ucnp. u nom. — Mocksa: M3natensctBo FOpaiit, 2022. —
326 c. — (Bwicmee obpazoBanue). — ISBN 978-5-534-05460-6. — Tekcr: anexrponnsiii // O6-
pazoBarenbHas mwiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/492468 (nara oOparie-
Hus: 16.04.2022).

3. Unsico, JI.B. ®usnueckue OCHOBBI M TEXHHYECKHE CPEICTBA MEAMIIMHCKOW BH3YyaTH3allHu:
YuebHOe mocobue. — 2-¢ m3xd., crep. — CII6.: M3marensctBo «Jlamby, 2017. — 324 c.: win. —
(YueOuuku aist By30B. CrieninaiabHas TUTEPATypa).

4. Tampnepun, M. B. DnekTpoTexHuKka u deKTpoHuKa: yueOHuk / M.B. Nanbriepun. — 2-¢ u3g. —
MockBa: ®OPYM: UHDPA-M, 2022. — 480 c. — (Bricmiee oOpazoBanue: bakanaBpuar). -
ISBN 978-5-00091-660-5. - Texcr: AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1841658 (nata obpamenus: 28.04.2022). — Pexum gocryna:
IO TTOJIITHCKE.

Jononnumensnasn yueonan numepamypa
1. Komuccapos, 0. A. OOGmias siekTpoTexHUKa W dekTpoHuka: yueOonuk / FO.A. Kommccapos,

I''1. babokwn, I1.1I. Capkucora; mox pexn. I1.JI. CapkucoBa. — 2-¢ W3Ad., UCHP. W JOI. —
MockBa: UHOPA-M, 2022. — 479 c. — (Bricmee oOpa3oBanue: bakamaBpuar). — DOI
10.12737/13474. - ISBN 978-5-16-010416-4. - Tekct: osnektponHbii. - URL:

https://znanium.com/catalog/product/1853549 (nara o6pamenus: 28.04.2022). — Pexxum gocryna:
IO TOJIHCKE.

2. PribkoB, WM. C. Dnekrporexnuka: yueonoe mocooue / N.C. PeiokoB. — Mocksa: PUOP: NH-
®OPA-M, 2022. — 160 c. — (Bricmiee obpa3zoBanue: bakanaspuar). - ISBN 978-5-369-00144-8. -
Tekcr: anextponnsiid. - URL: https://znanium.com/catalog/product/1864188 (mata oOparmenus:
28.04.2022). — Pexxum 10ocTyma: M0 HOIIMKUCKE.

3. [IpoexkTupoBaHKne aHAJIOTOBBIX U ITU(GPOBBIX YCTPOUCTB: yueOHOoe mocooue / M.B. boGwips, B.C.
Turtos, B.1. NBanos, B.A. [lotexun. — 2-¢ u3a., nepepad. u gorn. — Mocksa: UHOPA-M,
2022. — 245 c¢. — (Beicuiee obpasoBanue: bakamaspuar). — DOI 10.12737/1070341. - ISBN
978-5-16-015937-9. - Tekcr: AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1872738 (nata oopamierus: 04.05.2022). — Pesxxum gocryma:
IO TOJITHCKE.

Pexomenoosannan numepamypa

1. CymixoBa, JI.T. Y31bl # 31eMEHTBl MEAUIIMHCKONW TEXHUKHU: YCUIUTENbHbBIE KacKaJbl: y4e0. moco-
6ue / JI. T. CymkoBa; Bragum. roc. yu-t um. A. I'. u H. I'. Cronerossix. — Bnagumup: U3a-so
Bal'Y, 2013. - 110c.

2. Pemuzos, A.H. Menununckas u o6uosornueckas ¢pusuka [Texcr]: yueOnuk / A. H. Pemu3os. - 4-¢
u31., uctp. u nepepad. - Mocksa: I'DOTAP-Menua, 2016. - 647 c.: u.

Iepuoanyeckue u3xaHus

1. MenuuuHckas (u3nka: HaydHO-TEXHHYECKOoe M3faHue / YupeauTenb: Accouuanus MeTUIMH-
ckux ¢uzukoB Poccuy; ria. pen. Hapkesuu b.4., n.1.H., mpod., B.H.c. — M.: Acconmanus Meau-
IUHCKUX (pr3ukoB Poccuu. —xypHai BBIXOIUT 2 pa3a B nousyr. - OcHoBaH B 1995 roay. — ISSN:
1810-200X. - TekcT: HeMOCPEACTBEHHBIN (IOMMCKA Ha IEYaTHOE U3JaHKE)

2. IIpoexTrpoBaHUE W TEXHOJOTUS AJIEKTPOHHBIX CPEICTB: BCEPOCCUHCKUI HAayUHO-TEXHUYECKUIH
KypHan/ Yupeaurtenb: BraauMupckuil rocy1apcTBEHHBIH YHUBEPCUTET; TJ. peld. JI.T.H., Ipod.
@®enun A.B. — Bnagumup.: BI'Y. — xxypHan Beixoaut 2 pasza B noiyr. - OcHosan B 2001 rogy. —
ISSN: 2071-9809. — TekcT: HEOCPEACTBEHHBIH (MOAMMCKA HA TIEYaTHOE U3/IaHUE).
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IMepeuens pecypcoB HH(POPMANIMOHHO-TEJIEKOMMYHUKAIIMOHHO# ceTn « UHTEepHET»
Dnekmponno-oudbauoOmeunvle cucmemul u 6a3vl OAGHHBLX
1. O9BC «Znanium.comy: https://znanium.com/
2. OBC «Jlanby: https://e.lanbook.com/
3. OBC «IOpaiit»: https://urait.ru//
4. 9bC «YHuBepcureTckas oudanoreka onnaitn»: https://biblioclub.ru/
. Hayunas anexrponnas outdnuorexa (PYHDB) «eLIBRARY.RUx: http://elibrary.ru
. HanmonasneHas snekrponrnas oudmmoreka (HOB): http://H36.pd/
. basbl maHHBIX poccuiickux xypHanoB kommnanun «East View»: https://dlib.eastview.com/

~N O O1

Hayunsie nouckosvie cucmemol

1. ArXiv.org - Hay4HO-ITOUCKOBAasi CUCTEMA, CICIHATU3UPYETCSA B 00JACTAX: KOMIIBIOTEPHBIX HAYK,
acTpodu3uku, GU3NKH, MATEMAaTHKH, KBAHTOBO# Onostoruu. http://arxiv.org/

2. Google Scholar - momckoBasi cucrema Mo HaydyHOH JUTeparype. Briroyaer craTbu KpPYyIHBIX
HAyYHBIX M3[aTeIILCTB, aPXUBBI MPEIPUHTOB, MyOIMKAI[MHA Ha CAWTaX YHHBEPCHTETOB, HAYUYHBIX
o0IIIeCTB M IPyruX Hay4HbIX opranu3aiuii. https://scholar.google.ru/

3. SciGuide - HaBuraTop Mo 3apy0e:KHBIM HAYYHBIM 3JIEKTPOHHBIM PECypcaM OTKPBHITOTO JOCTYIIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

Ilpogheccuonanvnuie pecypcol cemu «Unmepnemy
1. ®enepanbHas uHpOpMaIMOHHasA cucTteMa «EIMHOE OKHO JOCTyna K MH(OPMAIMOHHBIM pecyp-
cam»: http://window.edu.ru/

8.2. Tlepeyenb HHGPOPMAIMOHHBIX TEXHOJOTHH, MCHOJb3YyeMbIX IPH OCYIIECTBJIEHUH
00pa30BaTeJILHOI0 IMpollecca, BKJIKYAs NPOrpaMMHoe olecrneyeHue, MHPOpMalMOHHbIE
CIIPaBOYHbIE CHCTEMbI

[IpoBeneHue JEKITMOHHBIX 3aHATHIA MpEroaraeT UCIOIb30BaHUE KOMIUICKTOB CIIAHI0B U
MPOrPAMMHBIX MTPE3CHTALIMI 110 pACCMATPHUBACMBIM TEMaM.

[IpoBeneHne NPAKTHUECKUX 3aHATUI MO JUCIUTIIMHE MPEANOIaraeT UCIOIb30BaHUE CIeIN-
AIM3UPOBAHHBIX AyJUTOPUH, OCHAIICHHBIX MEPCOHAIBHBIMH KOMIIBIOTEPAMHU, OOBCIMHEHHBIMH B
JIOKAJIbHYIO CE€Th M MMEIOIIUX B ONPEICIICHHOM HOPSAKE JOCTYI K pecypcam riobdanbHol cetu MH-
TEpHET.

JIJis BBITIOJTHEHUS 3aJaHUKA CaMOCTOSATEIIBHON MOJArOTOBKH O0yYaroIuecss 00eCcIeuynBalOTCs
JUTEPATYpPOH, a TaKKe B ONPEACIEHHOM IOPSIKE JOCTYIIOM K MH(OPMAIMOHHBIM pecypcam MH-
TEpHeTA.

JlucuuminHa odecredeHa HeOOXOAMMBIM IMPOrPAMMHBIM 00€CIICYCHHEM, KOTOPOE HAXOIUT-
cs B cBoOoHOM Aoctyne (mporpammbl Open office, cBoOOaHAS TUIIEH3US, KOJ JOCTyNa HE Tpedy-
eTcs).

B ¢wmane «IIpoTBHHO» rocyaapcTBEHHOTO YHUBepcuTeTa «JlyOHa» CO3aHbl YCIOBUS JUIS
OoOy4YeHHUs JIOJIeH C OrpaHUYCHHBIMUA BO3MOXHOCTSIMH: HCIIOJIb30BAaHHE CICIMAIBHBIX 00pa3oBa-
TEJBHBIX MPOTPAMM M METOJIOB OOYYCHUs, CIICIIUATbHBIX YUCOHUKOB, YUCOHBIX TIOCOOMI U NUIaK-
TUYECKUX MAaTEPUAJIOB, CIEIHATIbHBIX TEXHUUYECKUX CPEICTB O0yUYCHHS KOJUICKTHBHOTO U MHIIUBHU-
IyaJdbHOTO TOJIb30BaHUs, MPEIOCTaBIEHUE YCIYyT acCHCTEHTa (MOMOIIHHUKA), OKa3bIBAOIIUM O0Y-
YarOIMMCS. HEOOXO0IMMYI0 TEXHUYECKYIO MIOMOIIb, O0OECTIeUeHUE IOCTYTIA B 3/IaHUSI OPTaHU3AIIUH.

Nmeetcst yHUBEpCcaNbHOE CPEACTBO IS MOABEMA U MIEPEMEIICHU ST MHBAIHIHBIX KOJISICOK —
nasgyc-miatdopMa CKIaaHOM.

KommbroTepHsie kinacchl 000pyaoBaHbl ctonamu s uaBanuaos ¢ LI, Takxe 31eck 060-
pynoBaHsl paboume wmecta mqis aul ¢ OB3: ycraHoBieHBl cHenMaIbHBIA MPOrPaMMHO-
TEXHOJIOTUYECKUI KOMIIJIEKC MO3BOJSIONINI paboTaTh Ha HUX CTYACHTaM C HapyIIEHHEM OMOPHO-
JIBUTATEIHHOTO amnmapaTta, caaboBUISAINUM U caabocbimaniuM. IMEeroTcst rapHUTYpbl KOMIIAKTHBIE,
OecrpoBOHAs KJIaBHATypa C OONBIIMMH KHOMKaMH, OSCIPOBOJHON KOMITBIOTEPHBIN KOUCTHK C
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JBYMsI BBIHOCHBIMHM KHOTIKaMH, O€CIIPOBOJHON pecuBep, OecrpoBOAHAs BBIHOCHAS OOJbIIAast KHOTI-
Ka, IOPTaTUBHOE YCTPOMCTBO JUIS YTCHUS TIEYaTHBIX MaTepPHAaJIOB.

CrnenuanbHble Y4eOHUKH, yaeOHbIE TOCOOUS U TUIAKTUIECKUE MAaTepHalIbl, B TOM YHCIIE B
(opmare nevaTHBIX MaTepUaoB (KPYIHBIN mpudT mim ayanodaiinst) umetorcs B 9bC, Ha KOTO-
pble oAmucaH (QuiIrai.

Hannume Ha caiite ¢punmana cnpaBo4yHOM MHGOPMALIMU O PACIIMCAHUK YUIEOHBIX 3aHATHIA B
aIaTHPOBAHHON (pOpME MOCTYITHOW Ui 0OYYAIOMIMXCSl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3]10-
POBBSI, SIBJISIFOIIUXCS CICTTBIMU WU CITA00BUIALIMH.

8.3. Onucanue MaTepuaAIbLHO-TEXHHYECKOH 0a3bl

Jlyis ipoBeieHUs JISKIIMOHHBIX 3aHATHI WCIOJB3YETCS ayJAUTOPUS C TPOSKTOPOM U DKpa-
HOM.

JInst mpoBeieHUsT MPAKTHYECKUX 3aHATHI HCTONb3yeTcss kommnbloTepHbiit kinace (15 TIK) c
MIPOEKTOPOM U IKpaHOM (000pyAOBaHNE B COOCTBEHHOCTH).

OOyyaromuecs U3 9Kclia HHBAIUIAOB W JIUI[ ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS
MOTYT HCIIOJIb30BaTh CIIENUAIM3NPOBAHHOE MTPOrPAMMHOE M MaTepHATbHO-TEXHUYECKOoe obecrieye-
HUE:

—  o0ywaromuecs ¢ HApyIICHUSIMH OMOPHO-JABUTATEIHHOTO aIliapaTa Mmpu HeoOX0JiMO-
CTH MOTYT UCIIOJIb30BaTh a/IAlITUBHBIC TEXHUYECKHE CPEJICTBA: CICIIHAIEHO 000PY/I0BaHHBIC
JDKOWCTHKH, YBEITMICHHBIC BRIHOCHBIC KHOIIKH, KJIIABUATYPHI ¢ OOJIBIIMMHA KIIABUIIIAMH.

—  o0ywarommecs ¢ OTrPaHUYCHHSIMH 110 3PEHHIO MOTYT MPOCIYIIaTh JOCTYITHBIH
ayMoMaTepuall Wi MPOYHUTATh TEKCThI, YBEIMUNB MIPH(T HA dKpaHE MOHHUTOPA KOMITBIO-
Tepa. PekoMeH TyeTcs UCTOIb30BaTh SIKPAHHYIO JIYIY H JAPYTHAe BH3yaTbHBIC BCIIOMOTATEb-
HBIC CPEJICTBA, YTOOBI H3MEHUTH MIPUDT TEKCTA, MEKCTPOIHBI HHTEPBAJI, CHHXPOHHU3AIHIO
C Peublo U T.JI., IPOrpaMMbl 3KPaHHOTO AOCTYMa (CKPUH-PUIEPHI AJIsi POUTEHUSI TEKCTOBOM
nH(pOpMaUK Yepe3 CHHTE3UPOBAHHYIO PeUb) W/WJIU BKIIOUNUTH (DYHKIIHIO «9KPAHHOTO JTHK-
TOpa» Ha MEPCOHAILHOM KOMITbIOTEPE C oreparimonHoi cucremorr Windows 7, 8, 10.

—  o0ywaromuecs ¢ OrpaHUYECHUSMHU 10 CIYXy MOTYT BOCIOJIb30BaThCsI KOMIBIOTEPHOM
ayJIMO-TapHUTYPOM NpPU MPOCITYIINBAHUN HEOOXOIUMOW HMH(POpPMAIMK M NOPTATUBHOW WH-
nykuroHHo# cuctemoit cepun «MCTOK».

[Ipu HeoOxomuMOCTH O0yYaroIecs: ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI U UHBA-
U6l 00ECTIEYNBAIOTCS MEUATHBIMHU U (MJIH) DJIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamu (0bpa-
30BaresbHas mporpamma, yueOHble Mocodus u 1ip.) B GopMax, aJanTHPOBAHHBIX K OrPaHUYEHUSIM
WX 370POBbs U BOCHPUATUS HH(POPMALUU:

Jlis i1 ¢ HapyIEeHUSIMU 3PEHUS:

— B I€4YaTHOH GopMe YBETHMUEHHBIM HIPUPTOM,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA,

— B (hopme aynuodaiina.

Jlyig U1 ¢ HapyLIeHUSIMH CITyXa:

— B Ie4aTHOH dopme,

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

Jlyis U1l ¢ HapyIeHUsIME OIIOPHO-BUTATENIFHOTO annapara:

— B mevatHoil popwme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA,

— B ¢opme ayuodaiina.
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IIpunioxenne x paboueil nporpamMme JIUCHUIUINHBI

@ oHADbI OLIEHOYHBIX CpeacrTB

B pesynbraTe 0CBOCHUS TUCIMILIMHBI « DJEKTPOHUKA MEIUIIMHCKUX YCTaHOBOK» IpPOTpaM-
MBI OakanaBpoB 1o HanpaieHuto moArotoBku 03.03.02 «Dusuka» ¢ y4eToM HampaBIeHHOCTH Oa-
KaJaBpCKOW mporpaMmbl — « MenuiHcKas (HU3MKa» BBITYCKHUK JOJDKEH 00JIaaTh CIEAYIOIIMMHU

KOMIICTCHIIUAMMU:

Komnerenmus OIIK-2. CiocoGeH npoBOIUTh HAYYHBIE UCCIEIOBAHNUS (PU3UISCKUX 00BEK-
TOB, CUCTEM U IPOILIECCOB, 00padaThIBaTh U MPEACTABIATH SKCIIEPUMEHTAIIbHBIE IaHHbIE.

Komnerenmus OIIK-3. CnocoOeH MOHMMATh MPHUHIUIBI Pa0OThI COBPEMEHHBIX HMH(OpMa-
LIMOHHBIX TEXHOJOTUI U NCIOJIb30BaTh UX JUISl pellIeHus 3a1a4 Mpo(hecCuoHaNbHOMN e TeNbHOCTH

Komnerenmus IK-1. CniocoGeH ucnonb3oBaTh 0a30BbIe 3HAHUS MPU MMOCTPOSHUHU (U3HYE-
CKHUX M MaT€MaTUYECKHX Mojieiell B M30paHHOM 00JaCTH SKCIIEPUMEHTAIBHBIX U (WJIN) TEOpEeTHY e-
CKUX (PM3NYECKUX HUCCIIEIOBAHUI.

Kommnerenmus IMK-2. CriocobeH mpuHUMATh y4acTHe B NMPOBENSHHH HAYYHBIX MCCIIEIOBa-
HUN B U30paHHOI 00JIaCTH 3KCIEPUMEHTANIbHBIX U (MJIM) TEOPETUUECKUX (PU3NYECKUX HCCIIE0Ba-
HUN ¢ TTOMOIIBIO COBPEMEHHOW TPUOOPHOM 6a3bl (B TOM YHCIE CIOKHOTO (pu3mdeckoro o0opyao-
BaHUA) U UHPOPMAIIMOHHBIX TEXHOJIOTUH C YYETOM OTEYECTBEHHOI'O U 3apyOEKHOT0 OIBITA.

KOO u ¢hopmynuposxa komnemenyuu

Onucanune nokasarejei u KPUTEPHUEB OUCHUBAHUA KOMHeTeHHHﬁ, a TaAKIKe IIKaJ
OICHUBAaHUSA

Komnerenmusi OIIK-2. Ciocob6eH npoBOauTh HAyYHbIE UCCIEA0OBaHUS (PU3UIECKUX O0BEK-
TOB, CUCTEM U TIPOIIECCOB, 00pabaThIBATh U MPEICTABIISATH SKCIIEPUMEHTAILHBIC JTaHHBIC.

MHINKATOP JIO KPUTEPUU OLIEHUBAHUS
CTYOKEHWSE PE3VYJIbTATA OBYUEHUSI
Mo NMpaKTHKe
KOMIIETEHIIUU
1 IIKAJIA oueHMBaHus
(Ko 1 HAMMEHOBaHHUE)
1 2 3 4 5
€MOHCTPUPYET E€MOHCTPUPYET
HemoHcTpupy- A PHPY A CTPHPY! Jemonctpupyet
JIOCTaTOYHO YCTOWUYHMBOE
€T YaCTUYHOE N CBOOOIHOE U
YCTOWUYHMBOE 3HaHHE OCHOB-
3HaHHE OCHOB- YBEpEHHOE 3Ha-
HbIX TpUHI- 3HAHHE OCHOB- | HBIX MPUHLMIOB |~ 0
OIIK-2.1. CnocobeH OB 1 OCHOB HBIX [IPUHIIUIIOB M OCHOBHBIX N
- 1 OCHOBHBIX 3TanoB Hopmu-
NpOBOAUTH  HUCCJIENO HBIX JTaoB >rattoB dopyt OBaHI/I;IbI/IpCTa OCHOBHBIX JTa-
BaHHs, OPraHU30BbI- (hopmupoBaHus poBarms Hpcm p HOBJICHIS 1oB GpopMupo-
- ¥ CTaHOBJICHHS BaHUsI U CTa-
BaTb  CaMOCTOATC]Ib HOBIICHUS HAY4YHOTO KOJI-
HYIO U KOJUIEKTHBHYIO HAYHHOTO KO | o vumoro kon- | jeKTBa, ToMe- HOBJICHIA
OtcyTcTBHE | JIEKTHBA, TOJIC- HAY4YHOTO KOJI-
HAay4HO- JICKTHBA, TOJIE- PaHTHO BOC-
3HAHUSI paHTHO BOC- JICKTHBA, TOJIC-

HCCIIEI0BATENbCKYIO
paloTy miIsl MOUCKa U
BBIPAOOTKH HOBBIX
pemieHnii B obnactu
¢bu3uKu.

MIPUHUAMAS CO-
LUaJbHBIC 1
KyJIbTypHBIE

pasiums ie-

HOB KOJIJICKTH-

Ba. Jlomyckaet

MHOYECTBEH-
HBIE TpyOBIC
OIIMOKH.

PaHTHO BOC-
MIPUHAMAS CO-
[IUATIbHBIC U
KyJIbTypHBIC
paznuaus qie-
HOB KOJUICKTH-
Ba. Jlomyckaer
JIOCTaTOYHO
CEPbE3HBIC
OIIHMOKH.

MIPUHUMAS CO-
IIUATTbHBIC U
KyJIbTypHBIE

pas3nuus qie-

HOB KOJUICKTH-

Ba.
JHomyckaet o1-
JIeNTbHBIE HETPY-
Oble OmMOKH.

PaHTHO BOC-
MPUHUMAS CO-
LHAJIBHBIE U
KyJIbTYPHBIE
pas3nuyus uie-
HOB KOJIJIEKTH-
Ba.

He nonyckaer
OIIHOOK.
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JlemoHCTpHpY-

€MOHCTPUPYET E€MOHCTPUPYET
€T YaCTHYHOE A pPHbY A CTPHPY! JleMoHCTpHpYeT
JIOCTaTOYHO yCTOHUYHMBOE
ymenue ¢gop- o CBOOOHOE U
yCTOWUYHMBOE ymenue popmu-
MHPOBATh HC- YBEpEHHOE
yMmeHue GopMu- | poBaTh HCCIIe-
CJIeJI0BaTEIb- ymenue hopmu-
poBaTh Ucciie- | JI0BATENILCKHE
CKHE U ITPOCKT- poBaTh uccie-
JIOBaTEJIbCKUE U MIPOEKTHO-
HO- JIOBaTEIbCKUE U
MIPOEKTHO- BHEJIPEHYECKHE
BHEJIpEHUECKHE MIPOEKTHO-
BHEJIpEHYECKHE KOJUIEKTHBBI
KOJUIEKTHBBI BHEJIPEHYECKHE
OtcyrtcTBUE KOJUIEKTHBBI JUTSL BBITIOJTHE-
JUISL BBITIOJTHE- KOJUIEKTHBBI
YMEHUS JUIS BBITIOJIHE- | HUS padoT, Tia-
HUS padoT, JUTSL BBITIOJTHE-
HUS paboT, T1a- | HUPOBaTh, Op-
TUTaHUPOBATb, HUS paboT, TIa-
HUPOBAaTh, OP- | TAHU3OBHIBATH U
OpTaHHU30BBI- HUPOBATh, Op-
TaHU30BbIBaTh U | OIEHUBATh MX
BaTh U OICHU- TaHU30BBIBATh U
OLICHMBATh UX paboThL
BaTh UX pado- OLIEHMBATh UX
pabote1. [lo- Jomyckaet oT-
ThL. JlomyckaeT paboTEHI.
MyCKaeT JI0CTa- | JIeNbHBIE HeTpy-
MHO>KE€CTBEH- He nomyckaet
TOYHO Cepbe3- Oble OIMOKH.
HbIe TpyOBIe omuOOoK.
HBIC OIIHOKH.
OIITUOKH.
€MOHCTpPUDPY-
A TPUPY JemoHCTpHpyeT
€T 4aCTUYHOC
JIOCTaTO4YHO JemoHncTpupyer
YMEHHE OIpe- . M JemoHncTpupyer
YCTOMYMBOE YCTOMUYMBOE
JIEIATh e U CBOOOHOE U
yYMEHHE orpe- yYMEHHeE orpe-
nocieaoBa- YBEpEHHOE
o ACJIATh UEJIU U JACJIATH IEJIU U
TCJIBHOCTD JICU- YMEHU€E o1pe-
. noceoBa- MoCIeI0BaTE N b-
CTBUH, HCO6- o o JACJIATH IEJIU U
TCJIBHOCTDH JICU- HOCTH I€u-
XOJMMBIX JJIsS . . IOCJICI0BATEb-
CTBHIA, HEOOXO- | CTBHIi, HEOOXO- N
peuieHus akTy- HOCTH II€u-
JUMBIX JUIS pe- | JMMBIX JUIs pe- N
aJNbHBIX HAYy4- CTBHH, HEOOXO0-
HICHUS aKTY- LICHHS aKTY-
HO- JIMMBIX JUIS pe-
aJNbHBIX HAYYHO- | aJIbHBIX HAYYHO-
uccle10Ba- LICHUS aKTY-
UCCIIeIOBaTeNb- | UCCIIEI0BATENb-
TEJILCKHUX 3a- aJIbHBIX HAYyYHO-
a4y, IpUHA CKHX 3a71at, CKHX 3a71at, HCCJIEN0BATEND
OIIK-2.2.  Beusiser VaTh ,I/IC?IOHHI/I NPUHUMATh UC- | TPUHUMATb HC- CKITX 32724
INEPCICKTUBHBIC IIPO- MOJIHUTEIbHBIC TIOJTHUTEIbHBIC ’
6 TEJIbHBIE pe- N ClICHIS B MPUHUMATh UC-
IeNEL 11 (OPMYHPY HHICHHA B yCI10- CJII)OBI/IHX CreK CJII)OBI/ISIX CIeK TTOJHUTCIBHRIC
€T IIPUHLUIBI pelle- BUSAX CIEKTpa | ° ey » pelueHns B
OtcyrtcTBUE . Tpa MHEHHIA; Tpa MHEHHUIA;
HUs AKTYaJIbHbIX . MHCHHH, Ya- YCJIOBHUAX CIICK-
YMEHHI JIOCTaTOYHO yMEHHE IPOBO- N
HaquO_ CTUYHOC yMeE- o Tpa MHCHUU;
HH1e TTPOBOTITE YCTOWYHMBOE JIITh aHAJIU3 U MEHIHE HDOB®
HUCCIIEOBATEIBLCKUX P yMEHHE POBO- 00001eHne Y P
0 AHaJH3 1 JIITh aHAJIU3 U HAYYHBIX J]aH JUATH AHATIS |
3ala4 B 00JacTH M€ 0000111eH1E y 000011eHne

JTUITAHCKOU (PU3HUKH.

Hay4HBIX JaH-
HBIX B COOTBET-
CTBHHU C 3371a-
YaMH HCCIIENI0-
BaHUSI U OIIpe-
JETSTh
HaTpaBJICHUS
NaJbHEHUIINX
HCCIEeNOBaHUI
# pa3pabOTOK.
Homyckaer
MHOXECTBEH-
HEIE TpyObIe
OIIMOKHL.

0000111eHE
HAyYHBIX JaH-
HBIX B COOTBET-
CTBUH C 3a]1a-
YyaMH HCCIENO0-
BaHUS U OIIpe-
JIEJIATH HaIlpaB-
JIEHHUS 1aJlb-
HEHIMX Hccie-
JIOBaHUU U pas-
pabotok. Jlo-
MTyCKaeT JI0CTa-
TOYHO Cephe3-
HBIE OIIMOKH.

HBIX B COOTBET-
CTBHUH C 3aj1a-
JaMH UCCIEN0-
BaHUS H OIIpe-
JIEJIATH HaIlpaB-
JIEHUS aJIb-
HEHIMX Hccie-
JIOBaHUH U pa3-
pabotok. Jlo-
ITyCKaeT OT-
JIeTbHBIC HETPY-
ObIE OIINOKH.

HayYHBIX JJaH-
HBIX B COOTBET-
CTBHUH C 3aj1a-
JaMH UCCIEN0-
BaHUS U OTIpe-
JIENIATH HaIlpaB-
JIEHUS aJIb-
HEHIMX Hccie-
JIOBaHUU U pa3-
pabotok. He
JIOITyCKaeT
OIINOOK.
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OIIK-2.3. Pa3pabatbi-
BAE€T METOJUKHU pellie-
HUS U KOOPAHWHHUPYET
BBIIIOJIHEHUE OTHEIb-
HBIX 33JlaHU{ IIPU PYy-
KOBOJICTBE  T'PYIIION
UCCIIEI0BATEIEN.

OtcyTtcTBUE
BIIAJICHUS

JlemoHCTpHpY-
€T YaCTHYHOE
BJIAJICHUE
HAaBBIKAMH,
KOJIJIEKTUBHOTO
00CyKaeHUS
pe3yabTaToB
paboTsl, Gop-
MHUPOBAHHUSI
HOBBIX KOJIJIEK-
THBHBIX MO/~
XOJIOB B pelIe-
HUM HAY4HO-
TEXHHUYECKHX
3aaa4. Jomyc-
KaeT MHOXKe-
CTBEHHBIE IPY-
ObIc OIIMOKH.

JemoHCcTpHupyeT
JIOCTaTOYHO
YCTOHYHBOE

BJIaJICHNE

HaBBIKaMH, KOJI-
JIEKTUBHOTO
00CYyKICHUS
pe3yibTaToB

paboTsh1, hop-

MHUPOBaHUsI HO-
BBIX KOJIJICK-

TUBHBIX I10/IXO-

JIOB B pEIICHUN

Hay4HO-
TEXHHUYECKHX
3aga4. Jomyc-
KaeT JoCcTaTo4-
HO Cepbe3HbIe

OIITHOKH.

JemoHCTpHpyeT
YCTOHYHBOE
BJIaJICHNE
HaBBIKAMH, KOJI-
JIEKTUBHOTO
00CYKICHUS
pe3yibTaToB
paboTs1, hop-
MUPOBaHUsI HO-
BBIX KOJIJIECK-
TUBHBIX ITO/IXO0-
JIOB B pEIICHUN
Hay4HO-
TEXHUYECKHX
3a7a4. JJomyc-
KaeT OT/IeTIbHbIC
HerpyOble
OIIIMOKH.

JemoHncTpHupyer
cB0OOIHOE U
YBEpPEHHOE Blla-
JICHUE HAaBbIKa-
MU, KOJUIEKTHB-
HOTO 00CyKIe-
HUSI pe3ybTa-
TOB PabOTEHI,
(dopmupoBaHus
HOBBIX KOJIJICK-
TUBHBIX MTOAXO0-
JIOB B PEIICHUH
Hay4HO-
TEXHUYIECKHX
3anad. He no-
MyCKaeT OIIHU-
OoK.

Komnerenuus OITK-3. CriocobeH MoHMMATh MPHHIUTIBI paOOTHI COBPEMEHHBIX MH(pOpMa-
LIMOHHBIX TEXHOJIOTHI U MCIOJIb30BaTh UX Ul pelleHus 3aad MpodecCuoHaTbHOM e TEIbHOCTH.

HNHINKATOP N0- KPUTEPUUN OIIEHUBAHUS
CTUXKEHMUS PE3YJIBTATA OBYUEHMUSI
KOMIETEHIINA 10 NMPAKTHKeE
(kox 1 HaMMEHOBa- HIKAJIA onenuBanus
HHUE)
1 2 3 4 5
JemoHcTpupy- | JemoHcTpupyer JleMoHCTpHpYeT
eT 4YaCTUYHOE | JIOCTATOYHO CTOHUMBOE JleMoHCTpHpYET
3HaHHE T[PHH- | YCTOWYMBOE :}:HaHHe - cBoOOZIHOE U
UWIIOB HMCMONB- | SHAHME —IPHEH- | o I/ICHI())HB YBEpEHHOE 3Ha-
OIK-3.1. O6nanaer 30BAHMA  CO- | LMNOB HCNOMb- | coBpe- HUE TPUHIIUIIOB
BPEMEHHBIX 30BaHMs COBpe- | i | HCTIOTB30BAHMS
3HAHUSAMH OCHOBHBIX MH OPMAIH- MEHHBIX UH- (DOPMAIHOHHEX COBPEMEHHBIX
UCTOYHMKOB  HH(pOP- OHHBIX TEXHO- | (POPMALMOHHBIX TC)?HOHOFI/Iﬁ s nH(OPMALIHOH-
Maluyu B TJI00abHBIX JOTHH B TMpO- | TEXHOJIOTHA B npotbecero- HBIX  TEXHOIIO-
KOMIIBIOTEPHBIX  Ce- (beSCI/IOHaJIL— npodoecgno— HABHOH  siesi- ruil B np(l(bec-
HOW  JiesiTeNb- | HAJIbHOM esi- CHOHAJILHOM
Tax. IMeer nipeacras- | Orcyrcraue A e TEJILHOCTH; .
5 N HOCTH; YacTU4- | TEIBHOCTH; JI0- yeTofamBoe JIeSITEIbHOCTH;
JICHAC 00 OCHOBHBIX HOE 3HaHHEe | CTATOYHO AHAHME  OCHOB cBobOZIHOE U
METOJax, Crocodax u OCHOBHBIX HC- | YCTOWYHBOE HEX  deToum. | YBEPEHHOE 3Ha-
cpencrBax noayd4e- TOYHMKOB MH- | 3HAHHE OCHOB- | =~ (bopma- HHE OCHOBHBIX
HI/IH, XpaHCHI/I}I, Hepe_ (bop6Ma]_[I/II/I B | HbIX HCTOYHU- n B T06AT- UCTOYHHUKOB
rII00ATBHBIX kOB uH(pOpMa- uHboOpMaUU B
paboTtku  umHpOpMa- COMITLIITC ¢’6p HBIX  KOMIIBIO- €b6p H
p- uud B rnobanb- | o | TI06aIbHbIX
[Hn. HBIX CeTsX. | HBIX  KOMIIbIO- I[(I:H cKaeT OT' KOMITBIOTEPHBIX
Homyckaer TEPHBIX  CETSX. enb};{me Her cersix. He po-
MHOECTBEH- Homnyckaer jo- gme oum61<np y MyCKaeT  OIH-
Hble  TpyOBIe | CTATOYHO Cepb- ' OoK.
OIIMOKHL. €3HbIC OIMIOKH.
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E€MOHCTPHPY- EMOHCTpPHUPYET E€MOHCTPUPYET
A Tpupy- | [ PUPYeT | JISMOHCTPUPYET | 1o o oroupver
€T YaCTUYHOE | JIOCTATOYHO YCTOHYMBOE
. CcBOOOTHOE "
BIAJICHUE Me- | YCTOWUYMBOE BIIAJICHHEC METO-
YBEpPEHHOE BJa-
TOIAaMH MaTe- | BIaJICHHE METO- | JaMH  MaTeMa-
JICHUE METOo/a-
MAaTHYECKOTO JaMH ~ MaTteMa- | THYECKOTO MO-
MH  MaTeMaTH-
MOJICTIHPOBa- THYECKOTO MO- | JCITUPOBAHUS
YECKOro MoJIe-
HUS TIPUOOPOB | IEITHPOBAHUS puOOpPOB "
JTUPOBAHUS
U TEXHOJOTH- | MPHOOPOB U | TEXHOJIOTHYE- HOHBODOB "
OTCyTCTBHE | YECKMX  MPO- | TEXHOJIOTHYE- CKHX TIPOIIECCOB pHoop
TEXHOJIOTHYC-
BIIAJICHUS LECCOB € HMC- | CKUX NMPOUECCOB | € MCMOMB30BA- | o = OLECCOB
OIIK-3.2  3uaer co- MOJNK30BAHHEM | C  MCTIONB30BA- | HMEM  COBpe- | chponLS;OBa
BpEMEHHBIE HHTEpaK- COBPEMEHHBIX HUEM COBpe- | MEHHBIX HH- | coBpe
TUBHBIC HpOFpaMMHBIe I/IH(I)OpMaHI/I— MECHHBIX HUH- (bOpMaIII/IOHHLIX MEHHBIX HH-
KOMILTEKCEL M OCHOB- OHHBIX  TEXHO- (bOpMaHI/IOIEHLIX TEXHOJIOTHH. (bOPMALIHOHHBIX
soruid. Jlomyc- | TEXHOJIOTHIA. Jomyckaer ot- N
Hble MpHEMBbl 00pa- TexHonoruii. He
KaeT MHOXe- | JlomyckaeT 10- | menbHBIC HETpY- Oy CKaeT
OOTKHM  SKCIIEpUMEH- CTBEHHBIE TpY- | CTATOYHO Cepb- | ObIe OLIMOKH. omny601<
TAIBHBIX JAaHHBIX, B ObIc OIIMOKH. €3HbIe OIIMOKH. '
TOM YHUCJIIE C HUCHOJb- Hemonctpupy- | Jemonctpupyer | JIeMoHCTpHpYET
30BaHHEM CTaHAAPT- €T YacCTUYHOE | IOCTATOYHO YCTOHYHBOE JemoHcTpHpyeT
YMEHHE TpPH- | YCTOWYHBOE YMEHHE MpUMe- | CBOOOAHOE  H
HOT'O mporpaMMHOro
MCHATH CIICHU- YMCHUE TIpUME- HATH cCleunuain- YBEPEHHOC
00ecreueHH s, TaKeTOB aM3UPOBAHHOE | HATH CHELUANU- | 3UPOBAHHOE YMEHHUE IpUMeE-
InmporpamMmm o0miero u MMpOrpaMMHOE 3UPOBAHHOE MMpOrpaMMHOE HATH CIeUHa-
CIEIMAJIBbHOTO0 HAa3HAa- obecrieucHue MPOrpaMMHOE obecrieucHue 3UPOBAHHOE
YeHMS npu  TpoBeje- | obecrieyeHue NpU  TPOBEIE- | MPOrPaMMHOE
OTCyTCTBHE | HAUHM TEOpPETH- | MPH  IPOBE/Ae- | HUUM TeopeTHue- | oOecrneucHue
YMEHHUSI YECKMX pacye- | HUM TEOpPEeTHUYe- | CKMX PacyeToB | MpH  IPOBEIE-
TOB U 00paboT- | CKHX pacyeToB | U 00paboTKe | HUM TEOpEeTHYEC-
K€  OJKCIepu- | u 00paboTKe | IKCIEPUMEH- CKUX PacyeToB
MEHTAJIbHBIX JKCIICPUMECH- TaJdbHBIX  JOaH- | U 00paboTKe
naHHbiX.  Jlo- | TanbHBIX  JaH- | HBIX. JlomyckaeT | sKcriepuMeH-
MyCKaeT MHO- | HbIX. JlOIycKaeT | OTHeNbHbIE He- | TalbHBIX  JIaH-
JKECTBEHHBIC JIOCTATOYHO rpyosie  omm6- | Heix. He momyc-
rpyOble ommb- | cepbe3Hble KH. KaeT OIINOOK.
KH. OIHOKH.
€MOHCTpPUDPY- €MOHCTPUPYET E€MOHCTPUPYET
A pupy- | A PUpYCT | JISMOHCTPHPYET | 1y o roupyer
€T 4YaCcTUYHOE | JIOCTATOYHO YCTOHUYHMBOE
OIIK-3.3. OcymectB- . cBOOOIHOE W
ymeHue obec- | ycToW4MBOE yMeHHue obecrie- BeDEHHOE
nseT cbop, 0OpaboTKy neunBaTth cOop | ymMeHHe obec- | uuBath  cOop yMe]Zme oBecrie
U aHaliu3  HAY4YHO- HAy4YHO- nmeunBaTh cOOp | Hay4yHO- ZHBaTb 60
TEXHUYECKOH HHOP- TEXHUYECKOU Hay4HO- TEXHUYECKOU HayHO- p
MAaIlMH, HEOOXOIUMO (HayuyHOl) WH- TCXHI/I‘{CSKOI/I (HayJHOH) WH- -
OrcytcTBUE | (opMaIum, (HayuHO#) wWH- | popMaLUH, He- M
JUId TIPOBEIECHUSI HC- N 2 (HayJHOM) WH-
YMEHUS He00X0INMOI dbopmanmu, He- | 0OOXOAMMON TSI

CJIETOBAaHUM, HCIOJb-
3ys OCHOBHBIE IIpO-
rpaMMHBIE CpPE/ICTBA U
nH(pOpMalIOHHbIE
CUCTEMBI.

IUIA  TIOCTAHOB-
KA W peIIeHus
3a/1a9 UCCIIe0-
BaHusa. Jlomyc-
KaeT  MHOXKe-
CTBEHHEIE TPy-
OBIe ONMMOKH.

00XOIMMOH IS
IIOCTAHOBKH H
peleHnst 3amad
HCCIICIOBAHUS.
Homyckaer no-
CTaTOYHO Ceph-
€3HbIE OLIMOKU.

IIOCTAHOBKH U
peleHus  3a1a4
HCCIIENOBAHUS.
Jomyckaer oT-
JICNIbHBIC HETpy-
ObI€ OIIMOKH.

dopmarmu, He-
00XOIMMON JUIA
IIOCTAHOBKH H
pelreHust  3aaa4
HCCIIEIOBAHUS.
He nomyckaer
OIINOOK.

Komnerennus IK-1. CiocoGeH ncnonp3oBaTh 0a30Bble 3HAHUS MPU MOCTPOCHUH (hU3UUe-
CKUX U MaTeMaTHYeCKHX MojeNiell B u30paHHO# 001acTH SKCIIEPUMEHTANBHBIX U (M) TEOpETHY e-
CKUX (PU3UYECKUX HUCCIIECTOBAHUIA.
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NHAUKATOP 10- KPUTEPUU OUIEHUBAHUS
CTUXEHMUSA PE3YJIBTATA OBYUYEHMUSI
KOMIIETEHIAA O MPAaKTUKeE
(ko1 1 HaMMEHOBA- HIKAJIA oueHuBaHusi
HUE)
1 2 3 4 5)
E€MOHCTPHPY- E€MOHCTPHUPYET EMOHCTPUPYET
A Tpupy- | 1 pupyer | Jlemonctpupy JleMOHCTpHpYeT
€T YaCTHIHOE JIOCTATOYHO YCTOHYHBOE
o CBOOOHOE U
3HAaHHUE JIOCTH- YCTOHYMBOE 3HAaHUE JIOCTHU-
N N YBEpEHHOE 3Ha-
JKECHHH OoTede- 3HAaHHUE JIOCTH- JKESHHH oTeYe-
N N N HUE TOCTHKE-
CTBEHHOH 1 JKEHHH OoTede- CTBCHHOH 1 .
. N . HUH oTeue-
3apyOeKHOU CTBCHHOH U 3apyOeKHOM N
. CTBCHHOH U
OTtcyTcTBHE HAyKH U TEX- 3apyOeKHOM HAyK{ M TEXHU- .
3apyOeKHON
3HAHUS HUKHU B 00J1a- | HAYKU U TEXHHU- KH B 00J1aCTH
. HAyK{ M TEXHH-
CTH MEJMIIUH- KU B 00J1acTH MEIMIIUTHCKON
. . KH B 00J1aCTH
CKOW (DM3HKH. MeULUHCKON ¢uzuku. Jlo- .
Homyckaet ¢duzukn. Jlo IIyCKaeT OT MEMLHHCKOU
y ' y ¢u3uku. He
MHO>XECTBCH- IMyCKa€T 10CTa- JCJIbHBIC HETPY-
JIOMTyCKaeT
HbIe TpyOBIe TOYHO Cepbe3- Oble oImMOKH.
OIIHOOK.
OIKOKH. HbIE OIIMOKH.
JemoHcTpUpyeT
HemoHcTpupy- IOCTATOUHO Jemonctpupyer | JemoHCcTpUpyeT
eT YaCTHYHOE . YCTOHYNBOE cBoOOZIHOE W
YCTOHYUBOE
yMeHue cdop- verme oo ymeHue chop- | yBepeHHOE
MYJINPOBATh y p MYJIAPOBATh ymerue  cdop-
MYJIMPOBATh
KOHKPETHYIO KOHKPETHYO MYJIMPOBaTh
KOHKPETHYIO
(huznYecKyIo (busHEecKyIo (hu3HYECKyIO KOHKPETHYIO
HK-1.1. Berasiser sajaty, - Bh- | oo Y apr | 33709, BbI- | (DM3MYECKYIO
IICPCIICKTUBHBIC IIPO- Opatb METOJ 6paTLy, MeTox Opath METOJZ | 3amady, BbI-
- eaT3aLum eaI3alnu Opatb METO,
Oenet 1t opiymipy EKCHC I/ILI\I/ICHTa pea3atii SKCHG I/III-I/IGHTEI u Eanmaunn :
€T MPUHIUIIEI pelIe- p OKCIIEPMMEHTA U p p
U pelaTth ero ¢ pemiath €ro ¢ | 9KCHepHUMEHTa U
HUA AKTYyaJIbHBIX pemats €ro ¢
MOMOIIBIO  CO- HOMOIIBIO €O MOMOIIBIO  CO- | peliath ero ¢
Hay4HO - MCCJIICIOBa- BpEMEHHOI BoeMeHHOf an. | PPEMEHHOI an- | momompio  co-
TEIbCKUX 3a/1a4 B 00- anmnaparypsl 4 n];paTprI 4 | TapaTypsl ¥ | BpeMEHHOH aIl-
JIACTU  MEIULMHCKOU uHbopMarm- HH(OPMALLHOH- HH(OPMALIMOH- | TapaTypbl u
OHHBIX TEXHO- HBIX  TEXHOIO- | HH(OPMAIIMOH-
usnxu. N HBIX  TEXHOJIO- . (bop
JOTHH U C HC- . TM{ U C MCHOJb- | HBIX  TEXHOIO-
THId M C HCIIOJb- N
OtcyTcTBHE | MOJIB30BaHHEM 30BaHUEM  HO- | THH M C UCIOIb-
. M 30BaHUEM  HO- N
YMEHHI HOBEHILIETO . Beilllero  poc- | 30BaHUEM  HO-
. Beifero  poc- N N
pOCCHICKOTO U . CHIiICKOTO ¥ 3a- | Beifmero  poc-
CHIACKOTO U 3a- N
3apy0eKHOTO pyOexHOoro CHHCKOTO W 3a-
. pyOexHoro .
OTIBITA; ya- OMBITA; YCTOW- | PyOekKHOTO
OMBITA;  JIOCTa-
CTHYHOE yMe- . YHBOE YyMEHHE | ONbITa; CBOOOM-
TOYHO YCTOHYH-
HHE paboTaTh C Boe . paboTatpb C | HOE W YBEpeH-
HAy4yHOM JHTe- pa60TaTLYM . HAy4YHOM JUTe- | HOe YMEHHE
aTypoi, Wuc- N aTypoit uc- | paborath c
parypou, HAy4YHOM JMTE- Parypor, p N
MOJIb3Ysl HOBBIC . MOJb3ysl HOBBIC | HAYYHOU JIUTE-
nHpopMmann patypon, He- WH(OPMALIHOH aTypPOit 15(8
P MOJb3Yysl HOBBIE p Parypor,
OHHBIE TEXHO- HbIC  TEXHOIO- | MOJB3Yysl HOBBIC
JIOTHH, CIIEAUTh MH(pOpMAIIHOH- THH, CIACIUTh 33 | MHOOPMAIMOH
’ . | HBIE  TEXHOJO- > p
3a HAYYHOM HAy4YHOU TMEpH- | HbIE  TEXHOIO-
. THH, CICIUTh 32 N
MEPUOUKOI. o OJTUKOH. THH, CICAUTH 3a
HAY4YHOU TMepHu- N
Homyckaer OIHKO To Homnyckaer oT- | HAy4HOH HEepHU-
MHOYKECTBEH- ’ JIeJbHBIE HETPY- | OJUKOM. He
MyCKaeT J0CTa-
HBle  TpyOBIe Oble OmMOKH. JIOITyCKaeT
TOYHO  CEphe3-
OIITMOKHL. O OOK.

HBIE OIIMOKH.
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JlemoHCTpHpY-

or  aCTHUROC Hemonctpupyet | JleMoHCTpHpYyeT
BATEHIE KOM JIOCTaTOYHO yCTOHUYHMBOE JemoHCcTpHpYyeT
IIK-1.2. Criocoben IblOTEpOM  Ha yCTOWUYHMBOE BJIaJICHUE KOM- | CBOOOZHOE M
IIPUMEHATE npo- npoheccro BIIQJICHHC KOM- | IBIOTEPOM  HA | YBEPCHHOE BJa-
Hg BHOM mplOTepoM  Ha | mpodeccno- JICHHE KOMIIBIO-
rpaMMHOe M HH(Op- oBHC.  3HACT npodeccuo- HaJIbHOM TEpOM Ha WpO-
MalMOHHOE  obecre- OrevicTBie zz - ;13 g3pr. | HATBHOM yYpOBHE, 3HaeT | (pecCHOHAIEHOM
YeHUE€ HAy4HBIX MHC- BJ'I;II[GHI/IH KoB  mIporpay. | YPOBHS  3HACT | OJIMH M3 S3BIKOB | ypOBHE, — 3HacT
CJIEIOBAHMM, COBpPC- MPIpOBafII/ISIp OJIMH U3 SI3BIKOB | MPOTPaMMHUPO- OJIMH U3 S3BIKOB
MCHHBIE METONB W BBICOKOTO MPOrPpaMMHUPO- | BaHHS BBICOKOTO | IMPOTPaMMHPO-
OBHSL Jlo BaHUs BBICOKOTO | YpoBHs. Jlomyc- | BaHHSI BBICOKOTO
CpeacTea MeH\IfIHHH' ip CKaeé MHO- | YPOBHS. Homyc- | xaeT oTaensHbie | ypoBHA. He mo-
CKMX TCXHOJIOT'HH. )K};,CTBeHHLIe KaeT J0CTaTo4- | HerpyOble MyCcKaeT  OllH-
HO  Cepbe3Hble | OMIMOKH. OoK.
rpyObie  OIuo- oK
KU )
E€MOHCTPHPY-
K-1.3. Bia A TPIPY JemoHCcTpUpYyeT
D, JeeT Me- €T 4YacTU4YHOE IOCTATOMHO Jemonctpupyet | JleMmoHCcTpupyeT
BJIaJICHNE . CTONYMBOE cBoOOZHOE W
roAamu HAYHHOTO HaBi[IKaMI/I a- | YOTOMIMBOC 1}3/na eHre BE eiﬂoe BJIa-
MMPOrHO3UPOBAHUS, P BJIaJICHNE A yBep
6 00TBI C Tmake- HaBbkami  pa. | HBPIKAMH  pa- | JeHHE  HAaBbIKa-
MCTOMaMH pabOoThI Ha TaMM TPUKIAA- | naKerT)a 00TBI ¢ makeTa- | MU paboThl €
COBPEMEHHBIX  (hu3u- Otevicreme | HPIX TPOTPAMM | o e | MW TIPHIUIQJHBIX | MaKeTaMH  MpH-
YECKUX YCTaHOBKax H BH;,/JICHI/IS[ 3KCIICPUMEH- nporrr))aMM Hakc nporpaMMm 3KcC- | KJIaJHBIX  MpPO-
TaJILHOM M T€O- MEPUMEHTAIb- rpaMM  9KCIe-
HaBbIaMH pa6OTBI ¢ €TUYECKOU TCPUMEHTAITL- Hog U TEOpETHU iMeHTaanoﬁ
IMakeraMyu  IpUKIad- p HOW M TEOpPETH- ' Teop p
¢uzukun.  Jo- ueckoil r3uK 4ecKol (M3MKH. | 1 TeopeTHye-
HBIX Hporpamm ¢usu- MYCKAET  MHO- | o er 0' JlomyckaeT OT- | CKOH  (PU3MKH.
KO-TCXHMYCCKUX  CH- JKECTBEHHBIE y a JenbHBle Herpy- | He  momyckaer

CTEM.

rpyOble ommmob-
KH.

CTaTOYHO CEph-
€3HbIE OLIMOKH.

Obl€ OLIMOKH.

OIIIMOOK.

Komnerennus IIK-2. CriocobeH mpruHUMATh ydyacTHE B IPOBEICHUH HAYYHBIX HCCIICIOBA-
HUW B M30paHHON 00JIaCTH SKCIIEPUMEHTAIBHBIX U (MJIM) TEOPETHUYECKUX (PU3MUECKHX HUCCIEI0Ba-
HUH C TTOMOIIBIO COBPEMEHHON IPHOOPHOM 6a3bl (B TOM YHCIIE CI0KHOTIO (pu3mdeckoro obopyao-
BaHUA) U UHPOPMAIIMOHHBIX TEXHOJIOTUN C Y4ETOM OTEYECTBEHHOI'O U 3apyOEKHOT0 OIBITA.

HHIAUKATOP 10O- KPUTEPUU OLIEHUBAHUSA
CTH/KEHUSA PE3YJIbTATA OBYUYEHUA
KOMIIETEHIIUAN 10 NMPaKTUKe
(kox 1 HaMMEHOBa- HIKAJIA oueHuBanusi
HHUE)
1 2 3 4 5
Hemonctpupy- | Hemoncrpupyer | Jemonctpupyet | JemoncTpupyer
€T YaCTUYHOE JOCTaTOYHO YCTOHYMBOE cBOOOIHOE H
3HAHHE 3aK0- yCTOHYMBOE 3HaHHUE 3aKOHO- | YBEPEHHOE 3Ha-
HK-2.1. Omnpenensier HOMEpHOCTeil | 3HAaHME 3aKOHO- | MepHoCTeil (u- HUE 3aKOHO-
eJIb NpOBEACHUS (hmznuecKkux MepHOCTeH ¢u- | 3uuUecKux mpo- | MepHocTel ¢u-
IKCIIEpUMEHTa TI0 (Du- IIPOLIECCOB, 3HYECKHX PO- I1ECCOB, JIeXKa- 3WYECKHX IIPO-
3UKE BBICOKHX DHEp- JeKAIIIX B I1ECCOB, JIeXKa- IINX B OCHOBE IIECCOB, JIeXKa-
. OtcytcTBHE | OCHOBE QU3H- HIUX B OCHOBE (hu3myecKoro IIUX B OCHOBE
i 1 3akOHOMEpPHO- 3HAHUSA YECKOTO IKCIIE- (hus3nyecKoro SKCIIEPUMEHTA, (uznIecKoro
CTH (U3HYCCKUX MPO- PUMEHTa, OC- | OJKCIIEPUMEHTAa, | OCHOB pabOTHl | OSKCIEPHMEHTa,
IeccoB, IJICKAIIUX B HOB pa0OTHI OCHOB pabOTHI BEIOpaHHOM OCHOB PaboThI
OCHOBE (hU3MUYECKOTO BBIOpaHHOI BEIOpaHHOM (hm3uKo- BEIOpaHHOM
SKCIICPUMEHTA. ¢usmKo- ¢uzmKo- TEXHUYECKON ¢u3uKo-
TEXHUYECKOH TEXHUYECKOH cucremsl. Jlo- TEXHUYECKOU
cuctemsl. Jlo- cuctemsl. Jlo- ITyCKaeT OT- cucremsl. He
MyCKaeT MHO- | TYCKaeT I0CTa- | JeJbHbIC Herpy- JIOITyCKaeT
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JKECTBCHHBIE TOYHO Cepbe3- Oble OmMOKH. ommOOK.
rpyOble ommo- HBIE OIIMOKH.
KH.
Hemonctpupy- | JeMoHcTpHpYeET
€T YacTHIHOE JOCTATOYHO Hemonctpupyet | JemoHCTpupyeT
YMEHHE B BbI- YCTOHYMBOE YCTOHYHBOE cBoOOIHOE U
0ope TeXHHYE- | YMEHHE B BbI- | YMEHHE B BBIOO- YBEpPEHHOE

CKHUX CpE€ICTB,

6ope TexHuYe-

PC TEXHUYCCKUX

YMEHHE B BHIOO-

MOJITOTOBKE CKHUX CPEJICTB, | CPEICTB, IOJIr0- | pe TEXHUYECKUX
obopymoBaHus, MOJITOTOBKE TOBKE 000py/I0- | CpeACTB, MOATO-
OtcyTcTBHE Pyl A Py PEICTB, IO
CHIS MPUHATHY Y4a- | OOOPYZOBaHHS, | BaHUS, IPHHS- | TOBKE 000pYIO-
y CTHS B TIPOBE- | TPUHATHAW y4a- | THH y4acTUS B BaHWUsI, IPHHS-
JICHUU DKCIIe- CTHS B IIPOBE- MPOBEACHUHT THU Y4acTHS B
puMeHTOB. J{o- JICHUU JKCIIe- | SKCIIEPUMEHTOB. MIPOBEJICHU U
TIK-2.3. ®opmymnpy- nmyckaeT MHO- | puMeHTOB. [lo- | JlomyckaeT oT- | SKCIIEPHMEHTOB.
JKECTBEHHBIC MyCKaeT JiocTa- | JenbHble Herpy- | He momyckaer
€T OCHOBBI PabOTHI
L rpyOble ommob- | TOYHO cepbes- Oble OImMOKH. omuOOoK.
BBIOpaHHON  (hHU3HKO- KH. HbIE OMIMOKH.
TEXHUYECKOM  CHUCTe- EMOHCTPHPY-
A TPUPY JemoHCcTpHpyeT
MBI U OCOOEHHOCTHU €T YaCTHYHOE IOCTATOMHO Jemonctpupyet | JlemoHcTpupyet
almaparypsl, HCIIONb- BJIaJICHUE OC- yerToftamBoe YCTOHUYHMBOE cBOOOIHOE U
. HOBamH pabo- BJIaJICHUE OCHO- | YBEpEHHOE BIla-
3yeéMOU B MCIUIWH- BJIaICHUE OCHO-
N TBI U 0COOEH- sani paGor p | BAMH paboThl M | JIeHHE OCHOBa-
CKOl (H3HKe. HOCTSIMM arlla- p OCOOEHHOCTAMH | MU pabOThI U
0COOEHHOCTSAMHU
paTypbl pusu- anmapaTypbl 0COOCHHOCTSAMH
anmapaTypbl
KO- ¢uzuko- amnmapaTypbl
OtcyrtcTBUE . ¢uzuko- N
TEXHUYECKOM . TEXHAYCCKOM ¢dusuko-
BJIaJICHUS TEXHUYECKOM N
CHUCTEMBI, HC- CHCTEMBI, UC- TEXHAYCCKOM

MOJIb3YyEMOH B

CHCTEMBI, HC-
MOJIb3YyEeMOH B

MOJIb3YyEeMOH B

CHCTEMBI, UC-

ME IUITHHCKOM . Me IUITHHCKO#M MOJTB3yEMOii B
ME IUITHHCKOM N
¢duzuke. Jlo- (dusuke. Jlomyc- | MEIUIIMHCKOM
¢dusuke. Jlomyc-
MyCKaeT MHO- KaeT OTICIIbHBIC ¢dusuke. He
KaeT JI0CTaToY-
KECTBEHHBIC HerpyObIe JIOTTYCKaeT
HO CEPhE3HBIC
rpyObIe Ommmo- OIIINOKH. OIHOOK.

KH.

OIINOKH.

[Ipu GannpHO-PEHTUHIOBOM CUCTEME BCE 3HAHUWS, YMEHHUS U HaBBIKHU, IPUOOpETaeMbIe CTY-
JICHTaMHU B Pe3yJIbTaTe U3yUeHUs AUCUUIUINHBI, OLCHUBAIOTCS B Oauiax.

Onenka kayecTBa pabOThl B PEUTHHTOBOM CHCTEME SIBIISIETCS HAKOMHUTEIbHOM U UCIOJB3Y-
€TCsl 1Sl OLIEHUBAHUS CUCTEMHOM pabOThI CTYIGHTOB B TEUEHUE BCETO MepHoia O0yUeHHUSI.

[To utoram paGoThl B ceMecTpe CTYJIEHT MOXKET MOIyYuTh MakcuMaiabHo /0 6amioB. Utoro-
Boi (opmoii koutpois B VIl cemectpe siBisiercs sx3aMeH. Ha sk3aMeHe CTyJIeHT MOXKET HaOpaTh

MakcumMaisHo 30 0aUIoB.

B teuenne VIl cemectpa cTyeHT MOXKeT 3apaboTaTh Oalljibl 3a ClIeIyIOIIHe BUIbI paboT:

Ne Bun paGotel CymmMa 6amioB
1 JIeKIIMOHHBIE M IPAKTUYECKUE 3aHATHS (IIOCEIICHNE) 34
2 AKTHBHas paboTa Ha MPAKTHUYECKHUX 3aHATHUAX 10
3 Brinonnenue pegepata [1P-4 26
Wroro: 70

Ecnu Kk MOMEHTY OKOHYaHUS ceMecTpa CTyleHT HabupaeT oT 51 no 70 GayioB, TO OH HOIY-
YaeT JIOMYCK K K3aMeHy.

Ecnu cTyZeHT K MOMEHTY OKOHYaHUs ceMecTpa Habupaet ot 61 10 70 GayioB, TO OH MOXKET
MOJyYUTh AaBTOMAaTHUYECKYIO OLIEHKY «YyJIOBJIETBOPUTEIbHO». IIpyu jKenaHuM MOBBICUTH CBOIO OLIEH-
Ky, CTYJIEHT UMEET MPaBO OTKA3aThCsl OT aBTOMATUUECKON OLIEHKU U CIIaTh SK3aMEH.

Ecnu crynent He HaOpan MUHUMAaIBHOTO Yncia 6amioB (51 6amt), To OH He ToMydaeT J0-
MYCK K 9K3aMEHY.
CooTBeTCTBHE PEHTHHIOBBIX 0AJUIOB M aKaJEeMUYECKUX OLIEHOK YK3aMeHa
| O6uias cymma | HTorosas oneHka |
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6aioB 3a ce-
MecTp
86-100 OTimnyHO
71-85 Xopoio
51-70 JlomycK K 9K3aMeHy
B TOM YHCJIEC:
61-70 B03MOKHOCTB MOJTYYCHUS aBTOMATHYCCKON OIEHKH «YIOBJICTBOPUTEIHHOY
51-60 ToxpKo JOMYCK K 9K3aMEeHY
0-50 * HeynoBineTBOpUTENBLHO (CTYICHT HE IOMYIICH K dK3aMEHY)

Tekymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIISIETCSI B TPOIIECCE KOHTAKTHOW pabOThI CO CTY-
ACHTaMH Ha JICKIMOHHBIX W MPAKTHUYCCKUX 3aHATUAX, IIPU 3alUTC pe(bepaTOB B COOTBCTCTBHHU C IIpU-
BEICHHBIM HIDKE TpauKOM.

['paduk BeimonHenus pedepara [1P-4 B 7 cemectpe

Bu- Henenun yae6HOrO npoiecca
TTbI
pa- (1|2 |3|4|5|6| 7 |8 |9 |10|11 12|13 | 14 | 15| 16 | 17
60T

P-4 BITP-4 311P-4

(yxaspiBarotcsi: BIIP-4 na Henenmto Beimaum 3amanust Ha pedepar, 3[1P-4 Ha Hememo 3amuTh
pedepara).

[Ipouenypa oneHUBaHUS pe3yJbTaTOB OOyYEHHsS WHBAIMIOB M JIUI[ C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMHM 3/I0pOBbsl 0 JAWCHUUIUIMHE IpeaycMaTpUBaeT IMperocTaBlieHne HWHpopManuu B
¢dbopmax, aJanTUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCHPUATHS HH(GOPMAIUH:

— B meyaTHoi Qopwme,
— B TeyYaTHOM opme yBEIIMUYEHHBIM MpU(TOM,
— B (opMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepeyeHb MOXET ObITh KOHKPETHU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJarommxcsi.

[Ipn HeoOxoaumocTu oOyuaroniemycs uHBamuay u juny c¢ OB3  npepocraBisiercs
JIOTIOJIHUTEBHOE BpeMsl Ui MOATOTOBKM OTBETa Ha 3adyeTe WM 3K3aMeHe. Y oOydarouierocs
uuBamuaa u nuna ¢ OB3 uMeercs BO3MOXHOCTBH BbIOOpa (DOPMBI KOHTPOJIS Ha MPAKTHUYECKUX
3aHATUSX, 3a4€Tax, SK3aMeHaX, MOIXOAIIast KOHKPETHO Ui HETo.

MeTtoauyeckue ykazaHHus K NPAKTUYECKUM 3aHATHAM
TemaTrka NpakTUYECKUX 3aHSATHI:

1. ITopsinok pa3paboTku KOHCTpyKTOpckod mokymeHntauuu (KJ[) mpu mpoexkTupoBaHuu u
MIPOU3BOJICTBE U3CIIUN MEAUIIMHCKON AJIEKTPOHHKH.

2. KoHCTpyKIIMs, OCHOBHBIE XapaKTEPUCTUKA METATMYECKUX, EMKOCTHBIX U PE3UCTHBHO-
€MKOCTHBIX 3JIEKTPOJIOB. DKBUBAJICHTHBIE CXEMBI U3MEPEHUS OMOMOTEHIIUAIIOB.

3. CTpyKTypa, THUIBl U XapaKTEPUCTHKU AATYUKOB MEAMKO-OMOIOTHYECKOW HH(OpPMAIIHH.
CxeMbl JaTYUKOB JbIXAHHUSL.

4. JlaTuuKy JUISE U3MEPEHUsI KPOBSHOTO JIaBJICHUS M apaMEeTPOB CEpJEUHO-COCYAUCTON CH-
cTeMbl. THAYKIIMOHHBIN METO U3MEPEHHSI KPOBOTOKA.

5. OnHO37eMEHTHBIE M MHOT03JIEMEHTHBIE MbE303JIEKTPUUYEeCKre peoOpa3oBaTey.

6. YapTpa3ByKkoBble JaTYUKU. JlaTuyuku ISt ©I3MEPEHUsT TEMIIEPaTyphl U JABUTATEIbHON aK-
TUBHOCTH.

7. Onepanyonnslid yeunurenab (OY) — 0a30BbIi 3J1€MEHT AJIS Y3JI0B MEIUIIMHCKUX MPUOO-
poB, ero crpykrypa. OcoOeHHOCTH U cBoiicTBa peanbHoro OY. Cratuyeckue XxapakTepu-
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cTuku peanbHbix OY (BXOJHBIC U BBIXOJHBIC CTATUYECKHE Mapamerpbl). IMHaMUYecKue
napametpsl OY.

8. PacueTr BXOIHOTO M BBIXOJHOTO COIPOTHBIICHUS MPAKTHUYECKUX CXEM yCUJIMTENeH Ha Oase
OV, BnusiHUS BXOAHOI'O TOKA M HANPSDKEHUs] CMELEHUS Ha BBIXOJAHOE HANpsDKEHUE, He-
CTaOMJIBHOCTH UCTOYHUKA ITUTAHUSL.

9.Yacrorasie cBoiictBa OY u ux xoppekuus. uddepeHnmanbapie Kackaasl BO BXOJIHBIX
LENsIX yCHIHTEeNel mocTossHHOro Toka. Koaddumment ocnabnenus cuada3HOro curaaia.

10. Buap! GpuiIbTpoB B 3aBUCHMOCTH OT YaCTOTHBIX CBOMCTB. CXeMbI aKTUBHBIX (DHIIBTPOB HA
6aze OV.

11.[IpoBoaHble cucTeMbl mnepenadyd HHGOpMaLUU. DJIEKTPUYECKHE MOMEXH (OTpaskeHus
CUTHAJIOB, MEpeKpeCcTHbIe HaBOAKM). [IpakTudeckue cCOBEThI, HApPaBJICHHbIE HA YMEHb-
meHue nomex. [loHsaTHe 371eKTPOMarHUTHON COBMECTUMOCTH yCTPOMCTB.

12. CucteMbl Tiepeadu 1o BOJOKOHHO-ONTUYECKUM JTUHUAM CBsizh. Jlerektop ¢ DY, do-
TO3MUCCUOHHBIN BaKyyMHBIN U (POTOPE3UCTUBHBIN JETEKTOPHI.

13.T'erepaTopsl B ONOMETUITMHCKOM araparype.

14. Cxemb1 kommyTaTopos B BTMC.

15. Tunel MEIUIIMHCKOTO 00OpYI0OBaHUSI B COOTBETCTBUU CO CTAHJAPTOM IO CTEHEHH KOH-
TakTa C TEJIOM IallMeHTa U OCHOBHbIE TPEOOBAHUS K €ro 3JIEeKTpoOe30macHOCTU. THUIIbI
3a3€MJICHUH U UX MIPaKTHYecKas pealn3alusl.

16. Kimaccudukanusi, coctaB ¥ OCHOBHBIE TTapaMETPbl HCTOYHUKOB BTOPHYHOTO DIIEKTPOTIH-
tanusi UII. VIx ctpykrypHble cxembl. TpeboBanus k ucrounukam nuranus (UI1) menu-
IIUHCKOTO 000PYI0BAHUSI.

17. Koucrpykuus u xapakrepuctuku WMIT xommanuit Arch u Recom. Vcrounuku mutaHust
peHTreHoBckux Tpyook. Kak mpaBwinbHO BbIOpath UII ams meaummHCcKOro 000pyaoBa-
HUS.

Memoouueckoe obecneuenue npakmudeckux 3aHamMull no OUCYuUnIune « ANeKkmpoHuxa meou-
YUHCKUX YCMAHOBOK»

Nnscos, JI.B. ®usnueckue 0CHOBBI U TEXHUYECKUE CPEICTBA MEIULIMHCKOW BU3yaIU3alUu:
VYyebnoe nmocobue. — 2-¢ m3a., crep. — CII6.: M3marensctBo «Jlanby, 2017. — 324 c.: wi. — (Yueb-
HUKH 171 By30B. CrieniuanbHas JUTeparypa).

CymikoBa, JI.T. Y316l ¥ 371eMEHTHI MEIUIIMHCKON TEXHUKHU: YCHIIUTEIbHBIC KacKaJbl: yueo.
nocobue / JI. T. CymkoBa; Baagum. roc. yH-T um. A. I'. u H. I'. CroneroBsix. — Bmagumup: 1U3a-Bo
Bal'y, 2013. -110c.

Pemuzos, A.H. Menunnnckas u 6uosorundeckas pusuka [Tekcr]: yueOnuk / A. H. Pemu3zos.
- 4-¢ w3n., ucnp. u nepepad. - Mocksa: [ DOTAP-Menua, 2016. - 647 c.: u.

KOHCIEeKT K MpakTUYEeCKUM 3aHATHSAM 10 AUCHUIUIMHE «DIEKTPOHUKA MEAUIIMHCKUX yCTa-
HOBOK»». — TeKcT: anekTpoHHbIi. // Beb-caiiT ¢unmnana «[IpoTBHHO» rocyaapcTBEHHOTO YHUBEp-
cureta «Jlyona». — URL: http://uni-protvino.ru/enter ump.html. Pexxum mocTyna orpaHu9YeHHbBIH,
IO JIOTUHY U MapOoJIIo.

MeToan4yeckue yKazaHHs IS CAMOCTOSTEIbHOU PadoThl 00YyYAKIIUXCH U IIpoUee
Kaxnp1ii cTyeHT BBINONHSAET WHIMBUAYyAIbHOE 3aJaHue U3 pasnena «TexHuueckue cpea-
CTBa MEIUIIMHCKOHN BU3yanu3anum» — 13 4acos.
[Ipennaraemas TemaTrka pedeparosn:
1. I[TpueMHHUKHU-PETUCTPATOPHI PEHTIEHOBCKUX M300paKEeHHIA.
2. JIeTeKTOpBl PEHTT€HOBCKOTO M3IYYECHHUS.
3. AHanoroBbIe MPUEMHUKH-TIPEOOPA30BATEIN PEHTIC€HOBCKUX N300paskeHUH.
4. Ananoro-uudpoBsie MPUEMHUKU-TIPEOOPA30BATENN U TEXHOJIOTHH MPEOOPa30BAHUS PEHT-
T€HOBCKHUX M300paxeHUI.
5. ludpoBsie mprueMHUKU-TIPEOOPA30BATENN PEHTT€HOBCKUX N300pasKeHUH.
6. TexHuueckue cpesICTBA MOMyUeHUsI 00BEMHBIX PEHTTE€HOBCKUX M300paKEeHUH.
7. CxeMbl OPMUPOBAHUS HXOTPAMM ITyTEM CKaHUPOBAHUSI.
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8. ®oKkycHpOBKa yIbTPa3ByKOBOTO JTyYa.

9. CnekTpanbHbIe  HEMPEPHIBHO-BOJIHOBOM W WMITYJHCHO-BOJHOBON  yIIETPa3BYyKOBBIC
yCTpoOMCTBa (JONILIEPHI).

10.  ®wusuueckue OCHOBBI TEIUIOBOHM BH3yanu3anuu. OO0Imue CBEACHHUS O TEIUIOBH30pax
cornacHo 'OCT P.8.619-2006.

11. MHoTO neTexTopHble mpueMHukn HHpakpacHoro (UK) uzmyuenwus.

12. OnTudeckas cCHCTeMa U OXJIKIAIOIINE YCTPOMCTBA TEIIIOBU30POB.

13. CtpykTypHas cxeMa U TeXHUYECCKHE XapaKTePUCTHKU MaTPUIHBIX TETIJIOBH30POB.

14. O0mue cBeAeHUs O MEIUIIMHCKON H10cKonuHy. JKecTkre U THOKUE dHAOCKOIIEL.

15. BueosH10CKOMBI, KaTCyJIbHbIE SHAOCKOIBI. VICTOUHUKHU CBETa SHIOCKOIIOB.

Memoouueckoe obecneuenue camocmosmenbHblX 3aHAmMULL no OMCI/!MI’UZMHQ ((aﬂeKmPOHHKCl Mmeou-
UUHCKUX YCMAHOBOK»

Niscos, JI.B. ®usnyeckue OCHOBBI U TEXHUYECKUE CPEICTBA MEIULIMHCKOW BU3yaIU3alUu:
YuebHoe mocodue. — 2-¢ u3n., crep. — CII6.: M3ngarensctBo «Jlauby, 2017. — 324 c.: un. — (Yueo-
HUKH 171 By30B. CrienuaiabHas TUTepaTypa).

Metoauyeckoe obecrniedyeHue MHHOBAIIMOHHBIX ()OPM YueOHBIX 3aHATHI
Pa30op paznuuHbIX Mojenel NpeAcTaBleHUs 3HAHUU, 3a/lad MOJEIMPOBAHHS MHTEIIEKTY-
AIbHOU J1€ATEIIbHOCTH.
Hnnoeayuonnvie popmvl nposedenus yueoHbIX 3aHAMUL

KomnnuectBo
Cenect Bun yuebnpix Hcnonp3yemble MHHOBAIMOHHBIE ()OPMBI TPOBEACHUS AKALEM. Ua
p 3aHATUH y4eOHBIX 3aHITHI HCOB'

JTeKIHOHHbIe Pa360p KOHKPETHBIX CUTYaIUi, BOSHUKAIOIINX
VIl e —— IpU IPOEKTHPOBAHUU M HKCILTyaTaLlUU HIEKTPO- 7,0
HHMKH MEJMIMHCKHUX yCTaHOBOK

TpakTHuecKHe Pa360p KOHKPETHBIX CUTYaIUi, BOSHUKAIOIINX
VI O —— IpY IPOCKTUPOBAHUH U DKCILTyaTalluy JIEKTPO- 7,0
HHMKH MEJMIMHCKHUX yCTaHOBOK

Bcero: 14,0

Ilepeuenv obs3amenvHblX 6U008 YUeOHOU pabombl CMyOeHma.
—  noceujeHue NeKYUOHHbIX 3AHAMULL,
— omeembvl Ha MmeopemuyecKue 0NPOCvl Ha NPAKMUYECKUX 3AHAMUSX,
—  GbINOJIHEHUE 3a0AHUL HA NPAKMUYECKUX 3AHAMUSIX,
—  8blNOJHEHUe pehepamos no UHOUBUOYANbHBIM 3A0AHUIM
—  10020moeKa K coaue u coaud dK3amMeHd.

[Tpouenypa mpoOMeXyTOYHOH aTTecTalMy MPOXOAUT B cooTBeTcTBUM C «Ilomokenmem o
0aNIbHO-PEUTHUHIOBON CUCTEME OLIEHKH M TEKYILeM KOHTPOJIE YCIEeBAEMOCTH CTYJIEHTOBY», a TaKXkKe
¢ «[TonoxeHneM o MPOMEKYTOUHON aTTeCTallUNy yHUBepcUTeTa «JyOHay.

AnantupoBaHHasg pabodas mporpamMma y4eOHON IMCUUMIUIMHBI (MOIyss) pa3dpaboTaHa B
OTHOILIEHUM PAa3HO30JIOTUYECKOM y4eOHOH rpynmbl oO0yyaromuxcs, HUMEIOLUINX JOKYMEHTAIbHO
MOJITBEPXK/ICHHBIE HApYIICHUsl CIyXa, 3pPEHUs, OMOPHO-IBUIATENBHOTO ammapara, cOMaTH4YecKHe
3a00J1€BaHUs M TOAJAIOIINECS KOPPEKIMH HEPBHO-TICUXMUYECKUE HapyLIEHHs WM COYETaHHbIE
HapyIIEeHus.
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Cnucok BONPOCOB /1Jisl NOATOTOBKHU K IK3aMeHY
1. Knnaccudukarusi METUIIMHCKOTO 000pYyI0BaHMs 10 (PYHKIIMOHAILHOMY HAa3HAUYEHUIO W TIPHUH-
UMY JIEUCTBUS
2. Ctpykrypa Ouorenemerpuyeckoit cucrembl (BTMC). OcHoBHbIE TpeOGoBaHMs, TpPEIbsBIsie-
Mmbie kK BTMC.
3. OmuOKY U UCKKCHHSI B OMOTEIeMEeTpUH ((PU3UOJIOTHIEeCKre, apTedaKTHbIC (METOTUICCKHIE),
BHEIIIHUE IOMEXH, BHYTPEHHUE (aIapaTypHbIe) IIyMbI).
4. Jransl pa3paboTKu KOHCTpyKTOpckod nokymeHrtauuu (KJ/I) mpu nmpoexkTupoBaHUU U MPOU3-
BOJICTBE M3ACIINI MEIUIMHCKON 3IEKTPOHUKHU.
. UMmnieganc Onorkaueii. Bo3aeiicTBue Ha OMOTKAHU IOCTOSHHBIM TOKOM.
.Bo3nelictBue Ha OHOTKAaHH TIEpPEMEHHBIM TOKOM, TICPEMEHHBIMH MATHUTHBIM U
ANEKTPUYECKUM TTOJISIMHU.
7. IIpoionibHBIE aKyCTUYECKHE BOJIHBI (OCHOBHBIE TEPMUHBI). DXOJIOTHUSI.
8. Dddexr Honmiepa, CIeKTpbl CKOPOCTEH KPOBOTOKA B COCYIaX.
9. Ucrnosib3yeMble B METUITUHE YaCTOTHI YIBTPAa3BYKOBBIX CHTHAJIOB.
10. DaekTpoabl, UX CHOCOOBI TMOJKITIOYCHHUS, MOJIHAS IKBUBAJICHTHAS CXeMa Iepexoja «dJeK-
TPOJ-KOXKay.

11. KoHCTpYKTHBHBIC TPYMIBI 3JIEKTPOJOB, OCOOCHHOCTH HMX KOHCTPYKIIMH, DKBUBAJICHTHHIC
CXEMBI.

12. CtpykTypa W3MEPHTEIHHOTO JaT4YMKa MeIuKo-Ouojiorndeckoi wH(Gopmarwu. OCHOBHBIC
TEPMUHBI M OTIPEJICIICHHS], OTHOCSIITUECS K JTaTIHKAM.

13. JlaTyuku JBIXaHMS, THE303ICKTPUICCKUE OTHOAIIEMEHTHBIE M MHOTO3JIEMEHTHBIC TIpeoOpa-

30BaTeId, CXEMBI YIbTPA3BYKOBBIX TATIYMKOB.

14. latunku A7 U3MEpPEeHUs MapaMeTpoB CEPIACYHO - COCYIUCTON CHCTEMBI, TEMIEpaTyphl,

JIBUTATEIbHON aKTUBHOCTH.
15. OcHOBHBIE XapaKTEPUCTUKH OMOINEKTPUUYECKUX ycrnuTene. M3onupyromnye yCHuInTeN .
16. Oneparnmonnsie ycumutenu (OY) B 37IEKTPOHUKE METUIIMHCKUX YCTaHOBOK. BnusHue pe-
AJBHBIX TTAPAMETPOB U XapakTepUCTUK OV Ha CBOMCTBA 3JIEKTPOHHBIX CXEM.

17. Ocnabnenne cuH(}a3HOW TOMEXH, dYacTOoTHbIe cBoWcTBa OV, CcXeMbl KOPPEKIUU

aAMIUIUTYAHO-YAaCTOTHBIX XapaKTEPUCTHK.

18. Buasl GuiIbTpoB B 3aBUCUMOCTHU OT YAaCTOTHBIX CBOMCTB. CXeMbl aKTUBHBIX (HIBTPOB Ha

6aze OY.

19. MoaynsuoHHbIE YCUIUTEIN OCTOSIHHBIX U MEAJIEHHO U3MEHSIIOIIMXCS HAPSKEHUH .

20. Buapl 1 MeToapl IpeaBapUTEIbHON 00pab0TKH MH(POPMAIIMK C JIEKTPOJOB M JaTYNKOB Ha

nepenaronieit cropone bBTMC.

21. Heo6X0auMOCTh M CHOCOOBI CKAaTHS MEPBUYHOM WMHGOPMAIMK HAa TEpeNarolieid CTOpOHE

BTMC.

22. Metoapl pa3ielicHUs] KaHAJIOB B OMOTEIIEMETPHUH.

23. IIpoBoaHbIC M ONTOBOJIOKOHHBIE KaHaibl BTMC.

24. DnexTpoMarHuTHas COBMECTUMOCTh OOOPYJIOBaHUS, SJIEKTPUUYECKUE TOMEXH, OTPAKCHUS

CUTHAJIOB, NIEPEKPECTHBIC HABOJKU U MPAKTUYECKUE COBETHI 110 UX YCTPAHEHHUIO.

25. IlpuH1unel mocTpoeHus npueMHsIx yctpoiicts BTMC.

26. CenekTopbl UMITYJILCHOT'O CUTHAJA, TEMOIYISTOPBI, TEKOAEPHI.

27. Buapl perucTpupyromux yCTpoUcTB. MeToAbl perucTpanuu MeAUKO-OHMOJOTHYECKOW HH-
¢dopmaruu. Peructpupyromiue ycTpoiicTBa mpsSMOro ACWCTBHs (CaMOMMINYINKE), OBICTPO-
JEVCTBYIOIME PETUCTPUPYIOLIUE TPUOOPHI, CBETOIYUYEBBIE OCIMIIIOTPadBbI.

28. CXeMHO-KOHCTPYKTHBHBIE METO/bI OOPHOBI C OJHOTUIHBIMU MTOMEXaMHU U apTedakTaMu OT
JBUKEHUS 00BEKTA.

29. Tumbl METUITTHCKOTO 00OPYJIOBAHMS U €r0 MapKUPOBKA MO CTEMEHHU KOHTAKTa C TEJIOM 4e-
noBeka. OCHOBHbIE TPeOOBaHUS K AMEKTPOOE30MaCHOCTH. DIEKTPUUECKUNA yaap, deKTprye-
ckass TpaBMa. CONpOTUBIIEHHE Tella YelIOBEeKa MEXIy ABYMsI KacaHUSMHU (DJIIEKTPOJIaMu).
Turbl 3a3eMIIEHUN.

o Ol
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30. Moaynu MEIUIMHCKUX YCTPOMCTB ¢ MHKpPOIPOLECCOPHBIM ympaBienueMm. Lluppossie To-
HOMETP U CTETOCKOI, MOHUTOP MAalMEHTAa JJIs aJlaThl MHTEHCUBHOM TEpaluu U peaHuMal -
OHHOI'O OTICJICHUS.

31. Moaynu MEIUIMHCKUX YCTPOMCTB C MHKpPOIPOLIECCOPHBIM yIpaBiieHHeM. [lopTaTHBHBIHI

aHaJIM3aTOpP ra30B KPOBH, aBTOMATH3MPOBAHHBIE BHEIIHNE Ae(HUOPHILISATOPEI.

32. Moaynmu MEIUIIMHCKUX YCTPOMCTB C MHKPOIIPOIECCOPHBIM YIpaBiieHHEM. [lopTaTHBHBIHI
MEAULIUHCKUI H3MEPHUTENb, TU(PPOBOH ITyITHCOKCUMETP.

33. TpeboBanus k ucrounnkam nutanus (UI1) menupHCKUX TPUOOPOB B 3aBUCHMOCTH OT THIIA
MEUIIMHCKOTO0 000PYI0BaHUS U UX CTPYKTYPHbBIE CXEMBI.
34. VIcTOYHUKY UTAaHUS PEHTTCHOBCKUX TPYOOK. BBIOOp MCTOYHMKA MUTAHUS.

Copep:kaHue 3k3aMeHALMOHHOI0 OuJiera

1 BoIpoc — 1o MaTepuanam JeKIui (3HaTh + yMeTh + BJIaJIeTh)

2 BOIIPOC — 110 MaTepHaaM MPaKTUIECKUX 3aHATHI (3HATh + YMETh + BIIAJICTh)
IIpumep 3x3aMeHALIMOHHOI0 OUJIeTA

1. Dddext Hdomnmuepa, CIEKTPHI CKOPOCTEH KPOBOTOKA B COCYaX.
2. Moaynu MEIUIIMHCKUX YCTPOMCTB C MHUKPOIIPOIECCOPHBIM yrpaBiieHHueM. L{udpossie

TOHOMETP U CTCTOCKOII, MOHUTOP MMAalMCHTA JJId IIajlaThbl MHTEHCUBHOH TEpaIuu 1 pe-
AHUMAaIlMOHHOI'O OTJCIICHHA.
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