MHUHUCTEPCTBO HAYKH U BBICIHEI'O OBPA3OBAHUSA
POCCHMCKOM ®EJEPAIIUA
denepanbHOE rOCYJaPCTBEHHOE OIOIKETHOE 00pa30BATENBHOE YUPEXKICHUE
BBICILIETO 00pa30BaHuUs
«BOpPOHE)KCKUN TOCYapCTBEHHBIM TEXHUYECKUM YHUBEPCUTET»

YTBEPKIAIO
Jexan daxynsrera ¢ /)4 ) Hebonbeun B.A.
«31» aByy 2021 r

PABOYASA ITPOTPAMMA
JUACLUIIIMHBI

«bnoTeXHNYECKHE CUCTEMBI MCAUIMHCKOI'O HA3HA4YCHU A »

Hanpasaenue noaroroBku 12.03.04 buoTexHUYECKHUE CUCTEMBI U TEXHOJIOTHH

HpO(l)I/l.]'lI) MeHeIKMEHT M YIIPaBJICHUE KAUY€CTBOM B 3JIpaBOOXPAHCHUU

KBanudukanus BeINyCKHUKA 0aKkagaBp

HopmatuBHublii nepuoa odyuenusi 4 rona/ 4 roga 11 mecsies

dopma o0yueHusi o4Has / 3a09HAs

I'ox Hayauaa moaroroBku 2018

ABTOp MpOTPaMMBbI r /Koposun B.H./
3aBenyromuii kKageapoi ~
CucTeMHOro aHanu3a u

YIIPABJICHHS B METUITUHCKUAX .
cUcTemMax I / Koposun E.H./
V_/

PykoBoaurens OITOIT z%) /HoBuxkosa E.IN./
P

Boponex 2021



1. HEJIN U BAJAYN JTUCIHUTIITINHBI

1.1. Hean aucUMIVIMHBI (POPMUPOBAHHE CHCTEMATU3UPOBAHHBIX 3HAHUU O
pOIM  TEXHUYECKUX CPEACTB B  MEAUKO-OMOJOTMYECKHX HCCIENOBAaHUSX, O
¢u3nuecKkux U (QU3HOJIOTMYECKUX OCHOBAX PErUCTpalU U JEUCTBHIA (PU3HMUECKUX
MOJIe Ha KUBOM OpPraHu3M, O Pa3IMYHbIX HANpaBICHUSIX MPUMEHEHUs NPUOOpOB,
anmnaparoB, KOMILUIEKCOB M CHUCTEM B MEIUKO-OMOJIOTUYECKUX HCCIEOBaHUAX, 00
yCcTpoiicTBe  HauOojiee  4YacTO  NPUMEHAEMBIX B MEAMKO-OMOJIOrMYECKHX
UCCIIEIOBAaHUSAX IPUOOPOB, aNlapaToB, KOMIUIEKCOB U CUCTEM.

1.2. 3apaum ocBOeHUSI AUCHUNIMHBI

chopMHpOBaTh 3HAHUS O HA3HAYEHUHU, COCTaBe M MPHUHIMMIAX pPabOThI
OCHOBHBIX MEIMIIMHCKUX MPUOOPOB, anmnapaToB, CUCTEM M KOMIUIEKCOB; U3YUYUTh
OCHOBHBIE TEXHMUYECKHE XapaKTePUCTUKH M OCOOCHHOCTH JKCILTyaTalluH
MEIUIMHCKUX NpUOOpOB, ammaparoB, CUCTEM M KOMIUIEKCOB; C(OPMUPOBATH
NpeACTaBlIEHUE y CTYIEHTOB O COBPEMEHHOM YpPOBHE OCHAILEHUS NpudOpamu,
anmapataMM M CHUCTeMaMHM  OHMOTEXHMYECKOro  Ha3HayeHus  JieueOHo-
NpOoPUIAKTHYECKHUX YupexaeHuil MuHucTepcTBa 3apaBooxpanenust Poccuu; u3yunThb
OCOOCHHOCTH OTOOpakeHHsT HMHGOPMAIlMM O COCTOSIHUU OHOJIOTHYECKOTO
OpraHu3Ma U mapameTpax BO3ACHCTBUN Ha HEro; WU3YYUTh HOPMBI 0€30MaCHOCTH
U JIEKTPOOE30MACHOCTHU MIPH POBEICHUU JICUEOHBIX MEPOTIPUATUA.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
JucnumianHa «BbHOTEeXHHMYECKHE CHCTEMBI MEIUIIMHCKOTO Ha3HAYCHUS»
OTHOCHUTCS K K 4acTH, (GOPMHUPYEMOI YyJaCTHUKAMH 00Pa30BaTEIIBHBIX OTHOIICHHM
610ka b1.

3. HEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUA 11O
JANCHUTIJIMHE

[Ipouiecc  u3y4yeHUsT  AUCHUIUIMHBI  «BHOTEXHUYECKHE  CHCTEMBI
MEIUIIMHCKOTO HA3HAYEHUS» HaNpaBleH Ha (OpMUpOBaHHE CIEAYIOIIUX
KOMITICTCHIM:

[IK-1 - CnocoOHOCThIO BBHITIOJNHATH 3KCIEPUMEHTHI M MHTEPIPETUPOBATH
PE3YNBTATHI IO MPOBEPKE KOPPEKTHOCTH U Y(HPEKTUBHOCTHU PEIICHUN

[1IK-2 - ['0TOBHOCTBIO K YYacCTHIO B MPOBEJACHUH MEIUKO-OMOIOTHYECKUX,
AKOJIOTUYECKUX M HAYYHO-TEXHUYECKHX HCCIEJOBAHUM C MNPUMEHEHUEM
TEXHUYECKUX CPENCTB, MHGOPMAIMOHHBIX TEXHOJOTHH U METOJOB 00pabOTKU
pPE3yIbTAaTOB

[IK-3 - CmocoOHOCTBIO K BHEIPEHUIO TEXHOJOTHMUYECKHX MPOIECCOB
MPOU3BOJICTBA, METPOJOTMUECKOro OOecrneyeHuss U  KOHTPOJISI  KayecTBa
MEIUIMHCKUX U3ACIHI U OMOTEXHUYECKUX CUCTEM

[IK-5 - cmocoOHOCTBIO pa3pabaThiBaTh WHCTPYKIIMU [IJIS MEPCOHANIA TI0
AKCIUTyaTallUM TEXHUYECKOro OO0OpYyJOBaHMS M MPOTPaMMHOr0 OOECIeUeHUs
OMOMEIUIIMHCKUX U IKOJIOTUUYECKUX JIabopaTopuii



KomMmmere
HIUA

Pe3yabTaThl 00yueHus1, XapaKTepu3youme
c(hopMHPOBAHHOCTH KOMIIETEHIIHMH

I1K-1

3HaTh 0COOCHHOCTH COTIPSDKESHUST METUIMHCKOM TEXHUKH C OMOJIOTMYeCKUME O0BEKTAMH,
00 IAIOIIIIMH BBICOKOM MOP(HOJIOTMUYECKOH 1 (PYHKITMOHATBHOM CJIOXKHOCTBEO

YMeTh (hopMyYIMpPOBAaTh UCXOTHBIE JAHHBIC [T BRIOOPa MEIMITMHCKUX IIPHOOPOB, CUCTEM H
armaparoB ¢ y4eToM (PUBHOJIOrMUYECKHX XapaKTePUCTHK O0BEKTOB UCCIICIIOBAHNS AITH
BO3JIEUCTBUSA

Brnanets npuHIMIIAMU TOCTPOEHUS] OMOTEXHUYECKUX N3MEPHUTEIBHBIX IIPUOOPOB U
CUCTEM C MUKPOIIPOLIECCOPHBIM YIIPABJICHUEM

[1K-2

3HaTh MPHUHIMIIBI TOCTPOEHUS, 0COOEHHOCTH CTPYKTYPHOM OpraHu3aiuu,
IrOpUTMBbl (PYHKIIMOHMPOBAHUS HanOoJiee paclpOCTPAHEHHBIX U EPCIEKTUBHBIX
MEJUIIMHCKUX TPHUOOPOB, anmnapaToB, CUCTEM M KOMILJIEKCOB

YMeTh aHAM3UpOBATh JOCTOMHCTBA U HEJIOCTATKH CYITIECTBYFOITICH 1 pa3padaThiBacMon
MG)]]/IIII/IHCKOﬁ TCXHUKH ITPU PEIICHIHA KOHKPETHBIX MEAMIIMHCKUX 3a1a4 C BI)II[a‘lef/'I
PpEKOMEHIALMI 110 MX IPUOOPETEHNIO, SKCILTyaTal i ¥ OOCITYKUBAHHIO

Brnagets MeToiamMu OCTPOEHMS COBPEMEHHBIX CTPYKTYPHBIX CXEM OMOMETUIIMHCKOM
anmnaparypsl

[1K-3

3HaTh Ha3HAYEHHE, COCTAB ¥ TIPHHITAIIBI PA0OTHI OCHOBHBIX BUJIOB METUITUHCKIX TIPHOOPOB,
anmaparoB, CUCTEM H KOMIUIEKCOB, IX OCHOBHBIE TEXHHUECKHE XapaKTEPUCTUKN 1
0COOEHHOCTH SKCIUTyaTalH; COBPEMEHHBII YPOBEHb OCHAIIIEHHOCTH AIIapaTypoi JiedeOHo-
npodrakTuueckux yupexaeHnii M3 Poccrn

YMeETh NOJIB30BATHCS CIPABOYHOM M IPYTOM TEXHUYECKOM JIUTEPaTypOi M0 MEIUIIMHCKAM
TprOOpaM, arnraparam, CHCTeMaM, CTPOUTH AITOPUTMBI UX (DYHKITMOHUPOBAHHS

BJ'IaI[eTB METOAaMHU OLICHKH TEXHUYCCKOI'O COCTOAHUA MeﬂHHHHCKOﬁ TCXHHKU,
OPUCHTHUPOBATLCS B oOnactu COBPEMCHHBIX MEAUITNMHCKHX TEXHOJIOTHI

[1K-5

3HaTh 0COOEHHOCTHU MOCTPOEHUSI CUCTEM U KOMIUIEKCOB, CIOCOOHBIX MTPOU3BOIUTH
KOMILJIEKCHYIO OIIEHKY COCTOSIHUSI OMOOOBEKTOB MO MPU3HAKAM Pa3IN4HOMN
MIPUPO/IBI, C POPMUPOBAHUEM 3AKITFOUCHUN M PEKOMEH 1Al

YMeTh npoBepsTh paboTOCIIOCOOHOCTH THIIOBOTO MEMIIMHCKOTO 000PY/IOBaHUS

BJ'Ia,Z[eTB HaBbIKaMH pa6OTI)I C COBPpCMCHHBIMHU allllapaTHbIMHA U ITPOTPAMMHBIMHA
CpE€ACTBAMHU HMCCICAOBAHUA U ITPOCKTUPOBAHUA OMOTEXHUYECKUX CUCTEM

OO0mas

4. OFBEM JUCHUITJINHbI

TPYAOCMKOCTb JUCIHUIIIITNHBI «bunorexHuueckue CHUCTCMBI

MEUITMHCKOTO Ha3HAYCHUS» COCTaBiseT 9 3.e.
Pacnpenenenne TpyqoeMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouyHasi gopma o0yueHus

Bunbr yuebHOM paboThI

CemecTpsl

Bcero yacos ;

8

AyAUTOpPHBIE 3aHATHUS (BCEro)

192 72 72 48

B TtoMm uucne:

Jlexum

96 36 36 24

ITpaktrueckue 3ansatus (113)

60 18 18 24

Jlaboparopusie padoTs (JIP)

36 18 18 -

CamocTosiTesibHas padbora

96 36 36 24

KypcoBas padora

+

Yackl Ha KOHTPOJIb

36 - - 36

Bu bl mpoMexyTOYHOM aTTeCTaluu -

+ +




HK3aMCH, 3a4eT

OO6m1ast Tpy10€MKOCTh:

aKaJIeMUYECKUE YaChl 324 108 | 108 108
3a4.ej. 9 3 3 3
3a04yHas popma 00y4eHus
B 61O Da6o Bcero CemecTpsl
NUAbI HOU ThI
yi P 4acoB 7 8
AyIuTOpHBIE 3aHITHS (BCEro) 34 16 18
B ToMm uncrne:
Jlexkun 12 6 6
[Tpaktuueckue 3austus (113) 14 6 8
Jlaboparopusie padoTsi (JIP) 8 4 4
CamocTosiTesqibHAsi paboTa 277 124 153
KypcoBasi pabora + +
Yacsl Ha KOHTPOJIb 13 4 9
Bupl npoMexyTOYHOM aTTeCTallUU - DK3aMEH, 3a4€T + + +
OO6m1ast Tpy10€MKOCTh:
aKaJIEMUYCCKUE YaChl 324 144 180
3a4.e. 9 4 5
5. COJIEPKAHUE JJUCLHUIIJIUHBI (MOY.JIST)
5.1 Copep:xanue pas3geyoB JUCHMIUVIMHBI W pacnpejaesieHue
TPYA0EMKOCTH 10 BUAAM 3aHATHI
o4yHasi popma o0yyeHust
N IIp|JIa
HanmeHnoBanue Jlex| ax | 6. | CP | Bcero,
n Conepxanue pasnena
/ TEMBI I |3a|3an| C qac
H.
I
Texnuueckue | TexHudeckue  cpeAcTBA B CUCTEME  3/IPAaBOOXPAHEHMS.
cpeacTa B| xnaccudukamms TC. mpuMensiembix B Meauimre. Kiaccubukarpst
CHCTEME MEIWIIMHCKOTO  00opynoBanms. OpraHmsanysl  IAarHOCTHYECKHX
1 |3mpaBooxpaHe | McCIenoBaHHi M TepareBTHUSCKUX Bo3zelcTBri B TunoBbix JIITY. [ 2 | 1 2 5
HUSA Cranpmaptel ocHamenust JIITY. 3amaga ciayx0 MmatepmaibHO-
TexHugeckoro obecriedenus JIITY.
Opranamsarmst Oprammarms HarHOCTUYECKHUX UCCIISIOBAHMIA 1 OOIIIHE TIPHHIATIBT
JIMarHOCTUYECK | MOCTPOEHMS TMarHOCTUYECKUX armapartoB U cucteM. Yposau JIITY.
nx OOrm1as cxema TEXHIMYECKUX CPEICTB HccrenoBanmsl. Dmndeckre U
HCCIIeIOBAHMH 1| (DIBHKO-XMMHYECKHe CBOVICTBa BO, PperrcTprUpyeMbie
2 o01me OMOMEIMITMHCKAMI TIPHOOpaMH, aTapaTaMH 1 CHCTEMAMIL 211 2 5
TIPHHLIAIIBI
TIOCTPOCHUS
JIMarHOCTHYECK
WX amnmaparoB
CHCTEM
HuarHoctraec | Dnektpokapauorpadsl. [lapaMeTpsl HCCIETyeMbIX CHIHAJIOB.
3 |xue nipudops! u| CTpyKTypHBIE CXEMBI IIEKTPOKAPIHOrpaoB: 6e3 7 1al12] 7 30
CHCTEMBI  JUIsI| IPUMEHEHUs] MUKPOIPOLIECCOPHOH TEXHHKH, ¢ MPUMEHEHHEM
WCCIICIOBaHMS | MUKPONIPOLIECCOPHON ~ TeXHUKH, Kak mnpuctaBkd kK [IK.




6uoanextpuuec| Kapauomonutopsr  DnexrposHnedanorpader.  [Tapamerps
KoM HCCIeyeMbIX CHT'HAJIOB. CrpykrypHas cxema
AKTHBHOCTH anekTposHnedanorpados. Onexrpomuorpadsl. Ilapamerps
opraHu3Ma HCCIeyeMbIX CUTHANIOB. [1oTeHIMabl BUraTeNbHBIX UHNULL.
CrpykrypHas cxema anexTpomMuorpada.
OJIEeKTPOHEHPOCTUMYIIATOPBL.  Ammaparypa Juisi U3MEpeHHs
JNEKTPUUECKUX XapaKTEePUCTHK KOKH W OWOJOTHYECKHX
aKTHBHBIX Todek. CTpyKTypHas OJJeKTpHYecKass cxema
anmapata «Qmiazga-7». CocraBmstomue KI'P curnana. Biok-
cxema KomIuiekca perucrpanmu u aHanmza KIP Peorpader.
[Mapamerpsr uccnexyembix curHasioB. CTpPyKTypHas cxema
peorpadoB. Bunpsl uccnenoBanmii. [IpuMeHseMbIX 3J€KTPOIBI,
CXEMBI MTOKITIOYEHHS
Amnmnapatypa @oromerpust. [Tpubops! st GpoTorernMorpapuu 1 MyJIbCOBON
JUTSt okcumerpun.  CIpykrypHas cxeMa M TpuHIMN  paboOThI
uccienoBanus | QoroenmmorpaoB M mynbcookenMerpoB.  [Ipubopsl st
ONTHYECKUX MPOBE/ICHUS KaITHOMETPHH. Bubr KaITHOMETPOB.
CBOWCTB CrpykrypHble cxeMmbl. OmnpeneneHue KOHIIEHTPALUH OKCHAA
OMOOOBEKTOB | a30Ta, MapOB AHECTE3UPYIOIIUX BEIICCTB W KHUCIOpoAa W B | 7 7 17
MYJIBTHTa30BbIX MOHUTOpaX. 14ITprOops! mist (uiroopeciieHTHON
JuarHocTukd.  CTpyKTypHas cXeMa 3HIOCKOMa-(NII0OpUMETpa,
TPUHIMI padoThL. DoTOMETpHYCCKIe TPUOOPHI TS OIPeIeICHHUS
OWIMPYOWHA B TIONIKOXKHBIX TKAaHSX: CTPYKTYpHAs CXeMa arnapara,
TPUHLIMII ero padoThI
Anmnaparypa | [IpuOopsl i1 WHBA3MBHOTO W3MEPEHMsI JIABIICHWSI KPOBU U
TSt MapamMeTpoB IMyJIbCOBOW BONHBL CIPYKTYpHBIE CXeMbL —Buyibl
UCCIIEZIOBAHUS | UCMONB3YeMBIX  JIATIUKOB Cropomerpbl ¥ criuporpadsl.
MexaHuueckux | BomsHo# u cyxoii ciiupomerpsl. Konctpykuusa. OTKpBITBIE U
CBOICTB 3akpbIThie cnuporpader. CTpykTypHble cxeMbl. [Ipubops! mms
61000bekToB | KoHTpos ApuratenbHbIX GyHkuui JKKT. bamionsl, oTkpbIThIe 7 61 7 o4
KaTeTepsl, HOJTYTIPOBO/THUKOBBIC JaTYNKU JIaBJICHYS,
pamuokarncysl it usmeperns gasnerus KKT. Korctpykunm u
CTPYKTYpPHBIC CXEMbI ammapartoB. [IpuOophl mis HCCIeRoBaHMA
MEXaHUUECKHX XapaKTepUCTHK cepiua. CIpyKTypHbIE CXEMbI
Oayuncrokapanorpagos u celficMokapmorpagos.
Hcnonp3yemble TaTYUKU.
Axyctuaeckue | [Ipu6opst TSt ayAMOMETPUUECKUX HCCIIEIOBaHUH.
menunHckue | Knmaccudukamus — ayauomerpoB.  CTpykTypHas — cxema
TIpUOOPEI, aynuomerpa. @Donokapauorpadpel. CTPyKTYypHBIE CXEMBI
anmapatsl | GoHokapauorpados. Bumel  MHKpOGOHOB. I[MpuGopst
CHCTEMBI HEMHBA3MBHOIO M3MEPEHHS [@ABJICHUS KPOBU C aAKyCTHUECKHMHU
JTATIHAKAMHL AKyCTHUECKHII METOZ Koporkosa u 7 7 17
OCIWJITOMETpHUeCKHii Meroll. CTPYKTypHBIE CXEMBI TOHOMETPOB.
VYIbTpa3ByKOBBIE 3XOCKOIBI. KOHCTPYKIHMS YIbTPa3ByKOBBIX
npeobpa3zoBareneil. CTPyKTypHBIE CXEMBI W MPHUHIMIT PaOOTHI
YIBTPAa3BYKOBBIX 3XOCKOIIOB. YJIbTPa3BYKOBbIE JOMIIEPOBCKHUE
mpubopel. O0o0meHHass cxema IOIUIEPOBCKOI0 W3MEPHUTEIS
CKOpOCTH KpoBOTOKA. IIpuHIMI paboTHI.
MenuuuHckas | MenunuHCKast ammapaTtypa Uil HEMHBA3HBHOTO H3MEPEHUS
amnmaparypa TeMITepaTypHI: pazuoTEPMOMETPHI, JJIEKTPOHHBIE u
JUTSt nHppakpacHele TepMoMeTpbl. KOHCTpyKIms, CTpPYKTypHas 2 2 5
HEWHBA3MBHOT | CX€Ma M MPUHIUI PaOOTHI alNapaTos.
0  HW3MEpEHUs
TEMIIEPATYPHI
OHIOCKONMYECK | DHMOCKONMYeckass — TeXHUKa. Kiaccnpukamis — 9HIOCKOIIOB.
asi TeXHHUKA TpeboBanust K JaHHOMY Buay armaparypsl. OOoOmeHHas 2 2 5
CTPYKTYpHasI CXeMa >KECTKHX M THOKHX SHIOCKOIIOB.
[Tpubopsr dopmupoBaHue HMHTPOCKOMIYECKUX N300pakeHHH.
6ronorndecko |TermmoBuzopel. CTpyKTypHas cxeMa TeIJIOBH30pa M €ro 14 181 14 53
i orrtudeckoi yactu. [lpuHmmmn paboTel. PeHTTeHOBCKAs TEXHUKA.
uHTpocKonuK |Cxema reHepaTropa peHTIeHOBCKUX Jydeil. CTpyKTypHas cxema




YCUIINTENS SIPKOCTH PEHTT€HOBCKOTO W3JTy4eHHs. BapuaHTsl
KOHCIPYKIMA ~ ITM(QPOBBIX  PEHITEHOJMATHOCTHYECKUX — alliapaToB.
Kiaccudukarist  JIFOMHMHECIIGHTHBIX — TIpeoOpasoBarericil.  JInneiiku-
mpeoOpasopater.  CIpyKTypHBIC — cXeMbl  [lpwHIpm — paOoTBL
PentreHoBckre kommbroTepHBIE TOMOTpadsl. [IpHHIMNEI TOMydeHw st
JIBYMEPHBIX M TPEXMEpHBIX M300pakeHHH. CTPYKTypHBIE CXEMbI H
TIPUHIMIT PabOTHI KOMITHIOTEPHBIX ToMorpadoB. S1iepHO-MarHUTHO-
pe3oHaHCcHBIE ToMorpadsl. [IpuHIMN MoTydeHnsT n300pakeHHsI.
O06o6menHas cTpykrypHas cxema SIMP-tomorpada.. [TpuHiun
pabotsl. YnbTpa3BykoBble ToMorpadsl. Bumbsl ckaHHpoBaHWS.
MHoroaneMeHTHBIE Y3- TpeoOpa3oBaTelid. PexxuMbl paboTHI.
KoHcTpyKIny 1 cTpyKTypHBIE CXEMBI CKaHEPOB.

-

AnmapaTsl U
CHCTEMBI  JUIsl
¢dusnorepaniu

Knaccudukanus METo0B U CpeNCTB Ul Tepanuy. ANnaparsl 1
CHCTEMBI ]ISl BO3JICHCTBUSI AJIEKTPUYECKHMM TOKOM DPa3IUYHOM
4YacTOThl. AmmapaTsl JUIsi TEpanuu IOCTOSHHBIM  TOKOM.
CTpyKTypHBIE ~ CXEMBl  ammapaToB JUisi  TraJbBaHU3ALUH.
Anmapatsl JJsl Tepanuy MOCTOSHHBIM DJIEKTPHYECKUM TI0JIEM.
Anmapatsl uis  (paHKIMHU3AIMU. AmIapatbl Ui Tepanuu
MOAYJIMPOBaHHBIMU U HENPEPHIBHBIMU OCIIEOBATEIBHOCTSIMH
TOKOB HHU3KHUX HW CPE€AHUX 4YaCTOT. CprKTyprIe CXEMBI
anmnaparos. JuampHamorepanys. Anmaparypa s
JAPCOHBAIM3ALMKM U ynbTpaToHTepanuu. CTpyKTypHas cxema
anmnapaTtoB. ArnmapaTsl IS (mrokTyoprBaIIH 51
unTepdepenirepariy.  Ammapatypa s Y BU-tepanum.
CTpyKTypHBIE CXEMBbl amlnaparoB. ArmapaTsl I BO3ACHCTBUSA
HOHMBHPYIOIIMMH ~ M3TydeHUSIMU.  Armapartsl M CHUCTEMBI I
BosgeiictBst CBY wm KBY -momsimu.  OKBHBajeHTHas —cxema
BozzelictBus. CTpyKTypHasi cxema TeparneBtideckoro KBY-mprdopa.
Armapatel ¥ CHCTEeMBI [yl BO3ZCHCTBHMSI PEHITCHOBCKUM U
PaJIMON30TONHBIM  M3TydeHHSIMUA.  CTPYKTYpHBIE CXEMBI, Ha3HaueHUe
OJIOKOB, TpPHHIMIT paboThL Anmaparypa misl MarHUTOTEpaIvu.
CrpykrypHas cxema armapatoB. CpezcTsa jla3epHOM Teparmu. Bupl
nazepoB. CTpyKTypHas cXeMma ammnapartoB Ul HH3KOMHTECHCHBHOW
JIA3€pHOM  Teparvy.  YJBTPAa3BYKOBBIE — TEpaIlEBTUUYECKUE
anmnapaTsl. CrpykTypHas cxema YABTPa3BYKOBBIX
TepaneBTHYEeCKUX amnmapaToB. DoHoTepanusa. Ammaparsl Ui
BO3JEHCTBHA  HAa  OHMONOTMYECKM  AKTUBHBIE  TOYKH.
ONeKTPOaKyIyHKTypa. DneKTpOHHbIE HHTAJISTOPEIL.
Knaccudukanus wuHranstopoB. KoHCTpykumss W NpHHIUI
paboThl. AnmapaTsl AJ1s aHAJIbre3UH (aHECTE3UH).

14

14

35

Xupypruyecka
ST TEXHUKA

[Ipumenenrne  Qu3MUECKUX  TONEH OIS pa3pylIeHHS
OMONOTHYECKUX TKaHEH W "TyxepomHbIX cTpykTyp". JlazepHbie
W YIbTPa3ByKOBbIE  CKajblenu. Hapko3HO-IpIXaTenbHAs
anmaparypa. CTpykTypHas cxema ammapaTtoB. HasHauenue
OMOKOB, TpWHOMN  paboOTBl.  Ammapatel I TOIICPKKA
KpoBooOpareHms. CTpyKTypHBIE CXeMbI armapaToB. HasHadeHwe O0KoB,

TIPUHIAI paboThL

10

[N

Texunaeckue
cpeacTa
peabunuTanym
u
BOCCTaHOBJIEHU
s yTpa4eHHBIX

GhyHKIHH

HckyccTBeHHBIE OpraHbl U WX 3JEMEHTBL. VICKYCCTBEHHOE CepaLe.
HckyccTBeHHBIe TIOUKH. ATTapathl Ui TeMompamisa. KOHCTPyKIms.
[prHIn paboTsL NmvmmasTipyemble OUOCTHMYIISITOPBL.
buoynpaBnsemple TPOTE3BI KOHEYHOCTEH. 3aMKHYTBIE U
Pa30MKHYTBIE CHCTEMBI YIpaBieHUS. TEXHHYECKHE CpeNCTBa
JUTS peaOrTUTAIIN.

10

[Tpubopsr u
KOMILIEKCHI
TS
nabopaTopHOT
0 aHaJIM3a

Opranuszanms T1abopaTOpHOM CITYXKOBI. ITpuHIMIEL
TEeXHUYECKOTO  OCHAIIEHWS  CPEJCTBAMH  J1abOpaTOpPHOro
aHanmm3a. TexXHOMOrMYeCKHe CXEMBI JKCIepUMEHTOB. Pu3mko-
MeXaHW4YeCKHe aHaam3aTtopbl Mpod. CTPYKTypHBIE CXEMBI,
npuHOUT  paboTsl.  DoromMerprtecKiie  1a00paTOpHBe  AHATKBATOPBL
Knaccudrrarpst. Onac nprverenwst. CIpykrypHble cxembl. [IprHimn
paloTbL
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SnepHble nmabopatopHble aHamatopbl. [IpuHImn paboTel, HazHauYeHWe
Grnoko. CrpykrypHble cxembl. OOracTv puMeHeHrs. Xpomartorpadal.
[puanmn ~ paGoThl,  Ha3HaueHWe  OJIOKOB. Y CIIOBHSA
npuMeHUMOocTH. CTpYKTypHBIE CXeMBbI. DieKkTpodoperndeckne
aHanmm3atopbl. IlpuHImn  paGoThl, Ha3HAuYeHHWE  OJIOKOB.
CTpyKTypHBIE CXEMBl. ODJIEKTPOXUMHYECKHE aHaJIU3aTOPEI.
[MpuHoun pabotel, Ha3HAueHHEe OJIOKOB. CTPYKTYpHBIE CXEMBI.
lemaronornueckue  aHaimmzartopbl.  IlpuHImm  paborhl,
Ha3zHaueHue 0J0KoB. CTPYKTYpHBIE CXeMBl. ABTOMaTHYECKUE U
ABTOMAaTU3UPOBAHHBIE J1A00PATOPHBIE CUCTEMBI M KOMILUIEKCEHI.
[MpuHoun pabotel, Ha3HauUeHHEe OJIOKOB. CTPYKTYpHBIE CXEMBI.
AHanuTuueckas amnmaparypa Ui J1a0OpaTOpUil CaHUTapHO-
SNHUIEMHUOIOTHUECKUX CTAHIMH M 3KOJIOTHYECKOTO KOHTPOJIS.

CTpYKTYpHBIE CXEMBI, PUHIUI PaOOThI

Hroro| 96 (60| 36| 96 288
3aounas ¢popma 00yyeHust
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TexHuveckue TexHuueckue cpeicTBa B CHCTEME  3IPaBOOXPAHEHUSL.
cpencTaa B | wiaccupukaims TC. TpUMEHSEMbIX B MEAMIMHE.
CHCTEME Knaceudurarips MEIUIIUHCKOrO 000pyIOBaHHUS.
1| 3APaBOOXpaHeHHS Opranmszaiyss  JUAarHOCTMMECKUX — HCCIENOBAaHMN U 7 7
TEPaleBTUUECKUX ~ BoO3AckcTBM B TunoBbx JIIIY.
Cranmaptel  ocHamienus JIIIY. 3amaua  cmyx06
MaTepHalbHO-TeXHIUYecKoro odecrieuenns JIITY.
Opranusarws Opranmsanysi TMarHOCTHYEeCKMX HCCIISIOBAHUK 1 00IIye
JIMarHOCTUYECKHX TIPUHLMIB TIOCTPOCHUS JMArHOCTUYECKUX —alllapatoB U
uccnegopannii U | cructeM. YpoaH JIITY. O6mmas cxema TeXHIUEeCKIX CPEZICTB
2 oOime npuHIWMIB! | uccnenoBaHus.  DiBudeckne W (UBHKO-XMMIYECKUS 7 7
TIOCTPOCHHS ceoiictrea  BO,  peructpupyemble  OHOMEIMITMHCKAMHE
JIMarHOCTUYECKHX TprbOpamy, arrapaTamMy 1 CHCTEMaMHL
armaparos u
CHCTEM
JuarHoctuyeckue | ONeKTPOKapAHOTpadbL [apamerpsr  HccIEeMyeMBIX
IPUOOPEI u | curHanoB. CTPYKTYpHBIE CXEMBI SIIEKTpOKapauorpados:
CHCTEMBI Juist | 0e3 TIPUMEHEHHWS MUKDOINPOIIECCOPHOM TEXHUKH, C
HCCIIEJOBAHUS MPUMEHEHNEM ~ MHKPOIIPOLIECCOPHOM ~ TEXHHKH,  Kak
OMO3JIEKTPUIECKO | TPHUCTABKH K IIK. Kapamomonuropst
i aKTUBHOCTH | DnekTposHmedanorpadsl. [lapamerpsl mcciemyeMbpIx
opraHu3Ma CHUT'HAJIOB. CrpykTypHas cxema
aneKTposHIedanorpados. DnexkTpoMuorpadsi.
ITapameTpbl uccneayembix curHainoB. IloreHimanbl
3 IBUTaTeNpHBIX  eaumHML.  CTpykTypHas — cxema 1 1 |4l 27 33
aneKkTpomMuorpada. DNeKTPOHEHPOCTUMYIATOPHI.
Armmaparypa TSt 3MEpEHUst AMEKTPUIECKUX
XapaKTEPHCTHK KOKK M OMOOTMHYECKUX aKTHBHBIX TOYCK.
CrpyKTypHas SNEKTpIYeckas cxeMa armapara «Jiaa-/».
Cocrasisromie KI'P  cursama.  Briok-cxema komrniekca
peructpam 1 aHamza KI'P Peorpadsr. ITapamerpst
nuccnenyeMpix  curHanoB.  CTpyKTypHas — cxema
peorpacdoB. Bumel wuccnenoBanuii. Ilpumensembix
3JIEKTPOABI, CXEMBI MTOKIIIOUEHHS
4| Ammaparypa juisa | Doromerpmst. [Ipubopsl s doromrerusmorpaduu u | 1 1 18 20




HCCIIEIOBAHUA
OIITHYECKUX
CBOMCTB
0HO00BEKTOB

MyJbCOBOM OKCUMETpUH. CIpYKTypHast cxema Y TPUHIMI
paboter  oromrenBMorpahoB M MYITHCOOKCHMETPOB.
[Ipubopsl A TpPOBEACHUS KAMHOMETPHU. Buubl
KanHOMeTpoB. CTpYKTypHbIe cXeMbl. OmnpenencHue
KOHICHTPALIHN OKCHJIA a30Ta, MapoB
AHECTE3MPYIOLIMX BEIIECTB M KHCIOpPOAa H B
MYJIBTUTA30BBIX ~ MoOHHTOpax.  14[Ipuboper st
(moopecuieHTHON  MarHOCTHKU.  CTpyKTypHas —cxema
SHJIOCKOIA-(NTFOOPHMETpa, TIPHHITATT paloThL
doroMeTpruecKie  TpPUOOPHI VI ONpPEZICIICHUsI
OWMpyOMHA B TIOJKOXKHBIX TKAHSX: CTPYKTYpHAsl cXxeMa
armapara, MPHUHIIUII €70 paboTHI

Anmapatypa g
HCCIIeI0BaHUS
MEXaHUYECKUX
CBOICTB
01000BHEKTOB

[prbops! y1s1 MHBA3KBHOIO M3MEPEHHMs! IaBJICHHS] KPOBH U
TMapaMeTpoB MyJICOBOM BOMHBL CTpyKTypHBIE cXeMbL. Briipl
UCTIONB3YEMBIX IaTYMKOB . CIIMPOMETPBI M CITpOrpadel.
Bopsnoit u cyxoit chnupomerpsl. KoHCTpykims.
OTKpbITEIE M 3aKpbIThie criuporpadbl. CTpYKTypHBIE
cxembl. [IpuOOpBI Ui KOHTPOJSI JABHUTATEIBHBIX
¢yakimmii J)KKT. bamioHsl, OTKpBITBIE —KaTeTepsl,
MOTYIPOBOTHUKOBBIE JATYUKH JIaBJICHYS,
pamuokanicyasl  juii  m3Mepenust  fgasnenus  OKKT.
KoHCTpyKIIMM ¥ CTpYKTypHBIE CXEMBI aIlllapaToB.
[Tpubopsr s UCCIIeIOBaHUS MEXaHHMYECKUX
XapakTepucTuk  cepaua.  CTpyKTypHBIE — CXEMBI
OajumncrokapauorpagoB M celicMoKapauorpagos.
Hcnone3yemble TaTYMKH.
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28

AKycTHYecKue
MEJULMHCKUE
puOOpHI,
anmaparsl u
CHCTEMBI

[TpuGopsl iiv ayIMOMETPUYECKHX
uccnenoBanuii.  Kiaccuduxamms — ayamomerpos.
CtpyKTypHas cxema ayauoMeTpa.
donokapanorpadsl. CTpyKTypHBIE CXEMBI
¢donokapauorpadoB. Bunsl mukpodonos. [Ipubopsi
HEMHBA3MBHOTO ~ M3MEPEHMS  JABICHWS  KPOBH  C
aKyCTHYECKMH  JaTUMKAMH.  AKYCTUHeCKHMII — MeToq
KopotkoBa 1 octpmiomerpudeckuii Meronl. CTpyKTypHBIE
CXEMBI TOHOMETPOB.  YIIBTPa3BYKOBBIE 3XOCKOIIBL
KoHCTpyKIus  ynbpTpa3ByKOBBIX —IIpeoOpa3oBaTenei.
CTpyKTypHBIE  CXeMBl M  HPHHIMO  PaboTHI
YABTPa3BYKOBBIX  3XOCKOIIOB. VY IbTpa3ByKOBbIE
moruiepoBckue  mpubopsl.  OOolOmieHHass — cxema
JOIUIEPOBCKOTO M3MEPUTENI CKOPOCTH KPOBOTOKA.
[TpuHITNT paboTHL.

18
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MenunuHckas
ammapaTtypa Ui
HEMHBA3HBHOI'O
M3MEPEHUS
TeMIepaTypsl

MenunuHcKas — anmapatypa I8 HEHHBa3UBHOTO
W3MEpPEHHsT  TeMIlepaTyphl: pagroTEPMOMETDHI,
JJIEKTPOHHBIE W WHQPAKpacHblE  TEPMOMETPBI.
KoHCTpyKUMs, CTpyKTypHass cXeMa U TNPHHIHUI
paboTHI anmapaToB.

DHIOCKOIMMYECKAsT
TEXHUKA

DHIOCKOMMYECKast TEXHMKA. Knaccnduxarms
SHOCKOMNOB. TpeOoBaHus K JAHHOMY BHIY allllapaTyphbl.
OO0o0OIIeHHasT CTPYKTypHAs CXeMa JKECTKMX W THOKHX
SHIOCKOIIOB.

[Ipubopsr
OMOJIOTHYECKON
WHTPOCKOITHH

®opMHpOBaHHE WHTPOCKONUYECKUX  H300parkeHHH.
TennoBuzopsl. CTPYKTypHasi cxeMa TEIUIOBH30pa U ero
ontrdeckoi gactu. IlpuHnum pabotel. PenTrenoBckas
TexHuka. Cxema TeHepaTopa pPEHTTEHOBCKHX Jydei.
CrpykrypHas cxema YCHITUTEIIS SIPKOCTH
PCHTTEHOBCKOTO M3JTy4eHHs. BapuaHTbl KOHCTPYKIMH
1H(POBBIX PEHTTeHOAMAr HOCTHYECKIX armaparoB.
Kiaccudukarmmst  JFOMMHECIIGHTHBIX  TIpeo0pasoBaTesiei.
JlvneiikumipeoOpazopaten. CTpyKTypHBIE cxeMbl [IprHIm

50

54




pa0oTBL.  PeHTreHOBCKME — KOMITBIOTEpHBIE — TOMOTpadbl.
[puHIMOBI  TONMydYeHWs JBYMEPHBIX U TPEXMEPHBIX
mo0pakeHni. CTPYKTypHBIC CXEMBI W TIPHHITAIT PAOOTHI
KOMIIBIOTEPHBIX ToMorpagoB. S nepHO-MarHUTHO-
pe3oHaHcHbIe  ToMorpadpl. I[IpuHIMI — MONTydeHHs
n3zobpaxenust. O0o0meHHas cTpyKTypHast cxema SIMP-
tomorpada.. IlpunHnunm paGoOTBL.  YIIBTpa3BYKOBEIE
Tomorpadsl. Bunpl ckannpoBaHus. MHOTro3s1eMEHTHBIE
V¥ 3- npeobpazoBarenu. Pexxumpr pabotsl. KoHcTpyKInu
U CTPYKTYpHBIE CXEMBI CKaHEPOB.

-

ArnmnapaTsl u
CHCTEMEI JUTSt
¢dusnorepaniu

Knaccudurkanms MeTomoB W CpeAcTB Ui TEpanwvu.
Anmapatsl u CHCTEMBI JUTIst BO3/ICHCTBHS
AJEKTPUUECKUM TOKOM Pa3IMYHON 4acTOTHI. AIaparsl
JUISL TEPAITMY TIOCTOSIHHBIM TOKOM. CTPYKTYPHBIE CXEMBI
anmapatoB JUIs  TalbBaHM3alUUH. AmmapaTsl Ui
TEpalmuyd  TMOCTOSIHHBIM  3JIGKTPUYECKHM  TIOJIEM.
Anmapatsl s (ppaHKIMHM3AUMK. AINaparsl IS
Tepanud  MOMYIMPOBAHHBIMH W  HENPEPHIBHBIMU
TIOCJIE/IOBATENILHOCTSAIMM  TOKOB HU3KHUX M CPEIHHUX
4acToT. CtpyKTypHBIE CXEMBI anmnapaToB.
JuamuHamorepanus.  AnmapaTypa Uil JapCOHBaIN3aLUH
U yneTpaToHTepanuu. CTpyKTypHas cXeMma amnmnapaToB.
Anmapatsl Ui (UIFOKTYOpH3aIlK M UHTEp(epEeHIITEpaITHH.
Amnmapatypa ans YBY-tepanuu. CTpyKTypHBIE CXEMBI
anmnaparoB. ATmapaThl JjIsl BO3IEHCTBIS HOHU3UPYIOIIMU
M3Ty4eHUSIMU. ATnapaTtsl ¥ chcTeMbl st Bozziekicteust CBY u
KBY -momsimMu.  OKBHUBAJICHTHAs CX€Ma  BO3IEHCTBIL
CrpykrypHas cxema TepameBTideckoro — KBY-mpubopa.
Arnmapatbl ¥ CHUCTEMBI VIl BO3CHCTBUS PEHTITEHOBCKHM U
PaJMOM30TONHBIM ~ M3ITydeHHSIMU.  CIPYKTYpHBIE — CXEMBI,
Ha3HaueHWe OJIOKOB, MPUHLWMI paboThl Ammaparypa st
MarauTorepany. CTpykTypHasi cxema armapatoB. Cpercrsa
nasepHOi Teparmu. Bumper masepoB. CipykTypHas cxema
armmapartoB Yl HU3KOMHTCHCHBHOM JIA3€pHOM  TEparuu.
Y IbTpa3ByKOBbIE TepaneBTHYECKUE anmnaparsl.
CrpykrypHas cxema YIbTPa3BYKOBBIX
TepaneBTHYECKUX annaparos. ®DoHoTEpanys.
Amnmapatsl  JUIi  BO3IEHCTBHS Ha  OHOJIOTMYECKH
AKTUBHBIE TOYKU. DIIEKTPOAKYITYHKTYpa. DIEKTPOHHBIE
HHTaJIITOPBI. Krnaccudukanus HHTaAJIITOPOB.
KoHcTpykuust ¥ TOpUHIUN PabOThL. Ammapathl JUIs
aHaJIbIre3uH (AHECTE3HH).
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36

Xupyprudeckas
TEXHHKa

[Ipumenenrne QU3MYECKUX TONEH [UIS pa3pyHICHHAS
OMONMOTHYECKUX TKaHEH W "dy)KepOmHBIX CTPYKTYyp'.
JlazepHble M ynabTpa3BYKOBbIE cKaibnenud. Hapkos3Ho-
IOpIxaTenbHas — ammaparypa.  CTpykTypHas — cxema
anmapaToB. Ha3zHaueHue OJOKOB, MPHHII PaOOTHL

Arnmapartel i TOMIepKk  KpoBooOparterrs. CTpyKTypHbIE
CXeMBI armmapaToB. HasHaueHwe GIIOKOB, IPHUHIIAIT paOOTHL

11

11

[N

Texamueckue
cpencTa
peabwnmuranmmu 1
BOCCTAHOBJICHUS
YTpa4eHHBIX

GbyHKIHH

HckyccTBeHHBIE OpraHbl U WX 3JIeMEHTHL. VICKYCCTBEHHOE
cepmre. MckyccTBeHHBIE MOYKH. ATNMAapaThl TS TeMOMAIIH3A.
Koncrpyxiwst.  Ilpuamm  paGoter.  Vmrmiaatupyemble
OMOCTUMYIIATOPBL. Buoynpasnsiembre TIPOTE3BI
KOHEYHOCTEH. 3aMKHYTBIE W DPAa30MKHYTBIE CHCTEMBI
YTIpaBIIECHUS. Texanueckue cpeacTBa ULt
peabwuTanyy.

11

11

[N

[Tpubopst U
KOMIUIEKCH IS
11abopaTopHOTO
aHaJm3a

Opranmsanust  nabopatopHoi  ciyxObl. [IpHHIMITEI
TEXHUYECKOTO OCHAILIEHUS CPEACTBAMH JIAOOPATOPHOTO
aHanmm3a. TeXHOIOrM4ecKhe CXeMbl 3KCIEPHMEHTOB.
DH3HKO-MEXaHUIECKHE AHAJIM3aTOPEI po0.
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CTpyKTypHBIE CXEMBI, TPUHIHAT paboThL
@oromerprueckre JiaboparopHble aHamBaropbl. Kiaccudukarmst
Odnac npuvererrst. CTpyKTypHbIe cxeMbL. [ IprHrwn paOoTeL

SnepHble  n1abopatopHble  aHam3aropbl.  [IpuHImrm paGotsl,
Ha3HaueHWe  OnmokoB.  CipykTypHBle cxeMbl — OOmactu
npuMeHeHnst.  Xpomarorpadel.  [IpuHimn — paboThl,
Ha3HaueHHe  OJOKOB.  YCIOBHS  NPUMEHHMOCTH.

CrtpyKkTypHBIE CXEMBL. Onekrpodoperndeckue
aHanmm3atopbl. [IpuHIun paboTsl, Ha3HaYeHUE OJOKOB.
CrtpyKTypHBIE CXEMBI. DNIEeKTPOXUMHUYECKHE
aHanmm3atopbl. [IpuHIun paboTsl, Ha3HaYeHUE OJOKOB.
CtpyKTypHBIE CXEMBL. I'emaTonornyeckue
aHanmm3atopbl. [IpuHIun paboTsl, Ha3HaYeHHE OJOKOB.
CtpyKkTypHBIE CXEMBI. ABTOMaTHYECKHE U

ABTOMAaTU3UPOBAaHHbIE J1TA0OPATOpPHBIE CUCTEMBI U
KoMIuleKchl. [IpuHIMn pa®oTel, Ha3HaueHHE OJIOKOB.
CtpyKTypHbIE CXeMBbl. AHAIMTUYECKas anmapaTypa Jyis
naboparopuii CaHUTaPHO-3MHJIEMHUOIOTHYECKUX
CTaHIUM M 3Konorudeckoro KoHTponsd. CTpyKTypHbIE
CXEMBI, IPUHIIUIT PaOOTHI

Uroro | 12 | 14 | 8| 277 | 311

5.2 [lepevensn 1a60pPaTOPHBIX padoT

Ounas ¢popma oOyueHust

JlaboparopHast padota Ne 1 MHCTpyMeHTaJIbHOE U aBTOMATHU3UPOBAHHOE
MCCIIeZIOBaHNE CepIEYHO-COCYTUCTON CUCTEMBI C MTOMOIIBIO
ANEKTPOKApIUOTrpadyecKoro MeTo 1a

JIaGoparopnast padota Ne 2 HccrnenoBaHue cepieqHO-COCYTUCTON CUCTEMBI C
NOMOIIIBI0 peorpadudeckoro merona. MurerpansHas peorpadus

Jlabopatoprast padora Ne 3 VcciemnoBaHue CepaeyHO-COCYIUCTOM CHUCTEMBI C
TIOMOIITBIO peorpaduyeckoro Metosa. Peoazorpadust. PeosHriedanorpadus.

JlabopatopHass pabora Ne 4 VccrnemoBanue OpraHoB — JbIXaHUS
WHCTPYMEHTAJIbHBIMH METOJIaMH C TIOMOINBIO CHUPOTrpadUuIEecKOro MeEToja.
OTt4yeTHOE 00001IaOIIIEe 3aHATHE. 3aIUTa Ja00PATOPHBIX PadoOT.

JlaGopatopHast pabora Ne 5 M3yueHue mpuHIUIIa pabOTHI ammapara s
NIPOBEJICHNUS YIbTPA3BYKOBOTO UCCIIETOBAHMS

JlabopatopHas pabota Ne 6 M3ydeHue npuHIMNBI pabOTHI ammaparta s
MIPOBEJICHUS PEHTT€HOBCKOTO MCCIIEIOBAHUS

Jlabopatopnast pabora Ne 7 M3yueHnue mpuHIMIA padOTHI ammapara s
MIPOBEJICHUS TETJIOBU3UOHHOTO UCCIIEIOBAHUS

Jlabopatopnas pabora Ne 8§ N3yuenue mpuHnuma paboThl ammapara IS
MPOBENCHUS  SACPHO-MAarHUTHOW  pe30HaHCHOM  Tomorpaduu.  OrTdeTHOE
oboOmaroree 3aHsTre. 3amuTa 1a60paTopHbIX paboT

3aounas ¢popma o0yueHus

JlabopatopHast pabora Ne 1 MHCTpyMeHTambHOE W aBTOMATH3UPOBAHHOE
MCCJIeIOBAaHNE CEPIIEYHO-COCYTUCTOM CUCTEMBI C MTOMOIITHIO
ANEKTPOKApAUOTpadUIECKOTO METO 1A

JlaGoparoprass pabora Ne 2 HccnenoBanue OpraHoB — JbIXaHHS
WHCTPYMCHTAIBLHBIMH METOJaMH C TOMOIIBIO CIUPOTPAYUUECKOTO METOJA.
OTtueTHOE 000011at0IIee 3aHATHE. 3alIUTa Ja00PATOPHBIX PadoOT.



5.3. IlepeyeHb NpaKTHYECKUX PadOT

JUis oyHOM M 3a04HOM (hOpMBI OOyYEHHUs TEMbl MPAKTHUECKUX 3aHATHUM
COBIAJAIOT, OTIIMYAIOTCS Yachl aKaJE€MHUYECKHE U HA CaMOCTOSATENIBHOE OOYYEHHUE.
JUis 3a04HOrO OOYyYeHHs BBIOMPAIOTCS TE€Mbl B KOHTPOJIBHOM paboTe COrjiacHo
BapUaHTy, KOTOPbIE OJHOBPEMEHHO SIBJISIETCS] YACThIO MPAKTHUECKOTO 3aHSATHS IS
OYHOT'O O0yYEHHUS.

OOBIYHO, HA OHO MPAKTHUUECKOE 3aHATHE OTBOJHUTCS HECKOJIBKO TEM - OT
ABYX 70 4eThipex. Ha Kakmyro TeMy CTYIAeHT TOTOBHUT MPE3EHTALINIO, OTPaXKAIOIIYIO
TPUHIMI paOboTHl MPUOOpa, BHEIIHUI BU]I, LIEHY, CTPYKTYPHYIO CXeMy, TEXHHUYECKHE
XapaKTePUCTUKH, JOCTOMHCTBA M HEIOCTaTKH U T.A. Ilpumep HEKOTOPBHIX TeM W3

CIIMCKa:
1. Onekrpokapauorpad. Buemmnuii Bua. TexHuueckue xapakTepucTukd. [IpuHIMn paOoThI.
CrpykrypHas cxema. Onucanue 0iokoB. [IpeumymiectBa n HemoctaTku. Ilena. CpaBHEHHE C APYTUMHU
arnmapaTamu.
2. Onekrposnnedanorpad. BuemHul Bua. TexHuueckue XapakTepucTUKU. [IpuHImn padoThI.
CrpykrypHas cxema. Onucanue OmokoB. [IpeumymiectBa u HemoctaTku. Ilena. CpaBHEHHE C APYTUMU
armapaTamu.

Onextpomuorpad. Bremmuit Bua. TexHwdeckwe XapaKTepUCTHKH. [IpuHIMTT paOOTHI.
CrpykrypHas cxema. Onucanue OokoB. [IpeumymiectBa n HemocTaTku. Ilena. CpaBHEHHE C APYTHMHA
arapaTammu.

4, Peorpad. Bremmnwmii Bun. Texuuueckume xapaktepucTuku. [lpuHmum pabotel. CTpyKTypHas
cxema. Ommcanne 6;10koB. [IpenmyriecTBa n HemocTaTku. Llena. CpaBHEHHUE ¢ IPYTHIMU amliapaTamH.
5. Ammapatet  KI'P. Bremnwmit Bun. TexHuueckne XapakTepuCTHKH. [IpuHIMTT  paOOTHI.

CrpykrypHas cxema. Onwucanue 0iokoB. [IpeumymiectBa n HemocTaTku. Ilena. CpaBHEHHE C APYTUMHA
arapaTamHu.
6. CTepuan3aTopsl, aBTOKJIaBbl. BHemHuil By, TeXHUYeCKre XapaKTepUCTUKH. [IpuHImm padoThI.
CrpykrypHas cxema. Onwmcanue 01okoB. IIpenmyinectsa u HegocraTku. LleHa. CpaBHEHHE C OPYTUMHU
armapaTami.

7. Herarockor. Bremnuii Buna. TexHuueckue XxapakTepucTuku. [IpuHIun padortel. CTpyKTypHas
cxema. Omnmcanue 0110koB. [IpenmyinecrBa u HegocTaTku. LleHa. CpaBHEHHE ¢ IPYTHMH arapaTaMu.
8. Becel MemWIIMHCKHE DBJSKTPOHHBIE € pocToMepoM H 0Oe3. BHemHmi Buza. TexHudeckue

xapakrepuctuku. [lpuHnun pa6otel. CTpykTypHas cxema. Onucanue OyokoB. [IpeumyiectBa u
Henocratku. Llena. CpaBHEHHE ¢ APYTHMH allllapaTaMHu.

9. Anreunoe obopynoBanue. BHemnuii Bua. TexHudeckue XapakTepuCTUKH. [IpuHIMI paOOTEHL.
CrpykrypHas cxema. Onmcanue 0iokoB. IIpeumymiectBa n HemocTaTku. llena. CpaBHEHHE C OPYTHMHA
armnapaTammu.

10. I'moxomerpel. BHemnwmit Buj. TexHudeckue xapakTepucTuku. [Ipuaun padotel. CTpyKTypHAs
cxema. Onmcanne 010koB. [IpenmymiecTBa n HemocTaTku. Llena. CpaBHEHHUE ¢ IPYTUMU allliapaTaMH.
11. ITHeBMoOTaxoMmeTpel. Boemnmii Buja. TexHudueckwe XapaKTepUCTUKH. [IpwHIMO paOoTEHL

CrpykrypHas cxema. Onmcanue OiokoB. IIpeumymiectBa n HemocTaTku. Ilena. CpaBHEHHE C OPYTHMHA
arnmapaTamHu.

12. Pacxomomepsl. BHemnwmit Buj. Texandeckue xapakrepucTuku. [IpuHmun padotel. CTpyKTypHAs
cxema. Onwmcanue 01okoB. IIpeumyinectsa u HemocTaTku. 1lena. CpaBHeHUE ¢ APYTUMH anmapaTaMu.
13. Ammapatel gus KCBII. Buemnwnii Buj. TeXHHYecKHE XapaKTEPUCTUKH. IIpuHIUI padOTEHL.

CrpykrypHas cxema. Omnuncanue 010koB. [IpenmyriectBa n Henoctatku. llera. CpaBHEHHE ¢ APYTUMU
armapaTaMH.

14, Bakrepunmanesie oOnydaTenw. Buemmnuii Bua. TexXHHYecKHe XapaKTepUCTUKH. [IpwHIMI
pabotel. CTpykTypHas cxema. Omnucanue 0110koB. IIpenmymiectBa u HemocTaTtku. LleHa. CpaBHeHHE C
JIPYTHMH alapaTaMH.

15. ®doromnernamorpadnl. Bremmwit Bua. TexHHYecKHe XapaKTEepHCTHUKH. IIpuHOMI padOTHI.
CrpykrypHas cxema. Onucanue 010koB. [IpenmymectBa u Hemocratku. Llena. CpaBHeHHE ¢ ApyrUMU
armapaTaMH.

16. IIynbcookcumerpel. BHemmmit Bup. TexHHYeckWe XapaKTepHCTHKH. [IpwHIUMI pabOTHI.
CrpykrypHas cxema. Onucanue 010koB. [IpemmymiectBa u Hemoctatku. L{ena. CpaBHeHHE C APYTHMH
armapaTaMH.

17. Kamromerpel. Buemnuii Bua. Texanueckue xapakrepuctuku. [IpuHnmmn padotel. CTpyKTypHAs
cxema. Ommcanue 010koB. [Ipenmymectsa n Hemocratku. Llena. CpaBHeHHE ¢ IPYTHMH arllapaTaMH.
18. MynpTHTra30Bble MOHUTOPBL. BHemHMi Bua. Texnndyeckne xapaktepuctuku. [IpuHIMN paboThl.

CrpykrypHas cxema. Onucanue 010koB. IIpenmymectsa u Henocratku. llena. CpaBHEHHE ¢ IPYTHMH
arnrmapaTamu.

19. W3meputenn ypoBHS OMIMpyOMHA B NOJKOXKHBIX TKaHAX. BHemmHwid Bua. TexHUYecKue
xapakrtepucTukd. [lpuHiun pabotbl. CtpykrypHas cxema. Omnmcanwe OJIokoB. I[IpenMmyrnectBa
Hegocratku. llena. CpaBHeHHE ¢ APYTUMH arnmapaTaMu.

20. [Iprbops!I I MHBA3MBHOTO M3MEPEHMs JaBicHUs. BHermmHuii Bun. TexHUUECKHE XapaKTePHUCTHKH.
[pumrn padotel. CTpykTypHas cxema. Ommcanue 6510koB. [IpenmyriectBa n Henoctatku. L{eHa. CpaBHeHHe



C IPyTUMU anmapaTaMu.
21. Crupomerpel. Criuporpadsl. Baenauii By, TexHu4Yeckue xapakTepucTuku. [IpuHiun padoThkl.
CrpykrypHas cxema. Onucanue 010koB. [IpeumymecTBa u HenoctaTku. llena. CpaBHeHUe ¢ IpyruMu
arnmapaTami.

6. MIPUMEPHAS TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBerctBUM ¢ y4eOHBIM IUJIAHOM OCBOEHUE JIUCLUILIUHBI
Mpe1yCMaTPUBAET BBHINIOJHEHHE KypCOBOM pPaOOThl B IIECTOM CEMECTpe s

OYHOM U B BOCBMOM CEMECTpE JIJisi 3a04HON (POpMBbI 00yUEHUS.

[IpumepHass TemaTuka KypcoBOH paboThl: «''AHAIM3 [EATEJIbHOCTH M OCHALLEHHWe
KaOuHeTa/oTAe/IeHnst  (coryiacHO Bapuanty). Omnucande TeXHUKH, TOCTpPOeHHe AJIropuTMAa
JAMArHOCTHUKH/JIe4eHHs], COCTABJIEHHE CTPYKTYPHOI CXeMbl anmapara’.

IIpumepHbIii 11aH KypcoBoii padoThbI

1. Anamu3 nedarenbHOCTH KaOWHeTa (OTAENEHUs): 00S3aHHOCTH, KIacCHU(UKAIMSI U KpaTKoe
OTIMCaHNE OCHOBHBIX JUArHOCTHPYEMBIX U JICUMMBIX 3a00JI€BaHHUM, MTAT KaOWHETA.
2. OrmucaHne OCHamleHWsI KaOWHETa: MEPEeYHCICHHUE HCIOJIb3yeMOoro 00OpYyJIOBaHUS H €ro
KOJIMYECTBA B 3aBUCHMOCTH OT OOCITY)KHMBAa€MOTO HACEJICHUS; OMHCAHWUE KAKIOW €IMHHIIBI
MEJUIIMHCKON TEXHUKU (OCHOBHbIE (YHKIMM, NPUHLIMUI pabOThl, OJOKH, BHEIIHUNA BUJ,
TEXHUYECKHE  XapaKTePHCTUKH); CPAaBHUTENBHBIM  aHATU3  ammaparypbl  pa3iIHdHBIX
MPOU3BOANTENCH (OTEUECTBEHHBIX W HWMIOPTHBIX) - 10 BAXKHEHIIUM TEXHHUYECKUM
XapaKTepUCTUKaM U IICHE.
3. TloctpoeHue anropurMa MpoBeAECHUS JUArHOCTHKM JJIsl HOCTAHOBKH JMarHo3a WK CXEMBI
JIeYeHHs! U1 OTHOTO U3 3a00JIeBaHU.
4. Onwucanue pabOTHI OJHOTO M3 amlapaToB MO CTPYKTYPHOH cxeMme: (pyHKIIMOHUPOBAHUE,
IpeJHa3HauYeHue OJIOKOB, ONMCAHKE CBSA3EH, €CIIM BO3MOJKHO - Y3J10Bas CXeMa.
5. AHanu3 MHKEHEPHBIX MEPONPHITUN JUIl KOHKPETHBIX BUJJOB MEIUIIMHCKON TEXHUKH (M3
CIMCKa 000pyI0OBaHMs CBOETO KaOMHETA-OTAEICHM): NOTEHIIMAIbHbIE ONIACHOCTU U BPEIHBIE
BO3JICUCTBUS OT amnaparypbl, 3alIUTHbIE MeEpbl, MOHTaXX OOOpPYyIOBaHMA, NPEACTAPTOBBIC
MEpPONPUATHS HHXEHEPa, Halla/Ika, PEMOHT M TEXHUYECKOE 00CTy)KMBAHUE TEXHUKH.
Temsr:
1. KabuneT — ractposHTepoJsiora
2. KabuHer Bpaya — ajuieproJjiora — MMMYHOJIOT'a
3. Kabunet Bpaua — peduiekcoTepaneBTa
4. KabuneT Bpaya — HH(PEKIIMOHUCTA
5. Kabuner Bpaua — kapauosiora
6. KabuneT Bpaua — oToJapuHrosora
7. KabuneT Bpaua — opraapmosiora
8. Kabuner Bpaua — myn1pMOHOJIOTa
9. KabuneT Bpaua — peBMaToJiora
10. KaOuner ynbpTpa3zBykoBoii auarsoctuku (Y3U) u np.
3agaun, pemiaemMble NP BBIIOJHEHHH KYPCOBOH padoThI:

- 3aKperuleHusi, yrIyOleHHs W CUCTEeMAaTH3alMM  TEOPETUYECKUX  3HAHUH,
puoOpeTeHne NMPaKTUUECKUX HABBIKOB UX MPUMEHEHUS /Il pelleHHs 3a1a4;

- TOJydYeHHs  CAMOCTOSATENIbHBIX  HAaBBIKOB  HCIIOJIb30BAHUS  Pa3IMUYHBIX
MH(GOPMAIMOHHBIX UICTOYHUKOB, B TOM YHCJIe, ICTOUHUKOB Internet;

- W3y4YeHHs] W TPUOOpETEeHHE HAaBBHIKOB B M3YYEHMM MNPUHIMINA PabOTHl pazIMYHON
MEIUIUHCKON TeXHUKH;

- TNpPHOOpETEeHUs OIbITa HAYYHO-HCCIEIOBATENbCKONH paboThl M (OPMUPOBAHUS
yMeHu#l (opMyIHpOBaTh JIOTHYECKH 0OOCHOBaHHbIE BBIBO/IbI, MPEIOKEHUS U PEKOMEHIALUU
0 pe3yNbTaTaM BBITIOJHEHHOW padoTHI;



JTACIIATUINHBI

- BBIPAa0OTKM HAaBBIKOB IIOJTrOTOBKH, IUIAHHUPOBAHUS, O(OpMIIEHHS, COCTABICHUS
J0KJIaJia ¥ MOArOTOBKY IPE3CHTALNY 3aLIUIIIAeMON KypCcOBOH paboThI;
- (opMHpOBaHMS YMEHHUH BBICTYNAaTh IEpe] ayJUTOpPHUEH C JOKIAJ0M MpU 3alluTe
KypCOBOM pabOTbI, KOMIIETEHTHO OTBEUaTh Ha BOIIPOCHI.
B cootBeTcTBUM C yUeOHBIM MJIAHOM 3a04HOM (DOPMBI 0OyUEHHUSI OCBOCHUE

ceMecTpe.
KoHnTposabHast pabota cocTouT B BhIoIHEHNN 20 IPE3eHTALN 0 TeMaM, COTJIACHO BapUaHTY.
Tembl npe3eHTanuii MpUBEIEHBI B IyHKTE 5.3

MpeaycMaTpUBaeT BBIMOJIHEHUE KOHTPOJIBHOU paboThI

B 7

7. OHEHOYHBIE MATEPUAJIBI 1JIS1 ITPOBEJAEHU ST
IMPOMEXYTOUYHON ATTECTAIIUU OBYYAIOLINUXCSI ITO
JUCHUITJIMHE
7.1. Onucanue noka3areJieid U KpUTepHeB OIEHUBAHUS KOMIIETEHIIUIA

HA Pa3JIMYHBIX 3TaNax X GopMUPOBaHUS, ONTUCAHUE IKAJ OLEHUBAHUS
7.1.1 dTan Tekymero KOHTPOJsi
Pe3ynbTaThl TEKyiero KOHTPOJS 3HAHUN M MEXKCECCHOHHOM aTTecTaluu
OIICHUBAIOTCS T10 CIEAYIONIEH CUCTEME:

«aTTECCTOBAH»,
«HC aTTCCTOBAH».

Kom Pe3yabTathl 00y4eHus,
ne- XapakTepu3yliue Kpurepuu ATTECTOBAN He
TeHII c¢(opMHPOBAHHOCTH OlleHUBAHUA aTTeCTOBaH
usi KOMIeTEeHIIN U
3HaTh ocobenHocTH  conpspkerrst| KonTponbHble  paboTel  1o|Brmomnenne  |Hepwimomae
METITIHCKON TEXHUKHI c|xomy cemectpa. BrmomHeHue|paboT B CpoOK,|HHE paboT B
OUOITOr TICCKAMI OOBEKTAMIL|M TTOATOTOBKA TIPE3EHTAIHi |[[IpeTyCMOTPEHH |CPOK,
00JTaIAOIIIIMI BbIcoKol| TecTupoBaHue 3HAHHU|BI B pabodumx|mpemycMoTp
MOp(DOITOrHIecKoi H|TEOPETUYECKOro MaTepruaia. |mporpammax C€HHBIN B
(hyHKIMOHAITEHOM CIIO’KHOCTBEO paboumnx
MporpaMMax
YwMmerp QopMmymmpoBats ucxonHble| Beimonnenue nabopatopHoit u|BeimonHerne — |HepwimonmHe
JIAHHBIE JUTA BBIOOPAa MENMITMHCKUX|KYpPCOBOI paboTel. [paboT B CpOK,|HHE paboT B
MprOOpOB, CHCTEM W ammapartoB c|BeimomHeHWe ©W  MOArOTOBKA|MpEmTycMOTpPEHH |CPOK,
y4eToM (hrsronoraeckix|mpesenTannii OrieHka YMEHHA|blid B pa0oOvuX |[IpemycMoTp
XapaKTEPUCTHK 00beKTOB | popMyIMpoBaTh WCXOIHBIE| TporpaMmax SHHBIN B
WICCITIEIOBAHYISI TN BO3ICHCTBHS JIAHHBIE T BEIOOpa MEIVIHCKHX pabounx
[K-1 TpHUOOPOB, CHCTEM U arllapaTtoB C porpaMmax
YUETOM (DF3HONOrIeCKIX
XapaKTEPUCTHK 00BEKTOB
VICCIIENIOBAHMST WJTF BOBJICHCTBHIS
Bnagers NpUHLHKINIAMHU |3ammuTa KypCOBOH " |Brimonnenue HeBrmmonue
IIOCTPOEHUS OMOTEeXHUYECKUX [1TabopaTOpHOH paboThL. [paboT B CpoK,|HHE paboT B
M3MEpHUTENbHBIX  mpuOopoB u|OTBeThl Ha  MPAKTUYECKUX [IPEIYCMOTPEHH |CPOK,
CHUCTEeM C MHUKPOIIPOIECCOPHBIM [3aHsaTHsIX. OIlleHKa BJIAJEHHS|bId B padOYHX|MpemycMOTp
yIpaBJIeHUEM MPUHIIATIAMHU ITOCTPOEHMUS [IIporpamMmax SHHBIN B
OMOTEXHUYECKUX pabounx
M3MEPUTEIbHBIX MPHOOPOB U mporpaMmmax

CUCTEM
MHUKpPOIPOLECCOPHBIM
yIpaBJICHUEM

C




3HaTe OpUHOUNBI TocTpoeHus, (KoHTponbHbie paborel  mo|Beimonnenwe  |HeBwimonne
0COOEHHOCTH CTPYKTYpHOIi|xomy cemecTpa. BeimomHenue|paboT B Cpok,|HHEe padoT B
OpraHH3allNY, aNrOpUTMBI|M TIOATOTOBKA Mpe3eHTalMM |IpeayCMOTPEHH |CPOK,
¢ynkunonupoBanuss  Haubonee|TectupoBanue 3HaHU#|pIi B paboumx|mpemycMoTp
pacnpocTpaHEeHHbIX H[TeopeTrueckoro Marepuana. |[mporpaMmax EHHBIN B
MEPCIICKTUBHBIX MCEIUIITUMHCKUX pa60t11/1x
npuOOpOB, aNmapaTroB, CUCTEM U porpaMmax
KOMILIEKCOB

YMeTh aHamM3ApoBaTh AOCTOMHCTBA | BrimonHenue madopatopHoit u|Beimonnenne  (HeBwimonHe

HENOCTAaTKM  CYIIECTBYIOIIGH — M|{KypCcOBOM paboThL [paboT B CpoOK,|HHE paboT B
PpazpabaTsBacMOoi MEMLIMHCKON| BBITTONIHEHNE M MOATOTOBKA|IPELYCMOTPEHH |CPOK,
TEXHUKU TIPU PEIIEHHM KOHKpETHbIX|Mpe3eHTanuii OleHKa YMEHHs|blii B palOo4uXx|mpeaycMoTp
MEMMIIMHCKMX 337324 C  Bbljiaueli|aHa3upoBaTth  JIOCTOMHCTBA — H|IIpOrpaMMax CHHBIH B
PPEKOMEHJIAIMI TI0 MX TIPHOOPETEHHEO,| HEIOCTATKA  CYILIECTBYIOIIGH | pabounx
TK-2 | sKcrutyararii v 00CITyKUBAHUIO pa3pabaTeBAEMO  MEIMLIMHCKOM porpaMmax
TEXHUKU [PH PELIICHAN KOHKPETHBIX
MEMIMHCKMX 33734 C  BbIJadei
pEKOMEHTAITMIA TIo HX|
TIPUOOPETEHHIO, DKCIDTyaTald 1
OOCITY>KMBAHHIO
Brmamerr Meromamu mocTpoeHus|3amuTa KypCOBOI u|Briionnenue Hesrimmonue
COBPEMEHHBIX CTPYKTYPHBIX CXeM|1abopaTopHOM paboTHL [paboT B CpOK,|HHE paboT B
OMOMETITMHCKON armapaTypsl OTBeThl Ha MPAKTHYECKUX |[IPETYCMOTPEHH |CPOK,
3aasaTHsSX. OleHKa BIAJeHUS|bd B pabOYMX|IpemycMOTp
METO/IAaMH MOCTPOEHHS | [TPOrpaMMax CHHBI B
COBPEMEHHBIX CTPYKTYPHBIX pabounx
cXeM OMOMEUITTHCKOM MporpaMmax
anmaparypsl
3HaTte Ha3HadeHwe, coctaB u|KonTpompHBIE paboTel  1o|Brmomnenwe  |Hepwimomne
TIPUHITAIIHT pa0OTH OCHOBHBIX BHIIOB|XOMy ceMecTpa. BrImonmHeHue[paboT B CpoOK,|HHE paboT B
METUIIMHCKUX TIPHOOPOB, alapartoB,|  TOATOTOBKA IMPe3eHTaIlnH [IpenycMOTpEHH |CPOK,
CHCTEM U KOMITJIEKCOB, MX OCHOBHbIE| TecTupoBaHue 3HAHHU|BI B pabodumx|mpemycMoTp
TEXHUYECKE XapaKTepHCTUKHA H|TEOPETHYECKOTro MaTepruaia. |[[IporpaMMax SHHBIN B
0COOEHHOCTH SKCIITyaTaIliy; pabounx
COBPEMEHHBIH YPOBEHD MporpaMmMax
OCHAILIEHHOCTH anmapaTypoun
JIeIeOHO-TIPODHITAKTIHYECKIX
yupexnennii M3 Poccun
YMerp Tonms30Bathesl CrpaBodHoOl u|BeimonmHenue nabopatopHoit u|BeimonHnerne  |HepwimonmHe
JPYTON TEXHUYECKOH JIATEPaTypOl To|KypCOBOi paboThl.[paboT B CpOK,|HHE paboT B
MEMIMHCKAM TIprOopaM, armapartam,|BelmonHeHne W MOArOTOBKA [MpemycMOTPEHH |CPOK,
[TK-3 |CUcTeMaM, - CIPOUTS - A/ITOPUTMBL 1X npe3eHTanuii OmeHka yMeHUs|plid B pabouux|mpemycMoTp
(hyHKIIMOHUPOBAHWST MOIB30BAThCSl  CHOPABOYHOM — W|IporpamMmax €HHBII B
JIPYrod TEXHUYECKOH JITepaTypor pabounx
M0 MEIMIMHCKAM  TIpuOopam, porpaMmax
anmaparaM, CHCTeMaM, CTPOHTh
AITOPUTMBI 1704
(hyHKIMOHMPOBAHKST
Bmamerr  MeTromaMu  OLIEHKH [3amiuTa KypCOBOH " |Brimonnenue HeBrmonue
TEXHUYECKOTO cocTostHHSI | 1abopaTOpHOI paboThL. [paboT B CpoK,|HHE paboT B
MeIUITUHCKOM TeXHUKH,|OTBETHl Ha  MPAaKTUYECKHUX |IPEILyCMOTPEHH |CPOK,
OpPHEHTHpOBaThCSI B  obnactu(3aHaTusX. OLEHKa BJIAJCHUS|bIi B PaOOYMX|IPEoYCMOTP
COBPEMEHHBIX MEIUIMHCKUX |METOIaMH OLIEHKH |IporpaMmmax SHHBIN B
TEXHOJIOTUI TEXHUYECKOT0 COCTOSTHHS pabounx
MEIUIMHCKOM TEXHUKH, porpaMmax

OPUCHTHUPOBATHCS B obnactu




COBPEMEHHBIX MEIULMHCKUX

TEXHOJIOTUHI
3HaTh ocoOeHHOCTH mocTpoeHusi(Kontponbubie pabotel  mo|Breimonnenne  |HeBwimonne
CHCTEM u KOMIIJICKCOB, |X0y cemecTpa. BeimomHeHue|paboT B Cpok,|HHEe padoT B
CIOCOOHBIX MIPOU3BOANTH|M TOATOTOBKA MpPE3EHTALUN|MpenyCMOTPEHH |CPOK,
KOMILJIEKCHYIO OLIEHKY cocTosiHus | TectupoBaHue 3HaHUH|pIi B paboumx|mpemycMoTp
OMOOOBEKTOB MO  MPHU3HAKAM[TEOPETUYECKOro MaTepuaia. [Iporpammax EHHBIN B
paznuuHOn MIPUPOJIEL, c pabounx
(dhopMHpOBaHUEM 3aKIIOYCHUH U porpaMmax
pEeKOMEHJalnii
YMers npoBepsTh| Beimonnenue nadopatopuoii u|Breimonnenne  |HeBwimonne
PpaboTOCTIOCOOHOCTh THIIOBOTO|KypCOBOM paboThL. [pabor B Cpok,|HHe paboT B
MEUIMHCKOTO 000pY/I0BaHHSI BroimonHeHne W MOATOTOBKA|MPEAYCMOTPEHH |CPOK,

npesenTanuii OneHka yMeHus|slii B pabouux|mperycMoTp

[K-5 TIPOBEPATH  pabOTOCIIOCOOHOCTh | TporpaMmax E€HHBIN B

THIIOBOT'O MEIUILITHCKOTO pabounx

000pyIOBaHUSI porpamMmax
Bnagers HaBbikaMu pPaboOThI c|3amuTa KypCOBO " |Briionnenue Hesrimonue
COBPEMEHHBIMH aIapaTHBIMH U |I1a00paTopHOH paboTEL. [paboT B CpoK,|HHE paboT B
MIPOrPaMMHBIMA cpenctBamu|OTBeTH Ha  MPAKTUYECKUX [IPETyCMOTPEHH |CPOK,
WICCIIEJIOBAHUS u[3ansaTusax. OueHka BIAACHUA|BIA B pabOYMX |IpEemxycMOTp
MIPOEKTUPOBAHUS HaBbIKAMH paboTEI c|mporpammax EHHBIN B
OMOTEXHUYECKHUX CHCTEM COBPEMEHHBIMH aIMapaTHBIMU pabounx

Y TIPOrPaMMHBIMH CPEICTBAMHU MporpaMmax

WICCIIEZIOBAHUS u

IIPOEKTUPOBAHUS

OMOTEXHUYECKUX CHCTEM

7.1.2 JTan npoMe;KyTOYHOr0 KOHTPOJIsI 3HAHUI

Pe3ynbrathl MPOMEXKYTOYHOTO KOHTPOJS 3HAHWHM OIICHUBAIOTCI B 6
ceMecTpe JIJIsi OYHOM (opMBI O0yUSHHUSI TI0 YEThIPEXOaIIbHON CHCTEME:

«OTJIIMYHOY;
«XOPOIION;
«YIOBJIETBOPUTEIHHOY;

«HEYJOBJIETBOPUTEIBHO.

Komie- Pe3yabTarhl o0yuenus, Kpurtepuu
XapakTepu3ylolue OlleHUBaH OT1an4HO Xopowo Yaos.. Heynos..
TeHnust copMHPOBAHHOCTH KOMIETEeHLHH usi
3HaTH ocodennoctul| Tect Brimonaenne Bremonnenne | Bemonnenn | B tecte
COMPSTKEHMS METITHCKOR Tecta Ha 90- Tecra Ha 80- e tecta Ha |MeHee 70%
TEXHUKA C  OHOIOIHMYECKMI 100% 90% 70- 80% |mpaBUIIBHEL
OOBEKTAMH, OOMATAFOIIMH, X OTBETOB
BBICOKOH MOpP(QIOrHIeckod |
(DYHKITMOHAITEHOH CJIOKHOCTBEO
Ymers (opmynuposats| Pemenne | 3amaqm peruenst | IIpomemonctp |IIpomemonct | 3amaqn ne
MK-1 HCXOOHBIC JAHHBIC IS BBI60pa CTaHJApTH B ITOJIHOM HPpOBaH BCpHLII‘/JI p PIpOPaH PEIICHBI
MEJTITMHCKIX TIPHOOpOB, crictem|PIX o0beMe 1 XOJI peIICHNS | BEPHBIN X0
M anmapatos ¢ yuerom TIpaKTHYEC TIOTYYEHBI BCEX, HO HE perieHus B
(rmanorHHeckiX KHX 3a7a4 | BEpHBIC OTBETHI HOJ‘IZIIIGH OOJIBIINHCTB
oG BEPHEI OTBET € 3a7au

XapaKTCPHCTHK . CKTOB BO BCEX 3a7auax
MCCIIEIOBAHMS WM BO3ICHCTBIS
Bnaners NPUHLUIIAMA Pemenne |3amaum pemensl| [Ipomemonctp |[Ipomemonct| 3amauu He
HOCTPOEHUS TIPHUKIIATH B IIOJIHOM WPOBaH BEPHBIH | P UpOBaH PpeTIeHbI

BIX 33124 B o0BbeMe 1 XOJ] peIICHNS | BEPHBIN X0




OMOTEXHUYECKUX KOHKPETHO TIOJTYYEHBI BCEX, HO HE pemieHus B
H3MepI/ITeHLHLIX HpH60pOB u )71 BCPHBIC OTBCThHI MOJYYCH OOJIBIIINHCTB
CHCTEM c|mpemmerHo BEpPHBII OTBET e 3a/1a4
MHKDOIPOLIECCOPHBIM it obnactr BO BCEX 3a/1auax
yIIpaBJICHUEM
3HaTh TIPUHITUIIBI Tect Brimonnenne Brimmonuenne | Bemonnenn | B Tecte
HOCTPOEHHs, OCOOEHHOCTH Tecta Ha 90- Tecta Ha 80- e Tecta Ha |MeHee 70%
CTPYKTYpHOI OpraHH3aLuH, 100% 90% 70- 80% |mpaBHIBHBI
AJITOPUTMBI X OTBETOB
(YHKIMOHUPOBAHUS
Haubonee
pacrpocTpaHEeHHBIX u
TIEPCIIEKTUBHBIX
MEIMIMHCKHX  MPHOOPOB,
anmnaparos, CHUCTEM 51
KOMIIJIEKCOB
VYmerb aHaymuposars| Pemenne | 3anaun pemiensl | [Ipogemonctp |IIponemonct | 3anauu ne
JIOCTOMHCTBA WM HEIOCTATKH| CTaHIapTH B TIOJIHOM WpOBaH BEPHBIN | p MpoBaH pemIeHs
IK-2 CYLLIECTBYIOLIEN ulpx o0beme n XOJl peIlIeHUs] | BEpHBIH X011
pa3pa63TBIBaeMOI71 MeIH/]lH/]HCKOﬁ IpaKTu4ecC TOJTYYCHBI BCCX, HO HC pCUICHUA B
HpI/I peIlIeH[/]I/I KUX 3a1a4 BEPHBIC OTBCTHI HOHX‘{GH 60J'II>H_II/IHCTB
BEPHBIN OTBET € 3a1a4
KOHKPGFH{’R MC,ZI[/I[I[/]]—ICK[/vD( saza BO BCEX 3a/iauax
C BbIJIAYEN PEKOMEH/IALMI IO HX|
TIPUOOPETEHHIO, IKCIUTyaTalin U
OOCITY)KMBAHHIO
Briagers Mmeronamu|Pemenne | 3amaum pemenst | [Ipogemonctp |IIpomemonct| 3amauu He
TOCTPOEHUS COBPEMEHHBIX MPpUKIaaH B IIOJIHOM HpOBaH BeprIﬁ P upoBaHn PeIICHBI
CTPYKTYPHBIX cxem|PX 3ama4 B obbeMe 1 XOJl peIICHHs | BEPHBIN X0
GHOMETAIIMHCKOR KOHKPETHO TIOTYYEHBI BCeX, HO HE perieHus B
ATIAPATYPbI i BEPHBIC OTBETHI nony4en OOIBIIMHCTB
MPEAMETHO BEPHBI OTBET e 3a7a4
¥ obOactu BO BCEX 3aJadax
3HaTh Ha3HayeHwe, cocraB u|Tecr Brinonnenue Boimonnenue | Boimonnenu | B tecte
HPHHIMIIE PAbOTHl OCHOBHBIX Tecta Ha 90- Tecta Ha 80- e tecta Ha |meHee 70%
BH/IOB ME/HLMHCKUX [IPHOOPOB, 100% 90% 70- 80% |mpaBHUIBbHBI
anmapaTos, cHcTeM u X OTBCTOB
KOMIUIEKCOB, HX  OCHOBHBIE
TEXHUYECKUE XAPAKTEPUCTUKH]
1 OCOOEHHOCTH SKCILTyaTallHrL
COBPEMEHHBIN YPOBEHb
OCHAILICHHOCTH  aNmnapaTypou
TIe9e0HO-TIPOIITAKTHYECKUX
yupexnennii M3 Poccun
VMeTh IOIB30BaThECA Pemenne |3amaum pemensl| [Ipomemonctp |IIpomemonct| 3amauu ne
IK-3 CIPABOMHOM U IPYTOd CTaHIApTH B TIOJTHOM HPOBaH BEPHBI | P UpOBaH PpeIIeHbI
TEXHIUCCKO JIUTepaTypoii o | PIX obbeMe u XOJl peIICHNS | BEPHBIN X0
MELIMHCKHM TIpHOopan, TIpaKTHYEC TIOTYYEHBI BCeX, HO HE perieHus B
ATTIAPATAM, CHCTEMAM, CTPOHTS KHX 33724 | BEpHBIC OTBETHI Ty e OONBIIHHCTB
BEPHBI OTBET e 3a71a4
ATTOPHTMBI MX BO BCEX 3a/1a4ax
(hYHKIIMOHUPOBAHWSI
Brnaners meronamu onenku |Pemenne |3amaum pemrensi| I[Ipomemonctp |IIpomemonct| 3amaun He
TEXHUYECKOrO COCTOSIHUS TIpUKJIaH B IIOJTHOM HPpOBaH BCpHLII‘/JI P upoBaH PEIICHBI
ME/IUIMHCKON TEXHUKH, BIX 3a/1a4 B obveme u XOJI PEIICHHsT | BEPHBIH XOA
OpHEHTHPOBATHCA B 06macT |<OHKPETHO TIOJTY4CHBI BCEX, HO HE pemieHus B
i BEPHBIC OTBETHI MOJTy4YeH GONBIIMHCTB
COBpeMeHHE’ X MEMIHHCKIX TIPETMETHO BEPHBII OTBET e 3a/1a4
TCXHOJIONHH i obnactH BO BCEX 3a/1a4ax
[IK-5 |3HaTh ocobennoctu|Tect Bemonuenne | Bemoneenne |Bemonsenn | B Tecte




IIOCTPOCHUS CUCTEM U TecTa Ha 90- tecta Ha 80- | e Tecra ma |menee 70%
KOMILIEKCOB, CITOCOOHBIX 100% 90% 70- 80%  [mpaBHiIbHBI
MIPOU3BOANTH KOMITJIEKCHYIO X OTBETOB
OLICHKY COCTOSIHMSL
0MO00OBEKTOB MO MPHU3HAKAM
pa3IMuHOM  NpPUPOABI, C
(hopMupoBaHueM
3aKJIIOYCHHUN u
pEeKOMEH Jalrii
YMeTh IpoBeEPATH Pemenue |3anaum pemiensl| Ilpogemonctp |IIpogemonct| 3anaun ne
PaboTOCIOCOOHOCTL TUIIOBOTO | CTAHAAPTH B IIOJTHOM MPOBaH BEPHBIIl | p MpoBaH | pemIeHs!
MEJIHLIHCKOrO 000pyHoBaHms | PX obbeme 1 XOJ] peIICHHs | BEPHBII X01

HpaKkTHIeC HOJTY4YEHBI BCEX, HO HE | permeHus B

KHX 33/1a4 | BEpHBIC OTBETHI HOJTy4eH GOJIBIIMHCTB

BEPHBIN OTBET € 3a/1a4
BO BCEX 3aj1a4ax
Brnazners HaBbikamu paboThl |Pemenne |3anauu pemensi [ IIpoxemonctp [I[Ipomemonct| 3amaun He
C COBPEMEHHBIMU HPHKIIAH B IIOJTHOM MPOBaH BEPHBIIl | p MpoBaH | pemieHs!
ANIapaTHBIMU 1 BIX 33]1a4 B obbeme H XOJ PeLICHUs | BEPHBIH XOX
HpOFpaMMHBIMI/I Cpe}lCTBaMI/I IfOHerTHO TOJTYYCHBI BC€X, HO HC peuICHuA B
BEPHBIC OTBCTHI TOJTYyYCH OOJILIINHCTB

HCCIIE0BAHMS U )

MpEeaAMETHO BEPHBIN OTBET € 3a1a4
MIPOEKTUPOBAHMS N

i obnactu BO BCEX 3a7avax
OMOTEXHUYECKHUX CHCTEM
7.2 IlpuMepHBIi mNepeYeHb  OLEHOYHBIX CpPeACTB  (THIOBbIE

KOHTPOJbHBIC 3aJaHUA WM HHBIC MaTe¢pHaJbl, HEOﬁXO}II/IMbIe AJIA OLICHKH
3HAHUI, YMEHUI, HABBIKOB U (WJIH) ONbITA JeATEJILHOCTH)
7.2.1 IlpumepHblii mNepevYeHb 3aJaHMHA IS
TECTUPOBAHUIO
1) Axycmmdeckrie KaieDaHmst XapakTep-T: 1 KauecTBo pabOoThI CEPIEIHOIM MBIIIIIIBL, KITAITAHOB 2 KAYeCTBO pabOThI pIXaTer-it
CHICTEMBI 3 CBOHCTBA IOTOKOB M1 4 KadecTBO padots KK T
2) Dororpadist 310: 1 MeTor yCTaHORIT-I TPAHHIT MEXK/Ty BOBITyXCOZISPYKAIIMMI OPraHaM H OMPETIT FX (DHBATION-TO COCTOSHIES C
TIOMOITIBEO 3BYHAITIEro Kameprora 2 V3ydennie akycTid-X KoreOaH i, BOSHHKAFOIIVX TIpY (DYHKIFIOHHP-1M OPraHOB M CHCTEM
Oranor-ro oprarrma 3 M3vep-e 0CTpOTHI CITyXa, OMPE/T-€ CITyXOBOH TyBCTBUTEIIEHOCTH K 3BYKOBBIM BOJIHAM PATHHOMN YaCTOTHL
3) AymioMeTpsI - prUOOpBI MPeIHA3HAYCHHBIE UTS ONpeesieHns: | yMoB cep/iia 2 pa3sMepoB TOPTaHH 3 TPOMKOCTH
TOIIOCOBBIX CBSI30K 4 TIOPOTOB CITHIIIFIMOCTH
4) Tlp ayIMOMETPHHUECKUX HMOCIIFX OCHOBHBIMH JIMArHOCTIY-MU TIOKA3aT-MU SIBTFCS: | MUHAM-C BSTMYHMHBI TIOKA3ATEIICH,
BbI3bIB-YE OLIYIICHUS MICHTU(PHUIMPYEMOi NH(-MH B OTCYTCIBUM TOMEX 2 MAKCHM-C BEU-HbI PA3IpaKUTEsICH, BbBbIB-UE
OIIYIIICHNST AEHTA(MII-0i MH(PO-MM B OTCYICTBHM TIOMEX 3 MHHHM-bIE B&TFHBI PA3MPaK-H, BHBHIBAIOLIE OLIYIICHHC
HTeHTA(HIIT-MON HH(-#H Ha (DOHE TIOMEX 4 MAKCHM-bIe BEJT-HbI Pa3pak-H, BEIBHIBAFOIIME OIIYIIIe-¢ FIeHTA(HIT-A HH(-¥IH HA
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5) Vkasxure Homep rpaduka, 0T00pakatoLHii Opor HOpMaIbHOTO cityxa: 1 2 3 4

6) YkaxkuTe HOMep rpaguka, 0ToOpaKaIOIMIA TTIOPOr MTOBPEKIEHHOro cityxa: 1 2 34

7) Ykaxure HOMep rpaduka, oroOpaxaronmii auanazod peun: 1 2 3 4

8) MHreHcrBHOCTS 3ByKa M3MeEpsiercs B: 1 Jiokcax 2 repriax 3 ermoenax 4 HhFOTOHAX 5 IDKOYIBIX

9) Vkakure cB-Ba, OTHOCSIIMECS K KIMHIYeCKHM ayaroMerpam: 1 11npokuii auanasoH rpajiaimyii HHTEHCHBHOCTH 2
V3kuii anazon yactor 3 Beicokast Tounocts m3Mepennii S 1 poctora ucnonszoBanst 6 MoOUIEHOCTE



7.2.2 IlpuMepHbIil NepevyeHb 3aJaHUN JJIs1 PelleHUs] CTAHJAPTHBIX
3aga4

1)JIazepHoe yctpoiictBo mcronsdyercs B LIPA:1 POOIT 2 JIIIP 3 [ITM 4 1LIPA c onTosnaeKTpOHHBIM
npeodpazoBareneM 5 LIPA ckanupyroiero Tuma
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2 Vxaxwure Ha cxeme [ JII1 mpozpaunsiii snexrpom: 1 6 5 2
3) Viaxure Ha ['JITT cioit sromunOdOpa
1256
4)Yxkaxure va cxeme [ 'JII1 nerpospaunsiii amextpox 1 5 6 7

S)YKamnTe Ha PUCYHKE IU(PPOBYIO KAMEPY U PEHTICH. H3JIydaTesib ¢ Auadparmoii:5 u 6 2u6 3ud7u
3

6)[ IponQIDKHTe CIIMCOK THTTOB TOMOTPahoB: PEHTTCHOBCKHE, OMOMMIICIAHCHBIC, . .

T mrtyrberoe mranme vicrourmka PU obecrieanaet: 1 CI12 PITY 3 [pBp4 LI

8)CurHaib! nerektopoB moctynaroT B 6mok: 13Y 2ALI 3PITY 411pBp

9)SIMPT B KadecTBe MCTOYHHKA CUTHAJA HCTTONB3yHoT: 1 Ho 2 O, 3 HO

10) Jlapmoposa yacrora pasasiercs: A 42,5659 [T b 42,5659 MI' B 42,5659 kI I" 42,5659 '

7.2.3 TlpuMepHblii nepeveHb 3aJaHUN JIs1 pelleHUs] NPHUKJIATHBIX
3aga4
1. Ocobennoctu pa®oThl M (HYHKIHOHAIbHBIE BO3MOXXKHOCTH MHKPOIIPOIIECCOPOB,
MUKPOKOHTPOJJIEPOB M CHUTHAJIBHBIX  IPOIECCOPOB, PEKOMEHJOBAaHHBIX K
UCTIONB30BAaHUIO B MEIWIIMHCKOM H  JKOJOTHYECKOM  MPHOOPOCTPOCHUH
(Atmel(AD89C5115), STM32F u OMAP)- Ha BbIOOp OJMH U3 TpeX, WK IPYyrue Ha
BBIOOD.
2. Hapucyiite 0606mennyto cxemy AFE o 1ieHuTe ee HOCTOMHCTBA M BO3MO>KHBIE
HEOCTATKH.



3 OmmcaTth CTPYKTYpPY, BO3MOXXHOCTH M IPHUHITUIT pabOTHI MHUKPOCXEMBI Ha BBIOOD:
AD5933, ADAS1000, AFE4300, ADuMC 350.

4. Kakume menu mpeciaeayeT OLIEHKa TEXHUYECKOTO YpOBHsS mnpoaykuuu. Jlaiite
onpeieJICHNEe KauecTBa MPOAYKIMH. UTO TaKOe KOMIUIEKCHBIN OKa3aTeNlb KayecTBa?
5. Uto Takoe TeXHUYECKUH ypoBeHb mpoaykumu? JlaiiTe kiaccuUKaIuio METOI0B
OLICHKM TEXHUYECKOI'O YPOBHSI.

7.2.4 IllpumepHbIii IepeyeHb BONPOCOB 1JIS1 MOATOTOBKH K 3a4eTy
1. Texaudeckue cpencTBa B cucteme 3apaBooxpanenusi. Ctangaptel ocHamenus JIITY.
2. VYpOBHM OCHAIICHUS CIOYX0 (QYHKIMOHAIBHOW JUarHOCTHKH. OOm@as cxeMa MEIUIIMHCKOrO
HU3MEPUTEIBHOIO YCTPOMCTBA
3. OusMKO-XMMHUYECKHE CBOWCTBA OMOOBEKTA, pPEruCTpUpyeMble OHOMEAWIIMHCKHMHU MprOOpamuy,
amnmapaTtaMy U CUCTEMaMH.
4. DOnekrpokapauorpadel. Ilapamerpsl cHuMaeMbIx dKr-curaaio. Kmaccugukaius OKI'. CtpykrypHbIe
cxembl OKT'.
5. Kapmomonuropst. Kinaccudukarms kapauoMoHUTOpoB. CTPYKTYpHast CXeMa KapIMOMOHHUTOPA.
6. Dnekrposnuedanorpadsl. [lapamerpsl 33r-curnanos. CTpykrypHbie cxembr D01
7. Onexrpomuorpadser. IIJIE, mapamerpsr IIJE. CrpykTypHas cxema KOMIBIOTEpHOro muorpada,
[IOPTaTUBHOI'O HEMPOCTUMYJIITOPA, ABTOHOMHOr0 MOHUTOprHra HMI'.
8. Peorpadsl, kiaccudukaiis, ciocoObl CHATHS curHayioB. CTpyKTypHast cxema peorpada.
9. Anmmapatypa JUIsl U3MEPEHHS SIEKTPUIECKUX XapaKTEPUCTUK KOXKHI
U OHMOJIOTMYECKUX AaKTHBHBIX To4yek. ToHumueckas u ¢asudeckas cocrapistomue KI'P. Brok-cxema
KOMILIEKca perucrpauuu 1 anannsa KI'P.
10. ®otomerpus. O000IICHHAS cXxeMa (OTOMETPHUECKUX H3MEPECHHM.
11. TIlpubopsl s ¢oromieTusmMorpapuun M MyIbCOBOH  okcuMerpuu. Cxema  IMONydeHHUS
¢doromtermzmorpammel. DI aprepuansHbIX cocynoB. CTpyKTypHas cXeMma IMyJlIbCOOKCHMETpA.
12. Kannomerpus. Kinaccudukanus kamHoMerpoB. CTPYKTYpHBIE CXEMbI KAITHOMETPOB.
13. ®nroopecrienTHas auarHoctuka. CTpyKTypHas cxeMma dHI0CKOona-(hIoopuMeTpa.
14. ®oromerpruueckue IPUOOPHI I onpenencHus onmnpyonna. Cxema npubdopa"bumurect.
15. Tpubopb! W11 IHBA3WBHOTO M3MEPEHHS TABJICHISI KPOBU. Brb! maTarkoB. CTPYKTYPHBIC CXEMEL
16. CriupomeTtps u cimporpadsl. Bugbl ciupoMerpos u cimporpadoB. CTpyKTYpHBIE CXEMBI.
17. IpubGops! mist koaTponst asuratensHbix ¢yakmwid KKT. Buast gqatamkoB. Busr 0anmoHHBIX CHCTEM.
CrtpykrypHbIe cxeMbl qaTankoB aasieHus JKKT.
19. Tpubops! s uccnenoBanus Mexanmdeckux xapakrepuctuk cepana. bBKT u CKI'. Ctpykrypy MoHHTOpa
OMOMEXaHNYEeCKOH aKTHBHOCTH CEP/IIa.
20. Aymuometpusi. CTpyKTypHas cCXeMa ayIuoOMETpa.
21. ®onokapauorpadusa. CrTpykTypHas cxema (OHEHIOCKONMa C BpPEMEHHOW celeKnued u
KOMIIBIOTEpHOTO (poHOKapamorpada.
22. Ilpubopbl = HEWHBAa3WBHOTO  HW3MEPEHUS  JaBIEHUS  KPOBH.  AyIUOMETPHYECKUH U
OCLHMJIIIOMETPUYECKUI METOJbI U3MepeHus. CTPYKTYpHBIE CXEMbI H3MEPUTETIEH.
23. YasTpasBykoBbie sxockombl. Cxema [IOI1. CtpykTypHas cxemMa MMITYJIBCHOTO 3X00()TaIbMOCKOIIA.
Haznauenne 6mokoB. CTpyKTypHask cXxeMa MHUKPOIPOIIECCOPHOTO YXOCKOITA.
24. YipTpa3ByKOBbIE JTOIUIEPOBCKUE MPUOOpBL. OOO0OIIeHHAs CXeMa JIOTIEPOBCKOTO U3MEPHUTENSI CKOPOCTH
KpoBoToKka. CTpyKTypHAst cXeMa MHUKPOITPOIIECCOPHOTO AOTIIEPOBCKOr0 U3MEPHUTEIIS.
25. Amnmaparypa s HEHMHBa3WBHOTO M3MepeHHUs TemrepaTypbl. (CxeMa MOCTOBOTO HW3MEPHUTEINs
temrepaTypbl. CTpyKTypHasi cxeMa KOMIBIOTEPHOTO paJHoOMeTpa.
26. DHpockormueckas TexHuka. CTpykrypHas cxema 3Hjockoma. Bugpl [13C wmarpui. Knaccudukarms

OHIOCKOIIOB.

7.2.5 TlpumepHblii nepeveHb 3aJaHUN [JIs1 pelleHUs] NPHUKJIATHBIX
3aja4
Bonpocsl k Jk3aMeHy mno aucHuiiinHe «buoTrexHuYeckue CHCTEMBI

MEANIHNHCKOIoO HA3HAYCHU A



1. Jlaunbni mpubop m3Mmepsier koHreHTp-to CO2 B BBIIBIX-M BO3AyXe: 1. cMpoMerp 2 THEBMOTaXxoMmeTp 3
MUKGITyoMeTp 4 KaITHOMETP 5 MyTECOOKCUMETP

2. JlannHblii npuOOp M3MepsieT MIKOBYIO CKOPOCTh BRIZIOXA: 1. CripoMeTp 2 mHeBMOTaxoMeTp 3 mukdyomerp 4
KaIltHOMETD 5 IyIIbCOOKCUMETP

3. ansebiit npubop M3MepsieT caTypaliyio KpoBH: 1. cimpoMeTp 2 mHeBMOTaxoMeTp 3 muK(IIyoMeTp 4 KamHOMeTp
5 MyIBCOOKCUMETD

4. Tpu muorpadun aHamM3Up-cs: 1. OTEHIMANBI cep/lia 2 YCKOPEHHs ¢ TPYIHOH KJIETKU 3 MOTEHIUAIIBI KOXKH 5
TIOTEHIUATBI MBI 6 COPOTUBIICHUE TKAHEH

5. Ipu ceficMokapmorpadun aHam3up-cst: 1. OTEHIMATIBI Cep/Ilia 2 YCKOPEHHSI C TPYIHON KIIETKU 3 TIOTCHITNAIIBI KOKH
5 TOTEHIT-JTbI MBI 6 COMPOTUBRIT-E TKAHEH

6. ITpu peorpadmm aHamzup-csi: 1. MOTEHIMANBI cepaua 2 YCKOPEHHs! ¢ TPYIHOH KIETKU 3 TIOTEHIIHANBI KOXU 5
TIOTEHIUATBI MBI 6 COPOTUBIICHUE TKAHEH

7. ITpu KI'P anamazmp-cst: 1. mOTEHIMATBT cepamia 2 YCKOpEHUS C TPYIHON KJIETKH 3 TOTEHIMATBI KOXKH 5
TTOTEHITAITBI MBI 6 COPOTUBIICHNE TKAHEH

8. AHam3 niporerero (OTpaXkeHHOro) CBETa OT TKaHeH ¢ cocymamu xapakreper mist 1 KI'P 2 mynbcookcumeTpru 3
KarHomeTprH 4 (hoHOKapHorpaduu 5 ayIoMeTprn 6 SHIIOCKONNH 7 CIIMPOMETPHH 8 TIMPOMETPUN

9. AHaM3 KOKHOIO COMpPOTHBIICHHSI XapaKTepeH Jyist 1 KI'P 2 mymnbecookeumerpur 3 KarHomerpun 4
(hoHoKapmporpadum 5 aymoMeTprr 6 SHIO0CKONNH 7 CIIMPOMETPUN 8 TIPOMETPHH

10. Anaym3 ucryckaemoro opranrmoM VK m3mytuennst xapaxreped st 1 KI'P 2 mynscookermerpun 3 KarnHoMeTpuu 4
(hoHOKapIorpadvr S5 ayMOMETPHH 6 SHIIOCKOIHH 7 CITPOMETPUH § TTPOMETPUH

11. AHasi3 1opOroB CIBIIMMOCTH XapaKTepeH JyIst 1 KI'P 2 mupomerpun 3 xkarnHoMeTpru 4 oHokapauorpadui - S
AyZIMOMETPUH 6 SHIIOCKOINH 7 CITIAPOMETPHH

12. Anamu3 CIpOEHMS! TOJbIX OPraHOB XapaKTePeH It 1 KI'P 2 mymbcookcmMerpri 3 KarHOMeETpr 4
(hoHOKaporpadvv 5 ayMOMETprH 6 SHIOCKOIIN 7 CIIMPOMETPHH § TTPOMETPHH

13. AHam3 1ymoB cepiria xapaxreped st 1 KI'P 2 Tmpomerpru 3 KarmHoMeTpur 4 oHOKapporpadvi 5
AyZMOMETPUH 6 SHIIOCKOINH 7 CITAPOMETPHH

14 51 BOHBI KICTFT B CBOGH ocHOBE TarmioBiop 1 YO 2 MK

15 3a ocHoBy peorpadwm BT Takoi mapamerp kKak 1 JIppnieKTprd-i TpOHMIIaeMocTh 2 MarHuTHas TpOHFI-TH 3
Compotvri-e 4 EMKocTHast XapakT-ka 5 BrormoTeH arb1

7.2.6. MeToauka  BBICTABJEHHSI OHEHKH TPH  TPOBeJAEHHH
NMPOMEe;KYTOYHOM aTTecTalun

DK3aMEH TPOBOAUTCS IO TECT-OmiieTaM, KaXKIblii U3 KOTOPBIX COJEPIKUT
100 BompocoB. Kaxaplii mpaBUIbHBI OTBET Ha BOINPOC B TeCTe OleHHBaeTcs 1
OatoM. MakcuMallbHOE KOJIMUecTBO HabpaHHBIX OamioB — 100.

1. Ouenka «HeynoBieTBOpUTEIHHO» CTaBUTCS B Cllydae, €CJIH CTYACHT
HaOpan meHee 54 6aos.

2. Onenka «YIOBIETBOPUTEIBHO» CTABUTCS B CIIy4ae, €CIU CTYICHT
HaOpain ot 55 10 69 Gannos

3. Omnenka «XopoIio» CTaBUTCS B clydae, ecilu CTyJaeHT HaOpan ot 70 mo
846amnoB.

4. Onenka «OTIMYHO» CTaBUTCA, eclid cTyAeHT HaOpan ot 85 mo 100
0aJoB.)

7.2.7 IlacnopT OLIEHOYHBIX MATEPUAJIOB

Kon
No Kontponupyemsie KOHTDOMPYE
I /;T paznensl (TeMBbI) ﬁ o py HanmMeHnoBaHMe OIIEHOUHOTO CpECTBA
TUCITUIITUHEI
KOMITETEHII N

1 [Texmuueckue cpencra  B([TK-1, TIK-2, |Tect, koHTpoabHAsS paboTa, 3aIIKUTa
CHCTEME 3/paBOOXpaHeHud — TTK-3, TIK-5 |mabopaTopHBIX paboT, TpeOOBaHMUS K KypCOBOMY
POEKTY

2  |Oprammamst marsocrmaeckux|[1K-1, TIK-2, [Tect, koHTpOoabHAs paboTa, 3aluTa




uccrenoparmii  u odmwe|[IK-3, TIK-5 |mabopaTopHbIX paboT, TpeOOBaHUS K KYpCOBOMY
TIPUHLIMIIBI TIOCTPOEHHUS IPOCKTY
JAUAarHOCTUYCCKUX allllapaToB U
CHUCTEM
3  [Hmarnocrmaeckue npubopst u|[1K-1, T1K-2, [Tect, koHTpOabHAs paboTa, 3alUTa
CHCTCMbL T MCCICAOBAHUA(TTR-3 TTK-5 |mabopaTopHBIX paboT, TpeOOBaHMUS K KYPCOBOMY
OHMO3JICKTPUIECKOM IDOCKT
AKTUBHOCTH OpraHn3Ma p y
4 |Anmaparypa wra|[TK-1, TIK-2, [Tect, kOHTpoJbHAs paboTa, 3aIIuTa
UCCICAOBatMA — ONTHHCCKUX T3 TIK-5 |mabopaTropHBIX padoT, TpebOBaHUs K KypCOBOM
CBOIMCTB OMO0OOBEKTOB HpoeiTy p p 1P P Y
5 |Anmaparypa wia|[TK-1, TIK-2, [Tect, kOHTpoJbHAs paboTa, 3aIIuTa
HCCIeNoBaHI MEXaHUICCKUX | [TK-3 T]K-5 |mabopaTopHBIX padoT, TpeOOBAHHUSI K KYPCOBOM
CBOMCTB 6HOOOBEKTOB npoellzTy P P P P Y
6 [Axycruuyeckue memuumuckue|[TK-1, TTK-2, [Tect, koHTpOabHAs paboTa, 3amUTa
npuGopsl,  annapatsl  HI[TK-3 [JK-5 |maGopaTopHBIX paGoT, TPeGOBAHKS K KypCOBOMY
CHCTEMBI MPOEKTY
7 |Memuumnckas  ammapatypal[TK-1, TIK-2, |Tect, KOHTpobHAs paboTa, 3aIInuTa
AU HEMHBASHBHOTO(TTK-3 TIK-5 |mabopaTopHBIX paboT, TpeOOBaHMUS K KYpCOBOMY
N3MEPECHUA TEMIICPATYPbI HpoeKTy
8  |DHmockommyecKas TEXHUKA IK-1, TIK-2, |Tecr, koHTpOJIbHAS padoTa, 3amuTa
[IK-3, TIK-5 |nmaGopaTopHbIX paboT, TpeOOBaHUS K KypCOBOMY
IPOEKTY
9 |lpubopsr  Guonornueckoi|[TK-1, TTK-2, |Tect, KOHTpOJIbHAs pabOTa, 3AlIUTa
MHTPOCKOIIIH ITK-3, TIK-5 [mabopaTopHbIX paboT, TpeOOBaHMS K KYPCOBOMY
IPOEKTY
10 |Ammapater u cucremer msi([TK-1, T1IK-2, |Tect, koHTposbHAsS paboTa, 3aIIuTa
¢usuorepanin [1K-3, TIK-5 |maGopaTopHBIX paboT, TpeOOBAHMS K KyPCOBOMY
IPOEKTY
11 |Xupyprudeckas TeXxHUKa [1K-1, TIK-2, |Tect, koHTpOabHas paboTa, 3anuTa
[1K-3, [IK-5 |maGopaTtopHbIX paboT, TpeOOBaHUS K KypCOBOMY
POEKTY
12 |Texnuueckue cpencrea([IK-1, T1K-2, |Tect, koHTpoabHAs paboTa, 3a1IuTa
peabuiuTaLM UITIK-3, I[IK-5 |maboparopHbix paboT, TpeOOBaHKS K KYPCOBOMY
BOCCTAHOBJICHUS YTPAa4€HHBIX IDOEKT
GbyHKIMH p Y
13 |IIpuboper u xommrekcer wisi([TK-1, ITK-2, |Tect, koHTposbHAs paboTa, 3alIuTa
11ab0paTOpHOTo aHaH3a ITK-3, TIK-5 [maGoparopHbix paboT, TpeOOBaHUS K KypCOBOMY
POEKTY
7.3. MeToauueckue MaTepuajibl, ONpeAesIIONIAEe MPOUEeTYPhI

OLICHUBAHUA 3HAHUH, YMEHU U, HABBIKOB M (UJIM) ONbITA AeATEJIbHOCTH

TectupoBanue oOCymecTBIASCTCA, TUOO TIPU TOMOIIH KOMITHBIOTEPHOU
CUCTEMBI TECTUPOBAHMS, MO0 C MCIOJB30BAHMEM BBIIAHHBIX TECT-3aJaHUN Ha
Oymaxxnom Hocutene. Bpemsi tectupoBanmst 30 MuH. 3aTeM OCYIIECTBIISIETCS
MPOBEpPKA TECTa HK3aMEHATOPOM U BBICTABIAECTCS OIICHKA COTJIACHO METOJIUKHU
BBICTABJICHUS OIICHKH MIPH MPOBECHUU TPOMEKYTOUHOM aTTECTAIIHH.

Pemenue craHmapTHBIX 3a7a4  OCYIIECTBISETCS, JMOO TPH TOMOIIH
KOMITBIOTEPHON CHUCTEMBI TECTHPOBAHUS, JMOO C WCIIOJNH30BAaHUEM BBITAHHBIX
3amady Ha OymaxHoMm HocuTene. Bpems pemenus 3amad 30 muH. 3atem
OCYIICCTBIISICTCSI TIPOBEpPKA PEIICHHS 3a7a4 HSK3aMEHATOPOM U BBICTABISICTCS



OLICHKA, COIVIACHO METOJMKH  BBICTABJICHHUA OLEHKA TMpU  MPOBEACHUU
IIPOMEKYTOYHOM aTTECTALINU.

Pemenne mnpukinagHbIX 3a1ady  OCYLIECTBISETCS, MO0 TMpU MOMOLIU
KOMITBIOTEPHOM CHUCTEMBI TECTHUPOBAHUS, JMOO C HCIOJb30BAHUEM BBIIAHHBIX
3ajady Ha OyMaxkHoM Hocutene. Bpems pemenuss 3amau 30 muH. 3ateMm
OCYIIECTBIISIETCSl TPOBEpPKA pPEIICHHUs 3aJad SK3aMEHATOpPOM U BBICTABIISIETCS
OLICHKAa, COIVIACHO METOJMKH BBICTABJICHHUA OLEHKA TMpU  TMPOBEACHUU
MIPOMEKYTOUHOM aTTeCTalMH.

3amura KypcoBoil paboThl, KypcOBOI'O MPOEKTA WM OTYETa [0 BCEM BHUJIaM
NPAKTUK OCYIIECTBIISIETCSI COTJIACHO TpeOOBaHUSM, MPEIbSBISEMbIM K paloTe,
ONMMCAHHBIM B METOJUYECKUX Marepuanax. [IpuMepHoe BpeMs 3allUThl HA OJTHOTO
ctyneHTa coctanisieT 20 MuH.

8 YYEBHO METO/IMMECKOE U HTH®OPMAILIMOHHOE
OBECIIEYEHUE IUCIUIIJINHBI)

8.1 IlepeueHb y4eOHOH JIUTEPATYPbl, HEOOXOAMMOW Jisl OCBOEHHS
AUCUMILTHHBI
1. Kopenepckuit H.A., [loneunrener E.I1. . buorexuuueckue cUCTEMbI MEIUIIMHCKOT'O
Ha3zaHueHus: yuel. nocodue, Crapsiii Ockon, "THT", 2013
2. PommonoB O.B., Cynmako O.B., ®ypcoBa E.A. Knunauko-maboparopnas
texnuka Y.1: Yuebnoe nmocooue. Boponex: BI'TY, 2008. 161 c.
3. KopoBun B.H. MeTtoauyeckue ykazanus K BBIITOJIHEHHIO TAOOPATOPHBIX paboT
no Kypcy «buOTexHHYEeCKHE CHCTEeMBl MEIUIMHCKOTO Ha3HA4YeHHs» IO
HaIpaBJeHUI0 MoAroToBku OakanaBpoB 12.03.04 «buoTexHUYECKHE CHUCTEMBI U
TEXHOJIOTUW» THEBHOU (POPMBI 00yUEHUS.
4. PonuonoB O.B., CynakoB O.B., ®@ypcoBa E.A. Meronnueckue ykazanus 537-
2007 x BeIMONHEHUIO JabopaTtopHoi paboTel Ned mo Kypey «MenunuHCKue
npuOOpkl, ammapaThl, CUCTEMbl W KOMIUIEKCH» s crenuanbHocTH 200401
nTHEBHOM GopMbl oOyuenus. Boponex, BI'TY.

8.2 IlepeueHb UH(OPMALMOHHBLIX TEXHOJOIMi, HMCHOJIbL3yeMbIX NpPH
OCYLIECTBJICHHMH 00pa30BaTEeJbHOIO Ipouecca N0 JAMCUHUIVIMHE, BKJIKYAsA
nepeyeHb  JIMIEH3MOHHOI0 TMPOrPaMMHOr0  o0ecmeyeHHsl, PecypcoB
UH(POPMALMOHHO-TEJIEKOMMYHHUKALMOHHOH ceTH « UHTepHeT», COBpEeMEHHBIX
Nnpo¢ecCHOHAIBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

[Iporpamma 11 TIpoBeNeHHMsSI TECTHPOBAaHWSA HamucaHa Ha Kadeape.
CKpUHIIOT NMPUBEAECH HUKE
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9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

KomnproTepHBIii  KJacc, OCHAIlEHHBIM  NEPCOHAIBHBIMU  KOMIIBIOTEPAMHM €
YCTaHOBJIEHHBIMU Ha HHUX MPOTPaMMHBIM OO€cledeHHeM JJIsi MPOBEICHHUS TECTHPOBAHUS C
BO3MOXHOCTBIO BbIxosia B UTC «MHTepHeT» A MOArOTOBKHU IMpe3eHTalllid, cTeKIsHHbIN pH
MeTp, anekrpokapauorpad OKUMII H3 105, xommuekc peorpaduueckuit [namant-P,
cnuporpad Huaamut-C, ¥Y3-3X0CK0M, paguoTepMOMETP | JIp..

10. METOANYECKHUE YKA3ZAHUA JJIs1I OBYUAIOHIUXCA 11O
OCBOEHMIO JUCHUIIJIMHBI (MOY JIsT)

ITo mucuunnuue «buorexHM4eckne CUCTEMBI MEIUIIMHCKOTO HA3HAYEHHUS»
YUTAIOTCS JIEKIIMH, POBOJATCS MPAKTUUYECKUE 3aHITHS U J1abOpaTopHbie pabOTHI,
BBITIOJTHSIETCS KypcoBasi paboTa.

OcHOBOIl W3y4YeHMs AUCUUIUIMHBI SIBISIIOTCA JIEKIUMHA, Ha KOTOPBIX
U3JararoTcsl HauboJee CyIECTBEHHbIE U TPYIHBIE BOMPOCHI, a TAKXKE BOMPOCHI, HE
HaIIeIIue OTPAXKEHUsS B yueOHOU uTepaType.

[IpakTuueckue 3aHATUS HANPABJICHBI Ha MPUOOpPETEHUE IOMOTHUTEIbHBIX
HABBIKOB B 00JIACTH HM3y4Y€HUs MPUHIUIIA PAOOTHI M CPABHEHUS PA3IMYHBIX BUIOB
MEIUIIMHCKON TEXHUKHU.

JlaGopaTtopHbie pabOTHI BBHIMOJIHSIIOTCS HA Ja0OPATOPHOM OOOpPYIOBAHHH B
COOTBETCTBUM C METOJMKAMU, IPUBEACHHBIMU B YKAa3aHHUSAX K BBIIIOJIHECHUIO
pabor.

Meronuka BBITIOJIHEHHUS KypCOBOW pabOThl HW3I0KEHa B TNYHKTE 6.
BhITIOJTHATH 3Tambl KypcOBOW paOOTHI JOJKHBI CBOEBPEMEHHO U B YCTAaHOBJICHHBIC
CPOKH.

KonTposib ycBO€HHs Marepuana AUCUUIUIMHBI NPOU3BOAMUTCS 3aLIUTOU
71a00paTOpHBIX pabOT, OTBETOB HAa MPAKTUYECKUX 3aHSTHUSX, OTBETOB Ha TECTHI -
KOHTPOJIbHBIE, TPOBEPKOI KypCcOBOI pabOTHI, 3aIlIMTON KYpCOBOM pabOTHI.

Bun yueOHbIX
3aHATHI

Jlexuus Hanucanue KoHCIEKTa JEKIMI: KpaTKO, CXEMaTHM4YHO, MOCIEA0BATEIbHO
(UKCUPOBATH OCHOBHBIE MOJIOKEHHSI, BBIBOJIBI, (POPMYINPOBKH, 0000IIEHUS;
IIOMEYaTh Ba)KHbIE MBICIIM, BBIACIATH KIIOUEBBIE CII0OBA, TepMUHBI. [IpoBepka
TEPMHMHOB, MOHATHI C IOMOULIBIO SHIMUKIIONEHNH, CIIOBApEH, CIIPABOYHUKOB C
BBINKICHIBAHUEM TOJIKOBAaHHM B TeTpajb. O003HaUE€HNE BOMPOCOB, TEPMUHOB,

JleaTenbHOCTh CTyIeHTa




Marepuaia, KOTOPBIC BBI3BIBAKOT TPYAHOCTH, ITIOUCK OTBCTOB B
pekoMeHayeMon  sareparype. Ecmm  caMOCTOSITENIbHO  HE  yJoaercs
pa3o0parbcsi B Marepuane, He0OX0IuMo chopMyaHpoBaTh BOIPOC U 331aTh
MPENOIABATEII0 HA JISKIIMH WM Ha TPAKTHYCCKOM 3aHSTHH.

[IpakTnueckoe
3aHATUC

KoHcnektupoBanue peKOMEHIYEMbIX HCTOYHMKOB. PaboTa ¢ KOHCIEKTOM
JEKIHUM, TOArOTOBKa OTBETOB K KOHTPOJIBHBIM BOIIPOCaM, IIPOCMOTP
pekoMeHayeMon aureparypsl. lIpociaymmuBanue ayauo- v BHACO3ANNACEN IO
3aJlaHHOM TeMe, BBINOJIHEHUE pPacueTHO-TpaUUYECKuX 3a/laHui, pelieHue
3a/1a4 110 AJITOPUTMY.

JlaboparopHas
pabota

JlaGopaTopHble PabOTHI MO3BOJISIOT HAYYUTHCS HPUMEHSTh TEOPETUUECKUE
3HaHUWA, MOJYYCHHBIC HA JICKIIMU IIPU PCHICHUHW KOHKPCTHBLIX 3a1ady. Yr1oObI
HauOoJee paIMOHAIBPHO M IOJHO HCHOJb30BaTh BCE BO3MOXKHOCTH
1a00paTOPHBIX JUIi MOATOTOBKM K HUM HEOOXOAMMO: ClemyeT pa3o0paTh
JEKIMIO TIO0 COOTBETCTBYIOLIEH TEeMe, O3HAKOMHUTCS C COOTBETCTBYIOIIUM
pasznenoM y4yeOHHKa, MpopaboTaTh JOTOJHUTEIbHYIO JUTEpaTypy u
HWCTOYHUKH, PCIINUTH 3a/1a491 W BBINIOJTHUTL APYTUC MMCbMCHHBIC 3aJlaHN.

CaMocTosTeILHA
g paboTa

CamocTtosTenbHas paboTa CTYJIEHTOB CHOCOOCTBYET INIYOOKOMY YCBOEHUS
yuyeOHOro  marepuana U pa3BUTHUIO  HAaBBIKOB  caMOOOpa3oBaHMS.
CamocrosiTenpHas padoTa MpeAIoIaraeT CIeayoIIne COCTABISIONINE:

- pabora ¢ TeKCTamMHu: Yy4eOHWKAMH, CIPABOYHHKAMHU, JIOTIOJHUTEIHHOMN
JUTEPATYPOH, a TAKKe MPOPabOTKAa KOHCIIEKTOB JICKITHIA;

- BBIIIOJTHECHUE JOMAITHUX BallaHI/Iﬁ " paCy€TOB;

- paboTa Ha/T TEMaMH JIJIsl CAMOCTOSITEITHHOTO H3YUCHUS;

- yyacTHe B paboTe CTyIeHUECKUX HAyYHbIX KOH(QEPEHIINH, OJTMMITHAT;

- IOATOTOBKA K MPOMEXKYTOYHOH aTTECTALUH.

IloaroroBka x
MPOMEKYTOUHOM
aTTecTalyu

['oToBUTBCS K TPOMEXKYTOYHOM aTTeCTallMd CJEIyeT CHUCTEeMaTHYeCKd, B
TE€YeHHE BCEro ceMecTpa. VIHTeHCHMBHas MOJroTOBKa JOJDKHA HAyaThCsl HE
MO3/Hee, YeM 3a MecCSI-ToJITopa J0 MPOMEXYTOYHOU arTecTanuu. JlaHHbIe
mepen 9SK3aMEHOM Tpu AHS J(PQPEeKTUBHEE BCEro HCIOIb30BaTh IS
MOBTOPEHHS U CUCTEMAaTH3aI[Ml MaTepuaa.




