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1. Heau u 3apa4m u3y4yeHUusl AUCHUILINHBI
1.1 Ileab ocBoOeHHUs AUCIHUILINHBI.

[lenpr0 TUCUUIUIMHBL SIBIISIETCS PA3BUTHUE Y CTYAEHTOB JIMYHOCTHBIX KayecTB, a
Takke (GOpMUPOBaHUE OOIIEKYJIbTYPHBIX M MPO(ECCHOHANIBHBIX KOMIIETEHIIUM B
o0JlacT ucciae0BaHusl, pa3pab0OTKU, BHEAPEHUS U COTIPOBOXKICHUS UH(POPMAIIMOHHBIX
TEXHOJIOTUH U cucTeM B cooTBeTcTBUM ¢ TpeboBanusiMu PI'OC BO mno pganHOMY
HAIPaBJICHUIO MOATOTOBKUA. B 4acTHOCTM JaHHas AUCHUILUIMHA CTaBUT CBOEU LEIBIO
O03HAaKOMHUTh CTYJICHTOB C BOIPOCAMU TEXHHMYECKOTO oOOecleueHuss JedeOHo-
JAATHOCTUYECKOTO IMPOLECCa U HCIIOJIb30BAHUS TEXHUYECKUX CPEICTB B CHUCTEME
3APaBOOXPAHCHUS.

1.2 3agaun JUCHUILINHBI

- M3YYECHHUE MCIIOJb30BAHUS TEXHUYECKHUX CPEICTB B YCIOBUAX MEIHMKO-
OMOJIOTMYECKUX OPTaHU3aIIHil;

- M3yUYCHHE TEXHUYECKOro obOecredyeHus JieueOHO-TUarHOCTUYECKOTO
rpoluecca;

- M3yUYeHHE KJIacCU(UKAIUKM MEIUIIMHCKUX JJIEKTPOHHBIX MPUOOPOB,
arnmnaparoB, U CUCTEM;

- W3yYECHUE OPraHU3alus JUarHOCTUYECKUX UCCIEN0BAHUM;

- W3yUYCHHE MPUHITUIIOB PA0OTHI TUArHOCTUYECKUX MPUOOPOB U CUCTEM;

- WM3y4yeHHE TPUOOPOB M CHUCTEM [JIsi PErUCTpallid U aHalin3a MEINKO-
OMOJIOTUYECKUX TOKa3zaTeled U (PU3MOIIOrMYEeCKUX MPOIECCOB, XapaKTEePU3YIOLIUX
pa3lIMuHbIe  TPOSBICHUS  JKU3HEJACATEIBHOCTH  (DJIEKTPUYECKHUE, aKyCTUUYECKHeE,
TEIUIOBbIE, MEXaHUUYECKue);

- U3y4YeHUE MPUOOPOB U CUCTEM JIJIs OLICHKU (PU3UYECKUX U (PU3UKO-XUMHUUECKUX
CBOMCTB OMOJIOTHYECKUX OOBEKTOB;

- M3yYCHUE TUArHOCTUYECKUX KOMIUIEKCOB U CUCTEM;

- M3yuyeHHe MpuOOpPOB OHOJOTMYECKOW HWHTPOCKOINHUH; KOMIIBIOTEPHBIX
TOMOTpadoB U aHTHOTPAPUIECKUX CUCTEM;

- M3YyUYCHHE CHUCTEM JUIS TCUXO(U3NUYECKUX, TMCUXO(PU3UOJIOTHYECKUX MU
MICUXOJIOTUYECKUX UCCIIEIOBAHU;

- M3YyUYCHHE JIEUeOHOT0 BO3JEHCTBUS (DU3NUECKUX MOJIEH;

- M3y4eHHE KiIacCu(PUKAIMU METOAO0B U CPEJACTB JJIsl TEPAITHH;

- M3y4YCHHUE TEPANIEBTUYECKUX aMIapaTOB U CUCTEM;

- W3yYCHHUE aIlnapaToB U CUCTEM JUISI BO3JACHCTBUM JJIEKTPUYECKUM TOKOM
Pa3JIUYHON YaCTOTHI;



- M3yYCHHE anmapaTtoB M CHCTEM IS BO3AEHCTBUN  HMOHU3UPYHOLIMMHU
n3nyuenusiMu (CBY-noneM, peHTreHOBCKUM, PaJOU30TOIHBIM);

- M3YUYCHHE YIbTPA3BYKOBBIX TEPANIEBTUUECKUX alllapaToOB;

- M3YUYEHHE CPEJICTB JIA3€PHOM TEpaNuu;

- U3yyeHue OMOCTHUMYJSATOPOB U  almapaToB JUisl BO3JEHUCTBHUS  Ha
OMOJIOTUYECKU aKTUBHBIE TOUKH;

- M3Yy4YCHHE annapaToB ISl aHAIbI€31H;

- M3YUYEHHE JICKTPOHHBIX UHTAISATOPOB;

- U3yYEHUE BO3MOXKHOCTEH mNpuUMeHeHUs (QU3UYECKUX ToJed IS
paspylieHust OMOJIOTMYECKUX TKaHEH;

- M3YUYCHHE JIA3EPHBIX U YIbTPA3BYKOBBIX ''cKanbnenei'

- M3Yy4YEHHUE anmnaparypsl Juisl MOJACPKKH KPOBOOOpaIEHUS;

- M3Yy4YEHHE HAPKO3HO-IbIXaTEIbHON anmnapaTyphbl;

- U3Yy4YEHUE TEXHUUYECKUX CPEACTB JJIsl XUPYPTUU U MUKPOXUPYPTUU;

- U3YYEHUE TEXHUYECKUX CPEJICTB MCIOJb3YEeMbIX I peaduiIuTaluu u
BOCCTAaHOBJICHUS] yTpaueHHble (DYHKIMI (MCKYCCTBEHHbIE OpraHbl, UMILJIAHTUPYEMbIE
OMOCTUMYJISTOPBI, OMOYTIpaBIIsieMbI€ TPOTE3bl KOHEYHOCTEM );

- U3YYEHUE TEXHUYECKUX CPEACTB IS (PU3KYIBTYPHO-0310POBUTEIbHBIX
KOMILIEKCOB;

- u3yyeHue NpuOOpoOB U KOMILJIEKCOB HCIOJIb3YEMBIX AJiA JaOOpaTOPHOTO
aHau3a;

- U3y4yeHUEe  OpraHuzauudud  jgabopaTopHol  chaykObl,  NPUHIUIIOB
TEXHUYECKOTO OCHAIICHHUS CpEeACTBaAaMHU JaOOPATOPHOTO aHAIM3a M TEXHOJOTUYECKHX
CXEM DKCIIEPUMEHTOB;

- M3yUCHHE aHaJIM3aTopoB Ouompol: (Qu3nKo-mMexaHW4YecKux, (Qu3nko-
XUMHUYECKUE U aTOMHO-(DU3UUECKUX;

- M3Y4YCHHE annapaTHbIX METOJI0B UMMYHOJIOTHYECKUX UCCIIEIOBAHMIA;

- W3YUYEHUE aHAJIUTUYECKON ammapaTypbl B JIa0OpaTOpHUsX CaHUTAPHO-
AMUJIEMHUOJIOTUYECKUX CTAHIIMM;

- U3y4YeHUE BO3MOXXHOCTH aBTOMATH3AIlMU JIaDOPATOPHBIX MEAUIIMHCKUX
HCCIIEIOBAHUM.

1.3 Mecto auCHMIUIMHBI (MOAYJIA) B CTPYKType o0Opa3oBare/IbHOM
NPOrpaMMbl.

JNuctumiuaa «MenunuHCKre TpHOOpHI, ammapaThl, CUCTEMbI M KOMILIEKCHDY
OTHOCHUTCSl K JUCHUIUIMHAM, BKJIIOYEHHBIM B MPO(ECCHOHATBHBIN IIUKJI, BapUaTHUBHAS
4acTh, OO0s3aTeNIbHBIM  JUCUUIUIMHAM  00pa3oBaTeNbHOIO  LMKJIa  OCHOBHOM
npodeccuoHanbHON 00pa3oBaTeIbHON MporpaMMbl NpodhecCUOHATBLHOTO 00pa3oBaHuUs



no crneuuranbHoctu 12.03.04 buorexHuueckue cuctemMsl U TexHojoruu (MuxenepHoe

JIeJI0 B MEIUKO-OMOJIOTUYECKON MTPAKTHUKE).

3HaHus,

IMOJIYUYCHHBIC B

3TOM  Kypce,

npo(ecCuOHaNbHOM AESITeIbHOCTH.

HNCIIOJIB3YIOTCA B HOCJ'ICI[YI-OH_Ieﬁ

1.4 IlepeyeHp mIAHMPYEMbIX Ppe3yJbTATOB OOYYEeHHUS IO IUCHHUILINHE

(MonayJin0),

COOTHECCHHBbIX

0o0pa3oBaTeJbHOI MPOrPpaMMBbI

IVIAHUPYEMBIMH

pe3yJbTaTaMu

oCBOCHUA

N3yuyenue nanHoi yueOHON AMCLMIUIMHBI HAIPABJIEHO HA (POPMHUPOBAHUE Y

obOyuatromuxcst komrerenmui : OIIK-8, TTIK-16

No | Uunexkc | Coneprxanue B pesynbrare uzyuenus: yaeOHON AUCITUTUTHHBI
IL.IT | KOMIIET | KOMIIETeHINH (WTH €€ 00y4aroluecs JT0JKHBI
) CHIIMW | 9aCTH) 3HATH yMeTh BJa/1eTh
1. | OIIK-8 | cmocoGHOCTHIO OCHOBHBIE IPUHIIMIIBI | TIOJy4YaTh M0JIy4aTh
WCTIOJIb30BATh HABBIKU (YHKIMOHUPOBAHUSL | MEIHKO- ME/IUKO-
paboThl C KOMIIBIOTEPOM, | MEAUIIMHCKUX OMOJIOTMYECKYIO0 | OMOJIOTHYECKYIO
BJIaJICHHEM METOAAMHU JTMAarHOCTHYECKUX WHPOPMAIIHIO, WHPOPMAIIHIO,
MH(POPMAIIMOHHBIX npuOOPOB U CUCTEM, | TIPOBOAMTH MIPOBOTUTH
TEXHOJIOTHH, OCHOBHEIC M3MEpPEHUs B M3MEpPEHUs B
TOTOBHOCTBIO COOJIIO/IaTh | TApaMeTphl, cucTemMax crcremMax
OCHOBHBIE TpeOOBaHUS XapaKTepU3yIOIINe MHTPOCKOITHH MHTPOCKOITHH
nH(pOPMaLIMOHHON METOAbI MEULINHCKON
0€301acHOCTH WHTPOCKOTIHH;
OCHOBBI
AIEKTPOOE30MaCHOCTH
MIPY UCTIOJIb30BaHUH
MEIHUIMHCKOMN
anmaparypel
2. | IIK-16 | CriocoOHOCTBIO WHCTPYKIUN JTst pa3pabaTheiBaTh | pa3pabOTKOI
pa3pabaTbiBaTh NepcoHaa 1o WHCTPYKIMHU ISl | MHCTPYKIUHN /ISt
WHCTPYKIIUU JIJIS AKCILTyaTaIH NepcoHasa mno IepcoHaa o
IepcoHasa mno TEXHUYECKOT O AKCILTyaTaluu AKCILTyaTaIH
SKCILTyaTaluu 000pyIOBaHUS U TEXHUYECKOTO TEXHUYIECKOTO
TEXHUYECKOTO IPOTPaAMMHOTO 000pyIOBaHUS U | 00OPYAOBaHUS U
o0opy10BaHus U o0ecrnieuyeHus MIPOrPaMMHOTO | IPOTPaMMHOIO
MPOrPAMMHOIO OMOMETUIIMHCKUX 1 obecrieueHus obecrieueHus
o0ecrnieuyeHus HKOJIOTHUECKUX OMOMETUITMHCKH | OMOMETUIIMHCKA
OMOMETUITMHCKHX H nabopaTopHid. X U X U
9KOJIOTMYECKUX HKOJIOTUYECKUX | IKOJOTHUECKUX
71a00paToOpUil. 71a00paTOpUl. 1a00paTOpU.

2. CTpyKTYypa ¥ coaepkaHue TUCHUILTHHBI

2.1 PacnpeaesieHue TPyA10€MKOCTH IMCHUILJIMHBI 10 BUAAM padoT

OO6miast TPy 10€MKOCTh AUCIUIIMHBI COCTABIISACT 7 3aU€THBIC €IUHUIIBI, (252

aKaJeMUYEeCKHX Yaca, U3 HUX 124 ayIuTOpHBIX).




Kypc «Menuniuackue npuOopsl, anmaparbl, CHCTEMbl 1 KOMIUIEKCHD) COCTOUT U3
JEKUUA ¥ TPAKTUYECKUX 3aHSATHUM, COIPOBOKIAEMBIX PETYJISIPHON UHANBUIYAJIBHOMN
paboToil mpenogaBaTens Co CTyICHTAMH B MPOLECCE CaMOCTOATENbHOM paboThl. B
KOHIIE CEIbMOI0 ceEMecTpa 3Kk3aMeH. [IporpamMmMoit TUCHUILUIMHBI TPEAYCMOTpEHbI 44
gaca JICKIIMOHHBIX, 48 4acoB 1a00paTOPHBIX 3aHATHI, a TaK)Ke 66 yaca
CaMOCTOATENbHON pabOTHI.

Bun yuebHoit paboTbl Bcero Cemectpbl
4acoB (uacsl)
7 8

KonrakTHasi paboTa, B TOM YHCJIe: 132,6 84,3 48,3
AyIuTOpHBbIE 3aHATHS (BCEro): 124 80 44
3aHsTHs JEKUMOHHOTO THIA 44 32 12
JlabGoparopHble 3aHATHS 48 48 -
3aHATHSI CEMUHAPCKOTO TUIA (CEMHUHAPBI, 3 i 3
MIPAKTUYECKUE 3aHITHSI)
HNuas koHTaKTHas padora:
KonTpons camoctosrensHoi pabotsl (KCP) 8 4 4
[Tpomexyrtounas arrectauus (MKP) 0,6 0,3 0,3
CamocrosiTesibHas paboTa, B TOM 4ucJe: 66 33 33
Kypcosas pabora - - -
[TpopaboTka y4eOHOTO (TEOPETUYECKOT0) MaTepraia 40 20 20
BrImonHeHne HHANBHUTY aIbHBIX 33JJaHUN (TIOATOTOBKA 3 3 5
CO0O0IIEeHUH, TPE3eHTAIHi)
Pedepar - - -
[ToaroToBka K TEKyIIEMYy KOHTPOJIIO 18 10 8
KoutpoJn: 54 27 27
[ToaroroBka K 9K3aMeHY 54 27 27
OO0uias Tpya0eMKOCTh | Yac. 252 144 108

B TOM 4YHCJle KOHTAKTHAsA 132,6 84,3 483

pabora

3a4. eJ 7 4 3

2.2 CTpyKTypa AUCHMILIHHBI

Pacnpenenenne BUoB yueOHOM pabOThl U UX TPYJOEMKOCTHU IO pa3fiesiaM
TV CUUTUIAHBI.

Pa3gensl IuCHUIUINHBL, U3y4aeMble B 7 CEMECTPE

Ne HanmenoBanue pa3nenon KoaungecTBo yacos
pasnena Bcero | Ayautopnas paborta | CamocrosiTenbHas
JI 113 JIP pabora
1 2 3 4 5 6 7
1 Beenenue. Mcnonb3oBanue | 9 2 0 4 3

TCXHHUYCCKHUX CpCHCTB B
YCJ'IOBI/ISIX MCIOUKO-
OHOJIOTMYECKHUX
OpraHu3aluiil.
TexHnyeckoe obecrecucHue




JIe4eOHO-
ANATrHOCTHUYCCKOT O
mporecca.

Knaccudukanus
MEIUIMHCKUX
AJIEKTPOHHBIX IPUOOPOB,
anmnaparoB, U CUCTEM.

11

Opranuzanus
JIUarHOCTHUYECKUX
HCCIIEA0BAHUM, U3yUYECHHE
MIPUHIIUIIOB IOCTPOEHUS
JIUarHOCTUYECKUX
pruOOPOB U CUCTEM.
[Tpubops! u cucTemsl 1is
perucTpalyy U aHajiuza
MEINKO-0MOJIOTHYECKUX
IIOKa3aTeseu u
(hbU3HOTOTHYECKIX
MIPOLIECCOB C ITOMOIIBIO
IEKTPUYECKOTO TOJISL.

14

[Tpubops! u cucTemsl 1is
PErUCTpAlMK U aHATIN3a
MEIUKO-OMOJIOTHYECKAX
IIOKa3aTeseu u
(hM3HOTOTHYECKIX
MIPOLIECCOB C MTOMOIIBIO
MarHUTHBIX, TEIJIOBBIX,
AKyCTUYECKHX IOJIEH 1
MEXaHWYECKHUX KOJeOaHmil.

17

[Tpubops! u cucTemsl 1is
OLIEHKH (PU3UYECKUX U
(hUBUKO-XUMHYECKUX
CBOMCTB OMOJIOTHYECKUX
00BEKTOB.
Jlnarnoctuueckue
KOMIUIEKCHI U CUCTEMBI.
[Ipubops! OHuonoruueckoi
HUHTPOCKOIIHH.
KommnsrorepHbix
ToMorpadsl U
aHruorpagpuieckue
CUCTEMBI.

17

CucreMs! I
MCUX0(U3UUECKUX U
MCUXO0(U3HOTOTUUECKHUX
uccneaopanuii. CucteMbl
JUTSI TICUXOJIOTHYECKUX
HCCJICIOBAHUM.

11

Knaccudukanusa meroon
Y CPEJICTB JIJIsl TEPATTHH.
JleueGHOE BO3AEIICTBIE
(bu3NYECKUX MOJIEH.
AnnapaTbl 1 METOIUKHU

13




BO3JICUCTBUI IOCTOSIHHEIM
3JIEKTPUYECKUM TOKOM.
AmmmapaTthl ¥ CUCTEMBI IS
BO3JICUCTBUHI
AIEKTPUIECKUM TOKOM
pPa3IM4YHON YaCTOTBHI.
buoctumynsaTops! u
amnmapaTsl JIs
OBo3neicTBUS Ha
0010I0TNYSCKY aKTHBHBIE
TOYKH.

8 Amnmapatel ¥ cuctemsl Uit | 12 3 0 7 2
pozaeiicteui BU, YBY n
CBY-u3iny4yeHuem.
Amnmapatbl ¥ CUCTEMBI JUIsI
BO3JICUCTBUHI
PEHTT€HOBCKUM U
PavoOU30TONHBIM
U3JTyYEHUSIMU.

9 YabTpa3ByKoBbIE 9 2 0 4 3
TCPANICBTUYCCKUC
anmapaTsl.

UTOTO 113 32 0 48 33

Paznenbl qucHMIUIMHBL, U3y4aeMbIe B 7 CEMECTpE

Ne HanmenoBanue pa3nenos KonngecTBo yacoB
pasnena Bcero | Ayaurtopnas pabota | CamocrosiTenbHas
JI 113 JIP pabora
1 2 3 4 5 6 7
10 CpenctBa na3zepHoit 9 2 4 0 3
TEpAIUH.
11 Bosmoxxnoctu 8 1 3 0 4

NpUMEHEHHS (PU3UIECKIX
ITOJIEH ISl pa3pyLLEHUs
OMOJIOrMYECKHUX TKaHEH.
JlazepHbIe, 27IEKTPOHHBIE U
YIIBTPa3BYKOBBIC
"ckanpnenu".

12 DNEeKTPOHHBIE U TAPOBbIE 11 1 5 0 5
UHTAJISTOPBL.

13 Arnmapatypa ist 9 2 3 0 4
OIS PIKKH
KpOBOOOpaIeHusl.
Hapko3Ho-apixarenbHas
anmnaparypa.

14 TexHuuyeckue cpeacTna 9 2 4 0 3
IUISL XAPYPTUH U
MHUKPOXHPYPTHUH.

15 TexHuuyeckue cpeacTna 6 1 5 0 2
WCTIOJIb3yEMBbIC IS




peadunuTau 1
BOCCTaHOBJICHUS
yTpayeHHble QYHKIUI
(MCKYCCTBEHHBIE OpraHbl,
UMIUIAaHTHPYEMBbIC
OMOCTUMYJISITOPBIL,
OuoyItpaBisieMbIe TPOTE3bI
KOHEYHOCTEH).
TEXHUUYECKUE CPEeJICTBA AJIs
(bU3KYIBTYpPHO-
03/10POBUTEIBHBIX
KOMILIEKCOB.

16

Opranmzanus
71a00paTOPHOU CITYKOBI,
MIPUHIIAITE TEXHUYIECKOTO
OCHAIIIEHUS CPEJICTBAMH
71a00paTOPHOTO aHAIM3A U
TEXHOJIOTUIECKHUX CXEM
HKCIIEPUMEHTOB.
[TpuHuMnIB paboThHI
pruOOPOB U KOMILIEKCOB
WCTIONB3YEMBIX TSI
71a00paTOPHOTO aHAJN3A.

10

17

CymiecTBytomue B
HACTOSIIEE BpeMS
aHaJIM3aTopbl OMONPOO:
(uU3UKO-MEXaHUYECKUE,
(bU3UKO-XUMHYECKUE U
aTOMHO-(pU3UYECKHE.
AnmnapaTHbIE METObI
MMMYHOJIOTHYECKHUX
HCCIEA0BAHUM.

18

AHannTHdeckas
arraparypa UcIrojb3yemas
B J1Ta00OpaTOpUsIX
CaHUTAPHO-
SIMUACMHOJIOTHIECKUX
craHui. Bo3sMosxkHOCTH
aBTOMATHU3AIUH
71a00paTOPHBIX
MEIUILITHCKAX
HCCIICOBAHMIA.

Hmoeo

71

12

32

33

2.3.1 3aHgaTHA JeKINOHHOI0 THIIA

2.3 Conep:kanue pas3aesioB JTUCUUIIMHBI:

‘ No ‘ HaumenoBanue

Conep:xaHue pa3eja

\ dopMa TeKy1ero \




n/nm | pasgeia KOHTPOJIfAA
1 Bsenenue. [TpuHIIMIIBI UCTTOTB30BAHUSA KonTponbnas
Hcnonap3oBanne TEXHUYECKUX CPEJCTB B YCIOBHIX pabora,

TEXHUYCCKUX CPCIACTB B
YCIOBUAX MCIUKO-

MEJIMKO-OMOJIOTHYECKUX OpPTaHU3aInH.
[IpuHIUIIBI TEXHUYECKOTO 00ecredeHust

TEXHUYECKUIT OTYET
10 1abOpaToOpHBIM

OHMOIOrMYECKUX Je4eOHO-IMAarHOCTUYECKOTO TIporiecca. | paboTam
OpraHu3aluiil.

Texnuueckoe

oOecrnieueHue jgeuyedHo-

JMarHOCTHUYECKOT O

rporuecca.

2 Knaccudukanus Krnaccudukanus MequImHCKUX KoHntpoibHas
MEIUIMHCKUX AJIEKTPOHHBIX IPUOOPOB, aNnapaToB, U | pabora,
AEKTPOHHBIX cucrteM. Knaccudpukanus TEXHUYECKUH OTUET
MpuOOPOB, anmapaToB, U | HU3KOYaCTOTHOU 110 J1a0OpaTOPHBIM
CUCTEM. ANEKTPOTEpANIeBTUUECKON annaparypsl. | paboTam

Kiaccudukanmst BBICOKOYaCTOTHOU
ANEKTPOTEPANIeBTUUECKON annapaTypsbl.

3 Opranu3zanus [IpuHIHMIIBEI OpraHu3anuu KoHntpoinbHas
JUarHOCTUYECKUX JMarHOCTUYECKUX MCCIIE0BaHUH, pabora,
UCCIIEIOBaHUM, MIOCTPOCHUS JAUATHOCTUYECKUX TEXHUYECKUH OTUET
U3y4YEeHHUE TPUHIIUIIOB puOopoB u cucteM. Ousnueckue 10 1abOpaTOpHBIM
ITOCTPOEHHUS MIPUHLIMIIBI pa0OThI MPUOOPOB U CUCTEM | paboTam
JIUarHOCTUYECKUX JUIS PETUCTPALIUY U aHAJIN3a MEIUKO-

MPUOOPOB U CUCTEM. OMOJIOTUYECKHX TTOKa3aTeNIeH U
[Tpubops! u cucTeMsl (U3HOIOrMYECKUX MPOLIECCOB C
JUISL pETUCTPALMU U MTOMOUIBIO AJIEKTPUUYECKOTO MOJIS.
aHaJIM3a MEJIUKO- [TpuHuMIBI paboTHI TPUOOPOB IS
OMOJIOrMYECKHUX perucrpanuy OMONOTEHIINATIOB.
ITOKa3aTeseu u DOKBHUBAJICHTHBIE CXEMbI KOXKHO-
(bU3HOIOrHUECKUX AJIEKTPOJIHOTO KOHTaKTa. MeTo bl
IIPOLIECCOB C MOMOLIBIO | PETUCTPALUU OMOAIEKTPUUECKUX
JIEKTPUYECKOr0 MOJIA. | MOTEHIIMAJIOB.

4 [Tpubops! u cucTeMsl [Tpubops! u cucremsl st peructpauuu | KontponbHas
JUTSI PETUCTPAIUU 1 ¥ aHaJIN3a MEIUKO-OMOJIOTHYECKUX pabora,
aHAJIN3a MEJINKO- MoKazaTesie U (PU3n0ITOTHIeCKUX TEXHUYECKUM OTUET
OMOJIOrMYECKHUX IIPOLIECCOB C MOMOUIbI0 MarHUTHBIX, 10 1abOpaTopHbIM
IIOKa3aTeseu u TEIJIOBBIX, aKyCTUYECKUX IOJIEH U pabotam
(hM3HOTIOTHUYECKHIX MEXaHWYECKHUX KOJeOaHmil.
nporueccos ¢ nomouipo | Knaccudukanus kapAnoMOHUTOPOB.

MarHMTHBIX, TEIIOBBIX,
AKyCTHYECKHX IOJIEH U
MEXaHUYECKUX
Kose0aHui.

5 [Tpubops! u cucTeMsl [Ipubops! 1 cucTeMBbI 151 OUEHKU KoHntpoinbHas
IUIA OLIEHKU (bUBUYECKUX B PUBUKO-XUMUYECKHUX pabora,

¢buznyeckux u Gu3nKo-
XHUMHYCECKHUX CBOMCTB
OMOJIOTHYECKUX
0OBEKTOB.
JlnaraHoctuueckue
KOMIIIEKCHI M CUCTEMEL.
[Tpubopsl

CBOMCTB OMOJIOTHYECKUX OOBEKTOB.
JlnarnoctTuyeckrue KOMIUIEKCHI U
cuctembl. [Ipubops! 6roa0rnuecKon
uHTpockonuu. KoMmmerorepHsie
ToMorpadsl 1 aHTHOrpaduUuecKue
cuctembl. Du3nueckue U TEXHUYECKUE
OCHOBBI TOMOrpaduu. Puznyeckue

TEXHUYECKUIT OTYET
10 1abOpaTopHBIM
pabotam




OMOI0rn4ecKon
MHTPOCKOIIHH.
KommnbrorepHbix
TomMorpadsl u
aHruorpagpuieckue
CUCTEMBI.

MPUHLIMIIBI pabOThI TPUOOPOB Is
peructpauuu AIMP tomorpaduu.

CucreMs! 11
NCUX0(U3UUECKUX U
MCUXO(U3HOTIOTUUECKHUX

Cucremsl Juist ICUXO(PU3NUECKUX U
MCUXO(U3HOTOTUIECKHUX
uccinenoBanuil. CucteMsl Jiis

KoHntpoinbHas
pabora,
TEXHUYECKUH OTUET

HCCIIEA0BAHUM. IICUXOJIOTUYECKUX HCCIIEJOBAaHUM. 10 1abOpaToOpHBIM
Cucremsl uist Perucrpanus cBepxmeyIeHHbIX pabotam
MICUXOJIOTMUECKHUX (U3HOIOrMYECKUX MPOLIECCOB C
HCCIIEA0BAHUM. nomouisio Omeramerpun. Tunosaorus u

(dbuzmoIorUecKas 3HaYUNMOCTh

BbI3BAHHBIX U3MEHEHUN

CBEPXMEJIEHHBIX IIPOLIECCOB.
Knaccudukanus Krnaccudukanus MeTo10B 1 CpeicTB KoHntpoibHas
METOJIOB M CPEACTB JUIsl | AJis Tepanuu. JleueOHOe Bo3ielcTBIE pabora,

Tepanuu. JleuebHoe
BO3JIeiiCTBIE
(bu3nYeCKUX MOJEH.
AnnapaTbel 1 METOIUKHI
BO3JICUCTBUHI
MTOCTOSTHHBIM
AICKTPUICCKUM TOKOM.
AnnapaTbl 1 CUCTEMBI
ISl BO3JICMCTBHIA
AIEKTPUIECKUM TOKOM
pPa3IM4YHON YaCTOTBHI.
buoctumynsaTops! u
amnmaparTsl JIs
OBo3neicTBUS HA
60uonornyecku
AKTUBHBIC TOYKH.

¢bu3nyeckux nojieu. Annaparsl 1
METOJIUKU BO3JAEHCTBUI MTOCTOSTHHBIM
BJIEKTPUYECKUM TOKOM. ATIApaTsl U
CHUCTEMBI JIJIs1 BO3JAEHCTBUI
BJIEKTPUYECKUM TOKOM Pa3IMyHON
4acTOThl. BUOCTUMYIIATOPBI 1
arraparsl Uil BO3JICHCTBUS Ha
OMOJIOTUYECKHN aKTUBHBIC TOUKH.
Knaccudukanus MeTo10B U CpecTB
JUISL Tepanuu. AnnapaThl U CUCTEMBI
HCTOJIb3yEMBIE ISl BO3ICHCTBHI
AJIEKTPUYECKUM TOKOM Pa3IMYHON
4acToThl. Du3znueckue u
OMOJIOrMYeCKHUEe MTPUHIIUIIBI
rajgbBaHu3aluu. MeTobl JICUeHUs
pa3IUYHBIX 3a001€BaHU
CHUHYCOUJAJIbHBIMA TOKAMH.
MexaHu3Mbl J1€4€0HOTO JEHCTBUS
anekTpodopesa. Anmaparsl,
HCIIOJIb3yEMBIE ISl BO3JICHCTBUS Ha
OMOJIOTMYECKHN aKTUBHBIC TOUKH.

TEXHUYECKUIT OTYET
10 1abopaToOpHbIM
pabotam

AnnapaTbl 1 CUCTEMBI
I Bo3aeiicteuii BY,
YBY u CBU-
n3iydeHueM. Annaparsl
Y CUCTEMBI JIJIA
BO3JICUCTBUHI
PEHTT€HOBCKHUM U
Paaron30TOMHBIM
W3JTyYECHHUSIMU.

ATmmapaThl ¥ CUCTEMBI IS
Boszaericteui BY, YBY u CBU-
M3IIydeHHuEM. ATmapaTsl U CUCTEMBI JIIA
BO3JEHCTBUI PEHTIEHOBCKUM U
PaIuON30TOIHBIM HU3ITYYCHHUSIMHU.
Ompenenenne MeToaa MECTHOU
JapCOHBAIM3aIUU. MexaHu3m
JIEYeOHOr0 JENCTBUA B METOJIE MECTHOM
napcoHBanu3anuu. OrpaHnyeHus u
MOKa3aHUs K MPUMEHEHHUIO METO/1a
MECTHOM JapCcOoHBaIM3aIMu. MeToauka
OCYIIECTBJICHUs 001IeH
napcoHBanu3anuu. OrpaHuyeHus u
MOKa3aHus K MPUMEHEHHUIO METO/Ia

KoHntpoibHas
pabora,
TEXHUYECKUM OTUET
10 1abOpaTopHbIM
pabotam




oO1meit qapcoHBanu3anuu. Metos
HCIIOJIb30BAaHNs TOKOB HAJTOHAJIBHON
4acThbl, MEXaHU3M JIeueOHOro JAecTBYS,
OTpaHUYECHUS U NOKA3aHUS K
IIPUMEHEHHUIO MeTO1a. BO3MOKHOCTH 1
OCHOBHBIEC TEXHUYECKHE
XapaKTEPUCTUKH aIlllapaToB
CaHTUMETPOBOU BOJHOBOH TEPAIIHH.
CBoiicTBa pEHTI€HOBCKUX JIy4eH.
OcHOBHbIE BUIbl B3aUMOACHCTBUS
PEHTI€HOBCKHUX JIY4YEH C BEIIECTBOM.
buonornueckue OCHOBBI JIy4eBOI
Tepanuu. PeHTrenorepanus.
OO6sryueHue ObICTPBIMU 3JIEKTPOHAMH.
KoHnTakTHbIE METO/IbI 00TyUEHUSI.
OO6srydyeHne NpoTOHAMU. Y-Tepariusl.
HelitpoHo3axBaThIBarolas Tepanusi.

Y apTpa3ByKOBbIE
TepaneBTUYECKUe
anmnaparsl.

VY IIbTpa3BYKOBBIE TEPANICBTHUECKUE
anmapatbl. @u3ndecKkue 000CHOBaHUS
¥ METOJIMKA TIPOBEICHUSI IPOLIEAYP
YIIBTPa3BYKOBOM Tepanuu. OCHOBHBIE
TEXHUYECKHE XapaKTEPUCTUKU
anmnapaToB JUIs yJIbTPa3ByKOBOM
Tepamnuu, 0yiok-cxema. [lokazanust u
[IPOTUBONOKA3aHUs K JIEUEOHOMY
IIPUMEHEHHUIO YJIbTPa3ByKOBOU
TepaIum.

KoHntpoibHas
pabora,
TEXHUYECKHUM OTUET
10 1abOpaTOpHBIM
pabotam

10

CpenctBa na3zepHoit
TEpaIuu.

Cpenctsa na3epHoii Tepanuu. CBoMCTBa
Ja3epHOTO U3ITyUYeHHUS. Y CTPOHCTBO,
NPUHIUN PabOTHI reINii-HEOHOBOTO
Ja3epa ¥ BO3MOKHOCTH MPUMEHEHHUSI.
YcTpoiicTBo, mpuHLIUI PabOTHI
pyOMHOBOTO J1a3epa U BOZMOXXHOCTH
pUMeHeHUs. MexaHu3Mm jJedeGHoro
JEUCTBUS HU3KOYHEPTETUIECKOTO
Ja3epHOTO U3ITYUYEeHHUS. Y CTPOHCTBO
MOJTYTIPOBOTHUKOBBIX J1a3€pPOB,
BO3MOYKHOCTH JICUEOHOTO MPHUMEHEHHSI.
MeTtoauku 1a3epHON Tepanuu s
OCHOBHBIX I'pynil 3a00JIeBaHUH.

KoHntpoinbHas
pabora,
TEXHUYECKUM OTUET
10 1abopaTopHbIM
pabotam

11

BosmoxHocT
HpI/IMeHeHI/Iﬂ

(bu3nYecKuX Mojieu s

pa3pyIeHus

OHMOJIOTUYECKUX TKAHEH.

JlazepHbie,
AJIEKTPOHHBIC U
VIIBTPa3BYKOBBIC
"cxanprenn".

Bo3moxxHOCTH TpUMEHEHNS
(bU3NIECKUX TOJICH TSl pa3pyIIeHus
ouonoruueckux Tkanei. Jlazepusie,
AJIEKTPOHHBIE U YIIBTPa3BYKOBBIC
"ckanpnenu". [IpoBenenne
JUTOTPHUIICHHU C TIOMOIIBIO
YIIBTPa3BYKOBBIX KOJICOAHUI 1
aJeKTpUuYecKoro paspsaa. biok-cxema
Y OCHOBHBIE TEXHUYECKHE
XapaKTePUCTHKH
AIIEKTPOXUPYPTUIECCKHX aIapaToB.
JlazepHble XUPYPTrUYECKHE aMIapaThl.

KoHntpoinbHas
pabora,
TEXHUYECKUM OTUET
10 1abOpaTopHbIM
pabotam

12

DNEeKTPOHHBIC U

DNEeKTPOHHBIE U TAPOBbIE UHTAIATOPHI.

KoHntpoinbHas




MMapOBLIC UHTAJIATOPHI.

Omnpenenenue unransiuu. Onucanue
IIATH TPYIII a9PO30JIeH CTENEHU
nucnepcHoctH. Kakne asposonu
HA3bIBAIOTCS AJIEKTPOAIPO30JIIMHU.
Onucanue MyTH BBEICHUS a3pO30Jiel B
MeauurHe. PU3H0OI0rHYECKOoe U
ne4eOHOoe JEHCTBUE adPO30JIeH.
[IpaBuna npuema, NoKa3zaHus U
IIPOTUBOIOKAa3aHUs POBEACHUS
AJEKTPOHHBIX U MAPOBBIX WHTAJIALIUMI.
YcTpoicTBO U IpUHLIKI PAaOOTHI
napoBoro uHrauastopa. Cxema
MIOJTyYEHHUs a3P030JIs C TOMOIIbIO
yibTpa3Byka. biok-cxema THUIIOBOrO
yJIBTPa3BYKOBOT'O MHTAJISITOPA.

pabora,
TEXHUYECKHUIN OTUYET
10 1abopaTopHbIM
pabotam

13

Annapatypa ais
MTOAICPKKH
KpOBOOOpaIeHusI.
Hapko3Ho-apixarenbHas
anmnaparypa.

Anmapatypa aJist TOAIEPKKA
KkpoBooOpamienus. HapkosHo-
IpIXaTenbHas anmaparypa. [IpuHIuns!
paboThl U OJI0K—CcXeMa anrnapaTa JUis
MOAICPKKHA KPOBOOOpAIIICHUSI.
MexaHU3MBI YIIPaBICHHS KOJTHYECTBOM
rasa IocTaBJsIeMOTO B JITKHE BO BPEMsI
Broxa. ONUIIUTE KIACCHYECKUH PEKUM
BEHTWISILIUM C KOHTPOJIEM 10 00bEMY.
Jaiite onpeneneHue: AbIXaTelIbHbII
00bEeM, HHCITUPATOPHBIH ITOTOK,
MTUKOBBIN MTOTOK, JITUTEILHOCTH BJIOXA,
WHCTIMPATOpPHAs 1ay3a, MHKOBOE
WHCIIMPATOPHOE JaBIICHUE, JaBIICHHUE
TUIaTO, IPEUMYIIECTBA M HEAOCTATKH
BEHTWISILIUM C KOHTPOJIEM 10 00bEMY.
OnummTre pe)KuM BEHTHIISALIUH C
OTpaHUYCHUEM JaBJICHUS Ha BIOXE.
[IpuBenuTe 6JI0K-cXeMy UMIIEAAHCHOTO
mHeBMorpada v OTUIIATE TPUHITHIIE]
ero paboTbl. MUKpOKOMITbIOTEPHBIE
CHCTEMBI JJIs TIOAaYd HapKOo3a, CUcTeMa
nojaun anecreTuka. [IpuBenure 6110K-
CXEMy amnrmapaTHbBIX CPEACTB CUCTEMBI
HaOMrI0AeHUS 32 (PU3NOTOTHICCKUMU
MoKa3aTesiMu OOJBHOTO BO BpEeMs
OTepaIum.

KoHntpoibHas
pabora,
TEXHUYECKUM OTUET
10 1abOpaTopHBIM
pabotam

14

TexHuueckue cpecTna
JUISL XUPYPTUH U
MHUKPOXUPYPIHH.

TexHuueckue cpencTsa s XUpypruu
U MUKPOXUpPYpruu. MHCTpyMEHTHI 1St
pa3beInHEeHUs TKaHel. THCTpyMeHTHI
JUIS1 OCTAaHOBKHM KPOBOTEUYECHUS.
Pacmmpsrommecs: 1 OTTECHSIONINE
UHCTpYMEHTBI. IHCTpyMeHTHI 17151
COCTUHEHNS TKaHEH.
BcnomorarenbHble HHCTPYMEHTHI.
Krnaccudukanus moBHoro matepuania.
[ToaroroBka HHCTPYMEHTAIBHBIX
cT0JI0B.YTO Takoe

KoHntpoibHas
pabora,
TEXHUYECKUM OTUET
10 1abOpaTopHbIM
pabotam




MUKpOXHpYprudeckas onepanus’? Uto
co0o0if rpecTaBiIseT ONepaluoOHHbIN
MUKpOCKOI?

15 | Texauueckue cpencrtBa | TexHudeckue cpencTa ucnoib3dyemsle | KonTtponbHas
UCIIOJIb3YEMBIE IS U1 peaOuINTaluy U BOCCTAaHOBJIEHUs | paborta,
peadbunuTanuu u yTpadeHHble QYHKIUI TEXHUYECKUH OTUET
BOCCTAHOBJICHUS (MCKYCCTBEHHBIE OpraHbl, 10 1abOpaToOpHBIM
yTpayeHHble QYHKIUI UMIUTAHTUPYEMbIE OMOCTUMYJISITOPBI, paboram
(MCKyCCTBEHHBIE OuoynpaBisieMble TPOTE3bI
OpTaHbl, KOHEUYHOCTeH). TexHuyeckue cpecTra
UMIUTaHTUPYEMBbIE U1 (PU3KYJIBTYPHO-03/I0POBUTEIBHBIX
OMOCTUMYJISITOPHI, KoMIUIEKCOB. JlaiiTe onpenenenue
OunoyrmpaBisieMbie MOHATHIO peabmnuTanus. Pacckaxure o
MPOTE3bl KOHEUHOCTEHN). | memsix peadunuranuu. Kakue
TEXHUYECKUE CPEJICTBA | CYIIECTBYIOT HalpaBiICHUS
1 (QU3KYJIBTYpPHO- peabunutanuu. Kakue ocCHOBHbBIE 3TaIbl
03/10POBUTEIBHBIX B pa3BUTUU 00JIE3HU BbI OBl BBIIEIHIIN.

KOMILIEKCOB. B geMm cocTouT CMBICT OHSTHIA:
OrpaHUYEHUE KU3HEEATEIbHOCTH,
colMajbHasi HeI0OCTaTOYHOCTh. Kakue
METOJIbl U IPUEMBI BKIIIOYAET B ce0s
IIporpaMmMa MeJUINHCKON
peabunutanuu namueHTa. [Ipuseaure
IUTaH aHaJIM3a BO3MOKHBIX IIpobieM
MAIMEHTAa B CBSI3U C IPUMEHEHHEM
nedyebHoro (axrtopa. Onummure
aKTUBHBIE cpecTBa (pU3MUEecKOn
peadmIHUTaINK, TACCUBHBIC U
MICUXOPETYJIUPYIOLIHE.

16 | Opranuzanus Opranu3zanus nabopaTopHoii ciayx0bl, | Kontponphas
71a00paTOpHOM CITy>KOBbI, | MPUHIMIIBI TEXHUYECKOTO OCHAIlleHus1 | paboTa,
MIPUHLIMIIBI CpEICTBaMU JIaDOPATOPHOTO aHAIM3a U | TEXHUUECKUI OTUET
TEXHUYECKOT O TEXHOJIOTUYECKHX CXEM 10 1abOpaTopHbIM

OCHAIIIEHUS CPEJICTBAMH
1a00paTOPHOTO aHAN3a
Y TEXHOJIOTHYECKIX
CXEM 3KCIIEPHMEHTOB.
[TpuHuMnIB paboThHI
puOOpoB 1
KOMILJICKCOB
WCTIONB3YEMBIX TSI
71a00paTOPHOTO
aHaJn3a.

SKCHepUMEHTOB. [IpHHINTIBI PabOTHI
pruOOPOB U KOMILJIEKCOB
MCTIOJIB3YEMBIX JUTS 1a00paTOPHOTO
aHaynnza. Onuimure 3aJa4uu
KJIMHUYEcKas JlabopaTopui,
XHUMHYECKOTO OT/ACICHUS
MUKPOOHOIOTHIECKOTO OTACITICHHUS.
Onumure pu3NYeCKue TPUHLUIIBI
paboThl crieKTpodhOTOMETPA,
MOHOXPOMATOPa, BOITHOBOTO
cenekropa, iaroopomerpa. [IpuBenute
OJIOK CXeMY 3JIEKTPOHHBIX y3JI0B
cnekrpodoTomerpa. [IpuBeaure cxemy
MOSICHSIIONIYIO HalpaBJIeHUE
ONTHYECKUX JIy4eH B
cnekrpodoTomerpe. Onummmre
BO3MOYKHOCTH LIEHTPU(YKHOTO
aHaIM3aTOpa U MPUBEANUTE €T0 OJIOK
cxemy. OnUIMTE BO3MOKHOCTH
HEeHTPUYKHOTO aHAIM3ATOpA U

pabotam




IIPUBEINUTE €0 OJIOK CXEMY.

17 | CywecTByromue B Cy1iecTByIolI1e B HACTOSIIEE BPEMsI KonrtponpHas
HaCTOSIIEEe BpeMs aHAIM3aTOPhl OMOMPOO: PUZUKO- pabora,
aHaJIM3aTopbl OMONPOO: | MEXaHWYECKUE, PU3UKO-XUMUYECKHE U | TEXHUYECKHUH OTUET
($u3UKO-MEXaHUYECKUe, | aTOMHO-(pU3nUecKue. AnnapaTHbie 10 1abOpaToOpHBIM
(U3NKO-XMMHYECKHE U | METOJIBI UMMYHOJIOTHUECKUX pabotam
aTOMHO-(hU3UYECKue. uccienopanui. biok-cxema
AnmapaTHBIE METOJTBI aBTOAHAJIN3aTOPa U ONUIINUTE
UMMYHOJIOTHYECKUX MPUHLIMIIBI €r0 padboThl. BozMoxkHOCTH
UCCIIETOBaHUM. LHEHTpU(]ykKHOro aHaIM3aTOpa U

IIPUBEANUTE €0 OJIOK CXEMY.
Bo3moxxHOCTH Ta30BO#
xpomartorpaduu. IIpuHnunel padboTsl
ra3zoBoro xpomarorpada. biok-cxema
ra30XUJIKOCTHOTO XpomaTorpada.

18 | AHanuTnyeckas AHanuTnyeckas anmnaparypa KoHntpoibHas
ammaparypa HCIIONIb3yeMas B TaOOpaTOpUsIX pabora,
UCIIOJIb3yeMasi B CaHUTAPHO-3IUIEMUOJIOTMUECKUX TEXHUYECKHIA OTYET
naboparopusx cTaHuMi. Bo3MokHOCTH 10 1abopaTopHbIM
CaHUTApPHO- aBTOMAaTHU3alMU JaOOPATOPHBIX pabotam
ATMHIEMHOIOTHYECKIX MEUIMHCKUX UCCIIEIOBaHUM.
cTaHuMi. Bo3aMoKHOCTH | AmIapaTypa HCIOiIb3yeMas B
aBTOMAaTHU3AlNH 1abopaTopusix CaHUTapHO-
71a00paTOPHBIX ATMHIEMHOIOTHYECKIX CTAHITHH.

MEIUITTHCKIX [TpuHUMIIBI pabOTHI ABTOAHAIU3ATOPOB.
HCCIICIOBAHUM. biok-cxema aproananuzaropa.
LenTpudyxusie ananuzatopsl. biok-
cxema HeHTpU(dyKHOro aHAIU3aTopa.
I'emaTonornueckue
10JIyaBTOMAaTUYECKUE aHAJTU3aTOPBI.
2.3.2 3aHATHA CEMHUHAPCKOI0 THIA
No HaumenoBanue Coneprkanue pasjaena dopma
n/n pasznena TEKYIIETro
KOHTPOJISI

1 Beenenue. Mcnonbp3oBanue | Kpyr paccmarpuBaeMbIX 3a1ad. [IpoBepka
TEXHUYECKHUX CPEJICTB B JIOMaIITHEro
YCIIOBUSIX MEJIUKO- 3aJlaHus,
OMOJIOrMYECKHUX TEXHUYECKUN
opranuzanuii. Texaudyeckoe OTYET 110
obecrieueHue ae4eOHO- 1a00paTOPHBIM
JMAarHOCTUYECKOTO pabotam
mporecca.

2 Knaccudukanus Pa3bopka anmapata, uzyuyenue pabouux | [IpoBepounas
MEIUITTHCKIX MEXaHU3MOB W  TNpPHUHOMINA  pabOTHI | KOHTPOJIbHAS
AJIEKTPOHHBIX IPUOOPOB, anmnapara pabora,
anmnapaToB, U CUCTEM. IIpOBEpKa

JIOMaIITHEro
3a/1aHus,
TEXHUYECKHUI
OTYET 1O




71a00paTOPHBIM

pabotam
Opranu3zanus N3yyenue npuHuMnoB padoTsl anmnapata | [IpoBepounas
JUarHOCTUYECKUX KOHTPOJIbHAS
UCCIIEI0OBaHU, U3yUeHHE pabora,
MIPUHIIUIIOB IOCTPOEHUS IIpOBEpKa
JIUarHOCTHUYECKUX JIOMaIITHETo
pruOOPOB U CUCTEM. 3aJlaHus,
[Tpubops! u cucTemsl i TEXHUYECKHUU
perucTpalyy U aHajiuza OTYET 1O
MEINKO-0MOJIOTHYECKUX 71a00paTOPHBIM
MoKa3aTesel u pabotam
(hM3HOTIOTHYECKIX
MIPOLIECCOB C ITOMOIIBIO
AJIEKTPUYECKOTO TOJIS.
[Tpubops! u cucTemsl Jis N3yyenue npuHuMnoB padoTsl annapata | [IpoBepounas
perucTpalyy U aHajiuza KOHTPOJIbHAS
MEINKO-OMOJIOTHUECKIX pabora,
roKazareyieu u MpoBEpKa
(bU3HOIOrHYECKUX JIOMaIITHEro
MIPOLIECCOB C ITOMOIIBIO 3aJlaHus,
MarHMTHBIX, TEIJIOBBIX, TEXHUYECKUH
aKyCTHUYECKHUX MOJIeH U OTYET 1O
MEXaHUYECKUX KOJICOaHUH. 71a00paTOPHBIM
pabotam
[Tpubops! u cucTemsl 1is N3yuenne IIPUHLIUIIOB pabotsl | [IpoBepounas
OLIEHKH (PU3UYECKUX U anmnaparoB KOHTPOJIbHAS
(U3UKO-XUMHYECKUX pabora,
CBOMCTB OMOJIOTHYECKUX IIpOBEpKa
00BEKTOB. JIOMaIITHETo
Jnaraoctuueckue 3aJIaHus,
KOMIUIEKCHI U CUCTEMBI. TEXHUYECKHUU
[Tpubops! Ouonoruueckoin OTUET 110
MHTPOCKOIIHH. 71a00paTOpPHBIM
KomnbrorepHbix pabotam
TomMorpadsl U
aHruorpagpuieckue
CUCTEMBI.
Cucremsr 11t 3HAKOMCTBO U U3YUYCHUE [IpoBepounas
NCUX0(U3UUECKUX U TEXHOJIOTUYECKOro MpoLecca KOHTPOJIbHAS
MCUXO(U3HOTOTUUECKHUX M3TOTOBJICHUS 3yOHBIX TIPOTE30B pabora,
uccienoBanuil. Cucrembl IIpOBEpKa
JUIS TICUXOJIOTMYECKHUX JIOMaIITHEro
HCCIICIOBAHMIA. 3aJIaHus,
TEXHUYECKHI
OTYET 110
71a00pPaTOPHBIM
paboTam
Knaccudukanus MeTo10B 1 | 3HAKOMCTBO U U3y4€HUE [IpoBepounas
CPEICTB JJIsl TepaIuy. TEXHOJIOTMYECKOI0 MpoLecca JICYSHUSI KOHTPOJIbHAS
JleueGHOE BO3AEIICTBIE OHKOJIOTHYECKUX OOJILHBIX C IIOMOIIILIO pabora,
(bu3NYeCKUX MOJIEH. BpAIAIOIIErocss MarHUTHOTO MOJIS IIpOBEpKa
Anmnapatbl 1 METOJIUKH JIOMalTHEro




BO3JICHICTBHUH ITOCTOSTHHBIM 3a7aHus,
JIEKTPUYECKUM TOKOM. TEXHUYECKHUH
Amnmapatbl ¥ CUCTEMBI JUIsI OTUET 110
BO3JCHCTBUI 71a00paTOPHBIM
ANEKTPUYECKUM TOKOM pabotam
pPa3IM4YHON YaCTOTBHI.

buoctumynsaTops! u

anmnapatsl JUIst

OBo3neicTBUS HA

601o0sI0ruYeCcKy aKTUBHBIE

TOYKH.

8 Anmapatsl v cuctemsl uid | M3ydyenue npuHuunoB padoTsl anmnapata | [IpoBepounas
pozaeiicteui BU, YBY n KOHTPOJbHAS
CBY-u3iny4yeHuem. pabora,
Amnmapatbl ¥ CUCTEMBI JUISI IIPOBEPKA
BO3JICUCTBUHI JIOMAIITHET O
PEHTT€HOBCKUM U 3a/1aHus,
PaoON30TONHBIM TEXHUYECKUH
U3ITyYEHUSIMU. OTYET 1O

71a00pPaTOPHBIM
pabotam

9 Y apTpa3ByKOBbIE N3yyenue npuHuMnoB padoTsl anmnapata | [IpoBepounas
TEepaneBTUYECKUE KOHTPOJIbHAS
anmnaparsl. pabora,

IIPOBEPKA
JIOMAIIHETO
3a/1aHus,
TEXHUYECKHUU
OTYET 110
71a00paTOPHBIM
paboTam

10 | CpeactBa na3zepHoit N3yyenne npuHUMIOB paboThl anmnapara, | [IpoBepounas
TepaIu. METOJI0B MOBEPKHU, COOPKH U T.1. KOHTPOJIbHAS

pabora,
IIPOBEPKA
JIOMAIIHETO
3a/1aHus,
TEXHUYECKUU
OTYET 110
71a00pPaTOPHBIM
paboTam

11 | Bo3moxHoctu npumeHenus | M3yyeHne OCHOBHBIX 4YacTed ammaparta, | [I[poBepounas
(bu3nYecKuX Moyieu s MIPUHLINIIA PabOThl, METOJIOB €0 MOBEPKU | KOHTPOJIbHAS
pa3pylIeHus Y TIOATOTOBKHU K pabote pabora,
OMOJIOrMYECKHUX TKaHEH. IIPOBEPKA
JlazepHbIe, 37IEKTPOHHBIE U JIOMAIIHETO
YJIBTPa3BYKOBBIE 3a/1aHus,
"ckanpnenu". TEXHUYECKUH

OTYET 110
71a00pPaTOPHBIM
pabotam

12 | DnexTpOoHHBIE U TApOBbIE N3yueHne OCHOBHBIX 4acTeW amrmaparta, | [IpoBepounas
UHTAJISITOPBI. IPUHLIMIIA PabOThl, METOJIOB €r0 MOBEPKU | KOHTPOJIbHASI




U TIOJrOTOBKH K paboTe pabora,
IIpOBEpKa
JIOMaIITHEro
3aJlaHus,
TEXHUYECKHUU
OTYET 110
71a00paTOPHBIM
pabotam

13 | Annaparypa mis N3ydenue npuHIUIIOB pabOThI [IpoBepounas
MOJIEPIKKH PEHTIEHOBCKOI0 000pYy/J0BaHUS KOHTPOJIbHAS
KpOBOOOpAIICHHUS. pabora,
Hapxo3Ho-abixaTenbHas IIpOBEpKa
anmnaparypa. JIOMaIITHEro

3aJlaHus,
TEXHUYECKHUU
OTYET 110
71a00paTOPHBIM
paboTam

14 | Texunueckue cpencrtsa st | M3yuenne IIPUHLIUIIOB pabotsl | [IpoBepounas
XUPYpPruu U KOMILIEKCa KOHTPOJIbHAS
MUKPOXUPYPIUH. pabora,

IIpOBEpKa
JIOMaIITHEro
3aJ1aHus,
TEXHUYECKUU
OTYET 110
71a00paTOPHBIM
paboTam

15 | Texunueckue cpencraa N3yuenne IIPUHLIUIIOB pabotsl | [IpoBepounas
UCIOJIb3YEMBIE JIs KOMILIEKCa KOHTPOJIbHAS
peadunuTay 1 pabora,
BOCCTAHOBJICHUS IIpOBEpKa
yTpayeHHble QYHKIUI JIOMaIITHETro
(MCKyCCTBEHHBIE OpraHbl, 3aJlaHus,
UMIUTaHTUPYEMBbIE TEXHUYECKUH
OMOCTUMYJISITOPBIL, OTYET 1O
OuoynpaBisieMble IPOTE3bI 71a00pPaTOPHBIM
KOHEYHOCTEH). paboram
TEXHUUYECKUE CPEJICTBA JJIs
(bU3KYIBTYpPHO-
03/10POBUTEIBHBIX
KOMILIEKCOB.

16 | Opranuzauus N3yuenne IIPUHIUIIOB pabotsl | [IpoBepounas
71a00paTOPHOU CITYKOBI, anmnapaToB KOHTPOJIbHAS
MPUHIIMIIBI TEXHUYECKOTO pabora,
OCHALIEHUsI CPEACTBAMHU IIpOBEpKa
71a00paTOPHOTO aHAIN3A U JIOMAIITHETO
TEXHOJIOTUYECKHX CXEM 3aJlaHus,
AKCIIEPUMEHTOB. TEXHUYECKUH
[TpuHuMnIB paboThI OTYET 1O
pruOOPOB U KOMILJIEKCOB 71a00paTOPHBIM
HCIOJIb3YEMBIX JJIs pabotam

71a00paTOPHOTO aHAJN3A.




17 | CymectBytomue B N3yyenne nmpuHuunoB pabotsl neHtpa c¢ | [IpoBepounas
HACTOSIIEE BpEMS PaIMOHYKIIHIOM TEXHEIUH-99 KOHTPOJIbHAS
aHaJIM3aTopbl OMONPOO: pabora,
(u3UKO-MEXaHUYECKUE, IIPOBEPKA
(bU3UKO-XUMHYECKUE U JIOMaIITHEro
aTOMHO-()HU3UYECKUE. 3a/1aHusl,
AnmnapaTHbIE METObI TEXHUIECKUU
MMMYHOJIOTHYECKHX OTYET 1O
UCCIIEIOBaHUM. 71a00paTOPHBIM

paboTam

18 | AnasiutHueckas N3yyenue npuHIUIIOB pabOThI [IpoBepounas
anmnapaTtypa UCHojb3yemas | PeHTT€HOBCKHUX MyIIEK U FaMMa-IylIeK C | KOHTPOJIbHAs
B J1abopaTtopusx K00asbTOM-60 pabora,
CaHUTApPHO- IIpOBEpKa
AIUIEMUOJIOTMYECKUX JIOMaIITHEro
crannuid. Bo3amoxxHOCTH 3aJaHus,
aBTOMAaTHU3AlNH TEXHUYECKHUH
71a00paTOPHBIX OTUET 10
MEJINLIUHCKUX 71a00paTOPHBIM
UCCIIEIOBaHUM. pabotam

2.4 CamocTosiTEe/IbHOE H3YUYCHUE PA3AEJIOB AMCUHUILIMHBI

Pexomennyercs cnenyromuii rpaduk M KajleHJIApHBIA IJIaH CaMOCTOSITEIbHON
paboTHI CTYJIEHTOB 110 y4eOHBIM HenelnsaM (16 Heaens):

N Tembl yaeOHOM TUCITUTIIIUHEI,
Tembl yueOHON AUCHUIUINHBI,
Ne yu. PEKOMEHTyeMbIE
pPEKOMEH/1yeMbIe
Heaenu JUISL CAMOCTOSITEIbHOTO
JUIs 00S13aTEIIBHOTO U3yUEHUs
U3Yy4EHUS
Hcnonb30BaHus TEXHUYECKUX CPEACTB B
YCIOBHSX MEIUKO-OMOJIOTHIECKUX Texaudeckoe obecreyeHne
1 OpraHu3aLNM. ne4e0HO-TMarHOCTUYECKOT O
Krnaccudukanys MeUIIMHCKUX JIEKTPOHHBIX | Mpoliecca.
puOOpPOB, anmapaToB, U CUCTEM.
) W3y4eHue npuUHLIMIIOB TOCTPOEHUS Opranu3zanusi AMarHOCTUYECKUX
JMarHOCTHYECKUX MPUOOPOB U CUCTEM. HCCIIEA0BAHUI
[Tpubops! u cucTemsl 1is
[IpuOops! 1 cucTeMBI Uil PETUCTPALIUU U
perucTpalnyy U aHajiu3a MeJIuKo-
aHaJii3a MEJINKO-OMOIOrMICCKIX N
. OMOJIOrMYECKUX ToKa3aTesel u
3 MoKazaTesie u (PU3nOoITOTHIECKUX
(U3HOIOrMYECKUX MPOLIECCOB C
IIPOLIECCOB C MOMOIIBI0 MArHUTHBIX U
. MTOMOUIBI0 MEXAaHUYECKUX
aKyCTHUYECKUX MOJEH. .
Kosie0aHui.
[Ipubops! 1 cucTeMBI 151 OUEHKU
4 ¢buznyeckux 1 GU3NKO-XUMUUECKUX CBOMCTB | /lnarHocTuueckrue KOMIUIEKCHI U
ouonoruueckux o0bexToB. [Iprudopsl CUCTEMBI.
OMOJIOrMYeCKON UHTPOCKOIHH.
5 Cucremsl 1yt ICUXOQU3UIECKUX U Cuctemsl U ICUXOJIOTHYECKUX
NCUX0(U3HOIOTMUECKUX UCCIIEOBAHUMI. HCCIIE0BaHUMN.




Arnrmapatsl 111 BO3JICHCTBHS HA

6 buoctTumynsTOpHI.

OMOJIOrMYeCKH aKTUBHbBIE TOUKHU.

7 AnmnapaTsl 1 CUCTEMBI JU1s1 Bo3aeicTBUil BY,

YBU-u3nyuennem, CBU-uznyuenuem.
. . Amnmapatbl ¥ CUCTEMBI JUIsI
Amnmapatbl U CUCTEMBI I BO3EHCTBUI - .

8 BO3JCHCTBUI paliON30TOIHBIM
PEHTT€HOBCKUM U3ITyUYEHUSIMHU.

U3ITyYEHUSIMU.

9 [TapoBbIe MHTATATOPBL. Arnmapatypa Ui TOIIEPKKU
Hapxo3Ho-apixaTenpHas anmnaparypa. KpOBOOOpAIICHHUS.
TexHuyeckue cpescTBa UCIOIb3yEeMbIE JIJIS
peadbuIuTali U BOCCTAHOBJICHMUS

TpaueHHble PyHKIUNA (MCKYCCTBEHHBIE
yip Py (cky buoynpasnsiembie mpoTe3bl
10 OpraHbl, UMIUIAHTUPYEMBIC N

KOHEYHOCTEH.

OMOCTUMYJISITOPBI).

TexHuuyeckue cpeacTna s GU3KyIbTYPHO-

03/10POBUTEIBHBIX KOMILJIEKCOB.

Opranu3zanus 1a00paTOpHO CITyKOBbI,

MIPUHIIMIIBI TEXHUYECKOI'O OCHAILECHUS
TexHomornuecKkue cxemsl

11 cpencTBamu JJabOpaTOPHOTO aHAIH3a.

SKCIIEPUMEHTOB.
[TpuHuMnb paboThl NPUOOPOB U KOMILIEKCOB
HCIOJIb3YEMBIX JJIs JTaOOpaTOPHOTO aHAIH3a.
Cy1iecTByIolI1e B HACTOSIIEE BPEMsI
aHAIM3aTOPBI OMOMPOO: PUHUKO-XUMHUUIECKUE
U aTOMHO-(u3udeckue. Anmnaparabie MeToabl | Ousnko-MexaHnueckue
MMMYHOJIOTHYECKUX MCCIICIOBAHUM. aHAIM3aTOPhl OMOMPOO.

12 AHanuTryeckas anmnaparypa ucroiabs3yeMas B | ['emMaronorudeckue
1abopaTopusix CaHUTapHO- [10JIyaBTOMAaTUYECKUE aHATTU3aTOPHI.
SIUAEMUOJIOTMYECKUX CTAHLUH.

Bo3moxHOCTH aBTOMAaTH3AIINHT

71a00PATOPHBIX MEIUIIMHCKUX UCCIIEIOBAHUI.

Hcnonb30BaHus TEXHUYECKUX CPEACTB B

YCIOBHSX MEIUKO-ONOJIOTHIECKUX Texauueckoe obecreyeHue

13 OpraHu3aluil. J1e4eOHO-TUATHOCTUYECKOTO
Krnaccudukanus MeIUIIMHCKUX JIEKTPOHHBIX | Mpoliecca.
puOOpPOB, anmapaToB, U CUCTEM.

14 W3y4eHne npuUHLIMIIOB TOCTPOEHUS Opranu3zanusi AMarHOCTUYECKUX
JTUArHOCTUYECKHUX MPUOOPOB U CUCTEM. HCCIIEIOBAHU I

[Tpubops! u cucTemsl 1is
[IpuOops! 1 cucTeMBI Uil PETUCTPALIUU U
perucTpalnyy U aHajiu3a MeIuKo-
aHaJii3a MEJINKO-OMOIOrMICCKIX N
. OMOJIOrMYeCKUX MoKa3aTesel u
15 nokasaresnei u (U3HOoIOrHYeCKUX MPOIIECCOB
(U3HOIOrMYECKUX MPOLIECCOB C
C MIOMOILIbIO MATHUTHBIX U aKyCTHUYECKHUX
. MTOMOUIBI0 MEXAHUYECKUX
oJIeH. .
Kosie0aHui.
[Ipubops! 1 cucTeMBI 151 OUEHKU
. JlnarnoctTuyeckrue KOMIUIEKCHI U
16 ¢buznyeckux 1 GU3NKO-XUMHUYECKUX CBOICTB

ouonoruueckux o0bexToB. [Iprndopsl

CHUCTCMBI.




‘ OMOJIOrMYeCKON UHTPOCKOIHH. ‘

2.5 IlepedyeHb Y4eOHO-METOAMYECKOr0 o0OecmedyeHUsl JIA CAMOCTOATEIbLHOM

padoThI 00Yy4AKIIMXCS MO JUCHUILITIMHE (MOYJII0)

No HaunmenoBanune |Ilepeuenr  yueOHO-METOIMYECKOTO  OOECTEUECHHS]  UCHUIUIMHBI 110
~ |pa3mena BBITMIOJTHEHUIO CAMOCTOSATEIbHONU padOThI
1 2 3
1. |BBenecnue. 1. Kopenesckuii, Hukomait AunekceeBuy, IloneunteneB, EBrenuii
Hcnonb3oBanue [TapdupoBuy Y316l U 37€MEHTHl OMOTEXHMUYECKUX CHUCTEM: YUYCOHHWK st
TEXHUYECKUX ctynentoB By3oB /H. A. Kopenesckuii, E. II. Iloneuntenes -Crapsiii
CPEICTB B Ockomn: THT, 2013
YCIIOBUSAX 2. Kopenesckuii, Huxomnait AnekceeBuu, Iloneuntenes, EBrenmit
MEINKO- [MappupoBuy buorexHuueckue CHUCTEMbl MEIUIUHCKOTO HAa3HAUYCHMUS:
OHMOJIOrMYECKHUX yueOHuK g ctyneHToB By30B /H. A. Kopenesckuii, E. II. [Toneuuntenes -
OpraHu3aLNM. Crapsiit Ockon: THT, 2012
TexHuueckoe 3. MWndacos, Jleonun BrnagumupoBnu broMeauuuHCKas aHaIWTHYECKas
o0ecrnieueHue TEeXHHKA: yueOHoe mocobue ans cryaeHtoB By3oB /JI. B. Wnscos -Cankt-
ne4e0Ho- [TerepOypr: Ilonurexnuka, 2012
nuarnoctuyeckor | 4. Ilomeuwntenes, Eprenuit IlapdupoBuuy CuctemMHbli aHaIU3 MEIUKO-
0 Iporecca. OMOJIOrMYECKHUX MCCIEeIOBaHMM: yueOHOoe mocobue sl CTyIeHTOB By30B /E.
I1. IToneunrenes -Crapsorit Ockon: THT, 2014
2. |Knaccudukarus 1. Kopenesckuii, Hwuxonai AnekceeBuu, Iloneunrtenes, EBrenmit
MEIUIMHCKUX [TappupoBud VY31bl U 31€MEHTbl OMOTEXHUYECKUX CHCTEM: YYEOHUK st
3JIEKTPOHHBIX crynentoB By3oB /H. A. KopeneBckuii, E. Il. Iloneuntener -Crapsiii
puoOOPOB, Ockon: THT, 2013
anmnaparoB, U 2. Kopenesckuii, Huxonait AnekceeBuu, Iloneuutenes, EBrenmit
CUCTEM. [MappupoBuy buorexHuueckue CHUCTEMbl MEIUIUHCKOTO HAa3HAUYCHMUS:
yueOHuk i ctyneHToB By30B /H. A. Kopenesckuii, E. II. [Toneuuntenes -
Crapsriit Ockon: THT, 2012
3. MWnacos, Jleonun BrnagumupoBnd broMmeauuuHCKas aHaIWTHYECKas
TeXHUKa: yueOHoe mocoome s cryaeHToB By3oB /JI. B. UnscoB -Cankt-
[TerepOypr: Ilonmurexnuka, 2012
4. Tloneuutenes, EBrenuit [lappupoBuy CucTeMHBbI aHanu3 MEIUKO-
OMOJIOrMYECKHUX MCCIEeOBaHMM: yueOHOoe mocobue sl CTy1eHTOB By30B /E.
I1. IToneunrenes -Crapsoiit Ockon: THT, 2014
3. |Opranuzanms 1. Kopenesckuii, Hwuxonai AnekceeBuu, Iloneunrtenes, EBrenmit
nuarnoctuyeckux | IlappupoBud V3ibl U 31€MEHTbl OMOTEXHUYECKUX CHCTEM: YYEOHUK IS
HCCIIeA0BaHUM, crynentoB By3oB /H. A. Kopenesckuii, E. II. IloneuureneB -Crapblit
U3y4eHUe Ocxkou: THT, 2013
MPUHIIATIOB 2. Kopenesckuii, Huxonait AnekceeBuu, Iloneuutenes, EBrenmit
MIOCTPOCHMUS [TappupoBuy buorexHuueckue CHUCTEMbl MEIUIUHCKOTO Ha3HAUYCHMUS:
JIMarHoCcTUYecKux | yueOHuk uig ctyneHToB By30B /H. A. Kopenesckuii, E. II. [loneuunTenes -
puOOpoB 1 Crapsiit Ockon: THT, 2012

cucreMm. [Tpubopst

3. MWndacos, Jleonun BrnagumupoBnd broMmeauuuHCKas aHaIWTHYECKas




U CHUCTEMBI JIJISI
peTHCTpaIvH U
aHaju3a MeJIUKo-
OMOJOTrHYSCKUX
IoKa3aTelieii u
(hU3HOTIOTHYECKHIX
MIPOIIECCOB C
ITOMOIIBIO
ANEKTPUICCKOTO
TTOJISI.

TeXHUKa: yueOHoe mocobue s cryaeHToB By3oB /JI. B. UnscoB -Cankt-
[TerepOypr: Ilonmurexnuka, 2012

4.
OMOJIOrMYECKHUX MCCIEeIOBaHMM: yueOHoe mocobue sl CTyIeHTOB By30B /E.

[Toneuntenes, Esrenuii IlapdupoBuu CucremHbI aHAIW3 MEAUKO-

I1. IToneunrenes -Crapsoiit Ockon: THT, 2014

[TpuGops! u
CHUCTEMBI JIJIs
peTHCTpaIH U
aHajau3a MeJIUKo-
OMOJOTrHYSCKUX
IoKa3aTeliei u
(hU3HOTOTHYECKHIX
MIPOIIECCOB C

1. Kopenesckuii, Hwuxonai AnekceeBuu, Iloneuurtenes, EBrenmit
[TapdupoBuy Y316l U 37€MEHTH OMOTEXHUYECKUX CHUCTEM: YUYEOHUK IS
crynentoB By3oB /H. A. KopeneBckuit, E. Il. Iloneuntener -Crapsiii
Ocxkoa: THT, 2013

2.

[TapdupoBuy broTexHUYECKHE CHCTEMBI

KopeneBckuii, Hukomaii AnekceeBuy, IloneunteneB, EBrenuii

MEJIMIMHCKOIO Ha3HAYCHMUS:
yueOHuk i ctyneHToB By30B /H. A. Kopenesckuii, E. I1. [ToneuunTenes -
Crapsriit Ockon: THT, 2012

IIOMOIIBIO 3. MWnacos, Jleonun BrnagumupoBnu broMmeauuuHCKas aHaTIWTHYECKas
MarHUTHBIX, TEeXHHKa: yueOHoe mocobue ans cryaeHtoB By3oB /JI. B. Wnscos -Cankr-
TEIUIOBBIX, [TerepOypr: Ilonurexnuka, 2012

AKyCTUYECKHX 4. Tloneuutenes, EBrenuit [lappupoBuy CucTeMHBbI aHanu3 MEIUKO-
noJyieit u OMOJIOrMYECKHUX MCCIIEeIOBaHMM: yueOHoe mocobue sl CTy1eHTOB By30B /E.
MEXaHUYECKHUX I1. IToneunrenes -Crapsoiit Ockon: THT, 2014

KoJIeOaHU.

[TpubGopsr u 1. Kopenesckuii, Huxonai AnekceeBuu, Iloneunrtenes, EBrenmit

CUCTEMBI JJIs1
OLIEHKH
(bUBUYECKUX U
¢buzuKo-
XUMUYECKUX
CBOMCTB
OHMOJIOrMYECKHUX
00BEKTOB.
Jnarnoctuueckue
KOMILIEKCHI U
CUCTEMBI.
[Tpubopst
OMOI0rn4ecKon
HUHTPOCKOIIHH.
KommnsrorepHbix
ToMorpadsl U
aHruorpauyecKku
€ CHUCTEMBI.

[TapdupoBuy Y31bl U 37€MEHTH OMOTEXHUYECKUX CHUCTEM: YUYEOHUK IS
cryneatoB By30B /H. A. Kopenesckuii, E. Il. [lomeunteneB -Crapsiii
Ocxkoi: THT, 2013

2.
[TapdupoBuy broTexHUYECKHE CHCTEMBI

Kopenesckuii, Hukomaii AunekceeBuy, IloneunteneB, EBrenuii
MEIUIMHCKOTO Ha3HAYEHUS:
yueOHuk g ctyneHToB By30B /H. A. Kopenesckuii, E. II. [ToneuunTenes -
Crapsriit Ockon: THT, 2012

3.
TeXHUKa: yueOHoe mocodue s cryaeHToB By3oB /JI. B. UnscoB -Cankr-
[TerepOypr: Ilonmurexnuka, 2012

4.
OMOJIOrMYECKHUX MCCIEeOBaHMM: yueOHoe mocobue sl CTyIeHTOB By30B /E.

I1. IToneunrenes -Crapsoiit Ockon: THT, 2014

Unsacos, Jleonnn BrnagumupoBnd broMeauuuHCKas aHaTIATHYECKas

[Toneuntenes, Esrenuii Ilapduposuu CucremHbId aHAIU3 MEAUKO-

CucreMs! 11
MICUXO(PU3UIECKIX

1.  KopeneBckuii, Hukomaii AunekceeBud, IloneunteneB, EBrenuii

[TapdupoBuy VY310bl U 3J€MEHTHl OMOTEXHUYECKUX CHUCTEM: YUYCOHHK IS




51
MCUX0(U3HOITIOTH
YECKHX
HCCIICOBAHMIA.
CucrteMsl 14
IICUXOJIOTHYECKUX
HCCIICOBAHMIA.

ctynenToB By30B /H. A. Kopenesckuii, E. I1. [Toneuntenes -Crapsiit Ockoit:
THT, 2013
2.  Kopenesckuid, [Toneuntenes, EBrenuii

Huxomait  AnekceeBud,

[MapdupoBuy buoTexHUYECKHE CHCTEMBI MEIUIIMHCKOTO Ha3HAYCHWUS:
yueOHuk g ctyneHToB By30B /H. A. Kopenesckuii, E. I1. [Toneuuntenes -
Crapsriit Ockomn: THT, 2012

3. MWnacos, Jleonun BrnagumupoBnu broMeauuuHCKas aHaIWTHYECKas
TeXHUKa: yueOHoe mocooue s cryaeHToB By3oB /JI. B. UnsicoB -Cankt-
[TerepOypr: Ilonmurexnuka, 2012

4.
OMOJIOrMYECKHUX MCCIEeIOBaHMM: yueOHoe mocobue sl CTy1eHTOB By30B /E.

I1. IToneunrenes -Crapsoiit Ockon: THT, 2014

[loneuntenes, Erenmii IlapdupoBuu CucTeMHBIM aHaNIU3 MEIUKO-

Knaccudukamms
METOJI0B U
CPEICTB AJIsi
Teparnuu.
JleueGHoe
BO3JIciiCTBUE
(bU3UIECKUX
noJyiel. Anmaparsl
1 METOJNKHU
BO3JICUCTBUHI
MTOCTOSTHHBIM
ANEKTPUYECKUM
TOKOM. ATapaTsl
Y CUCTEMBI JIJIst
BO3JICUCTBUHI
ANEKTPUYECKUM
TOKOM Pa3jIn4HOU
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YyebHO-MeTOAMUECKME ~ MaTepualibl Al CaMOCTOSITENIbHOW  paboThl
oOydJarommxcss M3 4YHClIa WHBAJIWJIOB W JIMI[ C OrPAHMYEHHBIMH BO3MOXHOCTSIMHU
3nopoBbs (OB3) npenocrapisiores B ¢popmax, aIanTUPOBAHHBIX K OTPAaHUYEHHUSIM HX
3I0pPOBbs U BOCTIPUATHSI HHPOPMALIUH:

JIist ian ¢ HapyLIEHUSIMU 3PEHUS

— B IIeYaTHOU (popMe yBeIMUEHHBIM HIPUPTOM,

— B (hopMe IIEKTPOHHOTO TIOKYMEHTA,

— B (hopme ayauodaiina,

— B eyaTHou popme Ha si3b1ke bpaiins.

JIist iin ¢ HapyLWIEHUSIMU CITyXa:

— B reuatHou popme,

— B (hopMe IEKTPOHHOTO TOKYMEHTA.

JIist iin ¢ HapyIEHUsIMUA ONIOPHO-/IBUTATENILHOTO arapara:

— B reuatHou popme,

— B (hopMe IIEKTPOHHOTO IOKYMEHTA,

— B (hopme ayauodaiina.

3. O6pa3oBareibHbIEC TEXHOJIOTHH

Bonbinas yacth JICKIIUA ¥ TPAKTUUECKUE 3aHATUSI TIPOBOJIATCS C UCIOIb30BaHUEM
JIOCKU M CIPABOYHBIX MarepuasioB. [[ns mpoBeneHUs MEHBbIIEeH 4YacTU JIEKIMOHHBIX
3aHSATUNA MCTOJB3YIOTCS MYJBTUMEIUNWHBIE CPEJCTBA BOCIHPOM3BEACHHUS AKTUBHOTO
COJIEP>KMMOT0, TMO3BOJIAIONIETO CIyHIaTeNI0 BOCHPUHUMATh OCOOCHHOCTH H3ydaeMOU
npodeccu, 3a4acTyl0 UTPAIOIIKE PEIIAIOITYI0 POJIb B TOHUMAHUU U BOCIIPUSTHH, a TaK
xe (opMUpOBaHUM NMPODHECCUOHATHHBIX KOMIETEHIIUM.



[Io u3ywyaeMol AUCUWIUIMHE CTYAEHTaM IMPEIOCTABIAECTCS BO3MOYKHOCTH OTKPBITO
MOJIb30BaThCsl (B TOM YHCIE KOMUPOBATh Ha JIMYHBIE HOCUTEIU HWHGOPMALIIH)
NOATOTOBJIEHHBIMHA BEAYyLIIMM AaHHYIO AUCUUILIMHY JIEKTOPOM MaTepuUalaMH B BHJE
AIIEKTPOHHOTO KOMILJIEKCA COMPOBOXKACHUS, BKIIOYAIOIIET0 B ce0s: 3JIEKTPOHHbBIE
KOHCIIEKTBI JIEKIIMI; AJIEKTPOHHbBIE BAPUAHTHI y4eOHO-METOJUYECKOTHX MOCOOMM aiis
BBITIOJIHEHU JTA0OPATOPHBIX 3aJaHHM; CIIMCKU KOHTPOJBHBIX BOIPOCOB K KaXKJI0H TeMe
M3y4aeMoro Kypca.

[Ipn peanuzanuu y4yeOHOW pabOThI MO OCBOEHHUIO Kypca «MeaulMHCKUE MPUOOPHI,
anmnaparbl, CUICTEMbI M1 KOMILUIEKCBD) HCIIOJB3YIOTCS COBpPeMEeHHbIe 00pa3oBaTe/bHbIe

TEXHOJOI'nm:

b I/IH(i)OpMaI_II/IOHHO-KOMMYHI/IKa]_II/IOHHBIC TCXHOJIOT'UH,
b IMPOCKTHBLIC MCTO/IbI 06y‘ICHI/I$I;

b HCCIICAOBATCIBCKUEC MCTOAbI B O6yquI/II/I;

VYcneniHoe ocBoeHHME Marepuaia Kypca MNpeanosiaraeT OOJbUIYI0 CaMOCTOSTENbHYIO
paboTty O6akanaBpoOB U PyKOBOJACTBO 3TOM pabOTON CO CTOPOHBI IIPEnojaBaTese.
CamocrosiTenbHass paboTa CTYJIEHTOB SBISETCS HEOTHEMJIEMOM YacThbio Ipolecca
noarotoBku. Ilox camocTosiTennbHOM  pabOTOM  MOHMMAETCS YacTh  y4eOHOM
IJIaHUPYyeMOM pabOThI, KOTOpas BBIMOJHAETCA IO 3aJaHUI0 U TMPU METOJIUYECKOM
PYKOBOJICTBE MperoaaBaTeisi, HO 6€3 ero HemoCpeICTBEHHOI'O YYaCTHs.
CamocrtosTenbHass paboTa HampaBlieHa Ha YCBOCHHE CHUCTEMbl HAyYHBIX W
npodeCCUOHANIbHBIX 3HaHUM, (OPMUPOBAHHMS yMEHUM UM HABBIKOB, IPUOOpPETECHHE
OTBbITA CaMOCTOSITENILHOU TBOpUeckol nestenpbHocTH. CPC momoraer (GopMupoBarth
KYJIbTYPY MBILUICHUS CTYJIEHTOB, pACIIUPATh IO3HABATEIIbHYIO AEATEIbHOCTb.

Buasr camocTosiTenbHO#M paboThI IO KYyPCY:

@) no yenam: MOArOTOBKA K JIEKLIUAM, K UTOTOBOMY KOHTPOJIIO.

0) no xapaxmepy padomel: W3YyUYCHHE JUTEPATYpbl, KOHCIEKTA JIEKLHM; IOUCK

JINTCPATYPbI B 6I/I6J'II/IOTCKC; KOHCIICKTUPOBAHHC peKOMeHI[yCMOfI JIIsL
CaAMOCTOATCIIBHOTO NU3YUYCHHA HaquOﬁ JINTCPATYPLI; pCUHICHUC 3ad4, TCCTOB.

b B TCUCHUC CCMCCTpa CTYACHTBI BBITIOJIHATOT 3alaHus, YKa3aHHbIC
MMpCIoJaBaTCICM.

B xo0/1e nekMoHHbBIX U Ja00PaTOPHBIX 3aHATHI MPEIOIaraeTcs UCIOIb30BAHUE
KOMITBIOTEPHBIX TEXHOJIOTHH (MPE3eHTALMH 110 HEKOTOPHIM TEMaM Kypca).
B ydeGHOM mpoliecce UCIoIb3yIOTCSl AKTUBHBIE U UHTEPAKTUBHBIE (DOPMBI POBEICHUS
3aHSATHI: METOJ MPOEKTOB, METOJ IMOUCKAa OBICTPHIX pPEIICHUI B TpyIIe, MO3TOBOU
HITYPM.

Jns 5un ¢ OrpaHWYEHHBIMH  BO3MOXKHOCTSIMH  3JI0POBBSI  IIPEAYCMOTpPEHA
OpraHu3alys KOHCYJIbTallMi C UCIIOJIb30BAaHUEM DJIEKTPOHHOMW MOYTHI.



4. OueHo4HbIe CpeACTBA ISl TEKYWIEro KOHTPOJSI YCHEBAEMOCTH M
NMPOMEKYTOYHOM ATTECTAUU

4.1 @oHJ OLEHOYHBIX CPEACTB JJIS MPOBEACHUS TEKYIEero KOHTPOJIA.

O0s13aTenbHBIMU TIPU U3YUEHUU JTUCHUIUIMHBL SIBJISIOTCS CJIEIYIOLINE BUIbI
CaMOCTOATENbHON pabOThI:

- pa30op TeOpeTHUECKOro MaTepuasa o mocoOusM U KOHCIIEKTaM JIEKIUK;

- CAMOCTOSITEILHOE U3YUEHUE YKA3aHHBIX TEOPETUUECKUX BOMPOCOB;

- peuieHue 3a1a4 1o TeMaM.

3ananue QI CAaMOCTOATENbHON PA0OThHI

1.Ycunurensb Ha MOJIEBBIX TPAH3UCTOPAX MUMEET BXOJHOE COMPOTHUBIEHHUE Oojee
100 MOM. [Ins ymeHbIIEHUS! paAMOYyaCTOTHOW HABOJKH HEOOXOAMMO 3allyHTUPOBATh
BXOJIbl KOHJIeHcaTopamu. KakaMu NOJKHBI ObITh MaKCUMaJlbHbIE 3HAYEHUS €MKOCTH
TUX KOHIEHCATOpPOB, YTOOBI MPU CHUH(A3HOM HANPSIKEHUU CETEBOM YACTOTHI Ha
anekTponax 10 MB u nipu conportusnenun 35ektpogoB Z1 = 100 kOm u Z2 = 80 xOm
muddepeHnranbHOe HANPSHKEHUE Ha BXOJe yCUIuTes He npesbimano 10 mxB?

2. IIpoBosioka M3 LMHKAa M IPOBOJIOKA U3 AJIOMHUHUA CIy4allHO OKa3aJNCh B
KOHTaKTe€ C 4YacThlO0 Teja, KOTopas OblLla HachllleHa (U3UOJIOTMUECKHUM PacTBOPOM
coJyieii. BO3HUKHET M pa3HOCTh MOTEHIIMATIOB MEXAY 3THMH JIByMs MpoBojokamu? B
ClIy4ae MoJO0KHUTENbHOT0 0TBeTa, onpeaenute J/C.

3. DIIeKTpOoBl PACIOJIOKEHBI Ha Telie Tak, yTo nomumo OKI' peructpupyrorcs
MUTpaMma TpyJIHbIX MbIl. Pa3pabGotaiite cxemy, KOTOpasi, HACKOJBKO BO3MOXKHO
paszenuT 3Ty ABa curHana. O0cynure orpaHuYeHUs!.

4.2 ®OoHJ OLIEHOYHBIX CPEACTB JJIA NPOBEACHUS MPOMEKYTOYHOM
aTTrecTaluu
BapuaHThbI TeCTOBBIX 3aJaHU I
Heobxooumblii meopemuueckuil mamepua

1.Knaccudukamus MeTUIMHCKUX JIEKTPOHHBIX MPUOOPOB, annapaToB, U CUCTEM.

2. KomnbroTepHbix TOMOrpadbl U aHTHOTpahUIECKUE CUCTEMBI.

3. JleueOHoe BO3AEHCTBHE (PUIMUECKUX TOJCH. Ammaparbl W METOJIUKHU
BO3JICUCTBUM TMOCTOSIHHBIM 3JIEKTPUYECKUM IIOJEM. ANNapaTtbl M CUCTEMBI s
BO3JEUCTBUM DJIEKTPUUECKUM TOKOM PA3JIUYHONW YaCTOTHI.

Tect No 1.

1. KHaCCI/I(bI/IKaL[I/IH AUATrHOCTHYCCKHUX BOCIIPUHUMAIOIIUX HpI/I60pOB OCHOBAaHa Ha



DHEPTUU MepPeaaBacMOM OT MaIeHTa K MPUOoPYy.
a) na;
0) HeT;
B) YTBEP)KJIEHNE HEKOPPEKTHO.

2. BosnelicTByromue amnmaparbl B 3aBUCHUMOCTH OT IICJIM  JACNATCS Ha:
TEepPaneBTUYECKUE U JUATHOCTUUICCKHUE.

a) na;

0) HeT;

B) YTBEP)KJIEHNUE HEKOPPEKTHO.

3. @Ousnueckwe (GaKTOPHl MOAPA3IACISIOT 1O BHIY DSHEPTHH M XapaKTepy
(U3UYECKOro BO3CHCTBUAI.

a) na;

0) HeT;

B) YTBEP)KJIEHNE HEKOPPEKTHO.

4. KoMmproTepHOU ToMorpadueii Ha3bIBa€TCsS METOJ PEKOHCTPYKIIMHM UCTHHHOTO
U300pKECHHUSI  pACTpPENeICHUS  IUIOTHOCTH € TOMOINBI0  ONpPEIeICHHBIX
BBIYHMCIIUTEILHBIX ONEepaIuii HaJl JaHHBIMH, TIOJYYCHHBIMU B PE3YJIBTATE MPOXOKIACHUS
BO3JICHCTBHSI Yepe3 TEIO.

a) na;

0) HeT;

B) YTBEP)KJEHNE HEKOPPEKTHO.

5. Tomorpadbl IEpBOTO MOKOJICHHS OCYIIECTBIISITM CKAaHUPOBAHUE UCCIIETYEMOTO
00BbEKTa OJUHOYHBIM  KOJUIMMHPOBAHHBIM PEHTTCHOBCKUM ITyYKOM, a H3JIy4YeHUE,
MIPOIIEIIIee Yepe3 00BEKT, PETHCTPUPOBAIIH, OJHUM JETEKTOPOM, KECTKO CBSI3aHHBIM C
U3ITyJaTesieM.

a) 1a;

0) HET;

B) YTBEP)KJIEHNUE HEKOPPEKTHO.

6. CHMHTWUIAIHOHHBIC JNEeTeKTOphl ¢ POV HCHoaB3ylTCS JIM B TOMOrpadax
TPETHETO TTOKOJICHHUS.

a) na;

0) HeT;

B) YTBEP)KJIECHNE HEKOPPEKTHO.

7. B YCTBCPTOI'O IMOKOJICHUA CKAHHPOBAHUC 00BeKTa OCYHICCTBIISICTCA BCCPHBIM



IIy4YKOM PEHTICHOBCKOTO HW3JIYUCHHS, TOJHOCTBIO MEPEKPBHIBAIONIUM HCCICAYCMBIH
OOBEKT.

a) na;

0) HeT;

B) YTBEP)KJIEHNUE HEKOPPEKTHO.

8. N3o0paxeHne B PEHTTEHOBCKOM KOMMBIOTEPHON TOMOrpaguu  JHIIEHO
MEPEUYHCICHHBIX HEJOCTATKOB M300pa)K€HUs TPAJAULMOHHON JMAarHOCTHKH, a UMEHHO,
ob0naxaet nmoytu B 100 pa3 OoJbIIMM KOHTPACTHBIM pa3pelIeHUEM BO BCEM JHana3oHe
M3MEHEHUS! PEHTT€HOBCKUX IUIOTHOCTEH YeIOBEYECKOTO Tea.

a) na;

0) HeT;

B) YTBEPKJEHUE HEKOPPEKTHO.

9. B Meronme GmaroKTyopu3allud HWCIOIB3YIOTCA KOJEOaHUS ~ HANpsOKEHUs ¢
IITYMOBBIM CIIEKTPOM.

a) na;

0) HeT;

B) YTBEPXKJIECHNUE HEKOPPEKTHO.

10. B Metone ¢IroKTyopH3alliyd UCIIOIh30BaHUE MTEPEMEHHOTO aCUMMETPUIHBIN
TOK MPEAMOYTUTEIIBHEH, YeM ITEPEMEHHOTO CUMMETPUYHOTO TOKA.

a) na;

0) HeT;

B) YTBEP)KJIEHNUE HEKOPPEKTHO.

11. HapymuieHue roJJOBHOTO KPOBOCHAOKEHUS HE SBIISICTCS TIPOTUBOIIOKA3aHUEM K
MIPUMEHEHUIO MPOIICAYPHI (DpaHKIMHHA3ZAIUH.

a) na;

0) HeT;

B) YTBEP)KJEHNE HEKOPPEKTHO.

12. B ¢pu3noTepanuu MOTYT UCITOJIB30BATHCS PACTBOPHI JICKAPCTBEHHBIX BEIICCTB,
MUHEpaJIbHBIC BOJBI, (DUTOIIPENapaThl, Maciia, MHOTIa TOPOITKOOOpa3HbIE JICKapCTRa.

a) na;

0) HeT;

B) YTBEP)KJIECHNE HEKOPPEKTHO.

13. Jlng npoBeaeHus: npoueaypbl ppaHKIMHU3AIUU CTYJI WU KYLIETKY CJIeayeT
COEIMHUTH C IIMHOM 3a3€MJICHHUS.



a) na;
0) HeT;
B) YTBEP)KJIEHNUE HEKOPPEKTHO.

14. TanbpBaHu3amMs 3TO NpPUMEHEHUE C JieueOHOM 1eIbl0 BO3JAEHCTBUMN
IIOCTOSIHHBIM, HE€ H3MEHSIOIIMM CBOEH BEJIWYMUHBI, JJIEKTPUYECKHMM TOKOM HHU3KOTO
Hanpspkenus (1o 80 B) npu Hebombmiol cuie Toka oT 9 10 50 MA).

a) z1a;

0) HeT;

B) YTBEPKIEHNUE HEKOPPEKTHO.

15. OCHOBHBIM KOMIIOHEHTOM JICHCTBHSI ITOCTOSIHHOTO TOKa SIBIIICTCS €ro
BJIMSIHUC HA COOTHOIICHHUE B TKAHAX Pa3IMYHBIX HOHOB, SIBIISIONICECS OJHUM M3 BaXK-
HBIX 3B€HBEB B PETYJIAIINU.

a) na;

0) HeT;

B) YTBEP)KJEHNE HEKOPPEKTHO.

16. Jlnsg BO3OYXACHHS pA3IMYHBIX TKaHEH, pelaroiiee 3HAUYCHHE HWMEET He
CTOJILKO KOHIICHTPAIMSI, CKOJIBKO KOJMYECTBEHHOE COOTHOIICHHE MEXKIY OJHO- M
JBYXBAJICHTHBIMA HOHAMH, B YaCTHOCTH MEXIY KOJUYSCTBOM MOHOB HATPHsI M KaJus, C
OJTHO¥ CTOPOHBI, U HOHOB KJIBIIMSI 1 MAarHUS — C IPYTOH.

a) na;

0) HeT;

B) YTBEP)KJIEHNUE HEKOPPEKTHO.

17. ["anpBaHM3aAS OKa3bIBaeT CTUMYJIHPYIOIIICE BIIUSTHUC Ha
TrapMOHU3HUPYIONYI0 (YHKIHIO HEPBHOW M  JHJAOKPUHHOH CHCTEM, CIIOCOOCTBYET
HOpMAaJIM3aIlMd  CEKPETOPHOH ¥ MOTOpPHOW (YHKIMH OpPraHOB IHIIEBAPCHUS,
CTUMYJIUPYET TPOPUICCKUE U IHEPTETUICCKHE TTPOIIECCH B OpTraHU3ME.

a) na;

0) HeT;

B) YTBEP)KJIECHNE HEKOPPEKTHO.

18. Jlns mpoBeaeHus rajibBaHU3AIMU TPOTUBOMOKA3AHUSIMHU SIBJISIFOTCS: OCTPBIE U
THOMHBIE BOCTIAJIMTENIBHBIEC TIPOIIECCHI, HEIOCTATOYHOCTh kKpoBooOparienus 11l craauw,
runepToHndeckass Oosne3np Il cramgum, pe3ko BBIpaKEHHBIH  aTEPOCKIEPO3,
JIMXOPAJO4YHOE COCTOSIHME, JK3€Ma, ICPMATUT, HApyLIEHHUE LEIOCTU DIIUJIEPMHUCA B
MECTAaX HAJIOXKEHHUS DJIEKTPOIOB, CKIOHHOCTh K KPOBOTEYCHHUSAM, WHIMBHUAYaJIbHAsS
HEMEePEeHOCUMOCTb TOKa, 3I0KaYECTBEHHbIE HOBOOOpa30BaHUSI.



a) na;
0) HeT;
B) YTBEP)KJIEHNUE HEKOPPEKTHO.

19. Dmnexktpodopes BemectB ¢ aMPOTEpHBIMH CBoWcTBaMu (O€TKH U
aMUHOKHCIIOTHI) IIeJiIeco00pa3Hee MPOBOANUTH C aHOJa, MMOAKUCIISAS pabounii pacTBOp.

a) na;

0) HeT;

B) YTBEP)KJIEHNE HEKOPPEKTHO.

20. CymectByeT oOpaTHas 3aBUCUMOCTh KOJIMYECTBA TOCTYMAIOMIETO B TKaHU
BEILIECTBA OT pa3MEpPOB MOHOB U WX BaJICHTHOCTHU MPHU MPOBEICHUH dJIeKTpodopesa.

a) na;

0) HeT;

B) YTBEPXKJIECHUE HEKOPPEKTHO.

21. bonpieMy NpPOHUKHOBCHHMIO HWOHOB Yepe3 KOXKY TP TPOBEICHUU
anekTpodopesa CrocoOCTBYET YMEHBIIEHWE THUIPOTAMM HOHOB ITyTEM HarpeBaHUs
pabouyux pacTBOPOB.

a) na;

0) HeT;

B) YTBEP)KJIEHNUE HEKOPPEKTHO.

22. BO3MOXHO JIM UCTONb30BaHue (usnonornyeckoro pacrsopa (0.85% pactBop
XJIOpHJIa HaTpUsl) WK pacTBOpa OMKapOOHATa HaTpUs IPU MPOBEIACHUU JIEKTpodopesa.

a) na;

0) HeT;

B) YTBEPKJEHUE HEKOPPEKTHO.

23. Ilpu mpoBemeHun saekTpodope3a B OpraHu3M IMOCTyHaeT, HECMOTPS Ta
TPYJAOEMKOCTb MPOIEAYPhI, HE3HAUUTEIHFHOE KOJTUYECTBO JIEKAPCTBEHHOTO BEIleCTBa 2
- 5% OT UCTOJIB3yEMOT0 B MPOLIEAYPE.

a) na;

0) HeT;

B) YTBEPXKIECHUE HEKOPPEKTHO.

24. DIEKTPUYECKUI TOK MOYKET HE TOJbKO YCHIIUBATh, HO M OCJIA0IATh JEHCTBHE
JICKapCTB U U3MCHSATH UX (PapMaKoIMHAMUKY.

a) na;

0) HeT;



B) YTBEPKJAEHUE HEKOPPEKTHO.

25. Ilpu npoBeneHnu (HpaHKIMHUZAIUU BO3MOXKHO JIM 00pa30BaHUE a’pPOMOHOB,

O30Ha H OKHCJIOB a30Ta.

a) na;
0) HeT;
B) YTBEP)KJIEHNUE HEKOPPEKTHO.

26. B merone ¢uaroKTyopu3alMyd HWCIOJIB3YIOTCA KoOJIeOAHUs  HANpPsDKEHUS C

ITYMOBBIM CIICKTPOM.

a) na;
0) HeT;
B) YTBEP)KJEHNE HEKOPPEKTHO.

27. B metone (aroKTyopHU3aluy UCIOJIH30BaHUE TTEPEMEHHOTO aCUMMETPUYHBIN

TOK HpeI[HO‘ITI/ITCJIBHeﬁ, 9CeM IICPECMCHHOT'O CUMMCTPUYIHOT'O TOKA.

a) na;
0) HeT;
B) YTBEP)KJIEHNUE HEKOPPEKTHO.

28. Ilpenmomaraer 1M  METOA  aMIUIMIIYJbC  TEpPANUUd  MOZYJIALIUIO

CUHYCOHNOAJIBbHBIX KoJicOaHMi HU3KOYaCTOTHBIMH KOJICOaHUSIMH.

4.3

a) na;
0) HeT;
B) YTBEP)KJIEHNUE HEKOPPEKTHO.

IlepeyeHb BONPOCOB, BBIHOCMMbIX HA IK3aMEH
Hcnonb30BaHusS TEXHUYECKUX CPEACTB B YCIOBHUAX MEIUKO-OMOJOTHUECKUX
OpTraHU3aIUN.
Texnudeckoe obecreueHre ae4eOH0-TMarHOCTUYECKOTO MpoIlecca.
Knaccudukanuss MEIUIIMHCKUX AJIEKTPOHHBIX MPUOOPOB, almapaTroB, U
CHCTEM.
Opranuzanusi JUarHOCTUYECKUX HCCIEJOBAHUM, W3yUYEHUE [MPUHIUIIOB
MOCTPOCHUST JUATHOCTHYECKUX MPUOOPOB U CUCTEM.
[IpuGopsl M CUCTEMBI Il PETUCTPAllUM W aHAIU3a MEIUKO-OUOJIOTHUUYECKUX
nokaszareied U (PU3HOJOTMYECKUX MPOIECCOB C MOMOIIBIO AJIEKTPUUECKOTO
OJIS.



11.

12.
13.
14.
15.

16.

17.
18.

19.
20.
21.
22.
23.
24.
25.
26.

217.
28.

29.

30.

[Ipubopsl U cHUCTEMBbI ISl PEruCTpallid M aHadu3a MEeAUKO-OMOIOTHYECKUX
nokaszareyned MU (PU3MOJOTMYECKUX TPOLECCOB C IMOMOIIbI0 MAarHUTHBIX,
TEIJIOBBIX, AKYyCTHUECKHUX MOJIEH U MEXaHUYECKUX KOJIeOAHUM.

[Ipubopsl M cucTeMbl [JIs1 OUEHKH (U3MYECKUX U (PUIUKO-XUMUYECKUX
CBOMCTB OMOJIOTUYECKUX OOBEKTOB.

JInarHOCTUYECKHE KOMIUIEKCHI U CUCTEMBI.

[Tpubopsl OHMOIOrMYECKO HHTPOCKOIUY.

KomMmmnbroTepHbix ToMOrpadsl 1 aHTHOTrpaQUUECKUE CUCTEMBI.

Cucrembl 111 ICUXO(PU3UUECKUX U MCUXO(PU3HOJOTUYECKUX HCCIIECTOBAaHUM.
CucTembl 11 ICUXOJIOTHYECKUX UCCIEOBAHUM.

Krnaccudukanus MeTo0B U CpeACTB AJ Tepanuu.

JleueOGHOE BO3MEHiCTBUE (DU3NUECKUX TTOJIEH.

AnnapaTsl U METOJIUKH BO3/ICMCTBUN MOCTOSHHBIM 3JIEKTPUYECKUM TOKOM.
AnmnapaTtsl U CUCTEMBI JJIl BO3JECUCTBUN SJEKTPUUECKUM TOKOM Pa3IMYHOMN
YacCTOTBHI.

buoctuMynsTOpel ¥ anmapartsl sl BO3AECHCTBUS HAa OMOJOTUYECKH aKTHUBHbBIE
TOYKH.

Anmnapatsl u cuctemsbl 1 Bosaeicteuil BU, YBY u CBY-u3nyuenuem.
AnnapaTsl ¥ CUCTEMBI JJI1 BO3JCUCTBUI PEHTT€HOBCKUM U PaJUOU30TONHBIM
U3JIyYEHUSMU.

VY apTpa3ByKOBbIE TEPANIEBTUUECKUE aNMapaThl.

CpencrBa J1azepHO# TEpanuu.

Bo3moxxHOoCTH ~ mpuMeHeHus ~— (U3MYECKUX ~ TOoJIed A pa3pylIeHUs
OMOJIOTUYECKUX TKAHEH.

JlazepHble, PIEKTPOHHBIE U YJIBTPAa3BYKOBBIE ''CKanbIEan".

DIEKTPOHHBIE U MTAPOBBIE UHTATSATOPBI.

Anmapatypa Ui TOAJAEpPXKKU KpoBooOpamieHus. Hapko3Ho-apixarenabHas
amnmaparypa.

TexHuueckue cpencTa AJisi XUPYPrUU U MUKPOXUPYPIUH.

TexHuueckue cpefcTBa UCHOJIb3yeMble AJI1 peadMIUTAlUd U BOCCTAHOBIICHHUS
yTpaueHHble  (YHKUMA  (MCKYCCTBEHHBIE  OpraHbl, HMILJIAHTUPYEMBbIE
OMOCTUMYIISTOPBI, OMOYTIpaBIIsieMbl€ TPOTE3bl KOHEYHOCTEM ).

Texuuueckue cpencTsa st PU3KYIbTYPHO-03A0POBUTEIBHBIX KOMILJIEKCOB.
Opranuzanust 1a00paTopHOM CyKObI, MPUHLHUIIBI TEXHUYECKOTO OCHAIICHUS
cpenctBaMu  J1abOpaTOpHOrO  aHajiuM3a M TEXHOJOTHYECKUX  CXEM
AKCIEPUMEHTOB.

[Mpuniuner  pa®oTel  TpUOOPOB U KOMIUIEKCOB — HCIOJIB3YyeMBIX IS
7a00paTOPHOTO aHAIK3A.

CymiecTByroniye B HACTOsIIEe BpeMs aHaIU3aTOphl OMonpod: (U3MKo-
MexaHu4eckue, GU3NKO-XUMHUUYECKHE U aTOMHO-(PU3UUYECKHE.



31. AnnaparHble METOIbl UMMYHOJOTHYECKUX UCCIEAOBAHUIA.
32. AmnHanuTHyecKkas ammnaparypa HUCHOJb3yeMas B J1a00OpaTOpusiX CaHUTapHO-
AMUAEMHUOJIOTUYECKUX CTAHLIUM.

33. Bo03MOXHOCTH aBTOMAaTHU3aIUU JIA0OPATOPHBIX MEAUIIMHCKUX UCCIIEIOBAHUIA.

[Ipn »K3amMeHaMOHHOW (opMe MNPOBEAEHUS MPOMEKYTOUHOW AaTTeCTALUU
UCIIONIb3yeTCsl NATHOAUIbHAs CHUCTEMa OILICHOK, ompeneneHHas «llonoxenueM o0
HK3aMEHaX M 3a4eTax».

Ouenka "S5" ("ornuyHO") BBICTABISETCS  CTYACHTY, OOHApyXHUBIIEMY
BCECTOPOHHEE CHUCTEMATUYECKOE 3HaHHWE Y4eOHO-MPOrpaMMHOIO Marepuaia, yMEHUe
CBOOOJIHO BBIMIOJIHATH MPAKTUYECKUE 3aJaHUsl, OCBOMBILIEMY OCHOBHYIO JIUTEpPATypy U
3HAKOMOMY C JIONOJIHUTEJIbHOM JINTEPATYpOU, PEKOMEHIOBAHHOM IPOIPaMMOM.
"Ouenka "5" ("oTnAM4YHO") BBICTABISAETCA CTYJNEHTAM, YCBOMBIIMM B3aUMOCBS3b
OCHOBHBIX MOHATHM JUCUUIUIMHBI B MX 3HAUY€HUM ISl MpuoOperaemor mpodeccuw,
MPOSIBUBLIEMY TBOPUECKHUE CIIOCOOHOCTH B TOHUMAHUM, H3J0KEHUU U UCIOJIb30BAHUU
y4e0HO-POrpaMMHOI0 MaTepuaia.

Ouenka "4" ("xopomio") BBICTaBISE€TCA CTYIEHTY, OOHApY>KMBILIEMY IOJHOE
3HAHHE y4eOHO-IIPOrpaMMHOI0 ~ Marepuaia,  YCIEIIHO  BBINOJIHUBIIEMY
MpeayCMOTPEHHbIE MPOTPAMMOM  3a7a4ui, YCBOMBILIEMY OCHOBHYIO PEKOMEHOBAaHHYIO
mutepatypy. Omnenka "4" ("xopomio") BBICTaBIS€TCS CTYACHTY, IOKa3aBIIEMY
CUCTEMATUYECKUH XapakTep 3HAHUW MO JAWCHUIUIMHE U CIOCOOHOMY K HX
CaMOCTOATENILHOMY TOINOJHEHUI0 W OOHOBJIEHHUIO B XOJ€ JalbHeliield y4eObl u
npo(ecCHOHaNBbHOM eI TeIbHOCTH.

Ouenka "3" ("ya0BIE€TBOPUTENHHO'") BBICTABIISIETCS CTYIEHTY, OOHAPYKUBILIEMY
3HaHHE OCHOBHOI'0 y4eOHO-IIPOrpaMMHOT0 Marepuajia B 00bemMe, HEOOXOIUMOM JIst
JanbHele y4ebbl U mpeacTodmeid padoTel mo npodeccuu, CHpaBisIolEMycs ¢
BBIIIOJTHEHWEM  3aJlaHUi,  NPEAYCMOTPEHHBIX  mporpammoi.  Ownenka — "3"
("yoBIETBOPUTEILHO")  BBICTABISACTCS CTYJCHTAM, OOJIA[IAIONIUM HEOOXOIUMBIMU
3HAHUSMU, HO JIONYCTUBIIMM HETOYHOCTHM B OTBETE HA 3K3aME€HE U MPH BBINOJHEHUU
HK3aMEHAIlMOHHBIX 33JIaHUN.

Onenka A ("HEeyAOBIIETBOPUTENIHHO'") BBICTABIIECTCS CTYJICHTY,
OOHapy>KMBIIEMY CYUIECTBEHHbIE TMpoOeiabl B 3HAHUSAX OCHOBHOTO  Y4YEOHO-
MPOrpaMMHOr0 MaTepHala, AOMYyCTUBIIEMY MPUHIMIHAIBHBIE OMIUOKA B BBHIMOJHEHUU
NpEeyCMOTPEHHBIX  TporpamMor  3amanuid. Kak  mpaBuno, omenka — "2"
("HEeyAOBIIETBOPUTENBHO'") CTaBUTCA  CTYACHTaM, KOTOpPbIE HE MOTYT MPOJOJIKATh
oOy4eHHe WU MPUCTYNUTh K MPO(PECCHOHATBLHON NESITeIbHOCTH MO OKOHYAHHH By3a
0€e3 JAOMOTHUTENIbHBIX 3aHATUN 110 COOTBETCTBYIOIIEH TUCIUIIIIMHE.



OreHOYHBIE CPEACTBA JUTSI MHBAJUIOB U JIUI] C OTPAHMYCHHBIMU BO3MOXKHOCTSIMH
3I0POBbSI  BBIOMPAIOTCA C yYETOM HMX HWHIAUBUIYAIBbHBIX  ICUXO(PU3MYECKHUX
0COOCHHOCTEIA.

— Mpu HEOOXOIUMOCTH MHBAIMIAM U JIMIIAM C OTPAaHUYCHHBIMUA BO3MOXHOCTSIMHU
3I0pPOBbSl  TIPEJAOCTABIISACTCS JIOMOJHHUTEILHOS BpeMs I IOATOTOBKM OTBETa Ha
HK3aMECHC;

— IIPH POBEJICHUY TIPOLICTyPHI OIICHUBAHUS PE3yJIbTATOB 00YUYCHUS HHBAIUIIOB U
JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3/IOPOBbSI TIPETyCMaTPUBAETCS UCIIOh30BaHUE
TEXHUYCCKUX CPEACTB, HEOOXOAUMBIX HMM B CBS3M C UX HWHIUBHIYyAIbHBIMH
OCOOCHHOCTSIMH;

— TpH HEOOXOAMMOCTH JUIsl OOYYAIOIIUXCS C OTPAHMYCHHBIMH BO3MOXHOCTSIMHU
3I0pPOBbS W WHBAIMAOB TPOIEAypa OLCHHUBAHHUS PE3yJIbTAaTOB OOYYCHHUS II0
JTUCITUTUTHE MOYKET TIPOBOIUTHCS B HECKOJIBKO ITAIIOB.

[Ipomemypa OICHUBAHUS PE3yJBTaTOB OOYYCHHS WHBAIHMJIOB M JIUI[ C
OTPaHUYCHHBIMH  BO3MOXKHOCTSMH  3JIOPOBbS 10  JHCHHMIUIMHE  (MOMIYJIIO)
mpeaycMaTpuBaeT TNpenocTaBicHUe HHPopManuu B ¢GopMax, aJalnTHPOBAHHBIX K
OTPaHUYCHHIM UX 3JI0POBbS U BOCTIPHUSTHS HHPOPMAIIHH:

JItst AT ¢ HApYIICHUSMHA 3PCHUS

— B IIeYaTHOU (popMe YBEIIMUEHHBIM MIPU(TOM,

— B (hopMe 3IIEKTPOHHOTO JIOKYMCHTA.

JI1st TUTT ¢ HAPYIICHUSMH CTyXa:

— B reuatHou popme,

— B (hopMe 3IIEKTPOHHOTO JIOKYMCHTA.

JItst TUTT ¢ HapYIIEHUSMHA OTIOPHO-JBUTATEIILHOTO arapara:

— B reuatHou popme,

— B (hopMe 3IIEKTPOHHOTO JIOKYMCHTA.

JlaHHBI TMEepeYeHb MOXKET OBbITh KOHKPETHU3MPOBAH B 3aBUCHMOCTH OT
KOHTHHTCHTA 00yYarOIIHXCA.

5. IlepeyeHb OCHOBHOI U JONOJHHUTEILHON YUeOHO JIUTEpPaTypHI,
He00X0AUMOI1 1JI1 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHas JuTepaTypa:

1. Abaynnun, U.LU. MeanumHcKkue npnbopbl, annapaTbl, CUCTEMbI U
KOMNAeKchbl : yuebHoe nocobue / W.LU. AbaynnuH, E.A. MaHkosa, ®.C. WapudynnuH ;
MwuHucTepcTBo 06pa3oBaHMa U Hayku Poccumn, PepepanbHoe rocyaapcTBeHHOE
6rogKeTHOe 0bpasoBaTenibHOE yupeaeHne Bbicero NpodeccMoHanbHOro



o06pa3oBaHmA «Ka3zaHCKUIM HALUMOHAbHbIM UCCAen0BaTeIbCKUIA TEXHOIOTUYECKUIA
yHuBepcuteT». - KasaHb : U3gatenoctso KHUTY, 2011. - 106 c. : un., Tabn., cxem. -
Bubnuorp. B KH. - ISBN 978-5-7882-1235-7 ; To ke [DneKTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=258619

2. ®ponos, C.B. Mpnbopbl, cMcTeMbI 1 KOMNAEKCbI MeAUKO-OMONOrNMYEeCKoro
Ha3HayeHus : yyebHoe nocobue : B 10 4. / C.B. dponos, T.A. Pponosa ; MUHUCTEPCTBO
obpa3oBaHmAa 1 Hayku Poccuinckon Pepepauymmn, PegepanbHoe rocygapcTBeHHOE
6rogKeTHOe 0bpasoBaTenibHOE yupexaeHne Bbiclero NpodeccMoHanbHOro
obpa3oBaHma «TambOBCKMIN roCcyfapCTBEHHbINM TEXHUYECKUIM YHUBEPCUTETY. - TambOB :
N3paTtenbcteo PIrbOY BMO «TITY», 2015. - Y. 3. JlTabopaTtopHoe obopyaoBaHune ana
6nonornm n megnunHel. - 82 c. : un.,Tabn., cxem. - bubn. B KH. - ISBN 978-5-8265-1333-
0. - ISBN 978-5-8265-1427-6 (4. 3) ; To »Ke [9neKTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=444716

3. MeToapl uccneaoBaHua B bronornn n meamumHe : ydyebHuk / B. KaHiokos,
A. CtagHukos, O. TpybuHa, A. CtpekanoBckas ; MuHuctepctso 06pa3oBaHMA U HAYKK
Poccuiickon ®epepaunmn, PeaepanpHoe rocyaapcreeHHoe brogeTHoe
obpa3oBaTenibHOE yupexKgeHue Bbiclwero npodeccnoHanbHOro obpasosaHua
«OpeHbyprckuii rocyaapcTBeHHbIM yHMBEPCUTET», focyaapcTBeHHOe bBroaKeTHoe
obpa3oBaTesibHOE yuperKaeHue Bbiclwero npodpeccnoHanbHOro obpasoBaHma
"OpeHbyprckasa rocygapcTBeHHas MeguuMHCKas akagemms', depepanbHoe
rocyaapcTBeHHoe brogxKeTHoe yupexgeHune "MexoTpacneBor HayYHO-TEXHUYECKUI
Komnnekc "MuKpoxupyprua rnasa" nmenn akagemuka C. H. degoposa”
OpeHbyprckuin puaunan. - Openbypr : OrY, 2013. - 192 c. - bubaunorp. B KH. ; To ke
[9nekTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259268

4. TyunH, B.B. OnTnyeckas buomegnumnHcKana gmarHocTmka, Tom 1
[9neKkTpoHHbIN pecypc] : yueb. nocobne — InekTpoH. gaH. — MockBa : duamataur,
2006. — 560 c. — Pexum pgoctyna: https://e.lanbook.com/book/2387

5. TyunH, B.B. OnTnyeckas buomegnumnHCcKana gmarHocTmka, Tom 2
[9neKkTpoHHbIN pecypc] : yueb. nocobne — InekTpoH. gaH. — MockBa : duamataur,
2007. — 368 c. — Pexum goctyna: https://e.Janbook.com/book/2388

6. TyuumH, B.B. OnTnKa 6Monornyecknx TKaHem: MeToAbl pacceAHMA CBETA B
MeauUNHCKON amarHocTuke / B.B. TyuunH ; nep. c aHrn. B.J1. lep6os ; nop pea. B.B.
TyunHa. - Mocksa : Pusmatnut, 2012. - 811 c. : un., cxem., Tabn. - bubnumorp.: c. 691-
795. - ISBN 978-5-9221-1422-6 ; To e [IneKTpOHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457703

7. MwuTpakoBa, H.H. KomnbloTepHaa Tomorpadums : KOHCNEKT nekuuii /
H.H. MuTpakosa, A.O. EBAOKMMOB ; [TOBOJ/IIKCKMIN rOCYAaPCTBEHHbIN TEXHONOIMYECKUI
yHuBepcwuTeT. - Mowkap-Ona : MITY, 2013. - 125 c. : cxem., un. - bubauorp.: c. 120-121.



- ISBN 978-5-8158-1064-8 ; To e [9neKTpOoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=439250
8. PYKOBOACTBO MO ONTUYECKOM KorepeHTHoM Tomorpadum / nog pea. H.4.

napgkoson, H.M. Laxoson, A.M. Cepreeoi. - Mocksa : Pusmatnut, 2007. - 296 c. -
ISBN 978-5-9221-0820-1 ; To e [3neKTpOoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=82326

9. dneKkTpodumsnonornyeckas n otometTpuyeckan MeanLMHCKaA TEXHUKA
[TekcT] : Teopua n npoekTnposBaHue : yuebHoe nocobue ana ctyaeHtos / E. M.
MoneuunTtenes, H. A. KopeHeBckuii ; nog pega,. E.

10. T1.MoneuyuTtenesa. - M. : Bbicwaa wkona, 2002.-470c. : un. -
(BomeamnuUMHCKan TEXHUKA). - Bubnunorp.: c. 463-466. - ISBN 5060040542 : 164 p

11. 3NeKTpPOHHbIe YCTPOMUCTBA B MeAMUMHCKUX Npubopax [TeKcT] : yuebHoe
nocobue / T. M. AraxaHsH, B. I'. Hukutaes. - M. : BUHOM. labopaTopusa 3HaHui, 2005.
- 510 c. - (9neKTpoHMKa). - Bubnnorp. B KoHUe Yacten. - ISBN 5947742195 : 190 p.

12. brnomeguMuMHCKasa namepuTenbHana TeXHUKA [TekcT] : yuebHoe nocobue
Ans ctyaeHTos By308 / J1. B. UnAacos. - M. : Bbicwas wkona, 2007. - 342 c. : vA. -
(3apaBooxpaHeHue). - Bubaumorp.: c. 338-339. - ISBN 9785060055351 : 525.00.

13.  OnTuyecKaa buomegmuMHCKana AMArHoOCTUKa [TeKcT] : yuebHoe nocobue
Ans ctyaeHToB By30B : [B2 T.]. T. 2 / [nep. c aHrA.], noa pea. B. B. TyunHa. - M. :
OU3IMATNNT, 2007. - 364 c. : nn. - bubaunorp. B KOHUe rna.. - ISBN 9785922107778. -
ISBN 0819442380 : 190 p.

14. OnTuyecKaa buomegmuUMHCKana AMArHOCTUKA [TeKcT] : yyuebHoe nocobume
Ans ctyaeHTos By30B : [B2 T.]. T. 1/ [nep. c aHra.] noa pea. B. B. TyunHa. - M. :
OU3IMATINT, 2007. - 559 c. : nn. - bubaunorp. B KoOHUe rna.. - ISBN 9785922107693 :
250 p.

15.  MeauumnHckme npnbopsbl, annapaTtbl, CUCTEMbI M KOMMEKCbI [TeKcT] :
yyebHoe nocobue ana ctyaeHTos By30B / H. A. KopeHesckuid, E. M. Moneuuntenes, C. M.
CeperuH ; M-Bo obpa3oBaHua n Haykm Poc. Pepepaunm, Kypcknia roc. TexH. yH-T, C.-
MeTepb., roc. aneKTpoTexH. YH-T. - U34. 2-e. - Kypck : [OAO "UMNM "Kypck"], 2009. - 985
c. - bubnuorp. : c. 962-968. - ISBN 9785727705063 : 959 p.

16. [1eTeKTopbl NOHU3UPYIOLWLMX YACTUL, U U3NYYeHUIM [TEKCT] : NPUHLUNBI U
npumeHeHus : [yuebHoe nocobue] / A. U. bono3sapiHs, U. M. 06o40BCKMN. -
donronpygHbin : UHTennekt, 2012. - 204 c. : un. - bubnunorp.: c. 202-204. - ISBN
9785915591058 : 1270.50.

17. BuoTexHun4Yeckne cUcTeMbl MEAULIMHCKOrO Ha3dHayeHuA [TeKcT] : yuebHUK
ans ctyaeHTos By30B / H. A. KopeHesckuid, E. M. MoneuunTenes. - Ctapbit Ockon : THT,



2012. - 685 c. : uA. - (TOHKME HayKoeMKue TexHonoruu). - bubaunorp.: c. 670-673. - ISBN
9785941783526 : 927.00.

18. Dkcnayatauma M peMOHT BUOTEXHMYECKNX CUCTEM MEeAULIMHCKOro
Ha3HayeHus [TekcT] : yuebHoe nocobue ana ctyaeHTos By308 / H. A. KopeHeBckui, E.
M. Noneuntenes. - Ctapbiii Ockon : THT, 2012. - 431 c. : un. - (TOHKME HayKoeMKue
TexHonoruu). - bubnuorp.: c. 401-406. - ISBN 9785941783304 : 463.50.

19.  Y34bl M 3neMeHTbl BUOTEXHUYECKUX cUCTEM [TeKcT] : y4ebHUK ana
ctyaeHToB By308 / H. A. KopeHesckuii, E. M. Moneuuntenes. - Ctapbiit Ockon : THT,
2013. - 445 c. : un. - (TOHKME HayKoeMKune TexHonormu). - bubnuorp.: c. 444-445. - ISBN
9785941783328 : 478.95.

20. OcHOBbl KUBEPHETUKN U yripaBaeHMe B BUONOTMYECKNX U MELUNLMHCKNX
cucrtemax [Tekcr] : yuebHoe nocobue ans ctygeHTos By308 / C. fl. bepe3uH. - CTapbit
Ockon : THT, 2013. - 243 c. : uAn. - (TOHKME HayKoeMKne TexHonoruu). - bubnunorp. B
KoHUue rnas. - ISBN 9785941782901 : 339.90.

21. buomeguuMHCKaA NHXKeHepuA: npobaembl U nepcnekTUBbl [TeKcT] :
yyebHoe nocobue ana ctyaeHtos By3oB / . H. Maxapbkos. - CMN6. : MonuTtexHuka, 2011.
- 231 c. : un. - (YuebHUK ana By3os). - bubanorp.: c. 224-227. - ISBN 9785732509632 :
225.14.

22. buomexaHuyeckoe mogenmpoBaHue 06BbEKTOB NPOTe3nPOBaHMA [TeKcT] :
yyebHoe nocobue ana ctyaeHToB By308 / M. U. BeryH. - CN6. : MonuTtexHuka, 2011. -
463 c. : un. - (YuebHoe nocobue ana By3os). - bubanorp.: c. 455-460. - ISBN
9785732509144 : 402.44.

23. MogaenupoBaHue bBuoTexHnyeckux cuctem [TekcT] : yuebHoe nocobue ans
cTyaeHToB By308B / B. A. YcTioxkaHuH, U. B. AKosnesa. - Ctapbiii Ockon : THT, 2014. -
215 c. - (ToHKMe HayKoeMKune TexHonormu). - bubnunorp.: c. 210-212. - ISBN
9785941784271 : 393.75.

24. MogenupoBaHue pepieKTOPHOM CUCTEMDI YesioBeKa [TeKcT] : yuebHoe
nocobue ana ctyaeHtos By3oB / H. A. KopeHeBckuig, A. . YcTnHos, 3. M. KOngauwes. -
Crapbin Ockon : THT, 2014. - 321 c. - (TOHKMe HayKoeMKue TexHooruun). - bubanorp.:
c. 307-321. - ISBN 9785941784004 : 609.00.

25. CuctemHbI aHanmM3 meauko-bMonormyecknx nccnegoBaHui [Tekcr] :
yyebHoe nocobue ana ctyaentos By3oB / E. M. Moneuntenes. - Ctapbiii Ockon : THT,
2014. - 418 c. : un. - (TOHKME HayKoeMKune TexHonoruu). - bubnuorp.: c. 414-418. - ISBN
9785941784097 : 624.75.

26. TexHMYyeckne meToapl ANArHOCTUKN BomaTepuranos [TeKcT] : yuebHoe
nocobue ana ctyaeHtos By3o8 / E. M. MoneuuTenes. - Crapbiii Ockon : THT, 2014. - 314



C. : UN. - (TOHKMe HayKoeMKKe TeEXHONOrnK). - Bubnumorp. B KoHue pa3aenos. - ISBN
9785971784295 : 577.50.

27. OcCHOBbI pagnaLMOHHON U XMMUMYecKkon besonacHocTu [TeKcT] : [yuebHoe
nocobue] / N. M. O6oa0BCKUIA. - 2-e U3a,. - JonronpyaHbin : UHTennekt, 2015.- 300 c. :
un. - bubnmorp.: c. 282-300. - ISBN 9785915591959 : 1144.00.

5.2 lonmosiHUTEIbHAS JIUTEpaTypa:

1. KopeHeBckuit, Hukonam Anekceesud, NMoneuntenes, EBreHnmn
Map¢uposuu, CepernH, CtaHncnas Netposmy MegmumHckue npnbopbl, annapaTol,
CUCTEMbI U KOMNAEKCbI: yYyebHoe nocobue ansa ctyaeHTos By30B /H. A. KopeHeBCKui,
E. M. Noneuuntenes, C. . CepernH ; M-Bo obpa3oBaHunA n Hayku Poc. Pepepaunn,
Kypcknii roc. TexH. yH-T, C.-leTepb., roc. anekTpoTexH. yH-T M34. 2-e -Kypck: [OAO
"N "Kypck"], 2009

2. Bono3abiHA, AnekcaHap MeaHoBn4y, O6oaosckuii, Unba Muxannosumy
[ eTeKTopbl NOHMU3UPYHOLMX YACTULL U U3NTYHEHUN: NPUHLUMMBI U NPUMEHEHUSA :
[yuebHoe nocobue] /A. N. BonosabiHa, N. M. O6oaoBsckuii -JonronpyaHbiin:
UHTennekr, 2012

3. KopeHeBckuit, Hukonam Anekceesuy, NMoneuntenes, EBreHnmn
Mapouposuy buotexHmnyeckme cucteMbl MeANLNMHCKOTO Ha3HAYeHUA: y4ebHUK anna
ctyaeHToB By308B /H. A. KopeHesckui, E. . MoneunTtenes -Ctapbit Ockon: THT, 2012

4. KopeHeBckuii, HUkonam Anekceesuy, NMoneuntenes, EBreHnmn
Mapouposuy IKcnayatauma n peMoHT BUOTEXHMYECKUX CUCTEM MEANLIUHCKOTO
Ha3HayeHus: yuebHoe nocobue ans ctygeHTos By308 /H. A. KopeHesckui, E. M.
MoneuunTtenes -Ctapbit Ockon: THT, 2012

5. KopeHeBckuit, Hukonam Anekceesuy, NMoneuntenes, EBreHnmn
MapdunpoBuY Y3nbl U a1eMeHTbl BUOTEXHUYECKUX CUCTEM: Y4EOHUK ANA CTYAEHTOB
By3oB /H. A. KopeHesckuii, E. M. Moneuuntenes -Ctapbiii Ockon: THT, 2013

6. bBepe3unH, Ceprein AkoBnesny OCHOBbI KNUBEPHETUKN U yNpaBaeHME B
6M0I0rMYECKNX N MeANLMHCKMX cMcTeMax: ydebHoe nocobue ana ctyaeHTos By3os /C.
A. bepe3nH -Ctapbii Ockon: THT, 2013

7. MaxapbkoB, leHHaaun HMKkonaeBny buomeanLMHCKaA UHKeHepUa:
npobaembl U NepcneKkTuBbl: yuebHoe nocobue ans ctygeHTos By308 /. H. MaxapbKos -
CNo.: MonntexHuka, 2011

8. BeryH, NeTtp Mocnposny BuomexaHnyeckoe mogennmpoBaHme oH6bEKTOB
npoTe3npoBaHua: yyuebHoe nocobue ana ctyaeHTos By3os /M. U. BeryH -CM6.:
MonuntexHuka, 2011



9. YcTioxKaHWH, Banepuin AnekcaHgposuy, Akosnesa, MpnHa BnagmmunposHa
MopaennpoBaHue 6BUOTEXHUYECKUX CUCTEM: yYyebHoe nocobue ana ctyaeHTos By308 /B.
A. YcTioXaHuH, W. B. AikoBnesa -Ctapobit Ockon: THT, 2014

10. KopeHeBckuin, HMKonam Anekceesud, YCTUHOB, AnekcaHap leoprnesny,
tOnpawes, 3adap Myxamenosuy MogenmpoBaHmne pepIeKTOPHON CUCTEMbI YENIOBEKA:
yyebHoe nocobue ansa ctyaeHTos By308 /H. A. KopeHesckuin, A. I. YcTuHoB, 3. M.
tOnpawes -Ctapobii Ockon: THT, 2014

11. Noneuntenes, EBreHunmn MNapdunposuy CUCTEMHDBIN aHANN3 MeANKO-
61oIorMyecknx nccnenoBaHnii: yyuebHoe nocobue ana ctyaenHtos sysos /E. M.
MoneuunTtenes -Ctapbit Ockon: THT, 2014

12. Noneuntenes, EBreHunm MNapdunposuny TexHMYeckme MeToabl ANArHOCTUKM
6ruomaTtepuanos: yyuebHoe nocobue ana ctyaeHtos By3os /E. M. MoneunTtenes -Ctapbiii
Ockon: THT, 2014

13. 0O6oposckuit, Unba Muxannnosmy OCHOBbI pagnauMOHHON U XMMUYECKOM
6e3sonacHocTu: [yuyebHoe nocobue] /U. M. Oboposckuit 2-e u3a. -[onronpyaHbli:

UHTennekrt, 2015

6. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKAINMOHHONH CeTH
«/HTEpHET», HEOOXOAMMBIX /Il OCBOCHUS TUCHHUILIINHBI

1. http://www kubsu.ru/node/1145 - HudopmarimoHHO-00pa30BaTEIbHBIM
komruiekc (mopran) Kyol'V.

2. http://e.lanbook.com - DnekTpoHHO-OMONIMOTEUHAs] CUCTEMa U3aTeIhCTBA
«Jlanby. Jloctym: cBOoOOMHBIN (M3 JyokanbHOM ceTu KyOI'Y); aBTOpH30BaHHBIN (U3
BHEIIIHEH CETH).

3. http://elibrary.ru/defaultx.asp - Hayunas osnextpoHHas OubIMOTEKa
eLIBRARY.RU. JlocTyn: aBTOpr30BaHHbIN (CBOOOIHAS OHJIAMH PErUCTPALINS).

4. http://biblioclub.ru - DIeKTPOHHO-0MOIMOTeUHAS cucrema
«YHuBepcuTeTcKas Ombiaroreka oHmaiiH». JlocTym: cBOOOMHBIN (M3 JOKAIBbHOW CEeTH
Ky6I'Y); aBTOpr30BaHHbIH (M3 BHELIHEN CETH).

S. http://www.netbook.perm.ru/soj.html -o6pazoBatenbHbIl KypHaAT Ha CaiiTe
WWW.1SSep.Issi.ru;

7. MeToanueckue yKazaHusl 1Jisi 00y4arOmUXCs M0 OCBOCHUIO TUCIMILIMHBI
(MoayJin)

CTy,Z[CHTy H€O6XOI[I/IMO O3HAaKOMUTHCA C TCOPCTHYCCKUM  MATCPUATIOM,
pa306paTBc51 C MPCAJTOKCHHBIM PCIICHUCM TUIIOBLIX ITPUMEPOB, 3dTCM CAMOCTOATCIIBHO
PCUINTDH HpI/IBeJIéHHBIe 3aJa4du. Ecmu CTYACHT HC CMOI' IIOHATH HpHBeI[CHHBII;’I B
YKa3aHHbIX 3aJJa9YHHKaX p3360p THUIIOBBIX TIPUMCPOB B TOU CTCIICHU, YTOOBI



CaMOCTOATCIBbHO HCIIOJIB30BAaTh HpG,Z[JIO)KCHHBIﬁ AITOPpUTM IJIA PCIICHUA 3adaHUs, TO
OH MOJXKCT IMOJYYUTH KOHCYJbTALIWUIO IIPCIIOAABATCIIA.

MeTtoanuyecKue YKa3aHUS K CAMOCTOATEIbHOU MOAT0TOBKE
CTYAEHTOB K JOKJIANY

Kaxnaplii CTyAeHT MJODKeH TOJATOTOBUTH JOKIAd TIO0 OJHOM U3 TEM,
npeIHa3HaYeHHBIX ISl CaMOCTOATEIBHOrO W3y4eHus. s TOATOTOBKM JOKIaja
HEOOXO0JMMO KpOME OCHOBHBIX MCTOYHUKOB JIUTEPATYPhl UCIOJIB30BaTh UCTOUYHUKH W3
JOTIOJHUTENBHOIO CIHUCKA, a TakkKe MUCTOYHUK u3 MHTepHer-pecypca. O moAroToBke
JOKJIaJa MO TeMaM CTYJIEHT MOKET OTYMUTAThCS Ha KOHCYJIbTAIIMH WU TMPEICTaBUTh
oT4eT B mUcbMeHHOU (opme. Jlokiaa mo oaHOM U TOM K€ TeMe TOTOBIT He OoJiee ABYX
CTYJIEHTOB OofHOU Tpynnbl. OpopMiieHne MUCbMEHHOTO OTYETa MO JOKJIAAY JOKHO
yIOBIETBOPATH TPeOOBAaHUAM: a) TEKCT Habupaerca 14 mpudrom Ha Gymare popmara
A4; 6) Ha TUTYITFHOM JIUCTE KPOME TEMBI TaKXKe yKa3bIBaeTcs (aKyJbTeT, HalmpaBlIeHUE
(6akanaBpuar), kypc, rpynmna, @O cryaenTa; B) coiepkaHue Marepuayia mo oobemy
cocTaBisieT 3-4 CTpaHUIBL, T) CIHCOK JIUTEPaTyphl COJEPKUT HE MEHee JBYX
HCTOYHUKOB (BO3MOYKHO U3 CITUCKA JTUTEPATYPHI).

8. Ilepeyenb MH(MPOPMAUMOHHBIX TEXHOJOIWH, HCHOJb3yeMbIX IPH
OCYILECTBJIECHMH 00pa30BaTeJILHOI0 Mponecca mo AUCHUILUIMHE (MoayJw) (mpu
HEe00X0IUMOCTH)

8.1 Ilepeyenb HEOOXOAUMOTI0 MPOrPAMMHOI0 00ecCIeYeHH I
He tpeOyercs.

8.2 Ilepeyenp He0OX0AUMBIX HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
He tpeOyercs.

9. MarepuajbHO-TeXHHYECKas 0a3a, HeoOXoauMasi ISl OCYILIECTBJICHHS
00pa30BaTe/IbHOIO NPoLecca Mo JUCHUIINHE

MaTtepuaibHO-TeXHHUECKOe 00ecredeHne JUCIMILIUHBI (MO JIs)
No Bug pabdor
U OCHAILIEHHOCTh

JIeMOHCTpallMOHHOE MYJIbTUMEIMIMHOE 000PYI0BaHUE: IPOEKTOD,
KOMIIBIOTED, Ay IMOCUCTEMA, SIKPAH; KOMITBIOTEPHAsI TEXHUKA C
MOAKITIOYEHUEM K ceTh « ITHTepHEeT»; 1eMOHCTPAIMOHHBINA CTOJT,
TUNOBOM KOMIUIEKT IJIAKATOB; TUIIOBOW KOMIUIEKT JEMOHCTPALIHIA;
KOMIUIEKT y4eOHo#l MeOenu; 1ocka yueOHas (yueOHast ay AUTOpHUs
201 xopnyc C)

1. JleknoHHbBIE 3aHATUA

KommiekT yueOHoI MeOenu; Jocka yueOHast; MPOSKTOpP; TOCKa

2. C
CMHHAPCIHE ST uHTepakThBHas (yueOHas ayautopusil48 kopmyc C)




Jlaboparopnas ycranoBka Nel «Onpenenenue nmokaszareien
MIPEJIOMIICHUS TBEPABIX U KUAKHX ONTHUYECKUX CPE»
MHUKpPOCKOIT ¢ MUKPOMETPHYECKIM TepeMelIeHneM Tyoyca
Pedpaxromerp A60e (PITJI-2)

Jlabopartopnast ycranoBka No2 «3ydenue 3akoHOB hoTodddhexTar
Jlaboparopnast ycranoBka Ne3 «IIpoBepka 3akona Masnroca.
W3ydenue BpameHus MI0CKOCTH TOSPU3AITUID
AwmnepoasT™meTp 111-302

Ontuueckas Tpyoa

CrenHoii MacTad

Oxynsipublii Mukpomerp MOB-1-15x

OOBEKT-MUKPOMETP

[Honspumetp PL-1

Jlaboparopnas ycranoBka Ne6 «M3yuenue sineHus nudpaxunm»
Jlaboparopnas ycranoBka Ne7 «VccnenoBanne onTuYecKux
CHCTEM»

Onrtuueckuii chepomerp U3C-7

YHuusepcanpHblil potomerp PM-56

Jlaboparopnas ycranoBka Ne9 «l3mepenue mokazarest
MPEJIOMIJICHUS TUIACTHHEI IO YTy bproctepay»

Jlaboparopnast ycranoBka Nel(0 «OmnpeneneHne mNoCTOSHHON
Credana-bosipliMaHa Ipy MOMOLIY ONTHYECKOTO TUPOMETPA»
JlaGoparopHele 3aHATHS | JlamMIla HAKATMBAHUSA C BOJb()PAMOBOM CITUPAIIBIO

OnTrueckuii nmupoMeTp ¢ ucuesarouieit Huteto — OIIIIP-0179
JIATP (nabopaTtopHblit aBTOTpaHCcPOpMATOD)

Boaer™erp

Amnepmerp

Jlaboparopnas ycranoBka Nel 1 «OmnpeneneHue mperoMIIsIIONIEro
yria ournpusmel OpeHens»

Jlaboparopnast ycranoBka Nel2 «MccnenoBanue abeppanuii
OTNITUYECKUX CUCTEM)»

Jlabopartopnast ycranoBka Nel3 «M3mepeHus: ciekTpaibHbIX
XapaKTePUCTHK CBETO(PHIBLTPOBY

Crnexrpodoromerp SPEKOL

Jlaboparopnas ycranoBka Nel4 «Omnpenenenue pagnyca
KPUBHU3HBI JIMH3BI C TOMOIIBIO KoJiel] HproToHay

KommiekT o6opyaoBanus k mabopatopnoit padore Ne 15
«CpaBHeHHe TU(PPAKIIMOHHOTO U TUCTIEPCHOHHOTO CIIEKTPay
['onnomerp

®onaps pryTHbI « POTOH»

Jlabopartopnas ycranoBka Nel6 «3mepeHue CKOpoCcTH CBETa
Ocuumnorpad

Bbnok i u3ydeHust MOy JISITUH

Jlaboparopnas ycranoBka Nel7 «I[IpoBepka 3axona JlambGepTa»
(yueOHas aynutopus 201 kopnyc C)

KommnproTepHast TeXHUKA C BO3MOKHOCTBIO TIOJKITIOUEHHSI K CETH
“UuTepHeT”, MpOorpaMMHBIM OOECIIEUEHUEM B PEKUME
CamocTosiTenpHast MOJIKITFOYEHUS K TEPMHHAIBHOMY CepBepy, MPOrpamMMoit
pabora HKPAHHOTO YBEIMYCHUS U JJOCTYIIOM B DJIEKTPOHHYIO
nH(pOPMaAIMOHHO-00Pa30BaATEIBHYIO CPEy YHUBEPCUTETA.

(yueOHnas aynurtopus 204 xopnyc C)




