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1 ey v 3a1auM U3y4YeHHU S JUCUMILIIUHBI.

1.1 Ileab ocBOeHUsI TUCUHUIJIUHBI.

VuyeOHass OUCHHUIUIMHA «Y3JIBl U 3JIEMEHTHl MEOUIMHCKUX CHUCTEM)» CTaBUT CBOEH IIEIIBIO
H3y4YeHUE TEOPHUH aHAIM3a U CHHTE3a MEIUIIMHCKUX CUCTEM, CIIOCOOBI IOCTPOCHUSI M ONTUMHU3a-
MU MOJIeNH (PYHKIIMOHATBHBIX MPOIECCOB B MEIUIIMHCKUX CHCTEMaxX, OPHMEHTUPOBAHHBIX Ha
AKTHBHYIO JHArHOCTUKY W YIPABJICHHE COCTOSTHUEM OpraHu3Ma.

1.2 3agaun AUCHMILINHLI.
IIpy n3ydeHnn HaCTOSAIIEH JUCLHHUIIIIMHBI PEIAIOTCA CIEAYIOIINE 3a0a4Hn:
- HAY4YMTb CTYACHTOB BJIa/IETh METOJIaMH CUHTE3a U aHalu3a Mozeel QyHKIMOHAIBHBIX ITPO-
LIECCOB B MEIMLIMHCKUX CUCTEMAX;

- Hay4uTh (GOpMHUPOBATh KpuTepuu 3(H(HEKTUBHOCTH MEIULIMHCKUX CUCTEM U Ha UX OCHOBE OII-
THUMHM3UPOBATh UX MapaMeTPhI;
- I0OKa3aTh MPUHIIMIIBI TOCTPOEHUSI 000OIIEHHBIX OJI0K-CXEM MEIUIIMHCKUX CUCTEM U (hOPMHUPO-
BaHUs MEAMKO-TEXHUUECKUX TPEOOBAHUIN HA CUCTEMY.

1.3 MecTo JTUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl.
JucuunnuHa « Y316l U 3JIEMEHThl MEIUIIMHCKUX CHUCTEM)» OTHOCUTCSA K BaApUATUBHOM 4a-
ctu bioka 1 "Iucuurnuas! "' yaeOHOTO I1aHa.

1.4 Ilepeyenb MIaHMpyeMbIX pe3yJbTATOB O0y4YeHHMsl MO AUCHUILINHE, COOTHECeH-
HBIX € IVIAHNPYEMBbIMH Pe3yJIbTATAMM 0CBOCHHSI 00pa30BaTeIbHOI MPOrPaMMBI.

N3yuenue naHHOM y4eOHOW IUCHMIUIMHBI HAIPaBIeHO Ha (OPMHUPOBAHUE Yy OOy4aIOUIMXCS
npodeccuonanpHbix komnerenuui (OIIK-4, 11K-2)

Ne | Un- Conepxanue B pe3ynbrate u3yuenus yueOHONU AUCHUILUIMHBI 00yJarolue-
JIeKC KOMITIETEHIIUH Csl IOJKHBI
0. | Komrer | (uin e€ 4yacTu) 3HATh YMETh BJIQ/IETh
SHINH
1. | OIIK-4 | T'oToBHOCTHIO COBPEMEHHBIE Me€- | aHAJIU3UPOBATH MerogamMu  o0pa-
HPUMEHSATE CO- TOJBI TIpEJCTaBlie- | UMEIOUIYIOCS MH- | OOTKH  BH3yallb-
BpeMeHHbIe cpesi- | HMSL U XpaHeHus | popmanmio  Ouo- | HOM U rpadmude-
cTBA BhIMONHeHus | TPadudeckoil  mH- | 00bEKTa, MOABEp- | CKOM  mHQOpMa-
1 PeaKTHPOBA- dbopmanuu ¢ 1enbko | raTh ee BBIHI/I(6)J'II/I— UK 110 X%paKTe—
Lo TaBJICHUSI pe- | TEIbHOU - | puctukam Ouome-
M H306pAKEHHA pelcTaBie pe- | TeJNBHO o0pa- | pucTuKa oMe
. 3ynbTaToB  (QyHK- | OOTKE W MOJIyyaTh | IUIUHCKUX  CH-
U 4EepTExKEN U
LMOHUPOBAHUSI Me€- | HOBbIE CBEJCHHS | CTEM
IIOATOTOBKH KOH-
JUIIMHCKUX BBIYUC- | 00 HCCIeayeMoM
CTPYKTOPCKO- JUTENbHBIX  aJIro- | sIBJICHUU
TEXHOJNOTHIECKOH | pypyax
JTOKYMEHTAIH!
2. | IIK-2 ['oToBHOCTEIO K METOAUKY BBIIIOJIHATH TOTOBHOCTBIO K
YYaCTHIO B IIPO- MIPOBECHUS MEAHNKO- Yy4acTHIO B MIPO-
BEJICHUU MEIUKO- MCIUKO- 6HOH0queCKHe, BCACHUHN MCOUKO-
GHOIOTMUECKIX OMOJIOTMYECKHUX, HKOJIOTMYECKHE U | OMOJIOTMYECKHUX,
3
sKOmormyeckux i | YKOTOTHICCKUX Hay4HO- HKOJIOTMUECKUX U
HAYYHO- TEXHUYICCKH HAyYHO-
Hay9HO- ay4HO e €CKHe ay4HO
TEXHUUYECKUX UCCIJIEIOBAHUS C TEXHUYECKHX HC-
TEXHUYECKUX HC- . .
. HCCIJIETOBaHUI ¢ MIPUMEHEHUEM CJIEIOBaHMH ¢
CIIEOBaHMH ¢
IIPUMEHEHUEM TEXHUUYECKUX IPUMEHEHUEM




Neo | Un- Conepxanue B pesynbTaTe nzydeHus yaeOHOW MUCIUILIMHBI 00 y4JaroIIre-
JIEKC KOMIIETCHITHH Csl IOJKHBI
n. | komrer | (Wi e€ 4acTh) 3HATh yMETh BJIQ/IETh
CHITNH
MIPUMECHCHHEM TEXHUYECKUX CPEICTB, TEXHUYCCKHUX
TEXHUUYECKUX CPEJCTB, MH(POPMALIMOHHBI | CPEACTB, HHPOP-
cpencts, uadop- | MHPOPMALMOHHBIX | X TEXHOJOTUH 1 MAaIMOHHBIX TEX-
MAIHOHHBIX Tex- | TEXHOJIOIHMH 1 METOJIOB HOJIOTUH U METO-
HOJOIMii i MeTo- | MCTOZOB 00paboTku OB 00pabOTKH
110B 0GPaBOTKH 00paboTkH pe3yIbTaToB pe3yIbTaToB
N — pe3ysIbTaToB

2. CTpyKTypa U copep:KaHue TUCIHHUILUIUHBI.

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHUILJIMHBI 110 BUIaM padoT.
O6m1ast TpyI0€MKOCTh TUCHHUILIMHBI cocTaBisieT 4 3a4.ei. (144 yaca), ux pacnpeaeneHue
1o BHJIaM paloT MpeacTaBiIeHo B Tabnune (01 cmyodenmos ODO).

Bun yuebnoit paboTbl Bcero CemecTtpbl
4acoB (dacer)
5

KonTakTHasi pabora, B TOM 4yHcJI€: 76,3 | 76,3
AyIuTOpHBIE 3aHATHS (BCEro) 72 72
B Tom uncie:
3aHsATUS JEKIIMOHHOTO TUTIA 36 36
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPDI, MPAKTUYECKUE
3aHSTHS) i )
JlaGopaTopHble 3aHATHS 36 36
HNnas konTaKkTHasA padora:
Kontpoib camocTositenbHo paboTsl (KCP) 4 4
ITpomesxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTejibHas paboTa, B TOM YHUCJIE: 41 41
[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 20 20
IToaroroBka K TEKyIemMy KOHTPOJIIO 21 21

KourtpoJn: 26,7 | 26,7
IToaroroBka K sK3aMeHy 26,7 | 26,7
IIpomexyTouHas aTTecTAlMU (3auem, dK3aMeH) JK3a-

MEH
OO01mas TpyA0eMKOCTh yac 144 144
3a4. eI. 4 4
B TOM YHCJIe KOHTaKTHas padora | 76,3 | 76,3

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnipenenenue Bua0B yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3iesiaM IUCIUILTHHBL.
Pa3nensl AuCHMIITUHBL, U3y4aeMble B 5 ceMecTpe (ouHas gopma)

KonmuecTBo yacoB

Ne HanmenoBanue pasnenos AynuropHas Breayu
Bcero TOpHast

pabora
pabora




J | 113 JIP | CPC
1 2 3 4 5 6 7
0. BBenenue 1 1 0 0 0
1 Buonorudeckast u OMOTEXHUYECKAsE CUCTEMBI KaKk 00b- 17.517.5] 0 0 0
€KThI HCCIIIOBAaHUS
2. |[MeauuuHCKIE MOHUTOPHBIE CUCTEMBI 17,5/17,5] O 0 0
3. |Ycunurenu 6MONOTEHIMAIOB 12 | 0 0 4 8
4 OyHKIMOHATbHBIE YCTPOUCTBA HA OIEPALMOHHBIX 1l o 0 4 ]
YCWJIMTEIIAX JUIsl MEIMIIMHCKUX U3JEINI
5. |'enepaTopbl CUTHAJIOB 12| 0 0 4 8
6. |BTOpuuHbIE HCTOUHUKH IEKTPOIUTAHUS 12 | 0 0 4 8
7.  |AHaAIOroBbBIE KOMMYTATOPbI 12| 0 0 4 8
3 VYerpoiicTBa HEMPEPBIBHO-AUCKPETHOTO MpeoOpa3oBa- 121 o 0 4 3
HUSI CUTHAJIOB
9. |IIpubopsl ¢ 3apsiIHON CBSI3bIO 12 | 0 0 4 8
WuTepdeiichl 115 NOAKIOYEHUS Y310B MEIUILIMTHCKOM
10. |TeXHHMKH K MUKpOIpoIeccopaM, MUKpOKOHTposuiepam | 12 | 0 0 4 8
u [19BM
11, KomnerotrepHsie TEXHOJIOTHH PACteTa 1 POSKTHPOBA- | |5 | 0 4 ]
HUS Y3JI0B MEAUITUHCKON TEXHUKU
12.
Hmoeo no oucyuniune: 144 | 36 0 36 72

[Tpumeuanue: JI — nexuuu, 113 — npaktrueckue 3anstus / cemunapsl, JIP — mabopatopHsie 3aHsi-
tust, CPC — camocrositensHast paboTa CTyaeHTa

2.3 ConeprxaHue pa3/ie/ioB AUCHUNIHHBI:

2.3.1 3auATHA JEeKIHOHHOI0 TUIIA.

No Haumenosanue pas- Conepanie pasena dopma Tekye-
Jena 0 KOHTPOJISI
1 2 3 4
1. |BBenenue BBenenue B onpeneneHue U CyTh TUCHHATLINHBI IK3amen
buonoruueckas u|CHCTeMHBIN MOJAX0A K U3YYEHHIO OOBEKTOB JKUBOU
OMOTeXHUYEeCKass CH-M HeXuBOMl mpuponabl. Knaccudukamus cucrem.
2. |cteMbl Kak 0O0BeKThI|CrocoObl omucaHusi cucreM. CHUCTEMHBbIE aCHEeKThI Ox3amen
HCCIEA0BaHUSA yrnpasieHusi. OCHOBHbIE (YHKIIMOHAJIBHBIE Xapak-
TEPUCTUKH CIOKHBIX CHCTEM.
[Tpobnemsbl  ananmu3za|OmnpeneneHue, oOIIKMe CBOMCTBA M MPUHIUIBI CHUH-
3. |m cuHTe3a Oworex-|te3a BTC. Knaccubukamus OHOTEXHUYECKHX CH- Ox3amen
HUYECKUX CUCTEM  |cTeM. THIIBI M cpesicTBa yIIpaBICHHUSL.
MeauuuHckue  Mo-|bHoTeXxHMYECKHE acleKThl MOHHUTOPHBIX CHCTEM.
HUTOpHbIE cucteMsl |Kiaccuduxanus MOHUTOPHBIX cucteM. MHCTpyMeH-
4. TaJbHbIE MOHUTOPHBIE CUCTEMBI. BpIuucnureabHble Ox3amen
MOHHUTOPHBIE CHUCTEMBL. MUKpPOIIPOLIECCOPHBIE MO-
HUTOPHBIE CUCTEMBI.
Yeunutenu  6uono-|KoHTakT ycunurens OMONOTEHLIMAIOB ¢ KOXeH 4e-| Jk3ameH, 3a-
5 |TeHImanoB pe3 anexTposl. BxonHble nienu ycunureneil 6uono-| wuma nabopa-
' TeHIMaa0B. OIepaluoHHbIe YCHIUTENU B ILENAX| mopHouU pabo-
peructpauuu OuonoreHuanoB. llpuMenenue uH- mot Nel




BEPTUPYIONIMX W HEMHBEPTHPYIOIINX yCUIIUTENCH B
MEIUIIMHCKOM TIprbopocTpoeHnn. CXeMbl MojaBIie-
HUS CHH(]A3HBIX MTOMEX ¢ MOMOIIbI nuddepeHIu-
QIBHBIX W WHCTPYMEHTAJbHBIX ycunutened. I[lon-
KIIOYCHUE YCHIIUTENCH OMONOTEHIIMAIOB K MUKPO-
ANIEKTPOJaM. Y CHIIUTENHN C TaTbBAaHUYECKON pa3Bsi3-
KOH.

QD yHKINOHAIbHBIE
YCTpOWCTBa Ha oOIe-

JIvuHeliHble y37IbI MaTeMaTHuyeckon o0paboTku Omo-
JIOTUYECKUX CUTHAJIOB. AKTHUBHBIC DJICKTPUYCCKHE

Dxzamen, 3a-
wuma nabopa-

6. [pallOHHBIX  ycHIU-|QuabTpel. JIuHeliHbIE TIpeoOpazoBaTeid CUTHAJIOB. .
TeNnax Juis MenuuuH-HenuHelinbple npeoOpazoBaTeay aHAJIOTOBBIX CUTHa- MopHot pago-
CKUX U3ICIINU JIOB. DJIEMEHTEI AaHAJIOIOBOU ITAMSITH. mot Ne2
I'eneparopsl cursa-|I'eHepaTopbl CHHYCOMAAIbHBIX (FAPMOHUYECKHUX )

JI0B CUTHAJIOB. AHAJIOrOBbIE I'€HEPATOPhl MPSIMOYTOJIb- Ysamer. -
HBIX MMITYJbCOB. MHTErpaibHble TaiMepbl U I'eHe- !
. wuma nabopa-

7. paTopsl Ha UX OCHOBE. ['eHepaTOphl IMHEWHO U3Me- mopHoti pato-

HAWOLLErocss HanpspkeHus. PyHKIMOHAIbHBIE I'EHE- ot No3
patopbsl. Monynsatopel. ®a304yBCTBUTENIBHBIE [I€- B
TEKTOPBI.

Bropuunesie uctou- Beimpsimurenu. CrinaxuBatomue ¢GuinbTpbl. Jluneil-| Oxsamen, 3a-

g |HWKH  DIJIEKTPOINTA-|HbIe crabmwin3aropsl HanpsbkeHus. CxeMOTeXHHKa| wuma aabopa-

" |HUS HMMITYJIbCHBIX CTaOWUIIM3aTOpPOB HampspkeHus. WH-| mopnuoi pabo-
BEPTOPHBIE CXEMBI. mul Ned
Amnanorosble KOMMY- KoMMyTaTtopsl Ha MOJIEBBIX TpaH3UCTOpax. AHano-| Jxsamen, 3a-
g, |TaTOpHI TOBbI€ MYJBTHILICKCOPBI U MAaTPUYHbIE KOMMYTATO-| wuma 1abopa-
' pbl. XapaKTEepUCTUKU U SKCIUIYTallMOHHBIE Mapa-| mopHoi pabo-
METPbI AHAJIOTOBBIX KOMMYTaTOPOB. mut NeS
VYcerpoiictBa  Hemnpe-|Ludpoananorossie mpeodpa3oBarenn. AHAJIOTOBO-| JK3ameH, 3a-
10, |[PPIBHO-ICKPETHOTO ugpoBsle IpeoOpa3oBaTey. wuma nabopa-
" \mpeoOpa3oBaHus mopHot pabo-
CUTHAJIOB mul Neb
[Ipubopsr ¢ 3apsan-|Ycrpoiicteo II3C. Ilpunmun opranmzauuu [13C| Oxsamen, 3a-
1 HOM CBSI3BIO Mmatpuu. [Tapamerps! u xapakrepuctuku [13C. wuma nabopa-
' mopHoU pabo-
mu1 Ne7
WuTepdeiicb migUuatepdeiicer maructpaneit [I19BM. Hurepdeiics
nojkatouenus: y3noB|/ALIL. Iludpossie uHTEpdeiics y3710B MeIUIUH- D3AMEH. 3~
MEIUIIMHCKOW  TeX-|CKOW TEeXHUKH. g
wuma nabopa-

12.|HUKM K MHKpPOIIPO- .
eccopaM,  MHKPO- mopHoti pato-

mul Ne§
KOHTpOJJIEPAM "
[19BM
Komnberorepubie OCo0EHHOCTH TEXHOJIOTHUYECKOTO TMpoIecca MpoeK-
TEXHOJIOTUU pacueTa|TUPOBAHMs CPENCTB MEAMLIMHCKOW TEXHUKH C HC- Msamer. 3d-
u  npoektupoBanus|nonb3oBanueM CAIIP. OcHoBHBIE OOBEKTHI MeIH- 6

13. |y3710B MEIUUMHCKOMN|IMHCKUX HW3JEINH, MPOEKTUPYEMBIX C IOMOUIBIO wuma ra oga-
TEXHUKHU CAIIP. Apromaru3zamusi NpPOEKTUPOBAaHUS I€4at- mo;:;t Z%g o

HBIX IIJIaT U 6I/IOMC,Z[I/II_II/IHCKI/IX na60paTop1/1ﬁ Ha HX
OCHOBC.

2.3.2 3aHATHA CEMUHAPCKOIO THUIIA.
CornacHo y4eOHOMY IUIaHY CEMMHAPCKHE 3aHATHS 10 JaHHOM AMCUUIUIMHE HE Hpemdy-




CMOTPEHBL.

2.3.3 JIaGopaTopHbIe 3aHATHS.

HanmenoBanue 1abopaTopHbIX paboT

dopma TeKy1e-
IO KOHTPOJISt

3

4

Vcunmnrenn 61/IOHOTCHI_[I/IaJ'IOB

[TuceMeHHbII
OTYET W 3aIuTa
nmabopaTopHOH
paboThI

@yHKIMOHAIBHBIE YCTPOKCTBA HA ONIEPALIMOHHBIX YCUIIUTENAX I MEIU-
LIUHCKUX U3AEIui

[TuceMeHHbII
OTYET W 3aIuTa
nabopaTopHOH
paboThI

I'eneparopsl curHanoB

[TuceMeHHbII
OTYET W 3aIluTa
nabopaTopHOH
paboThI

BTOpI/ILIHI)Ie HNCTOYHHKHU SJICKTPOIIUTAHUS

[TucemeHHbIM
OTYET W 3aIluTa
nabopaTopHOH
paboThI

AHajoroBble KOMMYTaTOPBI

[TucemeHHbBIM
OTYET W 3aIluTa
nabopaTopHOH
paboThI

VYceTpolicTBa HENPEepbIBHO-TUCKPETHOTO MTPE0OPa30BaHUs CUTHAJIOB

[TuceMenHbII
OTYET M 3aluTa
nabopaTtopHoOi
palboThI

[Tpubops! ¢ 3apsIHON CBA3BIO

[TuceMenHbII
OTYET M 3aluTa
nabopaTtopHoOi
paloThI

WuTepdeiich! ams NOIKITIOYSHHS Y3JI0B METU-ITTHCKOM TEXHUKU K MUKPO-
npoiieccopam, MUKpoKoHTposuiepam u [I9BM

[TuceMeHHbII
OTYET M 3aluTa
nabopaTtopHoOi
palboThI

KoMnbroTepHble TEXHOJIOTMH pacyeTa U NpOo-€KTUPOBAHUS Y3JI0B MEIU-
I[IUHCKOU TEXHUKHU

[TuceMeHHbII
OTYET M 3aluTa
nmabopaTtopHoit
paboThI

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

. CornacHo y4eOHOMY IUIaHY KypCOBBbI€ NMPOEKThl IO JaHHOW NHUCUUIUIMHE HE TMpeay-
CMOTpPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 0O0eceYeHus AJIs1 CAMOCTOATEIbHONH padoThl
00y4aIMXCcH M0 JUCUMUIIIIMHE

Ne

Bux CPC

IlepeueHp yueOHO-METOMUECKOT0 00eCIeueH s JUCIIUILTHHEI
T10 BBITIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI




3

Pazgen «buomormyeckas
1 OMOTEXHUYECKAs CHU-
CTEMBI KaK OOBEKTHI HC-
CJIEIOBAHMS

Kopenesckuit, Hukonait AnekceeBuy, [loneunrenes, EB-
reauit [lapdupoBud Y36l U 371eMEHTHl OMOTEXHUYECKUX
cucTteM: y4eOHUK i cTyaeHToB By30B /H. A. KopeHnes-
ckuii, E. I1. IToneunrtenes -Crapsiit Ockon: THT, 2013
Kopenesckuii, Hukonaii AnexceeBuu Bpenenue B
HampaBlieHUuE MOATrOTOBKH "buorexHuueckue cUCTeMbl U
TexHoJoruu": yuyeObHOoe mocoOue s CTYACHTOB BY30B,
obyuaromtuxcst mo Hanpasienuro 201000 "buorexHuue-
ckue cucrembl u TexHonoruu" /H. A. KopeneBckuii -
Crapsriit Ockon: THT, 2013

Kopenesckuii, Hukonaii AnexceeBuu Bpenenue B
HampaBlieHUuEe MOATrOTOBKH "buorexHuueckue cUCTeMbl U
TexHoJoruu": yuyeObHOoe mocoOue s CTYACHTOB BY30B,
obyuarontuxcst mo Hanpasienuro 201000 "buorexHuue-
ckue cucrembl u TexHonormu" /H. A. KopeneBckuii -
Crapsiit Ockon: THT, 2013

Kopenesckuii, Hukonait AnekceeBuy, [loneunrenes, EB-
reauii [lappupoBuy Dkcrutyatanus 1 peMOHT OMOTEXHH-
YECKUX CHCTEM MEIUIIMHCKOTO HAa3HAUYCHMs: yueOHOE I0-
cobue g cryaentoB By3oB /H. A. Kopenesckuii, E. I1.
[Toneuntenes -Crapsiit Ockon: THT, 2012

Kopenesckuii, Hukonait AnekceeBuu, [loneuurenes, EB-
reauit [lappupoBuy buoTEeXHHUYECKHE CHUCTEMBI MEIHU-
[MHCKOTO Ha3HAYeHUs: Y4eOHUK JIsI CTYACHTOB BY30B
/H. A. Kopenesckuii, E. II. IlomeunrteneB -Crapblit
Ockom: THT, 2012

SlkoBnesa, Mpuna BrnanumupoBHa be3onacHocTh Menu-
[IUHCKON TEXHUKHU: yuyeOHOe mocobue i CTyIEeHTOB BY-
30B, oOyyaroluxcs 1o HampasieHuio "buorexnuueckue
cucreMbl u TexHonorun" /M. B. SxosneBa -Crapblii
ockou: THT, 2013

bepesun, Cepreii fAxoBneBud OCHOBBI KHOEPHETHUKU U
yIOpaBJIeHUE B OHOJIOTHYECKUX M MEIUIIMHCKUX CHCTE-
Max: yueOHoe nmocobue ans ctyaeHToB By30B /C. f. bepe-
3uH -Crapsiii Ockost: THT, 2013.

Pa3znen «MenunmHckue
MOHUTOPHBIE CUCTEMBI

Kopenesckuii, Hukonait Anekceesuy, [loneunrenes, EB-
renuit [laphupoBud Y3ibl U 2IeMEHTHI OMOTEXHUUECKHUX
cucTeM: yueOHUK it cTyneHToB By30B /H. A. Kopenes-
ckuil, E. 1. IToneuntenes -Crapsiit Ockon: THT, 2013
KopeneBckuii, Hukonaii AnexkceeBuu Bpenenue B
HaIpaBJIeHUE MOATOTOBKM "BHOTEXHWYECKUE CUCTEMBI U
TexHoJoruu": yuyebHoe mocoOue Ansi CTYACHTOB BY30B,
obyuaromuxcst mo Hampasienuo 201000 "buorexnuue-
ckue cucrembl u TexHojorun" /H. A. KopeneBckuii -
Crapsiit Ockon: THT, 2013

Kopenesckuii, Hukonaii AnexceeBuu Bpenenue B
HaIpaBJIeHUE MOATOTOBKM "BHOTEXHWYECKUE CUCTEMBI U
TexHoJoruu": yuyebHoe mocoOue Asi CTYACHTOB BY30B,
obyuaromuxcst mo Hampasienuio 201000 "buorexHuue-
ckue cucrembl u TexHonorun" /H. A. KopeneBckuii -
Crapsiii Ockon: THT, 2013




Kopenesckuii, Hukonait AnekceeBuu, [loneunrenes, EB-
reauit [lappupoBuu DKcruryatanust 1 peMOHT OMOTEXHU-
YEeCKUX CHCTEM MEIMLMHCKOrO Ha3HauYeHus: ydyeOHoe Mo-
cobue misa cryaentoB By3oB /H. A. Kopenesckwii, E. I1.
[Toneuurene -Crapoiii Ockon: THT, 2012

Kopenesckuit, Hukonait AnekceeBuy, [loneunrenes, EB-
reauii [lapdupoBud bHOTEXHHUYECKHE CHUCTEMBI MeEIHU-
LMHCKOTO HA3HAYEHHUS: YYECOHUK IJisi CTYICHTOB BY30B
/H. A. Kopenesckuii, E. II. IloneuureneB -Crapsrii
Ockoi: THT, 2012

SlkoBneBa, Mpuna BrnanumupoBHa be3zonacHocTh Menu-
[IUHCKON TEXHUKHU: yueOHOE TocoOue I CTY/IEHTOB BY-
30B, OOYyYalOIIMXCs MO HaIpaBJeHUIO "BHOTEXHHYECKHE
cucremMbl u Texnomoruu" /M. B. SxosneBa -Crapsblii
ockojr: THT, 2013

bepesun, Cepreii SxoBneBud OCHOBBI KUOCPHETUKU WU
yhpaBieHHE B OHOJOTMYECKMX U MEAMIIMHCKHX CHUCTe-
Max: yaeOHoe mocobue st ctyneHToB By30B /C. f. Bepe-
3uH -Crapsiii Ockoini: THT, 2013.

Paznen «Ycunurenu
OHUOIIOTEHIIUAIOBY

Kopenesckuit, Hukonait AnekceeBuy, [loneunrtenes, EB-
reduit [lappupoBuy Y3iibl U 37€MEHThl OMOTEXHHUUECKUX
cucTteM: y4eOHUK s cTyaeHToB By30B /H. A. KopeHnes-
ckuit, E. I1. IToneunrtenes -Crapsiit Ockoisi: THT, 2013
KopeneBckuii, Hukomaii AnexkceeBuu Baeaenue B
HaIpaBJIEHUE MOATOTOBKM "bHOTeXxHMYECKHEe CUCTEMBI U
TEeXHOJOrun'": yyebHoe mocoOue sl CTYAEHTOB BY3O0B,
oOyuaromuxcst mo HanpasieHuto 201000 "buortexuuue-
ckue cucrembl u TexHonormu" /H. A. KopeneBckuii -
Crapsrit Ockon: THT, 2013

Kopenesckuii, Hukomaii AnexkceeBuu Bpeaenue B
HaIpaBJIEHUE MOATOTOBKM "bHOTEeXHMYECKHE CUCTEMBI U
TEeXHOJOruu'": yyeObHOoe mocoOue sl CTYIEHTOB BY30B,
oOyuatomuxcst o HampasieHuto 201000 "buotexuuue-
ckue cucrembl u texHojoruu" /H. A. Kopenesckuii -
Crapsrit Ockon: THT, 2013

Kopenesckuii, Hukonait Anekceesuy, Iloneunrenes, EB-
renuit [lappupoBud Dkcrmyaranusi ¥ peMOHT OMOTEXHH-
YEeCKHUX CUCTEM MEAMIIMHCKOro Ha3HAYeHMs: yueOHOe Io-
cobue msa crynentoB By3oB /H. A. Kopenesckuii, E. I1.
IToneuntenes -Crapsiit Ockon: THT, 2012

Kopenesckuit, Hukonait AnekceeBuu, [loneunrenes, EB-
reauit IlapdupoBuu buoTexHHueckue cHUCTEMBI MeIu-
IUHCKOTO Ha3HA4YeHMs: YUeOHUK aJisi CTYIACHTOB BY30B
/H. A. Kopenesckuii, E. II. Iloneunrtene -Crapblit
Ockomn: THT, 2012

SlkosneBa, Mpuna BiagumuposHa be3omacHocTs menu-
LUHCKOM TEXHUKHU: yuyeOHOe mocobue i CTYJIEHTOB BY-
30B, 0Oy4alOUIMXCS MO HarpaBieHHIO "buorexHuyeckue
cuctembl u TexHojoruu" /U. B. SfkoBneBa -Crapsiii
ockon: THT, 2013

bepesun, Cepreit SIxkoBneBud OCHOBBI KHMOCPHETHUKH H
ylpaBjieHHe B OMOJIOTMUECKUX W MEIUIMHCKHX CHCTe-




Max: yaeOHoe mocooue st ctyaeHToB By30B /C. . bepe-
3uH -Crapsiii Ockos: THT, 2013.

Paznen «®yHKunoHab-
HbIE YCTPOWCTBA Ha Olle-
PALMOHHBIX YCUIIUTE-TISAX
IS MEAUIIH-CKUX H3-
B (501070705

Kopenesckuii, Hukonait AnekceeBuu, [loneuurenes, EB-
reanit [TapdupoBuy Y3ibl U 371€MEHTB OMOTEXHUYIECKUX
cucreM: y4eOHMK 11 ctyaeHToB By30B /H. A. KopeHes-
ckuid, E. I1. IToneuntenes -Crapsiit Ockon: THT, 2013
KopeneBckuii, Hukomaii AnexkceeBuu Bpenenue B
HaIpaBJe€HUE MOJATOTOBKH "BHOTEXHHUYECKUE CHCTEMBbI U
TexHoJoruu": yyebHoe mocoOue s CTYAEHTOB BY30B,
obyuatomuxcst o Hanpasienutro 201000 "buorexnuue-
ckue cuctemMbl u TexHomoruu" /H. A. KopeneBckuii -
Craperit Ockon: THT, 2013

KopeneBckuii, Hukomaii AnexkceeBuu Bpenenue B
HaIpaBJe€HUE MOJATOTOBKH "BHOTEXHHUYECKUE CHUCTEMBbI U
TexHoJoruu": yuyebHoe mocoOue s CTYAEHTOB BY30B,
obyuaromtuxcst mo Hamnpasienutro 201000 "buorexnuue-
ckue cucteMbl u TexHomoruu" /H. A. KopeHeBckuii -
Craperit Ockon: THT, 2013

Kopenesckuii, Hukonait AnekceeBuu, [loneuurenes, EB-
reanii [TapdupoBud DKcruryatanust 1 peMOHT OMOTEXHH-
YEeCKUX CHCTEM MEIULMHCKOrO Ha3HaueHus: yueOHoe Mo-
cobue g crynaentoB By3oB /H. A. Kopenesckwii, E. I1.
[Toneuntenes -Crapsiii Ockon: THT, 2012

Kopenesckuit, Hukonait AnekceeBuu, [loneunrenes, EB-
reauii [lapdupoBud BHOTEXHUYECKHE CHUCTEMBI MeEIHU-
[MHCKOTO HA3HAYEHHUS: YYEOHUK IJisi CTYICHTOB BY30B
/H. A. KopeneBckuii, E. IlI. Ilomeuutener -Crapsiii
Ockoi: THT, 2012

SlkoBnesa, Mpuna BrnanumupoBHa be3omacHocTs Menu-
LMHCKOM TEXHUKHU: yuyeOHOe IocoOue i CTYJIEHTOB BY-
30B, oOyuaromuxcs 1Mo HampaBieHHio "buorexnuueckue
cuctembl u TexHonorun" /M. B. SxosneBa -Crapsiii
ockon: THT, 2013

bepesun, Cepreit SxoBneBud OCHOBBI KHMOEPHETUKH U
yrpaBieHHEe B OHOJOTHYECKHX U MEAMIIMHCKHX CHUCTe-
Max: yueOHoe mocobue ans ctyaeHToB By30B /C. f. bepe-
3uH -Crapsiii Ockon: THT, 2013.

Pasznen «I'eneparopsl
CUTHAJIOB)

Kopenesckuit, Hukonait AnekceeBuu, [loneunrenes, EB-
renuit [TappupoBuy Y3ibl U 37€MEHThl OMOTEXHHUUECKUX
cucTteMm: y4eOHUK il cTyneHToB By30B /H. A. Kopenes-
ckuid, E. I1. IToneuntenes -Crapsiit Ockon: THT, 2013
KopeneBckuii, Hukomaii AnexkceeBuu Bpeaenue B
HaIpaBJIEHUE MOATOTOBKM "bHOTeXHMUYECKHE CUCTEMBI U
TEXHOJIOTHH": ydeOHOe T0COOMe MJisi CTY/IEHTOB BY30B,
oOyyatomuxcst o HampasieHuto 201000 "buorexuuue-
ckue cucrembl u texHomorun" /H. A. Kopenesckuii -
Crapsiii Ockon: THT, 2013

KopeneBckuii, Hukomaii AnexkceeBuu Bpeaenue B
HaIpaBJIEHUE MOATOTOBKM "bHOTeXHMUYECKHE CUCTEMBI U
TEXHOJIOTHH'": y4eOHOe TOoCOOMe MJisi CTY/IEHTOB BY30B,
oOyuatomuxcst o HampasieHuto 201000 "buotexuuue-
ckue cucrembl u texHojorun" /H. A. Kopeneckuii -




Crapsriit Ockon: THT, 2013

Kopenesckuit, Hukonait AnekceeBuy, [loneunrenes, EB-
reauit [lappupoBuu DKcruryaTanus 1 peMOHT OMOTEXHU-
YECKUX CHCTEM MEIUIMHCKOTO Ha3HAuYeHUs: yueOHOe To-
cobue musa crynenToB By3oB /H. A. Kopenesckuii, E. I1.
[Toneuntenes -Crapsiit Ockon: THT, 2012

Kopenesckuii, Hukonait AnekceeBuu, [loneuurenes, EB-
reanii [lapdupoBuu buoTexHHYECKHE CUCTEMBI MEIH-
[UHCKOTO Ha3HAUYeHUs: Y4eOHUK JIsl CTYACHTOB BY30B
/H. A. Kopenesckuii, E. II. IlomeunrteneB -Crapblit
Ockomn: THT, 2012

SkoBnesa, Upuna BianumupoBHa be3onacHocTh Menu-
[UHCKON TEXHUKHU: yuyeOHOe mocobue i CTYJIEHTOB BY-
30B, oOydaroluxcs 1o HamnpasieHUio "buorexHuueckue
cucreMbl u TtexHonoruu" /M. B. fxoBmeBa -Crapsiii
ockou: THT, 2013

bepesun, Cepreii fxoBneBud OCHOBbI KUOEPHETUKU U
yOpaBjieHUE B OMOJIOTHYECKUX M MEIUIIMHCKHX CHUCTE-
Max: yaeOHoe mocobue st ctyneHToB By30B /C. f. bepe-
3uH -Crapbiii Ockon: THT, 2013.

Paznen «Bropuunseie uc-
TOYHHUKH IJIEKTPOITUTA-
HUS

Kopenesckuii, Hukonait AnexkceeBuu, [loneuurenes, EB-
reanii [TapdupoBud Y3IIbl U 2IEMEHTHI OMOTEXHUYESCKHX
cucTteMm: yueOHUK it cTyneHToB By30B /H. A. Kopenes-
ckuil, E. 1. Iloneuntenes -Crapsiit Ockon: THT, 2013
KopeneBckuii, Hukomaii AnekceeBuu Bpenenue B
HaIpaBJ€HUE MOJATOTOBKH "BHOTEXHHUYECKUE CHCTEMBI U
TexHoJoruu'": yuyebHoe mocoOue Asi CTYACHTOB BY30B,
obyuaromtuxcst mo Hamnpasienuto 201000 "buorexnuue-
ckue cucrembl u TexHojorun" /H. A. KopeneBckuii -
Crapsrii Ockon: THT, 2013

KopeneBckuii, Hukonaii AnekceeBuu Bpenenue B
HaIpaBJ€HUE MOJTOTOBKH "BHOTEXHHUYECKUE CHCTEMBI U
TexHoJoruu": yuyebHoe mocoOue A CTYACHTOB BY30B,
obyuaromuxcst mo Hamnpasienuro 201000 "buorexnuue-
ckue cucrembl u TexHojorun" /H. A. KopeneBckuii -
Crapsrit Ockon: THT, 2013

Kopenesckuit, Hukonait AnekceeBuu, [loneunrenes, EB-
reanii [lapupoBuy Dkcrutyatanust 1 peMOHT OMOTEXHH-
YECKUX CHCTEM MEIUIIMHCKOTO Ha3HAYEHUS: y4eOHOe T0-
cobue g cryaentoB By3oB /H. A. Kopenesckuii, E. I1.
[Toneuntenes -Crapsiit Ockon: THT, 2012

Kopenesckuii, Hukonait AnekceeBuy, Iloneunrenes, EB-
reauii [lapdpupoBuu buorexHuyeckne CUCTEMBI MEIU-
[IMHCKOTO Ha3HAYEeHUS: YYEOHUK IJISI CTYACHTOB BY30B
/H. A. KopeneBckuii, E. IlI. Ilomeuntenes -Crapsiii
Ockom: THT, 2012

Axosnea, MUpuna BrnagumupoBHa be3omacHOCTh Menu-
[IUHCKON TEXHUKHU: yueOHOe Tmocobue i CTYIEHTOB BY-
30B, oOyuaroluxcs 1o HampasieHuio "buorexHuueckue
cucreMbl u TexHonorun" /M. B. SxosneBa -Crapblii
ockom: THT, 2013

bepesun, Cepreii fAxoBneBnd OCHOBbI KHOEPHETHUKU U




yIpaBJieHUe B OMOJOTHMYECKUX W MEIUIIMHCKHX CHCTe-
Max: yueOHoe mocobue ais ctyneHToB By30B /C. f. bepe-
3uH -Crapbiii Ockon: THT, 2013.

Pa3gen «AHaorossle
KOMMYTaTOPbI»

Kopenesckuit, Hukonait AnekceeBuy, [loneunrtenes, EB-
reauit [lapdupoBud Y36l U 371eMEHTH OMOTEXHUYECKUX
cucTeM: y4eOHUK s cTyaeHToB By30B /H. A. Kopenes-
ckuit, E. I1. IToneunrtenes -Crapsiit Ockon: THT, 2013
Kopenesckuii, Hukonaii AnexceeBuu Bpenenue B
HallpaBJ€HUE MOJArOTOBKH "BHOTEXHUYECKUE CHCTEMBI U
TexHoJoruu": yuyeObHOoe mocoOue sl CTYACHTOB BY30B,
obyuaromuxcst mo Hanpasienuro 201000 "buorexHuue-
ckue cucrembl u TexHojoruu" /H. A. KopeneBckuii -
Crapsriit Ockon: THT, 2013

Kopenesckuii, Hukonaii AnexkceeBuu Bpenenue B
HaIlpaBJEHUE MOJArOTOBKH '"BHOTEXHUYECKUE CHCTEMBI U
TEXHOJIOTHH": y4eOHOe TOoCcOoOue MJisi CTYJIEHTOB BY30B,
oOyuaromuxcst mo HanpasieHuto 201000 "buortexuuue-
ckue cucrembl u TexHonormu" /H. A. KopeneBckuii -
Crapsiit Ockon: THT, 2013

Kopenesckuii, Hukonait AnekceeBuy, [loneunrenes, EB-
reanii [lapdupoBuu Dkcmityaranus U peMOHT OMOTEXHH-
YECKUX CHCTEM MEIUIIMHCKOTO HAa3HAUYCHMs: yueOHOe I0-
cobue g cryaentoB By3oB /H. A. Kopenesckuii, E. I1.
[Toneuntenes -Crapsiit Ockon: THT, 2012

Kopenesckuii, Hukonait AnekceeBuu, [loneuurenes, EB-
reauit [lappupoBuy buoTeXHUYECKHE CHUCTEMBI MeEIU-
[UHCKOTO Ha3HAYeHMs: YYeOHUK MAJisi CTYIACHTOB BY30B
/H. A. Kopenesckuii, E. II. IlomeunteneB -Crapblit
Ockom: THT, 2012

SkoBneBa, Upuna BrnanumupoBHa be3zonacHocTh Menu-
[IUHCKON TEXHUKHU: yuyeOHOe mocobue i CTyIEeHTOB BY-
30B, oOyyaroluxcs 1o HampasieHuio "buorexHuueckue
cucreMbl u TexHonorun" /M. B. SxosneBa -Crapslii
ockou: THT, 2013

bepesun, Cepreii fxoBneBud OCHOBBI KUOEPHETHUKU U
yrpaBieHHEe B OHOJOTHYECKHX U MEAMIIMHCKHX CHUCTe-
Max: yaeOHoe nmocobue st ctyaeHToB By30B /C. S. bepe-
3uH -Crapsiii Ockos: THT, 2013.

Paznen «YcrpoiicTBa
HENPEPBIBHO-
JTMCKPETHOTO TIpeolpa-
30BaHUS CUTHAIIOBY

Kopenesckuii, Hukonait Anekceesuy, [loneunrenes, EB-
renuit [laphupoBud Y376l U 2JIE€MEHTHl OMOTEXHUUYECKHUX
cucTeM: yueOHUK it cTyneHToB By30B /H. A. Kopenes-
ckuii, E. I1. [Toneunrtenes -Crapeiit Ockon: THT, 2013
Kopenesckuii, Hukonaii AnekceeBuu Bpenenne B
HaIpaBJIeHUE MOATOTOBKM "BHOTEXHWYECKUE CUCTEMBI U
TexHoJoruu": yuyebHoe mocoOue AJsi CTYACHTOB BY30B,
obyuaromuxcst mo Hampasienuo 201000 "buorexnuue-
ckue cucrembl u TexHojorun" /H. A. KopeneBckuii -
Crapsiit Ockon: THT, 2013

Kopenesckuii, Hukonaii AnekceeBuu Bpenenune B
HaIpaBJIeHUE MOATOTOBKM "BHOTEXHWYECKUE CUCTEMBI U
TexHoJoruu": y4yebHoe mocoOue AJsi CTYACHTOB BY30B,
obyugaromuxcst mo Hanpasiennio 201000 "buorexnuue-




ckue cuctembl U TexHomoruu" /H. A. KopeneBckuii -
Crapsiii Ockon: THT, 2013

Kopenesckuii, Hukonait AnekceeBuu, [loneuntenes, EB-
reauii [lappupoBuy DKcruryaTanusi 1 peMOHT OMOTEXHH-
YEeCKUX CHCTEM MEIULMHCKOrO Ha3HaueHus: yueOHoe Mo-
cobue s crynentoB By3oB /H. A. Kopenesckwii, E. I1.
[Toneuurene -Crapoiii Ockon: THT, 2012

Kopenesckuit, Hukonait AnekceeBuy, I[loneunrtenes, EB-
reauit [lappupoBud bHOTEXHHUYECKHE CHUCTEMBI MeEIHU-
LMHCKOTO HA3HAYEHHUS: YYEOHUK IJisi CTYICHTOB BY30B
/H. A. Kopenesckuii, E. II. IloneunurteneB -Crapsrii
Ockoi: THT, 2012

SlkoBneBa, Mpuna BrnanumupoBHa be3zonacHocTh Menu-
[IUHCKON TEXHUKHU: yueOHOe T0CcoOHe ISl CTY/ICHTOB BY-
30B, OOYyYalOIIMXCs MO HampaBiIeHUIO "BHOTEXHHYECKHE
cucreMbl u TexHomoruu" /M. B. SxoBneBa -Crapsblii
ockoji: THT, 2013

bepesun, Cepreii SxoBneBud OCHOBBI KUOCPHETUKU WU
yIpaBlicHUE B OHMOJIOTHYECKHX W MEIAMIIMHCKHX CHUCTE-
Max: yuyeOHoe rmocodue ais cryneHToB By3oB /C. S. bepe-
3uH -Crapsiii Ockon: THT, 2013.

Paznen «[Ipubopsl ¢ 3a-
PAIHON CBS3BIO»

Kopenesckuii, Hukonait AnekceeBuu, [loneunrenes, EB-
renuit [lappupoBuy Y3iibl U 37€MEHThl OMOTEXHHUUECKUX
cucTeM: y4eOHUK s cTyaeHToB By30B /H. A. KopeHnes-
ckuit, E. I1. IToneuntenes -Crapsiit Ockoisi: THT, 2013
KopeneBckuii, Hukomaii AnexkceeBuu Baeaenue B
HaIpaBJIEHUE MOATOTOBKM "bHOTEXHMYECKHE CUCTEMBI U
TEeXHOJOoruu'": yyebHoe mocoOue sl CTYAEHTOB BY3O0B,
oOyuatomuxcst o HampasieHuto 201000 "buotexuuue-
ckue cucrembl u texHojoruu" /H. A. KopeneBckuii -
Crapsrit Ockon: THT, 2013

Kopenesckuii, Hukomaii AnexkceeBuu Bpeaenue B
HaIpaBJIEHUE MOATOTOBKM "bHOTEeXHMYECKHE CUCTEMBI U
TEeXHOJOruu'": yyeObHOoe mocoOue s CTYAEHTOB BY30B,
oOyuaromuxcst o HampasieHuto 201000 "buotexnuue-
ckue cucrembl u TexHojorun" /H. A. KopeneBckuii -
Crapsrit Ockon: THT, 2013

Kopenesckuii, Hukonait Anekceesuy, [loneunrenes, EB-
renuit [lappupoBuu DKcrmyaranust ¥ pEMOHT OMOTEXHHU-
YECKHUX CUCTEM MEAMIIMHCKOTo Ha3HAYeHMs: yueOHOe Io-
cobue mnsa crynentoB By3oB /H. A. Kopenesckuii, E. I1.
IToneuntenes -Crapsiit Ockon: THT, 2012

Kopenesckuii, Hukonait AnexceeBuu, [loneunrenes, EB-
reauit IlapdupoBuu buoTexHHueckue cHUCTEMBI Meu-
IUHCKOTO Ha3HA4YeHUs: Y4eOHUK JJIsl CTYAEHTOB BY30B
/H. A. Kopenesckuii, E. II. IlomeunurteneB -Crapblit
Ockomn: THT, 2012

SlkosneBa, Mpuna BiagumupoBHa be3omnacHocTs menu-
UHCKOM TEXHUKU: yuyeOHOe mocodue i CTYJIEHTOB BY-
30B, 00y4alOUIMXCs MO HarpaBieHHIO "buorexHudeckue
cuctembl u TexHonoruu" /M. B. SkoBneBa -Crapslii
ockon: THT, 2013




bepesun, Cepreit SIxoBneBud OCHOBBI KHMOCPHETUKH M
yIpaBieHHE B OHMOJOTMYECKHX W MEAMIIMHCKHX CHUCTE-
Max: yaeOHoe mocooue st cTyaeHToB By30B /C. . bepe-
3uH -Crapsiii Ockoisi: THT, 2013.

10.

Paznen «MuTepdeiicot
JUIsL TIOJIKJTFOUEHHU S Y3JI0B
MEAMLIMHCKOW TEXHUKH K

MHKpOIIpoLieccopam,
MHUKpO-KOHTPOJUIEpaM U
I[I9BM»

Kopenesckuii, Hukonait AnekceeBuu, [loneuurenes, EB-
reanit [TapdupoBuy Y3l U 371€eMEHTB OMOTEXHUYECKUX
cucreM: y4eOHMK 11 cTyaeHToB By30B /H. A. KopeHes-
ckuid, E. I1. IToneuntenes -Crapsiit Ockon: THT, 2013
KopeneBckuii, Hukomaii AnexkceeBuu Bpenenue B
HaIlpaBJe€HUE MOJATOTOBKH "BHOTEXHHUYECKUE CHUCTEMBI U
TexHoJoruu": yuyebHoe mocobue Al CTYACHTOB BY30B,
obyuatomuxcst o Hanpasienutro 201000 "buorexnuue-
ckue cuctemMbl u TexHomoruu" /H. A. KopeneBckuii -
Crapsrit Ockon: THT, 2013

KopeneBckuii, Hukomaii AnexkceeBuu Bpenenue B
HaIpaBJ€HUE MOJATOTOBKH "BHOTEXHHUYECKUE CHCTEMBI U
TexHoJoruu'": yuyebHoe mocobue Al CTYACHTOB BY30B,
obyuaromuxcst mo Hamnpasienutro 201000 "buorexnuue-
ckue cucteMbl U TexHomoruu" /H. A. KopeneBckuii -
Crapsrit Ockon: THT, 2013

Kopenesckuii, Hukonait AnexkceeBuu, [loneuurenes, EB-
reanii [TapdupoBud DKcruryatanust 1 peMOHT OMOTEXHH-
YEeCKUX CHUCTEM MEIUIIMHCKOrO Ha3HaueHus: ydeOHoe Mo-
cobue g crynentoB By3oB /H. A. Kopenesckwii, E. I1.
[Toneuntenes -Crapsiii Ockon: THT, 2012

Kopenesckuit, Hukonait AnekceeBuy, [loneunrenes, EB-
reauii [lapdupoBud BHOTEXHHUYECKHE CHCTEMBI MeEIHU-
[MHCKOTO HA3HAYEHUA: YYCOHUK IJsi CTYICHTOB BY30B
/H. A. Kopenesckuii, E. II. Iloneuurenes -Crapblit
Ockoi: THT, 2012

SlkoBnesa, Mpuna BrnanumupoBHa be3onacHoCTh Menu-
LMHCKOM TEXHUKU: yuyeOHOe 1ocoOue i CTYJEHTOB BY-
30B, oOyuaromuxcs 1Mo HampaBieHHio "buorexHuueckue
cuctembl u TexHojoruu" /M. B. SfkoBneBa -Crapslii
ockon: THT, 2013

bepesun, Cepreii fAxoBneBud OCHOBBI KHOEPHETHUKU U
yIOpaBJICHUE B OHMOJIOTHYECKUX M MEIUIIMHCKUX CHCTE-
Max: yueOHoe nmocobue ains ctyaeHToB By30B /C. f. bepe-
3uH -Crapsiii Ockon: THT, 2013.

11.

Pa3;[en «KOMHBIOTCpHBIe
TEXHOJIOTHUH pacye€Ta U
IMPOCKTUPOBAHHUSA Y3-JIOB
MG}]HHHHCKOﬁ TCXHUKU

Kopenesckuit, Hukonait AnekceeBuu, [loneunrenes, EB-
renuit [TappupoBuy Y3l U 37€MEHThl OMOTEXHHUECKUX
cucTteM: yueOHUK it ctyneHToB By30B /H. A. Kopenes-
ckuid, E. I1. IToneuntenes -Crapsiit Ockon: THT, 2013
Kopenesckuii, Hukomaii AnexkceeBnu Bpeaenue B
HaIpaBJIEHUE MOATOTOBKM "bHOTeXHMYECKHE CUCTEMBI U
TEXHOJIOTHH'": ydeOHOe TOoCOOMe MJisi CTY/IEHTOB BY30B,
oOyyatomuxcst o HampasieHuto 201000 "buorexuuue-
ckue cucrembl u texHojoruu" /H. A. KopeneBckuii -
Crapsiii Ockon: THT, 2013

Kopenesckuii, Hukomaii AnexceeBnu Bpeaenue B
HaIpaBJIEHUE MOATOTOBKM "bHoTexHHYECKHE CUCTEMBI U
TEXHOJIOTHH'": y4eOHOe TOoCcOoOue NJisi CTY/IEHTOB BY30B,




obyuaromtuxcst mo Hampasienuo 201000 "buorexnuue-
ckue cucrembl u TexHojoruu" /H. A. KopeneBckuii -
Crapsriit Ockon: THT, 2013

Kopenesckuit, Hukonait AnekceeBuu, [loneunrenes, EB-
reauit [lappupoBru DKcrutyaTanus 1 peMOHT OMOTEXHU-
YECKUX CHCTEM MEIUIIMHCKOTO Ha3HAuYeHUs: yueOHOe To-
cobue musa crynentoB By30B /H. A. Kopenesckuii, E. I1.
[Toneuntenes -Crapsiit Ockon: THT, 2012

Kopenesckuii, Hukonait AnekceeBuu, [loneuurenes, EB-
reanii [lapdupoBuu buoTexHHYECKHE CUCTEMBI MEIH-
[UHCKOTO Ha3HAUYeHUs: Y4eOHUK JJIsl CTYACHTOB BY30B
/H. A. Kopenesckuii, E. II. IlomeunteneB -Crapblit
Ockomn: THT, 2012

SkoBnesa, Mpuna BianumupoBHa be3onacHOCTh Menu-
[UHCKOM TEXHUKHU: yuyeOHOe mocobue i CTYJIEHTOB BY-
30B, oOydaroluxcs 10 HamnpasieHuto "buorexHuueckue
cuctembl u TexHonoruu" /M. B. SxoBneBa -Crapsiii
ockou: THT, 2013

bepesun, Cepreii SxoBneBud OCHOBBI KUOCPHETHUKU WU
yIpaBieHHE B OHOJIOTMYECKMX U MEAMIIMHCKHX CHUCTe-
Max: yaeOHoe mocobue st ctyneHToB By30B /C. f. bepe-
3uH -Crapbiii Ockon: THT, 2013.

VY4eOHO-METOIUYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00y4YaroIUXCS M3
YHCJIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSAMHU 3710poBbsi (OB3) npenocraistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 3I0POBbS M BOCHPUSATHS HH(OPMAIIH:

JUist a1 ¢ HapyILEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,
JlaHHBIN TepeyeHb MOXKET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y-

Haromuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.
B nporecce npenogaBanus IUCUUILIMHBI UCHIOJB3YIOTCS CIEYIOUIUE METO/IbI:

— JICKIIVH;
— OTpoc;
— JIOMAIITHHE 33JIaHUs;

— MHIUBUAYAJIBHBIC MIPAKTUYICCKUC 3a/JlaHU;

— TECTUPOBAHUE;

— myOaMyHas 3amuTa Ja00paTOpHBIX padoT;

— KOHCYJIbTAIIUU MPENOaBaATEIICH;

— caMOCTOsITelbHasA paboTa CTYIEHTOB (M3y4Y€HHE TEOPETHUECKOro Marepuala, MoJro-
TOBKA K JJA0OPATOPHBIM 3aHSATHSIM, BBITIOJTHEHUE JIOMAITHUX Pa0OT ¥ MHIUBUIYaIbHBIX THITOBBIX
pacyeToB, MOArOTOBKA K OIPOCY, TECTUPOBAHUIO U 3aUETY).

Jnist mpoBeieHHs JIEKIIMOHHBIX 3aHATHI MOTYT MCTIOIh30BATHCS MYJIbTUMEIUIHHBIE CPel-
CTBa BOCIPOM3BE/IEHUS] aKTUBHOTO COJIEP’KUMOTO, MO3BOJIIONIETO CIYIIATEN0 BOCIPUHUMATH




OCOOCHHOCTH M3y4aeMOro MaTepHualia, 3a4acTyl0 WTPAIOIUe PEUIAroIyl0 POJIb B TOHUMAaHUU U
BOCIIPHUSTHH, a Takke (opMuUpoBaHUHU MPOPECCHOHATBHBIX KoMIeTeHIH. DddexkTuBHOE 00-
CYXKICHHE CJIOXKHBIX U IMCKYCCHOHHBIX BOIIPOCOB U MIPOOJIEM.

ConpoBOXIEHUE CaMOCTOSATEIBHON PabOThI CTYJACHTOB TAK)KE OPTraHU30BaHO B CIICIYIO-
mux Gopmax:

— YCBOCHHE, JOTIOJHEHUE U BHUKAaHUE B pa30uUpaeMbie pa3zieiibl TUCIUILIHHBI IPU TOMO-
¥ 3HAHUH MMOJTy9aeMbIX 10 CPEACTBAM U3YYCHHUS PEKOMEHIYEeMOU JTUTepaTyphl H OCYIIECTBIIS-
€MOe ITyTeM MOJIrOTOBKH WHAWBHYyAIbHBIX JOKJIa/0B;

— KOHCYJIbTAIlU1, OPTaHU30BAHHEIC /ISl Pa3bsCHEHHS IPOOJIEMHBIX MOMEHTOB IIPH CaMO-
CTOSITEILHOM M3YYCHUH TEX WJIM UHBIX aCIICKTOB Pa3/ieiioB yCBauBaeMoi HH(OpMAIH B TUCIIH-
TUTHHE.

OcHoBHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH, UCIIOIb3YEeMbIE B Y4€OHOM IpOIiecce:

— JIGKITH C TIPOOJIEMHBIM H3JI0KCHHUEM;

— 00CyXJ/IeHUE CIIOKHBIX U JUCKYCCHOHHBIX BOIIPOCOB M MPOOJIEM M pa3pelieHue mpo-
oseMm;

— KOMIIBIOTEPHBIC 3aHSTUS B PSKHUMaX B3aUMOJICHCTBUS «IIPETOIaBaTElb — CTYIICHT», «CTY-
JICHT — MPETIOJIaBATEIIb), «CTYICHT — CTYICHTY;

[TpoBenenue Bcex 3aHATHI JTAOOPATOPHOTO MPAKTHKYMa MPEIyCMOTPEHO B Kilacce cHa0-
JKEHHOM BCEM HEOOXOIUMBIM 000pYIOBaHHUEM M KOMITbIOTepaMu Jiisi 3P(EKTUBHOTO BBITTOIHE-
HUS COOTBETCTBYIOIIUX JIA0OPAaTOPHBIX PadoT.

ComnpoBOoK/I€HHE CaMOCTOSATEIBHON pabOThI CTYIEHTOB TaK)KE OPTaHU30BAHO B CIIEAYIOIINX
dbopmax:

— YCBOGHUE, IOTIOJTHEHNE U BHUKAHKE B pa3OupacMble pa3ieibl JUCIUILTAHBI IPU TTOMOIIN
3HAHWH MMOJy4aeMbIX 110 CPEICTBAM M3YUYCHHUSI PEKOMEHIYEMOH JIUTEPaTyphl U IMyTEM MOJITOTOB-
KU JOKJIaJI0B;

— KOHCYJIbTAIlMH, OPTaHU30BaHHBIC IS Pa3bsiICHEHUS MPOOJIEMHBIX MOMEHTOB TIPU CaMo-
CTOSTEITFHOM M3yYCHHUH TEX WJIM MHBIX ACIIEKTOB Pa3JIeiiOB YCBAUBAEMOUW MH(POPMAIUH B JUCIIH-
TUTHHE.

JJIst TUT] ¢ OTpaHUYEHHBIMHA BO3MOXHOCTSIMU 3JI0POBbS MPEAYCMOTPEHA OpraHU3aIis KOH-
CYJBTAINI ¢ UCMOJIb30BAHNUEM DIIEKTPOHHOM MOYTHI.

4. OneHo4YHbIe CPeACTBA JJIsl TEKYILIEro KOHTPOJISl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTecTalMu.

Texymumii KOHTPOJIb: COCTAaBICHHE M 3alUTa OTYETA 10 BBIMOJHAEMBIM Ja0OPATOPHBIM
paboTtaM MpakTHKyMma; MPOBEpKa CAaMOCTOSITEIBHO BBIMOJHEHHBIX 3amaHuii. OTBETHl Ha KOH-
TPOJIbHBIE U JONOJIHUTENBHBIE BOIIPOCHI II0 COOTBETCTBYIOLIUM Pa3enaM AUCLUIUIMHBIL.

NTOroBslii KOHTPOJIB: K3aMEH.

4.1 ®oHA OLEHOYHBIX CPE/ICTB VI NPOBeAeHNS TeKYIero KOHTPOJIs.
KoHnTposbHbIe BOonpockl 110 y4eOHOH nporpamme

B mporiecce moaroToBku u 0TBETaM Ha KOHTPOJBHBIE BOMPOCH! (POPMHUPYIOTCS M OIEHHU-
Batotcs Bce Tpedyembie @I'OC u OOII misa vanpasnenus 12.03.04 buotexHudeckue CUCTEMBI U
texHosioruu (rmpoduis: MmkeHepHoe A0 B MEANKO-OMOIOTUYECKON MPAKTUKE) KOMITETEHITHH:
[1K-9, T1IK-19.

Hwxe mpuBoasITCS OpUMEpHl TECTOB U TPEHUPOBOYHBIX 3aJIaHUM JIJIST pa3iesioB pabodeit
MpOrpaMMBl.

Tect Ne 1
- CymmapHas BeIMYMHA €MKOCTH MOJIIPU3AIMH MPYU KOHTAKTE AJIEKTPO/Ia C KUBBIM O00BEK-
TOM ompenensiercs Gpopmymnon




- JI7st TUTIOBOM BYXTpaH3UCTOPHOU MU PepeHIINaTbHON CXeMbl BXOJAHOTO KacKaaa yCHIIU-
TeJs1 OMOTIOTEHIIMAIOB KOA(PPHUIIMEHT YCHIICHHS CHH(DA3HOTO CUTHAIA ONIPECIISICTCS BRIPAKCHH-
eM

- BxoaHoe comnpoTuBieHre ONepalioOHHOrO YCUITUTEINS 3TO:

a) COIIPOTUBIIEHUE MEXKIY MPSAMBIM U HHBEPCHBIM BXOJAMHU IIPH YCIOBUU, YTO OHU HU K YEMY HE
MOJIKJIFOUEHBI,

0) conpoTHUBIIEHNE, BKIOYEHHOE IapajlyIeIbHO HCTOYHUKY TOKA BXOJJHOI'O CUTHAJIA;

B) CONPOTHUBJIEHHE CO CTOPOHBI OJHOTO M3 BXOJOB ONEPALMOHHOTO YCUJIUTENs, KOrJa APYroi
3a3€MJICH;

I') COOTHOUICHHE MpUpAIICHUs CUH(PA3HOT0 HANPSHKEHUS K MPUPALICHUIO CPETHETO TOKA YCHIIU-
TeIs;

1) OTHOILIEHUE HAIPSKEHUS KO BXOJTHOMY TOKY YCHUITUTEIIS.

- ITonoca npomnyckaHusi ONEpallMOHHOIO YCUIIUTEINS ONPEeAEseTCs] KaK 4acToTa, Ha KOTOpOM
KOA(P(UIMEHT YCHIICHHUS 0 HANPSHKEHUIO YMEHbIIAeTCs Ha nb (BcTaBpTE MPOMYLICH-
Hy10 Ludpy).

- O6mias abCcoMI0THAS MOTPEUIHOCTh ONEPAIIOHHOTO YCHIIUTENS OMPEeNIeTCs BhIPaKEeHH-
eM

- B TUNOBYIO CTPYKTYpHYIO CXEMY M30JIMPYIOLIETO YCHIJIUTENS C TpaHC(OPMATOPHOM CBS-
3bI0 BXOJIAT: [IBA ONEPALMOHHBIX YCWIMTENS, ABa TpaHchopMaTopa; MOAYIATOP; AEMOAYIATOP;
(GuUIbTP HIXKHUX YaCTOT U (TonuMTe HA3BaHUE HEIOCTAOILIETO Y3I1a).

Tecr Ne 8
- Ecnu ipu padote [I9BM ¢ ycTpoiicTBOM COMpsiKeHUs MOCIIEHEE HE YCIIeBaeT 3aBEepIINTh
BBIMIOJIHEHHE paboOThl, OHO Ui MIKHBI THNa ISA BbIcTaBiseT curHai (3anummure
COKpallleHue 0003HaueHUE 3TOr0 CUTHAJIA).
- Ilpu opranmzanuu pexuma npepbiBaHus no muHe [SA [I9BM coobuiaer BHENIHUM
YCTPOMCTBAM O CBOE€H FOTOBHOCTH BBIMIOJIHUTH 3TOT PEKUM CUTHATIOM:
a) QWS;
0) IOW;
B) DACK;
r) IRQ.
- Curnan IOR BbIpaOateiBaeTcs cucteMHON muHOM THNA ISA, xoraa:
a) [I3BM nomxkHa NpuHATE HHPOPMALIUIO C BHELITHUX YCTPOUCTB;
6) [I9BM nomxHa nepeaats HHPOpPMAILIMIO BHEIIHUM YCTPOHCTBAM;
B) BHEUIHEE YCTPOICTBO 3alpallinBaeT NpephIBaHuUE;
r) [I9BM coo011aeT BHEIHEMY YCTPOMCTBY O NMPEAOCTaBICHUN PEXKUMA ITPEPhIBAHMUSL.
- st cooOrieHunit o Hanmuuuu Ha mMHe ISA Koaa ajpeca UCHONIb3yeTCsl CUTHAM:
a) IOR;
0) IOW;
B) BALE;
r) IRQ;
1) DRQ.



- IIpocreiimmas ctpykrypa ALl ¢ mapamienbHbIM HHTEp(hEHcOM COAEPKUT COOCTBEHHO
AlIM u (momuIIMTE HA3BaHKME HEIOCTAIOIIETO y371a)

TpenupoBouHoe 3a1anue Ne 1
1. Pacckaxute O XapakTepe 3JEeKTPUUYECKHUX IMPOIIECCOB, MPOTEKAIOIIUX B 30HE KOHTAKTa
3JEKTPOAA C KUBOM OMOTKAHBIO.
2. Hapucyiite TUIIOBYIO CXE€MY BXOJIHOT'O KacKajJa yCUJIUTENsl OMOMOTEHIIUATIOB.

10. Hapucyiite CTpyKTYpHBIE CXEMbI U30JUPYIOMINX YCUIIUTENEH C ONTPOHHON, eMKOCTHOM
U TpaHc(hOpMaTOPHOIl pa3BsI3KON U 0OBSICHUTE IPUHLIUIIBI UX PAOOTHI.

4.2 ®oHJ OLIEHOYHBIX CPEACTB ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAllUM.

OneHouHble cpeACTBa AJIs MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSMHU 370PO-
Bbs BHIOMPAIOTCS C YYETOM UX UHIUBUAYAIbHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— MpH HEOOXOIMMOCTH WHBAIKIAM U JIMIIaM C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3]I0pPO-
BbS [IPEIOCTABIIAETCS JOMOJIHUTEIHLHOE BpeMs JIJIsl IOJTOTOBKM OTBETA HA SK3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbS MPEAYCMATPUBAETCS UCIIOJIB30BAHUE TEXHHUUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C X MHJIUBUYaIbHBIMU OCOOCHHOCTSIMHU;

— IIpU HEOOXOAUMOCTH JJIsi 00YYAIOIIUXCS ¢ OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 310POBbSI
U WHBAIHMJOB IPOIEIypa OLEHUBAHHS PE3yIbTaTOB OOyUEHHS MO JUCIUILUIMHE MOXET IPOBO-
JUTHCSI B HECKOJIBKO 3TAIloB.

[Ipouenypa oneHuBaHusl pe3yjabTaToB OOYYEHHS WHBAJIUAOB U JIUILl C OrPAaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbS MO AUCIMILTUHE MpPEAycMaTpUBaeT MperocTaBlieHne HHPopMauu B
dbopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSAM HX 37J0POBBS U BOCIIPUATHS UH(POPMALIUH:

J1is U1 ¢ HapyIISeHUSIMU 3PEHUSL:

— B leyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JInst i1 ¢ HapyIeHUsIMU OTTIOPHO-JIBUTaTEIBHOTO anmnapara:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN MepeueHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHI€HTa 00Y-
YAIOIIUXCS.

4.2.1 Bonipochbl, BLIHOCHMBbIE HA 3K3aMeH MO0 JUCHUIINHE «Y3JIbI U JJe-
MEHTbI MeAMUMHCKUX CHUCTEeM» ISt HanpaBjaeHus noaAroroBku: 12.03.04 buo-
TeXHHYECKHE CHCTEMbBI H TEXHOJIOTHH

CuCTeMHBIN MOIX0]] K U3YYCHUIO 00BEKTOB )KHBOM M HEXKMBOU MPUPOJIBI
Knaccudukanus cucrtem

CriocoOBI OITHCaHUS CUCTEM

CuctemMHbI€ aClIeKThl YIIPABICHUS

OcHoBHbIE QYHKIIMOHATBHBIE XaPAKTEPUCTUKH CIIOKHBIX CUCTEM
Omnpenenenue, o0IIMe CBONCTBA M MPUHITUITBI CHHTE3a OMOTEXHUYECKUX CUCTEM
Krnaccudukanys 6MOTEXHUYECKUX CUCTEM

Nk W=
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50
51

Tunel u cpencTBa ylpaBiIeHUs

buoTrexHHYeCKHE aceKTbl MOHUTOPHBIX CUCTEM
Knaccuukanus MOHUTOPHBIX CHCTEM

HNHcTpyMeHTaIbHBIE MOHUTOPHBIE CUCTEMBI

BeruncnuresnbHble MOHUTOPHBIE CUCTEMBI

MukponpouneccopHble MOHUTOPHBIE CUCTEMBbI

KonTakTt ycnnurenst OMONOTEHIINAIOB € KOXKEH uepes3 IIeKTPOAbI

. Bxogneie nenu ycunutenel OMONOTEHIIMAIOB
16.
17.

OmnepanroHHbIE YCHIUTENIH B LENAX PErUcTpaluy ONOOTEHIINAIOB

[TpuMupeHne UHBEPTUPYIOLINX U HEMHBEPTUPYIOIUX YCUIIUTENENH B MEAUILIMHCKOM ITPHOO-
pocTpoeHuun

CxeMmbl oj1aBIeHNs CUH(A3HBIX TOMEX € IOMOLIbIO AU (HEepeHINAIBHBIX U HHCTPYMEH-
TaJbHBIX YCWIATEIEH

[TonkmroueHue ycunuTeneil GMONOTEHIIMAIOB K MUKPOJIEKTPOJaM

Yceunurenu ¢ rajlbBaHUYECKON Pa3BI3KOU

JluHeliHble y371bl MATEMaTHUECKOM 00pabOTKH OMOIOTHYECKUX CUTHAIOB

AKTUBHBIE dJIEKTPUIECKHE (DUITBTPHI

Jlunelinble mpeoOpa3oBaTeNU CUTHAJIOB

Henuneiinble npeoOpa3oBaTeny aHaJIOTOBBIX CUTHAJIOB

DIEMEHTHI aHAJIOTOBOM NMaMATH

['eHepaTopbl CUHYCOMIaJIbHBIX (FAPMOHUYECKHX ) CUTHAJIOB

AHaJ0roBbl€ T€HEPaTOPhI IPSIMOYTOJIBHBIX UMITYJIECOB

WHTerpanbHble TalMEPBI U TEHEPATOPBI HA UX OCHOBE

I'enepaTopb! JIMHEHHO U3MEHSIOLIETOCS HAIPSKCHUS

@OYHKIMOHAIbHbBIE T€HEPATOPHI

Monynaropsl

®a30uyBCTBUTEIBHBIE IE€TEKTOPHI

Brimpsimurenu

Crnaxuparoniue GuibTpsl

JIuHeliHble CTAOMIN3aTOPBI HANIPSKEHUS

CxeMOoTexHUKa UMITYJIbCHBIX CTA0OMIN3aTOPOB HAIPSHKEHUS

HHBEpTOpHBIE CXEMBI

KomMmyTaTopbl Ha MOJIEBBIX TPaH3UCTOPaxX

AHaJI0roBbl€ MYJIBTUILUIEKCOPHI 1 MATPUYHBIE KOMMYTaTOPBI

XapakTepUCTUKH U HKCIUTyaTallMOHHBIE [TapaMeTPhl aHAJIOTOBBIX KOMMYTAaTOPOB
[Tudpoananoroseie npeoOpa3oBaTenn

AHaznoroBo-1iu¢posblie npeoOpa3zoBaTenn

Yerporictso [13C

[Tpunuun opranuzanuu [13C maTpun

[Tapametps! u xapakrepuctuku [13C

WnTepdeiicsl maructpaneit [I9BM

Wntepodeiicsr AL

[Mudposbie nHTEPHENCH Y3710B MEAUIIMHCKON TEXHUKU

OCo06eHHOCTH TEXHOJIOTMYECKOT0 Ipoliecca MPOEKTUPOBAHUS CPEJICTB MEUIIMHCKOM TeX-
HUKHU ¢ ucnoabzoBanuem CAIIP

OcHOBHBIE 0OBEKTHI MEUIIMHCKUX U3JENUH, TPOEKTUPYEMBIX ¢ momolnbio CAIIP
ABTOMaTH3aIUs MPOEKTUPOBAHUS NIEUYATHBIX TUIaT M OMOMEIULIMHCKUX JIaOopaTopHil Ha UX
OCHOBE.

5. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI

AJIsi OCBOCHHUA JUCHMUIIIMHBI.



5.1 OcHoBHas JUTEpaTypa

1. Kopenesckuii, Hukomait AnekceeBuu, [loneuntenes, Esrenuii [lapbupoBud Y3iaer u
AIIEMEHTHI OMOTEXHHUUECKUX CUCTeM: Y4eOHUK Juia cTyneHToB By30B /H. A. Kopenesckuii, E. I1.
[Toneuurenes -Crapeiit Ockon: THT, 2013

Jlj1g 0cBOEHMS AMCUMILIMHBI MHBAJIMAAMU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOXHOCTSMU
310POBbSI UMEIOTCS] U3JJaHUs B 3JIEKTPOHHOM BHJE.

5.2 lonostHMTEILHASI JIATEPATypa:

1. KopeneBckuii, Hukonaii AnexceeBud BBeneHue B HampaBiieHHE NOATOTOBKH '"buo-
TEXHUUYECKHUE CUCTEMbI U TeXHOJOruu'": yuebHoe nmocolOue /sl CTy/IEHTOB BY30B, 00yYarOINXCs
no Hanpasienuto 201000 "buorexnunyeckue cucremsl u texnonorun" /H. A. Kopenesckuii -
Crapsiit Ockon: THT, 2013

2. Kopenesckuii, Hukonaii AnexceeBnd BBeneHnue B HampaBiieHHE NOJArOTOBKU '"buo-
TEXHUYECKHUE CUCTEMbI U TeXHOJOruu'": yuebHoe nmocodue /sl CTyIEHTOB BY30B, 00YyYarOINXCs
no Hanpasienuto 201000 "buorexnunyeckue cucremsl u texHonorun" /H. A. Kopenesckuii -
Crapsiit Ockon: THT, 2013

3. Kopenesckuii, Hukonait AnekceeBud, [loneunrtenes, Esrennii [lapdpuposuu Skcmy-
aTalys ¥ PEMOHT OMOTEXHHMYECKUX CHUCTEM MEIUIIMHCKOTO Ha3HAueHHUs: yueOHoe mocodue s
crynenToB By30B /H. A. Kopenesckuii, E. I1. [Toneunrtenes -Crapserii Ockon: THT, 2012

4. KopeneBckuii, Hukomait Anekceesuy, [loneunrtenes, EBrenuit [lapduposuy buorex-
HUYECKHE CHUCTEMBbl MEIUIIMHCKOTO Ha3HAueHUs: y4eOHWK ais cTyaeHToB By3oB /H. A. Kope-
HeBckuii, E. I1. [Toneuntenes -Crapsiit Ockon: THT, 2012

5. SxosneBa, Mpuna BnagumupoBHa be3onacHOCTh MEIMIIMHCKON TEXHUKH: y4eOHOE
nocoOue JUIsl CTYIGHTOB BY30B, 00YYAIOIIMUXCS IO HAIMpaBJICHUIO "BHOTEXHUYECKHE CUCTEMBI U
texnonorun" /1. B. Slkosnesa -Crapsrii ockon: THT, 2013

6. bepesun, Cepreit SIkoBneBud OCHOBBI KHOEPHETHKH U YIPaBICHUE B OMOIOTUYECKUX
¥ MEIUIIMHCKHUX CHCTeMax: yaeOHoe mocodue s cTyaenToB By30B /C. 5. bepesun -Crapsrii
Ockom: THT, 2013

6. Ilepeyennb pecypcoB HH(OPMALMOHHO-TEJCKOMMYHHUKANMOHHON ceTn «MHTep-
HeT», He00XOAUMBIX /IJIAl OCBOCHUSI U CUMILIMHBI.

OnextponHusie pecypcsl @PT'BOY BIIO «KybaHckuil rocy1apcTBEHHBIN YHUBEPCUTET»:

http://www.kubsu.ru/node/1145

2. UndopmanmonHas cucrema «EquHoOe OKHO 1ocTyma K 00pa3oBaTeIbHBIM PECypCaM»:

http://window.edu.ru/window

3. denepanbHblii 00pa30BaTENbHBIA TOPTAT:

http://www.edu.ru/db/portal/sites/res_page.htm

4. bonpiias HayyHas 6MOIMOTEKa:

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

7. Mertoauyeckue yKa3aHus A5 00yYAIOLIUXCS 10 OCBOEHHMIO THCIUTLIMHBI.

Ha camocrosarenbHyto paboTy CTyIeHTOB OTBOAUTCA Okoino 50% BpeMeHH OT oOmeit
TPYAOEMKOCTH  AUCHUIUTMHBL. ~ CONpPOBOXKIEHHE CaMOCTOSITEIbHOH  PabOTBI  CTYIEHTOB
OpPraHM30BaHO B CIEAYIOUIMX (opMax: KOHCIEKTHPOBAHHE MaTepuasia o TeMaTHKaM TECTOB U
TPEHUPOBOYHBIX 3aJaHWi M3 JA0OpaTOPHBIX pPadOT, a TaKKe JUKBHUIANUS TEX HEIO0YETOB,
KOTOpbIE OBIJIM BBISIBICHBI IIPEIOIaBAaTENIEM BO BPEMs IIPOBEPKH.

[To utoram BHIOJTHEHUS KaxJ0H J1abopaTOpHOU pabOThl CTYJEHT COCTAaBISIET MOAPOOHBII
OTY€T, ONMpasiCh Ha KOTOPBIM JOJDKEH B Oecele C IpernojaBaTeieM MpPOAEMOHCTPUPOBATH
3HaHHE TEOPETUYECKOTO MaTepuaya, YMEHHE OTBEYaTh NMPABHIIFHO HA TECTOBBIC BOIMPOCHI U
BBITOJIHATh TPEHUPOBOUHBIE 3allaHMs, OoTHocsmierocs k pabore. [IpoBepka 3HaHUIl cTyaeHTa
Takke OCHOBaHA Ha JIOTIOJHHUTENBHBIX BOINPOCAX, KACAIOUIMXCS COOTBETCTBYIOIIMX DPAa3JIelIOB
JUCLUTUIMHBL.


http://www.kubsu.ru/node/1145
http://window.edu.ru/window
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.sci-lib.com/

B ocBoenun AUCHUIIVIMHBL MHBAJIMAAMU U JIMOAMU C OIrpaHUYCHHBIMU BO3MOXHOCTIAMU
3I0pOBBSl OOJIBIIIOE 3HAYCHHE HMMEET WHIAMBUIyallbHas ydyeOHash pabora (KOHCYJIbTallMH) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YIeOHOTro MaTepuania.

WupuBuayanbHble KOHCYJBTAIlMM IO TPEAMETY SBISIOTCS BaKHBIM  (aKTOPOM,
CHOCO6CTByIOH_[I/IM HHIUBUAYaJIU3allun 06yquH51 N YCTAHOBJICHUIO BOCIIUTATCIIbHOTI'O KOHTAKTa
MEXIy IMpernojaBaTesieM W OOyJYaroIUMCS HMHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXHOCTAMHU 3J0POBbA.

8. INepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIl, HCMOJIb3yEeMbIX MPHU OCYIIECTBJIECHUH
00pa30BaTeJIbLHOIO MpoIecca Mo THCIUIIHHE.

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHIA.
1. Hannume HeoOXOAMMOr0 KOJIMUYECTBA NEPCOHATIBHBIX KOMIIBIOTEPOB

8.2 [lepeueHb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecreYeHus .
1. Onepanmonnas cucrema MS Windows.

2. UuterpupoBanHoe opucHoe npunoxkenue MS Office.

4. O6ecnieuenne MHPOPMAITMOHHOHN 06€301TaCHOCTH—aHTHBUPYC.
5. DjVU Reader

9. MaTepuajibHO-TeXHHYecKasi 0a3a, HeoOXoauMMasi VIS OCylIeCTBJICHUsSI 00pa3oBa-
TeJbLHOI'0 NMPOoIecca Mo JUCIUIJINHE

MarepuanbHO-TEXHUUECKOE 00eCTIeYeHUEe TUCIUIUIUHBL U

No Bug pabor
OCHAII[EHHOCTH

1. Jlexyuonnvie 3auamus | YueOHbIE ayIUTOPUN AJIS MPOBEACHUS 3aHATUN JIEKLIHOHHOIO
tuna — aya. 300, kopr. C (ya. CraBpononsckas, 149)

OcHaienue: oMmIuiekT yuyeObHor meOenu Ha 150 mect.; mocka
yuyeOHas MarHUTHO-MapKepHas; IMPOEKTOp HHTEPaKTUBHBIN
Epson EB-585Wi; tpubyna unrepakrtuHas SmartOne PRO15;

2. Jlabopamopnvie 3ans- | YueOHas ayaUuTOpHS Ui IPOBEACHUS 3aHATUN TaOOPaTOPHOTO
mus tumna — ayn. 148, kopi. C (yn. CraBpononbckas, 149)
OcHaleHue: KOMIUIEKT y4eOHOM Me0enu, Jocka yueOHasl, mpo-
eKTOp, JIOCKAa NHTCPAKTUBHASI.

3. CamocmoamenvHas VYuebHas ayuTOpHUs Ui CAMOCTOSTENbHON paboThl — ayn. 204,
paboma 213 xopm. C (yn. CtaBpononibekasi, 149)

KomnbroTepHasi TEXHHKAa C BO3MOXKHOCTBIO IOAKIIOUYEHHUS K
cet “MHTepHeT”, mporpaMMHBIM OOECIEUYEHHEM B pPEKUME
MOJAKJIIOUEHUSI K TEPMUHAIBHOMY CEpPBEPY,  NPOTrpaMMOM
HKPAHHOTI'O YBEJIMYEHHS] U JOCTYIIOM B 3JIEKTPOHHYIO UH(Op-
MaIlMOHHO-00pa30BaTeIbHYIO CPEAY YHUBEPCUTETA.




Penen3us
Ha pabovyr0 MPOrpaMMy JTUCIUTIIUHBI «Y3JIbI U 3JIEMEHTHI MeIHIIUHCKHX CHCTEM CHCTEM)
JUISl CTYJICHTOB HaIpaBJIeHUs
12.03.04 buoTrexHHYSCKHE CUCTEMBI U TEXHOJIOTHU
(xBanuduKaims «0aKamaBpy).

[IporpamMmy moarotToBui npenojaBaTenb Kadeapsl pu3nku 1 HHGOPMAITMOHHBIX CUCTEM
¢usuko-rexunueckoro paxymnprera PI'BOY BO «Ky6I'Y» HukonoB Mapk Cepreesuu.

Pabouas nporpamma BKJIIOYAET CIEAYIOIINE pa3ieibl: UENHU U 3a1a4d JUCLHUIUIMHBI, Me-
CTO JUCUHUIUIMHBI B CTPYKTYpE OCHOBHOI 00pa3oBaTeNbHOI MpOrpaMMbl, MEepeveHb IUIaHupye-
MBIX pPe3yJIbTaTOB OOYy4EHHUS MO NUCHUIUIMHE, COOTHECEHHBIX C IJIAaHHUPYEMbIMHU pe3yJbTaTaMu
OCBOCHHS 00pa30BaTENbHON MPOrpaMMbl, OOLIYI0 TPYJOEMKOCTh JUCIUILIUHBI, 00pa3oBaTelb-
HbIE TEXHOJIOTUH, (POPMBI IPOMEKYTOUHOH aTTECTAIMH, ONHCAHUE Yy4eOHO-METOINYECKOTO, UH-
(bOopMaIMOHHOTO U MaTePHAIbHO-TEXHUYECKOT0 00eCTIeUeHHs JUCIUILTUHBL. Y Ka3aHbl IPUMEPDI
OLICHOYHBIX CPEACTB MAJii KOHTPOJS Pe3yabTaToB oOyueHHs. B TeMaTHdyeckoM IlaHe JaHHON
JUCLUIUIMHBI BBIACJIEHBI CIEAYIOIINE COCTABISAIONINE: JIEKIINUHU, JJAOOPAaTOPHBIE 3aHATUS U CaMo-
CTOsATeNbHAs padoTa CTYJCHTOB, OTBEYAIOIUE TPEOOBAHUSIM 00pa30BATEIIBHOTO CTAHIAPTA.

Pabouas mporpamMma moaroroBku OakanaBpoB HampasieHus 12.03.04 buorexHuveckue
CUCTEMBbI M TEXHOJIOTUH OTBeYaeT crenuduke Oyayuieil npoeccuoHaIbHON NeATeIbHOCTH BBI-
IIyCKHUKOB, B TOM YHCJIE€ IIPOU3BOJCTBEHHO-TEXHOJIOTMYECKOM, MPOEKTHON U 3KCIEPUMEHTANb-
HO-HCCJIEI0BATENIbCKON JAESITEIbHOCTH.

OO0pa3oBarenbHble TEXHOJOTHU XapaKTEPU3YIOTCS HE TOJIBKO OOMIETPUHATHIMU (opMa-
MU, HO ¥ BBINOJHEHHEM WHAMBHUAYAJIbHBIX MPAKTUYECKUX 3aJaHUM M aKTUBHBIM BOBJICUCHUEM
CTYJEHTOB B yueOHBI! MPOLIECC, UCIIOIB30BaHUEM JIEKIUI ¢ MPOOIEMHBIM U3JI0KEHUEM, 00CYXK-
JIEHUEM CJIOKHBIX U JHUCKYCCHOHHBIX BOIPOCOB M IpoOJeM, MPOBEIECHUEM MpEABAPUTEIHHO
MOJrOTOBJIEHHBIX, 00y4aeMbIMH, KOMITBIOTEPHBIX 3aHATHHA, U JUATOTOBBIMU MPUHLIUIIAMH 00CYX-
JICHUsI BO3HUKAIOIMX Y CTY/IEHTOB 3aTPYAHEHUH, OTKPHITON MHTEPAKTHUBHOW 3alIUTOM J1abopaTop-
HOM paOoThI Ha BBICTYIUIEHUH NIEpe]T ayIMTOpUEi COKYPCHUKOB

W3 Bcero BBHIMIETIPUBEACHHOIO CIEAYET 3aKJIIOUEHHUE, yTo pabodasi rmporpamMma JUCIH-
TIMHBI TONHOCTBI0 cooTBeTcTBYeT @I'OC BO u 0OCHOBHO# 00pa3oBaTeNnbHOM MporpamMme 1o
HanpaBieHuto noArotoBku 12.03.04 buoTexHHueckue CHUCTEMBI M TEXHOJIOTUH, NpOoduib
«mxeHepHoe J1eJ10 B MEIMKO-OMOJIOTHYECKOM TpakTHUKe» (KBamupuKaius «OakaaaBp») U MO-
eT ObITh Hcrosib3oBaHa B yueOHoM mporecce B PI'BOY BO «KybaHckuil rocynapcTBeHHBIN

YHUBCPCHUTECT».

I'en. gupextop OO0 HIID "Meson",
KaHIuAaT (PU3NKO-MaTeMaTHUYEeCKUX HayK JI. P. I'puropssix




Penenszusn

Ha pabovyI0 MPOrpaMMy JUCIUTIIUHBI «Y3JIbI H 3JIEeMEHThI MeIUIIUHCKUX CHCTEM»
JUISL CTYJICHTOB HaIpaBJICHUs
12.03.04 buoTrexHHYSCKHE CUCTEMBI U TEXHOJIOTHU
(xBanuduKaims «0aKamaBpy).

IIporpammy moJaroToBui npemnojaBarenab kadeapbl GU3NKU U NHPOPMALMOHHBIX CUCTEM
dusuko-texanueckoro pakynprera PI'EOY BO «Ky6I'Y» Hukonos Mapk CepreeBud.

Pabouas nporpamma BKJIIOYAET CIEAYIOIINE pa3/ieibl: UENU U 3a1a4d JUCUUIUIMHBI, Me-
CTO TUCHMIUIMHBI B CTPYKTYPE OCHOBHOM 0Opa3zoBaTeIbHON MPOTrpaMMbl, IMEepeueHb IUIaHUpye-
MBIX PE3YJIbTATOB O0OY4EHHUs IO AUCLUILIMHE, COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJbTaTaMu
OCBOCHMs 00pa30BaTEIbHON MPOrpaMMbl, OOLIYI0 TPYJOEMKOCTh JAUCLUILIMHBI, 00pa3oBaTellb-
HbIE TEXHOJIOTUH, POPMBI IPOMEKYTOUYHON aTTECTALlMU, OIMCAHUE Y4EOHO-METOIUYECKOr0, UH-
(OpMaIMOHHOTO U MAaTEPUAIbHO-TEXHUUECKOI0 00eCTIeUeHUs JUCIMILIMHBL. Y Ka3aHbl IPUMEPDI
OLIGHOYHBIX CPEJICTB AJIi KOHTPOJS PEe3ysbTaToB oOyueHHs. B TemaTmueckom miaHe JaHHON
JUCLMIUIMHBI BBIJICJIEHBI CIEAYIOIINE COCTABISAIONIME: JIEKINHU, Ja00paTOPHbIE 3aHATUS U CaAMO-
cTosiTeNbHas paboTa CTYJICHTOB, OTBEUYAIOIINE TPEOOBAaHUSIM 00pa30BaTEILHOTO CTAHIAPTA.

Pabouas mporpamma moarotoBku OakanaBpoB HampasieHus 12.03.04 BuorexHudeckue
CHCTEMBI M TEXHOJIOTUU OTBeuaeT cnenuduke Oyaymei npodeccuoHanbHOM NesITeIbHOCTH BbI-
IIyCKHUKOB, B TOM YMCJIE€ IIPOU3BOJCTBEHHO-TEXHOJIOTHYECKOM, IIPOCKTHON M DKCIEPUMEHTAIb-
HO-HCCJIEI0BATENIbCKON JAESITEIbHOCTH.

OO6pa3zoBarenbHbIE TEXHOJIOTHH XapaKTEPU3YIOTCS HE TOJBKO OOMIEHPUHATHIMEU (opMa-
MU, HO ¥ BBIIIOJHEHHEM WHAMBHAYAJIBHBIX NPAKTUYECKUX 3aJaHUM M aKTUBHBIM BOBJICUEHUEM
CTYAECHTOB B y4eOHBI Mpolecc, HCIOIb30BAHUEM JIEKIMHA ¢ MPOOJIEMHBIM U3J0KEHUEM, 00CYX-
JIEHUEM CJIOKHBIX U JHUCKYCCHOHHBIX BOIPOCOB M IMpPOOJEM, MPOBEIECHUEM IpEeABAPUTEIHHO
MOJIFOTOBJIEHHBIX, 00y4aeMbIMH, KOMIIBIOTEPHBIX 3aHATUN, U TUAJOTOBBIMU MPUHIUIIAMH O0CYXK-
JICHUsI BO3HUKAIOIMX Y CTY/IEHTOB 3aTPYAHEHUH, OTKPHITON MHTEPAKTHUBHOW 3alUTOi J1abopaTop-
HOI paboThl Ha BBICTYIUIEHHUH MIE€pE/T ayIUTOPHEN COKYPCHUKOB

W3 Bcero BBHIMIETIPUBEACHHOIO CIEAYET 3aKJIIOUEHHUE, 4yTo padodasi rmporpamMma JUCIH-
MIMHBI TOTHOCTHI0 cooTBeTCTBYeT PI'OC BO u oCHOBHOM 00pa3oBaTEebHOM MPOrpaMMe IO
HanpaBieHuio noArotoBku 12.03.04 buoTexHHueckue CHUCTEMBI M TEXHOJIOTUH, Npoduib
«VHxKeHepHoe /1e710 B MEAMKO-OMOJIOTHYECKON MpakThKe» (KBadudukanus «OakagaBp») U MO-
KeT ObITh ucnoisib3oBaHa B yuyebHoMm mpouecce B PI'BOY BO «KybaHckuil rocynapcTBeHHbIN

YHHUBEPCUTET.

3aseayromas kadenpoit puznku GI'BOY BO «Kyol'TY »,
JIOKTOP TeIarorTHYecKux Hayk, mpodeccop T.JI. lanmomankoBa




