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MporpamMmy aucumnnnHbl paspaboTan(a)(n) ooueHT, K.H. KypbaHos P.A. Kadgenpa 6uoxummnn un
6uoTtexHonorum otaenenHne éuonorum n GuotexHonorun , RAKurbanov@kpfu.ru ; AOLEHT, K.H.
(moueHT) JlyukmH I.C. kadpenpa 6GUOMEONLMHCKOR UHXEHEPUN U YNPaBNEHUS MHHOBALIMSIMY
NHxeHepHbln nHeTutyT , GSLuchkin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

cdphopmmpoBaTb Yy CTYLEHTOB LIENIOCTHOE NpeacTaBieHne O CBONCTBAX XUBbIX CUCTEM, O TEOPUU
aHanmaa n cuHTesa buotexHuydecknx cuctem (BTC), cTponTb U ONTUMU3MPOBATL MOAENN
doyHKLMOHanbHbIX npoueccos B BTC, OpMeHTUPOBaHHbIX HA aKTUBHYK ANArHOCTUKY U ynpaBneHne
COCTOSIHMEM OpraHu3Ma.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.B.00.16 AncumnaunHbl (Mogynn)" OCHOBHOM
obpaszoBaTtenbHoi Nporpammel 27.03.02 YnpasneHne Ka4ecTBOM N OTHOCUTCS K 06513aTeNbHbIM
avcumnnnHam. OcBavBaeTcs Ha 4 Kypce, 8 cemecTp.

OucumnnuHa "BuotexHn4yeckme cUCcTeMbl U TEXHONOrMN" OTHOCUTCS K 6a30BOI YacTu
npodpeccrnoHanbHoro umkna. OHa normyeckn B3ammMocBs3aHa ¢ Apyrummn npodoecCrnoHanbHbIMU
AVCUMNAHaMK, HeobXoOMMbIMK ONS peann3aumm NPoecCcuoHanbHbIX GOYHKLWUIA BbINMYCKHUKA W
ocBavBaeTCcs Ha nepBoM Kypce (1 cemecTp).

3. KomneTteHuuun obyuarowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHbDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL U

OK'3 6 o
(OBLIEKYNIbTYPHbIE CMOCOBHOCTBIO UCMOMb30BaTh OCHOBbI 3KOHOMUYECKUX 3HAHWIA
KOMMETEHLIMM) B pa3/n4YHbIX cpepax oesiTenbHOCTU

CrnocobHOCTbIO paboTaTtb B KONNEKTMBE, TONEPAHTHO
Ok-6 BOCMPUHMMAs coumasnbHble, STHUYECKME, KOHPECCHOHaNbHbIE U

KYNbTYpPHble pas3nuyns
OK-8 CMoCOBHOCTBIO UCMOMb30BaTh METOAb! U CPEeACTBA (PU3MNYECKON
(0bLweKkynbTypHbIE KynbTypbl ANs obecneyeHmnsl NONHOLEHHOW couunansHom v
KOMMEeTeHLMW) npodpeccroHanbHom OesTenbHOCTA

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

- OCHOBHbIE NPUHUUMNbI CACTEMHOIO Noaoxona, Ha KOTopbIX 6a3|/|pyeTC9| aHannm3 n CNMHTE3
BNOTEXHNYECKNX CUCTEM;

- 0CODOEHHOCTM XMBbIX OPraHM3MOB, B YHaCTHOCTU, YeNoBeka-onepaTopa;
- KNnaccuukaumio U CTPYKTYpPbl BUOTEXHUYECKMX CUCTEM MU TEXHONOMMIA Pa3nnYHOro TMNa;

- KaHanbl B3aUMOOENCTBUS TEXHNYECKMX U BUONOrMYecKnx 9NNIEMEHTOB, NMpuMepbl peann3aunn
ONOTEXHNYECKNX CUCTEM M TEXHONOTUIA OUEHKW, KOHTPONA U yripaBneHna COCToAHNEM N noBedeHNEM
KNBbIX OPraHn3MoOB;

- OCHOBHbIE (DYHKLMM MAPKETUHTa;
- HOpMaTMBHO-NPaBOBOE 0HecneyeHne BHEWHEIKOHOMNYECKO AEATENbHOCTY;
- CYWLHOCTb 1 COAEPXaHNe MEHEOXMEHTA,;

- OCHOBHbIE I'Ip06ﬂeMbI N HanpasneHus pas3sutnsa oyHoaMeHTanbHbIX N MPUKNaaHbIX nccnenoBaHum
B BUIOMEONLIMHCKOW 1 9KONOrM4ecKowm NHXEHEPUN;

KETPOHHBH
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- NpeadMeTHble obnacTtu ncnonb3oBaHus OOCTUXEHWNI 6I/IOM€,D,I/ILI,VIHCKOI7I N 3KONOrn4yeckom
NHXXEeHepWnn;

- cBowicTBa buotexHuyeckmx cuctem (BTC), ocobeHHOCTN BMONOrMYECKMX CUCTEM KaK 3/1EMEHTOB
N3MEPUTENbHBIX U YNPABNSOWMX TEXHUYECKUX CUCTEM;

- KﬂaCCI/IC*)I/IKaLI,I/I}O, NCTOYHUKWN N XapPaKTePUCTUKN CUTHANOB N OAaHHbIX;
- CYWHOCTb 3a4ad4 KHaCCVICpVIKaLl,VII/I N CHNXEHNA pa3MEPHOCTN OaHHbIX;
- OCHOBHble MeToAbl 06paboTkn 1 aHanM3a n3o0bpaxxeHuii.

2. IONXEeH yMeTb:

- MPMMEHSTb NPUHUMUMNBI CACTEMHOrO NOAX04a ONs aHanm3a 1 CUHTe3a BMOTEXHNYECKNX CUCTEM U
TEXHONOINNA;

- paspabartbiBatb cTPyKTypbl BTC pasnnyHoro tmuna n TpeboBaHns K TEXHUYECKUM U BUONOrMYECKUM
anemeHTam BTC, obecneymBatowwme nx ONTUMaNbHbIA PEXUM OYHKLMOHNPOBAHWS;

- paspabaTbiBaTb CTPYKTYPY MEOULIMHCKUX ONArHOCTUYECKUX, NCCRenoBaTeNbCKuX 1
NHGOPMAaLMOHHBIX KOMMNIEKCOB U ONTUMU3MPOBATb COCTaB MX 3/1IEMEHTOB;

- UCMOJIb30BaATb CTpATErnio N TaAKTUKY NpoBenEHNSA OEN0BbIX MEpPeroBopoB;

- dHann3nmpoBatb OCHOBHblE TeHOEHUNN B Pa3BUTUN 6UOMEeaNLIMHCKOW 1 9KONOrM4yecKom
MHXXEeHepWnKn, BbidBNIATb ee NepCnekTnBHble HanpaBneHnsa N BO3MOXHOCTU NMPakTn4eckoro
NPUMEHEHNA;

- NPUMEHATb MeTOoObl 3KCNEPTHOro onpoca angd onpeneneHna NHHOBaAUMOHHbIX HaﬂpaBﬂeHMﬁ
pa3BnTnA 6VIOM€,£I,I/ILI,I/IHCKOIZ N 3KONOrn4yeckom NHXEeHepnn;

- oopMynmnpoBaTtb 3anaqun VIH)KeHepHOl7| peann3aunn nepCneKTnBHbIX Hal'lpaBﬂeHVIVI pa3BnTUA
6MOMEeaNLIMHCKOW 1 9KONOrM4ecKowm NHXXEHEPUN;

- pewartb 3a4a4n naeHTngukauum u pacrosHasaHmsi 06pasos;
- hopmynupoBatb nNpobnembl, Lenu, 3aaaym aHanmaa n 06paboTky n3obpaxeHui;

- NPUMEHSITb NONYYEeHHbIE 3HaHMS B 0bnactu pa3paboTky aBTOMATUYECKUX N MHTEPAKTUBHBIX CUCTEM
aHanmnsa n3obpaxeHuii Meanko-b1Monormieckmx 06 LEKTOB.

3. IONXEeH Bnanetb:

- METO[OM MO3TanHOro MOAEMPOBAHNSA NPU CUHTE3E BUOTEXHNYECKMX CUCTEM 3aaHHOr0 Knacca;
- METOoaMm pacyeTta OCHOBHbIX (OYHKLMOHANbHbIX XapakTePUCTMK BUOTEXHNYECKMX CUCTEM;

- METOAMKON NOCTPOEHNSt BU3HeC-NnaHa Ha NpeanpPUsTAN;

- CXEMaMn TEXHMYECKOro COMPOBOXAEHNS Ne4yebHO-anarHocTUYeCcKoro npoLecca;

- NPYHUMNAaMK PYHKLIMOHMPOBAHNS CUCTEMBI "4enoBek - 06LecTBo - okpyxatowas cpena”,
COBPEMEHHbBIMU METOAAMU HAaY4YHO-TEXHNYECKOrO NPOrHO3UPOBaHNS PasBUTUS NPEeaMETHbIX
obnacTteit Haykn U TEXHUKW;

- CTATUCTMYECKMMI METOAAMM aHanM3a (B TOM YMCNEe MHOrOMEPHOr0) AaHHbIX;
- aBTOMaTM3MPOBaHHbIMU METOAaMM aHanm3a 1 06paboTkm MeaULMHCKMX N3006paxeHuii;
- MeToaamun obpaboTkn 1 aHann3a CUrHanos.

4. NONXeH OeMOHCTPUPOBATb CNOCOOHOCTb N FOTOBHOCTb:
K MPaKTUYECKOMY NMPUMEHEHMIO MOMTyYEHHbIX 3HAHWIA MPU PeLeH NPOtECCUOHANbHbBIX 3a4au

4. CTpyKTypa 1 cogepxaHue AUCLUNIUHBI MOAYNS
Obwas Tpya0eMKOCTb ANCLMMNIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3K3aMeH B 8 ceMecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs [OMnycka K 3adeTy
28 6annos.

KETPOHHBH
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86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetTBopuTENbHO" (YA0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTtbl No gucuunivHe/ MOaynto
TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Buabl n yachbl
Pasgmen ay,oMTOpHOM paboThbl,
Hepens MX TPy A0EMKOCTb Tekywue coopmbl
N 'D'"Kn"g"lr;;;vs""b'/ CemecTp emectpa (B yacax) KOHTponsi
Nekuun MpakTnyeckuellaboparopHbie
3aHATUA pa601b|
Tema 1. OcHOBHbIE
onpeneneHns n
1./cBoNicTBa 8 1 6 6 0
OMOTEXHUNYECKMX
CUCTEM.
Tema 2.
Knaccundomkaums
2. BUOTEXHNYECKMX 8 2-4 6 6 0
CUCTEM.
Tema 3.
BunoTtexHnyeckne
N3MEPUTENBHO-BbIYNCINTENRHBIE
3. CUCTEMbl MEOVLMHCKOro ¥ 59 6 6 0
HasHa4YeHus.
Tema 4.
BrnoTtexHnyeckne
CUCTEMbI ynpasneHns i
4. COCTOSHUEM U 8 10-13 6 6 0
noBeaeHNEeEM XNBOro
opraHu3ma.
Tewma 5. lNpumepsl
peanusauuu )
5 OMOTEXHUNYECKMX 8 14-16 6 6 0
CUCTEM.
Tema . toroeas 8 0 0 0 9Kk3ameH
" |doopma KOHTpONS
NToro 30 30 0

4.2 CopepxaHvue oUCLUNUHDI
Tema 1. OCHOBHbIe onpeneneHns U CBONCTBa OMOTEXHUYECKNX CUCTEM.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

KETPOHHBH
B_EPCHTET
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OnpepnenexHns 1 NOHATUS 0 BONbLIMX, CNOXHbBIX U 9NEeMeHTapHbIX cucteMax. CUCTEMbI TEXHUYECKNME,
buonornyeckne n buoTexHnyeckne. AneMeHTbl 1 noacuctemol. Oblwme CBONCTBA CUCTEM:
ynpasneHune, nHgopmaums, adEKTUBHOCTb, MOMEXOYCTONYNBOCTb, HAAEXHOCTb. OCOBEHHOCTM
bronornyecknx cmctem ynpaeneHusi. OCHOBHble COObITUSI NPY Pa3BUTUKN HayKn O BUONOrMYEeCKUX
cuctemax. MNMoHaTre o pedonekcax, nepeble paboTbl N0 PUINONOTMN HEPBHOK cucTembl. LLkona
BENMKuMx pycckmx gomaunonoros: .M. CeyeHoB; Teopuns ycnosHbix pedonekcos W.I1. Maenosa; Teopus
adpgpepeHTHoro cuHTesa .M. AHoxmHa n Teopusa yctondmsoro HepasHoeecus 3.C. Bayapa.
MoHATMe 06 aHTpoNUK 1 HeraHTponun. Ocobasi CNOCOBHOCTb XMBbIX CUCTEM K Pa3MHOXEHWIO U
pereHepauuun. PedonekTopHas gyra u romeocrasuc. Teopetnyeckme OCHOBbl ANarHOCTUKMK
COCTOSHUSA cucteM. NoHATUEe NPOCTpaHCTBa COCTOSHUIA U NPOCTPaHCTBa Npu3HakoB. CTeneHu
cBoboabl cucTeMbl. MNpoueaypa CMHTE3a CUCTEM HENPEPBLIBHOMO KOHTPONS ANSt ANArHOCTUKM.
MenneHHo nameHsowmecs (MAM) n GbicTponameHsowmecs U3nonorMyeckme NpoLecch B X1MBOM
opraHusme.

npaktnyeckoe 3aHsitne (6 4aca(os)):

BuoHunyeckune npuHumnol cnHteda BTC. BuoHnyeckas MeToaonorns n3y4yeHns XmBbix OpraHn3moB.
MpuHumMn n3omopdpuama n mogennposaHue. Mooenu npsamon aHanoruum, pusnyeckue,
mMaremaTuyeckme 1 cMelaHHble Moaenn. Ponb MogenmpoBaHns npu COMNEHEHUN XUBbIX N HEXMBbIX
9NEMEHTOB B eANHYI0 BUOTEXHMYECKYIO CMCTEMY LienieHanpaBneHHoro noseaeHns. Knaccugukaums
BUOTEXHMYECKMX CUCTEM MO MX LENEBO GOYHKLIUN.

Tema 2. Knaccudomkaumsa 6MOTEXHUYECKNX CUCTEM.
JNIeKLMOHHOoe 3aHsiTue (6 4aca(oB)):

Meton noatanHoro mogenuposaHus BTC.OcHoBHble 3a8a4un, atansl cuHTe3a bTC. Mpumepsl
noatanHoro mogenuposaHmsa BTC pasnuyHoro Tuna. CtpyktypHas cxema BTC 6rnomeanumHckoro
HasHavyeHus. Ponb oTaenbHbIX NOACUCTEM: UMUTALMW BHELWHEN cpebl, UMUTALUNOHHAA MOLeNb
ynpasnsemoro obbekTa (npouecca), NOACUCTEMbI OLEHKN OESTENbHOCTA, Pe3ynbTaToB
[eATeNnbHOCTU U NCUXO-CPU3MONOrM4EeCcKOro COCTosHMA onepaTopa. MeTon n TexHnyeckme cpencrsa
OLEHKWN CTOMMOCTU pesynbTarta AesTeNlbHOCTH.

npaktnyeckoe 3aHsitne (6 4aca(os)):

CrpykTypHas cxema BTC apratudeckoro tuna. Ceorncteo cynepagantusHoctn bTC. CornacosaHue
ynpaBneHYeCKNX XapakTepUCTMK YenoBekaonepaTopa v ynpasnseMor UM cucTeMbl (06beKTa).
MHdpopmMaumoHHoe cornacoBaHme bruonormyeckmx n texHmyeckmnx obbektos BTC. MpuHUMnbI
afekBaTHOCTN N eANHCTBA NHPOPMALUVOHHON cpedbl. BudyanbHble, TakTUNbHbIE, CNYXOBblE U
BECTMOYNSPHbIE KaHanbl NpeabsaBneHns nHpopMaumn. JJoMMHaHTa 1 NPUOPUTETHOCTb KaHanoB
npenbsBneHns nHopmaumn. AccoumaTneHas NamsaTb U BOSMOXHOCTUN MOCTPOEHUS
KOHLlenTyanbHOM MOAEeNN B MO3ry ornepaTopa rnpv HenonHom agoepeHTHOM nHgpopmaumm. KoHTyp
HernpepbIBHOrO KOHTPONS 3a COCTOSIHMEM YenoBeka-oneparopa v ero CBs3b C ApYrnMm
nogcuctemamun BTC apratuyeckoro tuna.

Tema 3. BuotexHnyeckue U3MepUTEsNIbHO-BbIYNCAUTENbHbIE CUCTEMbI MEAULIMHCKOrO
Ha3Ha4YeHusl.

JNIeKLMOHHOoe 3aHsiTue (6 4aca(oB)):

Knaccudomkauunsa 6TC meguumHckoro HasHadveHns. BTC nccnepgoBatenbckne, KOHTPONEpbI,
LOVICKPETHOr0 NPUHATUS pPeLleHns, ONCKpPeTHble BuHapHble cncTeMbl. OCHOBHbIE XapakTEPUCTMKMN 1
0COBEHHOCTM Kax,aoro snaa cucrem. ABTomatmampoBaHHble BTC ans 6onbwmnx MeaULNHCKNX
MHOIONPOMUIbHBIX 1 CNELNannM3mpoBaHHbIX LeHTPoB. CTpykTypHas cxema BTC peaHnMaunoHHOro
LEeHTpa C LUeHTpanbHbIM NpoueccopoM. MatemaTtnyeckas momenb 1 npouenypbl cnHteda bTC
MELMLUMHCKOro HasHavyeHns. CoBpeMEHHbIE NanaTHble AnarHOCTUYECKME KOMMNEKChI Ha
MUKPOMNPOLECCOPHON TexHNKe. IHTepakTMBHbIN (4Manorosbil) pexuM B3anMoaencTens
MeOMLUNHCKOro nepcoHana co cpeacrtesamm MeamunHekom texHmkm (CMT) u cpeacteamm
BblumcnutenbHoin TexHnkn (CBT). OcHOBHble CBEAEHMS NO cocTaBy BIOMeANLMHCKON nHdbopmaLmu.

npaktnyeckoe 3aHsitne (6 4aca(os)):

KETPOHHBH
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ABTOMaTM3MpPOBaHHbIE CUCTEMBI AN MACCOBbIX NpounakTnieckmnx ocMotTpos HaceneHns (ACINOH).
Pa3HoBMOHOCTU NPOGOMNAKTUYECKUX aBTOMATU3NPOBAHHbIX CUCTEM. AHKETHbIA CKPUHWHT
onpegeneHHblX Ho3onorn4yecknx oopM. CTpyKTypHas cxema 1 cxema UMpKynaumm nHdopmawmm B
cucteme ACINOH ons npoMbIWAEHHbIX OCMOTPOB. BroTexHnyeckue cuctembl ons OyHKLMOHANbHOM
omarHocTuky n cnopta. OcobeHHocTu 1 TpeboBaHus, Npeabsensemble kK BTC, npyMeHsieMbIM B
KypopTonornm, oyHKUMOHaNbHOM ANarHoCTUKE N B CNOPTE, CBA3aHHbIE C COCTOSIHNEM LABUXEHUS
ncnbityemoro. MNpumepbl 06opynoBaHns 6anbHEONOrMYECKNX U CMIOPTUBHBIX KOMMIEKCOB.
MHorokaHanbHble 6roTexHuyeckune komnnekcol (BTK) ¢ ncnonb3oBaHnem nepenayy MHopMaLnm
Mo TenemMeTpu4eckoMy KkaHany

Tema 4. BuotTexHUYecKkme CUCTEMbl YNpaBneHUsi COCTOSSHUEM M NOBeOeHUEeM XUBOro
opraHusma.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

BHyTpeHHsAS cpena XUBOro opraHnama 1 MeToAbl ynpasneHns ee coctosHuem. Obwme npuHLmMnb
yrnpasneHusi COCTOSIHMEM BHYTPEHHEN cpelbl X1BOro opraHnama. lNoHsatne o Hopme
roMeocTaTnyeckon n Hopme aganTueHo. ObweHne opraHM3ma ¢ OKpyXaroLlein cpenon
NoCpencTBOM BewecTsa, SHeprum n nigoopmaumm. OCHoBHas PYHKUNS neveHns (Hopmannsauus)
Kak npoLecc ynpasBneHns COCTOSSHUEM BHYTPEHHEN cpelbl opraHmama. ObobueHHas cxema
ynpasneHusi COCTOSIHUEM BHYTPEHHEN cpelbl opraHnama. CUCTeMbl ynpaBsneHns BeWweCcTBEHHbIE,
aHepreTnyeckme n MHPoOpPMaUNOHHbIE. KOHTakTHbIE 1 BECKOHTAKTHbIE METOAbI BO3AENCTBUS HA
XWNBOW OpraHn3m.

npaktnyeckoe 3aHsitne (6 4aca(os)):

BuoTtexHnyeckme cnctembl ynpasneHus ueneHanpaeneHHbiM nosegeHnem (6TC-Y). CtpyktypHas
cxema BTC-Y. MNuwesble n Henuwesble nogkpenneHns. CTUMynaUns pasnmnyHblX 30H MO3ra C Lenbio
Nony4eHNs NONOXUTENbHbIX U OTpULATENbHBIX HEMWILEBbIX NoAKpenneHui. lNMpenmywecTtsa
HeJocTatkym Metofa CTUMYNAUMN NOKOMOTOPHBIX Y 9MOLIMOreHHbIX 30H rofIoBHOro Mosra. Ponb
MONOXUTENbHbBIX N OTPULATENbHBIX 3MOLMI NPKW ynpasneHnn geatenbHocTbio. MeToabl
ONTUMU3ALNN XapakKTEPUCTMK YNPaBASOWNX CUrHANOB (CTUMYNALNOHHBLIX KOMaHg). buonornyeckue
obpatHble cBA3M Ans obecneyeHns pexnma agekaTHoro ynpaeneHus 8 bTC-Y

Tema 5. Mpumepbl peanmaauum 6MOTEXHNYECKUX CUCTEM.
JNIeKLMOHHOoe 3aHsitne (6 4yaca(oB)):

OueHKa, KOHTPOJIb 1 yrpaBneHne COCTOSIHAEM 1 NMOBEAEHNEM XMBOro opra-Huama brotexHunyeckue
CMCTEMbI ypaBneHns, B KOHTYP KOTOPbIX B KAYECTBE YNPaBnsoWeEro 3BeHa BK/IIOYEH YenoBek
BroTexHuyeckue cncteMbl obecneveHmnst XU3HenesTeNnbHOCTU YenoBeka U Noanep>XXkm npoueccos
XN3HEeOesTeNbHOCTM APYrux 61006 bHEKTOB

npakTtnyeckoe 3aHsitne (6 4aca(os)):
BuoTtexHnyeckme cncTembl 4ns 34paBoOXpPaHEHMS.

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Bupbl
N Paspen Cemectp Hepnens camocTosﬁeanoﬁ TPYBOEeMKOCTb| ;‘:ﬂ%ﬂ:;:g:;g:ga
AducumnnnHbl cemecTpa paboTbl (B yacax) pa6oThl
CTYAEHTOB
Tema 1. OcHOBHble
onpepneneHns n yTeHune
1.|cBONCTBa 8 1 nuteparypbl 0 12 YCTHbI ONpocC
BUOTEXHNYECKMX Teme
CuUCTeM.
Eﬁ:gc%l.cpmaum HTenne KOHTpOnbHas
2-|61oTexHMIECKIX 8 24 Qg;zpawpbl ° 12 paboTa
CuUCTeM.
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 3.
BuoTtexHnyeckn
Msn‘/?egmeniﬁo-seblqMcnm'enl:g-mle Hrenne
3. CUCTEMbI MEAVILIMHCKOO 5-9 22;2paTypbl 0 12 YCTHbI ONpocC
Ha3HayYeHus.
Tema 4.
burotexHunyeckmne
CUCTEMbI YyNpPaBneHns Hrenme KOHTpPONbHas
4. 10-1 nTepartypsbl 12
COCTOSIH/EM U 8 0-13 2 eMgpa ypel 0 paboTa
NnoBeOEeHNEM XNBOrO
opraHuama.
T .
ema 5. Mprmepsl yTeHMe
5. |peannsalnm 8 14-16 |nuTepaTtypbl O 18 YCTHbI ONpocC
‘l6roTEXHMYECKUX TeMe
cucrtem.
WNtoro 66

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

OcBoeHMe ancumnanHbl "BoTeXHNYECKME CUCTEMBI U TEXHONOMMK" OCYILECTBNSAETCS Yepes
NCNONb30BaHNE TPAANLUMOHHbBIX (NEKLUUKN) N MHHOBALMOHHBIX 00pa30BaTeNbHbIX TEXHONOMA,
aKTUBHbIX N MUHTEPaKTUBHbLIX (OOPM MPOBEOEHUSA 3aHATUIA: N3N0XEHWE NEeKLUNOHHOro Marepmana ¢
aneMeHTamu guanora, o6CcyxaeHus, NCNonb30BaHNE MyNbTUMELNAHbIX NPOrPamMM C HaraaHbIMM
mMarepuanamu: pucyHkamm, gootorpacousmm, Tabnmuamm, rpagoukamm, guarpammamm, CXemamu,
Menunadpainnamun, ayomo- n sugeomartepuanamu.

MpoBoauTcs 0bCcyXaeHne akTyanbHbIX TeM, Ppa3bop KOHKPETHbIX CUTyaLuiA.
N3yyeHne ancumnnnHbl " BUOTEXHUYECKME CUCTEMBI U TEXHONOMMN" BKIKOYAET:
- NoceleHne BCex BUOOB ayANTOPHbIX paboT

- YTeHune CTyeHTaMn PEKOMeHO0BAHHOM NnTepaTtypbl 1 YCBOEHME TEOPETMHYECKOro matepmana
ONCUnNnNnHbl,

- paboTy C UCTOYHMKaMM VIHTEpHET;

- NOArOTOBKY K pasnnyHbIM 0OpMaM KOHTPONS (TECTbI, KOHTPO/bHbIE paboTbl, cobecenoBaHue);
- BbIMOMHEHNE KOHTPONbHbIX PaborT;

- NOArOTOBKA K UTOrOBOM (POPME KOHTPOSIS - 9K3aMEHY.

6. OLeHOUHble CPeAcTBa AJisl TEKYLLLEro KOHTPONS yCreBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMuYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. OCHOBHbIE onpeneneHns U CBONCTBa OMOTEXHUYECKNX CUCTEM.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

OcobeHHOCTN B1ONOrnNYeckmx CUCTEM ynpasneHus. OCHOBHble cObbITUS npwn pas3snTnm Haykm o
buonornyeckunx cuctemax. lNMoHatne o pedonekcax, nepsble pa6OTbI no dpmamonornu HepBHOI7I

cuctembl. lkona Bennknx pycckux comsmnonoros: V.M. CeyeHoB; Teopust ycnosHbIx pedgonekcos W.IT.
[MaBnoBa; Teopus agodpepeHTHOro cuHtesa .. AHoxmHa 1 Teopus yctonymsoro HepasHosecus 9.C.

Bayapa.
Tema 2. Knaccudomkaumsa 6MOTeXHUYECKNX CUCTEM.
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:
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CtpyktypHas cxema BTC apraTtunyeckoro tnna. Ceoncteo cynepagantusHoctn 6TC.

Tema 3. BuorexHnueckue nu3ameputesnibHO-BblYNCnuTe/bHblie CUCTeMbl MEOULIMHCKOIO
Ha3Ha4YeHusl.

YCTHbIi OMPOC , MPMMEPHbIe BOMPOChHI:

ABTOMaTM3MpoBaHHble BTC ons 60nbWNX MEANLNHCKMX MHOrONPOGUIIbHBIX 1 CNEeLnanm3npoBaHHbIX
ueHTpoB. CTpykTypHasa cxema BTC peaHMMaumMoOHHOro LEeHTpa C LeHTpasbHbIM MPOLLECCOPOM.
Marematnyeckas mofenb v npouenypbl cuHTesa bTC MeanumnHCKOro HasHavyeHus.

Tema 4. BuotexHuyeckue cUCTeMbl yrnpasneHUsi COCTOSTHUEM U NoBeaeHNeM XUBoro
opraHuama.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

BuoTtexHnyeckme cnctembl ynpasneHuns ueneHanpasneHHbiM nosegeHnem (6TC-Y). CtpyktypHas
cxema BTC-Y.

Tema 5. NMpumepbl peannsauum 6MOTEXHNYECKUX CUCTEM.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

OueHka, KOHTPO/b 1 yrnpaBiieHne COCTodaHNEM N NoBedeHNEM XMBOIro opraHm3ma. BuoTtexHnyeckune
CNCTEMbI ynpaBleHns, B KOHTYP KOTOPbIX B KaQ4eCTBE ynpasn4aowero 3seHa BK/1lo4eH 4eJlioBeK.
BuoTtexHnyeckme cuctembl obecrnedeHms XKN3HENEATE/IbHOCTW HenioBeKa 1 noonep>XkKn npoueccos
XKN3HENEATEJIbHOCT OPYrinX 61oobbekToB. BroTexHnyeckme cucTemsl Ona 30paBoOXpaHEHNA.

Tema . UTorosas doopma KOHTpons

[MpuMepHble BOMPOCHI K 9K3aMEHY:

NMPUMEPbBI SK3AMEHALIMOHHBIX BUJTETOB

bunet €6

1. OnpeneneHuns, cBoCTBa OMOTEXHNYECKUX CUCTEM

2. BroHnyeckue NpUHUMNBLI CUHTE3a BUOTEXHNYECKNX CUCTEM.

BuneT €20

1. BoTEXHUYECKNE N3MEPUTENBHO-BBIYUCINTENBHbIE CUCTEMbI MEAULIMHCKOrO Ha3Ha4YeHns,

2. Ponb v BNnusiHMe xapakTepucTuk nameputenbHbix npeobpasosateneii (VM) n anektponos (9) Ha
MeaunKo-bronornyeckmne nccnenoBaHus.

Bonpochbl kK ak3amMeHy

1. Obwme NpMHUMUMBLI PYHKLMOHMPOBAHNS OpraHM3Ma.

2. Hayka ¢om3anonorust n XuBoi opraHnam kak 06 bekT nay4yeHus.

3. O6wme NpuHUMNbl 06 beANHEHUS OTAENbHbIX KNETOK, TKAHEW N OpraHoB B eANHOE LIENOE -
opraHuam. MNMoHATS Koppensuun, perynsummn, camoperynsummn, camoopraHusaummn. Obwme
NONOXEHNS TEOPUUN (PYHKLMOHANBbHBIX CUCTEM.

4. dnsnonorms Bo3byanMbIX TKaHEiA.

5. duaunonormnyeckue n bmodranyeckmne cBoMcTea BO30YANMbIX TKAHEN - HEPBHOW, MbILLEYHOMN,
XenesncTtoi. MpouncxoxaeHme 1 gMHammka anekTpUYECKNX NpoLeccoB B BO3OYAMMbIX TKAHSIX.

6. MexaHnam nposeneHuns BOSGY)K,EI,GHVIFI. 3aKOoHbl nposeneHns BO36Y)K,D,eHI/I$1 no Hepsy.

7. MexaHnam nepegaqn Bo3byxneHus. Knaccugukaums cuHancos. CruHanc ¢ XMMUYecknm
cnocobom nepepnaym Bo3byxaeHusi. CuHanc ¢ anekTpuyeckmm cnocobom nepenayn Bo3byXaeHusl.

8. OCHOBHbIE NPUHLMMNBI PErYNSALMN (PUIMONOrMYECKUX OYHKLNA B OpraHn3me.
9. HepeHas perynsauuns. ComaTnyeckunin n BeretaTuBHbIA OTOENbl HEPBHON CUCTEMDI.

10. CMnaTM4ecKkunin n napacuMnaTUYecknii oTaesnbl BEreTaTUBHON HEPBHOM CUCTEMbI U UX
CTPYKTYPHbIE 0COBEHHOCTM.

11. Mopo-goyHKLMOHaNbHas opraHn3aumns ryMopanbHO-ropMOHaNbHOro KaHana perynsumm
12. O630p 1 Knaccmnkauns MeanUNHCKON TEXHUKN.
13. Knaccndgpukaums MeguuUmMHCKON TEXHUKU C TOYKU 3PEHUS pellaeMblx 3a4ay.
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14. Knaccngpukaumm MeoMumnMHCKOM annaparypbl Mo BULY UCNOMb3YEMOR SHEPrnn 1 no
TEXHUYECKOMY HasHavyeHuto. Knaccudmkaumsa Me auunuHCKON TEXHUKN NO MEANLUHCKOMY
NCMONb30BaHMIO.

15. Kputepuu oueHkn agohekTUBHOCTU MeAULIMHCKOM annapatypbl. Tunoeasi CTPYKTypHas cxema
MeamumHckoro npmbopa. OCHOBHblE TEXHUYECKME XapaKTEPUCTUKN MeAMUMHCKOro npubopa.

16. VcTopunyeckas XpoHONOrms co3gaHns MeamunHCKux nprnbopos.

17. [lnarHocTuyeckne MeguumHckme npubopsi.

18. /IaMepeHune anekTpodonanonorniecknx nokasartenen. lNokasarenn npsMoro N3MepeHuns.

19. Nokaszatenun npeobpasoBaTenibHOro n3mMepeHus. lNokasaten KOCBEHHOro N3MepPeHMS.

20. SnekTpomunorpaddbl 1 aNEeKTPOHenpoMmorpadobl. InekTpokapanorpadgsbl.

21. 9nekTposHuedanorpadbl.

22. CpencTtea BM3yanu3aunm BHYTPEHHMX OpraHoB Yyenoseka. Vicrnonb3yemblie 4acToTHbIE
AnanasoHbl. XapakTepucTukn n3obpaxeHuin. PeHTreHockonnyeckas annapartypa.

23. PeHTreHoBcKkMe PeKOHCTPYKTUBHbIE ToMOrpadbl. Mpubopbl Ans ynbTpasByKOBbIX MCCEeA0BaHUIA.
24. TepanesTnyeckas annapartypa.

25. Tunbl TepaneBTUYeCcKoOn annapartypbl. icnonb3yemble ananasoHbl YacToT. JleyeHne noCTOSHHbIM
TOKOM. Annapartbl Ans ranbBaHn3auns n anekTpogopesa. Hnako4actoTHble annaparbl.
AnekTpocTumynsTopbl. Jedpnbpunnatopbl. KapamocTumynstops.

26. BoicokoyacToTHble annapartbl gnga YBY-tepanun, IMB-tepanun, CMB-tepanun n KBY-tepanuw.

27. ObopynoBaHue KNMHUYecko nabopatopun.

28. OcHOBHbIe NoApa3aeneHns KNMHn4eckon nabopartopun. TpebosaHns K 060pyaOBaHUIO
KnuHuyeckon naboparopun. dotomeTpmyeckme npubopsl n cuctemsl. MNpubopbl ons
Xpomartorpadun.

7.1. OcHOoBHas nuTeparypa:

1. CeHcopuka. CoBpeMEHHblE TEXHONIOMMN MUKPO- U HAHO3NEKTPOHUKK: YyebHoe nocobue / T.H.
Matpywesa; MuH1cTepcTBO 06pasoBaHust n Haykn PdD. Cnbupckuii goeaepanbHblil yHUBEPCUTET. -
M.: HAL MH®PA-M; KpacHosipck: Cnbupckuii goepepanbHblil yH-T, 2014. - 260 c.:
http://znanium.com/bookread.php?book=374604

2. NHTerprnpoBaHHas 3awmTta pacTeHuii 0T BpeaHbIX opraHna3moB: Yueb. nocobve / I.M.ba3abipes,
H.H.Tpetbskos n gp. - M.: HL MH®PA-M, 2014 - 302c
http://znanium.com/bookread.php?book=391800

3. OkcnepTnaa kavecTsa 1 cepTudpmkaums poibbl 1 pbibHbIX NPoayKToB: Y4ebHoe nocobue / O.A.
onybeHko, H.B. KoHuk. - M.: Anbgoa-M: MH®PA-M, 2011. - 256 ¢
http://znanium.com/bookread.php?book=231180

7.2. lononHutenbHasa nuteparypa:

1. KupcaHog, B. B. CTpykTypHO-TEXHONOrM4yeckoe 060CHOBaHNe acppeKTUBHOrO NOCTPOEHNS U
PYHKLIMOHMPOBaHUS [OUNBHOr0 060pynoBaHMS [OnekTpoHHbIR pecypc] / B. B. KnpcaHos. -
KHarnHnHo: HFMOW, 2012. - 396 c. http://znanium.com/bookread.php?book=421621

2. Teopunsa MeEXAHN3MOB, MALIVH 1 MaHWNyNAaTopoB: YuyebHoe nocobue / J1.A. BopuceHko. - M.: HAL
NH®PA-M; MH.: HoB. 3HaHue, 2013. - 200 c. http://znanium.com/bookread.php?book=369685

3. 9Konornyeckmnin MOHUTOPWHI 1 3Konornyeckas akcnepTnaa: Yyeb. noc. / M.I".ScoBees,
H.J1.Ctpexa v ap.; MNog pen. npocp. M.I".Acoseesa - M.: HNL UH®PA-M; MH.: Hos. 3HaHue, 2013 -
304 c.: http://znanium.com/bookread.php?book=412160

7.3. UHTepHeT-pecypcCbl:

BuoHvka, NpUHUMNBI NOCTPOEHNSI BUOTEXHNYECKMX CUCTEM -
http://otherreferats.allbest.ru/medicine/00062325 _0.html
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BuotexHmnyeckne cucTeMbl: TEOPUS N NPOEKTUPOBAHME -
http://www.studmed.ru/ahutin-vm-biotehnicheskie-sistemy-teoriya-i-proektirovanie_a730f436523.html

"BuotexHnyeckne cuctemnl" - http://c-stud.ru/work_html/look_full.html?id=10965#.UQfJGmdT7Z8
Kypc nekuui no npeamerty - http://master-wow.ru/pg/biotehnicheskie-sistemy-lekcii-skachat-2b.html
PaspaboTku y4eHbix B 06nacT NCKYCCTBEHHOrO UHTENNeKTa - http://www.intellekto.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLUMUNINHbI(MOAYNS)

OcBoeHve ancuunnuvHbl "bruotexHonorun" npegnonaraet UCNONb30BaHWE cnegyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboi Buaeo n ayamno
nHGOPMaLMK, MONYYEHNS N Nepeaaymn aNeKTPOHHbIX AOKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONW TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHMTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyeckmnmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBaTtens SBnseTCcs KNo4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BaHMEM B NMpoLecce 0by4yeHuns BCex
KopropaTtuBHbIX pecypcoB. MynbTmeouniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

Y4yebHo-MeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bmbnmoteyHor cnucteme "ZNANIUM.COM", noctyn K KOTOpOW NpenocTaBeH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnnotekn CPOPMMPOBAH C y4ETOM BCEX
N3MeHeHNn 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHMKM, y4ebHble nocobus, YMK,
MOHOrpadun, aBTopedoeparbl, guccepraumm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKOHO4ATEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNieLnanbHbie Nepnoanyeckme n3gaHmsa n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteeTcTBYET
BCeM TpeboBaHMsM doefepanbHbiX rocyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanust (PrOC BIMO) HOBOro NoKoneHums.

1. JlekumnoHHas ayauTopusi ¢ KOMMNIEKCOM My/bTUMEANAHON annapatypbl (MPOEKTOP U HOYTOYK);
NPUHTEP U KOMMPOBaNbHbIA annapar 415 co3faHus pasfaTtoyHbiX MaTtepuanos.

2. Ayoutopus ong npoBeneHns CEMUHAPOB, NPaKTUYECKNX 3aHATMIA, 060pynoBaHHAS KOMMIEKTOM
MyNbTUMEONIAHON annapaTtypbl: NPOEKTOp, HOYTOYK, MHTEpaKTUBHAasA OOCKa.
MatepuanbHo-TEXHUYECKOe obecneyeHne TpebyeTcs AN CaMOCTOATENBHOrO Novcka Matepuana B
ceTn MiHepHeT 1 paboTbl Ha MK (KOMAbIOTEPHbI Knacc ¢ NoaKIto4YeHnem k cetn VIHTepHerT).

Mporpamma cocTtaBneHa B cooTBeTcTBUM ¢ TpebosaHnsamm dFOC BMO u ¢ yyeToM pekomeHaaLmi
MpOOMM BIMO no HanpaeneHuto 1 NPodouno NoAroToBKM BroTexHn4yeckme CUcTeMbl U TEXHONOT UK.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NaaHoM no
HanpasneHnto 27.03.02 "YnpasneHne ka4ectsoM" 1 Npodonnio NOAroTOBKM HE NPeayCMOTPEHO .
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Mporpamma aucumnnuHbl "BruotexHonorum"; 27.03.02 YnpaeneHue Ka4ecTBoM; AOLEHT, K.H. KypbaHos P.A. , AOUEHT, K.H. (BoUeHT) JlyuknH
r.c.

ABTOpP(bI):

KypbaHos P.A.

NyuyknH I.C.

S 201 __r.
PeueH3eHT(bl):

AbaynnuH T.A.

S 201 __r.
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