MunucrepceTBo o6pa3oBanns H HaykH Poccuiickoii ®@egepanun
®denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE 00Pa30BaTEIbHOE YUPEKACHHE
BBICIIIETO MPOQEeCCHOHANBHOIO 00pa30BaHus
«BraguMupCcKUi rocy1apcTBeHHbIH YHHBEDCH

uMeHH Anekcanapa I'puropresuda n Hukonasn Lpir

P 4
Wv\-}-" ‘{ H"Be OC?‘
o O8b/x

X \. .'A ITandunon
2074t

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI

VICTOPUSI BUOTEXHUYECKUX CUCTEM U TEXHOJIOT U

Hanpasnenne noarorosku 12.03.04 «bHOTEXHUYECKHE CUCTEMBI 1 TEXHOJIOTUM

[Ipoduins/ nporpaMmma noArOTOBKU

YpoBeHb BEICIIEr0 00pa3oBanus OaKasaBpyuat

®opma obyueHus oUHas

Ipax- | JlaGo- dopma MpoOMeKYyTOU-
Ce- | Tpymoemkocts [Jlekuuwy,| THd. 3a- | pat. pa- | CPC, P P Y
< HOT'O KOHTpPOJIS
MecTp | 3ad4. en,/ 4dac. yac. HaTHA, | OOTHI, | dac. —
qac. qac. :
1 2/T2 18 18 36 3auer
Hroro 2/72 18 18 36 3aueTr

r. Bnagumup , 107 g




1. OEJA OCBOEHUS JUCLHUIIJINHBI

LensMu OCBOEGHHUS NUCIMIUIMHBI (MOAYJs) siBNseTcss GOpMHpOBaHHE Y 00y4aeMoro
IPEICTaBIEHUs. O COBPEMEHHBIX NOIXOAaxX M B3IVIAAaX Ha HCTOPHIO CO3NaHUs OHOTeX-
HUYECKMX CHCTEM U TEXHOJIOTHH, a TAaKXe CBSI3M JAHHOTO HaIlpaBJIE€HUS C CHCTEMOMH

3APaBOOXPaHCHHUS.

2. MECTO JUCIHUIIVIMHBI B CTPYKTYPE OIIOII BO

JlaHHas nuCHUIUIMHA BXOAUT B 06a30BYIO 4acTh IOATOTOBKU OakaiaBpOB Halpas-
neHns «bruoTexHuYeckre CUCTEMBI U TEXHOJIOTHIY.

B3auMocBsI3b ¢ IpyruMy AUCHUILIMHAMU

Kypc 6a3upyercss Ha 3HaHUSAX, MONTYyYEHHBIX CTYJEHTAMH NMPH W3YYE€HHUH IUCLIMII-
nvH: «brodusuka», «buoxumus», « YpasneHue B OMOTEXHHUECKUX CHCTEMaX.

3HaHHUs, IOyYeHHBIe IIPH OCBOSHUH Kypca, HCIONB3YIOTCS B TIOCIEAYIOIINX TUC-
IumInHax: «MenunuHcKue IpuOOpEl, anmaparbl, CUCTEMBI U KOMIUIEKCE, « TexHuue-
CKHE€ METOJBI IUarHOCTUKY U TEPAleBTUYECKUX BO3ICHCTBHIN.

3. KOMIIETEHIIMH OBYYAIOHMIETOCS, ®OPMUPYEMBIE B PE3YJIBTATE OC-
BOEHMUSA JUCIIMITJIMHBI (MOY JIS)

OO6yuaromwiics GopMHUPYET U IEMOHCTPHUPYET CIIEIYIOIIHe KOMIIETEHIIHH:

- CIHOCOOHOCTBH HCIOJIB30BaTh OCHOBBI (YMIOCOGCKUX 3HAHUHM Ui (HOPMUPOBaHUS
MHPOBO33peHYeckoi nmo3unnn; OK-1;

- CIIOCOOHOCTH aHATM3WPOBATh OCHOBHBIE 3TAIlbl U 3aKOHOMEPHOCTH HCTOPHYECKOTO
pasBuTHs 001IecTBa Uit GOpMHUPOBaHUS rpaxaaHckoi nosuuun; OK-2;

- CIIOCOOHOCTH OCYIIECTBIIATH COOp M aHAIN3 UCXOAHBIX JAaHHBIX JUIS pacueTa u Mpo-
€KTUPOBaHUs JleTajei, KOMIIOHEHTOB W y3JI0B OMOTEeXHHYECKHUX CHUCTEM, OHOMeIHLHH-
CKOM U 3KoJiorudeckoii TexHuku; [1K-19.

B pe3ynbrate OCBOCHHWS OUCLUILIMHBI 0Oydaromuiics MOMKEH JeMOHCTPHUPOBATh Clle-
ILYIOLIUE pe3yabTaThl 00pa30BaHMs:

1) 3HaTe: cocTosiHUMEe mpobiieM B MpeAMETHOH o0jacTh OMOTEXHUYECKHX CHCTEM U
TEXHOJIOTUH AJ1s GOpMUPOBaHH MUPOBO33peHUeckor no3unuy; OK — 1.

2) YMeTh: BBIOMpaTh ONTHMAJBHBIE METOABI H METONUKA M3YYeHHUs CBOUCTB OHOIIO-
TMYECKUX OOBEKTOB M aHAIM3UPOBATH OCHOBHBIE 3Talbl U 3aKOHOMEPHOCTH HCTOpHYE-
CKOTr'o pa3BuTuUs ob1mecTBa i GopMUpoBaHus rpaxxaaHckoit mozuunu; [TK — 2 .

3) Bnagets: cnocoGHOCTBIO OCYILECTBIATh COOP M aHANIW3 UCXOAHBIX NaHHBIX IJIS
pacuera M IPOEKTHPOBaHHUS HeTajiell, KOMIOHEHTOB U y3JI0B OMOTEXHHUYECKUX CHCTEM,
OHOMeIUIIMHCKOMN U 3Komoruueckoil Texuuku; [1K — 3.

4. CTPYKTYPA U COAEP)KAHUE JUCHUTIJIMHBI (MO Y JISA)

OO11ast TPy I0EMKOCTh AUCIMILTAHEI COCTABIISAET 2 3a4eTHbIe eIUHUIIbI, 72 yaca.
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Paznen (tema)
JUCITUTITIHEI

Cemectp

Henensa cemectpa

Buas! yaeGHO#H paboThl, BKIIIO-
Yas CaMOCTOSATEIbHYIO paboTy
CTyZE€HTOB
U TPYIOEMKOCTH (B Jacax)

Jlexiuu
3aHATHS
paboThI
KonTtponbHbie
paboThI
CPC
KIT/KP

[TpakTuueckue
JlaboparopHsle

O6beM yueb-
HOI paboTHI,
C IPUMEHEHU-
€M HHTEPaK-
THBHBIX METO-
JI0B
(B yacax / %)

®DOopMBI TEKYLIETO
KOHTPOJIS ycIie-
Ba€MOCTH
(no Heoenam ce-
Mecmpay),
dbopma mpoMexy-
TOYHOM
aTTecTaluu
(no cemecmpam)

BBenenne

[\

2/100

NI | —

Hcropus
BO3HHKHOBE-
HHUS, CTaHOB-
JeHUs W pas-
Butus bTC

\!\)

[\
[\
98]

4/100

Knaccuduxa-
oA, oOmme
CBOWCTBA H
IPUHLIUTIEI
pabotel BTC

4/100

PeiTUHT KOH-
Tposb Ne 1

Teopernue-
CKH€ OCHOBBI
pa3paboTku u

IIPOEKTUPO-
BaHHUS MeIH-

LIMHCKOM
TEXHUKH

S

4/100

Kpurepun
s¢dekTHBHO-
CTH  pa3juy-
HBIX BUJIOB
MEIULIMHCKON
TEXHUKU u
npubopoB
MEIUIIMHCKO-
ro Ha3HaueHUs

\‘OO

4/100

PefiTHHT KOH-
TpoJib Ne 2

Texumomorus
obciyxuBa-
HHS MEIu-
LAHCKOH
TEXHUKH

10,
11

4/100

CoBpemeH-

HBIE nep-
CHEKTHUBHBIE
METOIBI pa3-
paboTku Me-
IOUIIMHCKOM

TeXHUKH U
npubopoB

MEIUIIUHCKO-
ro HasHaue-

HHUs

12,
13,
14,
15

" 4/100

4/100

Pei#iTuHT KOH-
Tposb Ne 3




8 OcHoBHBIE | 1| 16, | 2 4 8 4/100
HaIpaBlICHUS 17
pa3BUTHS Me-
TOIOB OHO-
TEXHOJIOTHH

8 | 3axkmouenne | 1| 18 2 2/100

Bcero 18 18 36 36/100 3auer

Conep:xanne QHCHHIIIHHBI
TeMbl TeKIIUOHHBIX 3aHATUN
[enb JIEKIMOHHOTO Kypca — HU3Y4YHWTh COCTOSHHE NpobsieM B 00nacTH OHOTEXHHYE-

CKHUX CHUCTEM U TEXHOJIOTHI.

1. BBonHas nekius.
2. Uctopus Bo3HukHOBeHUs nepBbix bTC.
3. Cranosnenue u passutie bTC.
4. Knaccubukaiuss GHOTEXHIYECKUX CHCTEM, ODLIHe CBONCTBA.
5. TIpUHIUIIBI TOCTPOEHUS 1 PabOThl OMOTEXHUYECKUX CUCTEM.
6. TeopeTnueckre OCHOBBI pa3pabOTKU M IPOEKTUPOBAHUSA MEIULIMHCKON TEXHUKH.
7. Kputepun 3G (HeKTUBHOCTH pas3MYHbIX BUIOB MEIULIMHCKON TEXHUKH M MPUOOPOB
MEIUIMHCKOTO Ha3HAYEeHUSI.
8. TexHonorus o0CIyKHBaHUS MEIULIUHCKON TEXHUKH.

9. OCHOBHEIE HAIMpaBJIEHUS Pa3BUTHUS METOJOB OMOTEXHOJIOIHH.

TeMbl IpaKTUYECKUX 3aHATUH
[enb MpaKTHYECKOT0 Kypca — OCBOUTB CXEMY pemeHI/;;l HayYHO-TeXHHYECKUX 3a1a4.
1. Cucremsl moaaepx aHus TEMIIEPATYPHOTO PEXKUMa BO3IyXa.
2. CHUCTeMBI TEILIOBNIAYXHOCTHOM 00pabOTKH BO3IyXa.
3. CucteMbl 6aKTEpPHOJIOTHUECKON OYMCTKH BO3ayXa.
4. CucteMsl MOAIePKUBAHUS TOCTOSIHHOIO COCTaBa BO3yXa.

5. CucreMsl )xnu3He00ecIeYeHHS YEJI0BEKA B arpe€CCrMBHBIX CpEelax.



5

6. CrucTteMbl HCKYCCTBEHHOM BEHTUIISILIMHY JIETKUX YEJIOBEKA.
7. CucteMbl HCKYCCTBEHHOTO KPOBOOOpAILEHHUS.
8. CucteMbl reMoauaiIn3a IMOYKH.

9. buonuveckue MpoTe3sl.

[TpuMepHBIE TEMBI pedepaToB
1. Vmes mpuMeHeHUs 3HAHUHM O XUBOW MPUPOAE IS PELIeHMs HHXXEHEPHBIX 3a-
Jad.
2. O0wmye NpUHIUIBL ¥ CBA3H B )KUBBIX OPraHM3Max ¥ MallWHaXx.
3. MopenupoBaHye HEPBHBIX KJIETOK M HEHPOHHBIX CEeTeH IUIs JaJbHEHIEro co-
BEPILIEHCTBOBaHUSI BEIYHACIUTEIBHON TEXHUKH.
4. ViccrenoBaHre OPraHOB M 4yBCTB CHCTEM JKUBBIX OPTaHU3MOB C IIEJIBIO paspa-
OOTKM HOBBIX JaTYHUKOB.
5. Vi3yyeHue MPHHIKIIOB OPUEHTALMH, JOKALUN M HABMIalUH y JXHBOTHBIX IS
WCIIOJIb30BaHUs 3TUX IIPUHIUIIOB B TEXHHUKE.
6. CuctemMbl OHO3JIEKTPUYECKOrO YIIPaBJICHHUS.

i AHaJ'II/I3aTOpHI>Ie CHUCTEMBI )KUBOTHBIX M YEJIOBCKA.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NH
Peanu3anus KOMIIETEHTHOIO IOAXOMAa I TIOATOTOBKY 0akajaaBpOB B paMKax Ipe-
MOJaBaHUsl IUCIIUTLIMHBI OCYIIIECTBILETCS:
1. TIpu npoBeeHNN MPAKTUYECKHUX 3aHATHH C UCIIOIb30BAHMEM MYJIETUMEAUMHOTO
IPOEKTOpa A IMoKa3a Mpe3eHTalul;
2. ITpu WCTIONB30BaHMK MYJTBTAMEIMHHOIO IPOEKTOPA IS [TOKa3a MaTepuala;
3. IIpoBenieHre HHTEPAKTUBHEIX (POPM 3aHATHH C IMOCTOSHHBIM KOHTPOJIEM Ka4decT-

Ba YCBOCHUA CTyACHTAMU HpOﬁIIeHHOFO MaTepualia,

6. OHEHOYHBIE CPEACTBA J1J TEKYIIETI'O KOHTPOJIA Y CIIE-
BAEMOCTH, MPOMEXYTOUYHOM ATTECTALIMHA 11O UTOT'AM
OCBOEHMS JUCIUILINHBI 1 YYEBHO-METO/UMYECKOE
OBECHEYEHUE CAMOCTOSATEJbHOM PABOTHI CTYJAEHTOB
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CamocrosTenpHas paboTa CTyIeHTa

Ilenpro caMoCTOSTENIEHON pabOTHI SABISIOTCS (POPMUPOBAHUE JIMYHOCTH CTYIEHTA,
pPa3BUTHE €ro CIIOCOOHOCTH K CaMOOOYUYEHHUIO U MOBBIIIEHUIO CBOETO MPO(heCCHOHAIEHO-
IO ypOBHSI.

OcHoBHBIE (DOPMEBI CaMOCTOSTEIBHON PabOTHI 3aKIIOYAIOTCS B MpopaboTke Oo-
NOJIHATEJIBHOU JINTePaTyphl, OATOTOBKE K IPAKTUYECKUM 3aHATUSM, YCTHOMY OIIPOCY U
PEUTUHT-KOHTPOII0. KOHTPOJB 32 caMOCTOSTENIbHON paboTON CTYIEHTOB OCYIIECTBIIS-

€TCsI Ha KOHCYJIbTallUAX, BO BPpEMS pa6OTI>I Ha [IK wu I[TPAKTHYICCKHX 3aHATUAX.

Paznen Bun CPC TpynoemkocTs,
JVCLUIUINH 9acoB
Uctopus cospmanus Ouo- | PaboTa ¢ peKOMEHAyeMOM JIuTe- 4
TEXHUYECKHUX CHCTEM paTypoii
ITpubops! nnsg u3meperus | Pabota ¢ pekoMenayeMoi auTe- 5
KpOBEHAIIOJHEHHUS], 1aBJICHUS patypoii
¥ CKOPOCTH KPOBOTOKA
[Ipubops! qis pnutensHoro | Pabora ¢ pekoMeHIyeMol JInTe- 4
HaOII0AeHNA 32 TSHKEIOo- patypoi
00IbHBIM
IIpubGops! nogaepxanus na- | 3aKkpeIuIeHHe IPAKTHIECKOro 6
paMeTpPOB BO3AYLIHOMN CpeJibl MaTrepuaia
Cucremsl xu3HeoOecneye- 3aKperuieHue IPaKTUYECKOro 6
HUS 4eJI0BeKa MaTepuaa
CurcreMbl KpaTKOBpEMEHHO- 3akperuieHre NpakTUIeCKOro 5
ro 3aMEIIEHNs OPTaHOB Ye- MaTepuana
JOBEKa
CucteMbl CTepUIN3aluN 3akperuieHne NpakTUIeCcKoro 4
MaTepuaa
buoHnyeckue mporessl 3akpermieHue IpPaKTHYeCKOro 2
MaTtepuaia
Hroro: : 36

BOITPOCHI JUISI PEUTUHT -KOHTPOJIS
Peditunr-koutpons Ne 1

1. ®opmupoBaHue U IBONOLUOHHPOBAHUE OHOTEXHUHYECKUX CHCTEM.,
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1o

DMIUPUYECKUH TTEPUOJ BOHUKHOBEHHS M CTAHOBJICHHMS OMOTEXHUYECKHX CHC-
TEM.

3. DTHONOTMYECKHUil nepro BOSHUKHOBEHUS U CTAHOBIEHUA OMOTEXHUYECKHUX CUC-
TEM.

4. buorexHuyeckuil IepuoJ BOSHUKHOBECHUA M CTAHOBJICHHA OMOTEXHHUYECKHUX CHUC-

TCM.

5. T'enHoTEexXHHUYECKUH nepuoJ BO3HHKHOBCHMA M CTAHOBJICHMA OHOTEXHUYECKUX

CHCTEM.
PedTrHr-KoHTpOIbL No 2
6. Knaccuduxkamus TC.
7. OG6mme npuniwnsl moctpoerus bTC.
8. ITpunnumnsl pabots BTC.
9. TIpuGops! AJs U3MEpeHus! KpOBEHAIIOJIHEHH s, 1aBJIEHUS ¥ CKOPOCTH KPOBOTOKA.

10. TTpuGopHI [ist TATETEHOTO HaOMIOAEHHS 32 TSKEI000bHBIM.
11. KpuTepun 3 ()EeKTHBHOCTH Pa3iMyYHbIX BUIOB MEIUIMHCKOM TeXHHKH U TPHOO-
POB MEAUIIMHCKOTO Ha3HAYEHUS.

Petirunr-kourpons Ne 3

12. TexHomorus 06CITy)KUBaHUS MEJULMHCKON TEXHUKH.

13. Cucremsl 06paboTky BO3AyXa.

14. Cuctemsl xxu3HeobeceueHus.

15. CucTeMbl KpaTKOBPEMEHHOI'O 3aMEIEHUS OPraHOB Y€JIOBEKA.

16. OcHOBHBIE HANPaBJIEHNs Pa3BUTHS METONOB OUOTEXHOJIOTHH.

3a4eT 1O JUCLMIUIMHE MPOBOAUTCS B ()OPME OTBETOB Ha BOMPOCH! IO TEMaTHKE
Kypca.
TeMbl [JIs COCTaBIIEHHUS BOIIPOCOB K 3a4ETY.
1. Uctopus BosuukHOBeHus nepebix BTC.
2. Knaccudukanms 6HOTEXHUYECKHX CUCTEM, O0IIHe CBONCTBA.
3. IIpUHLKIIEL TOCTPOEHUS U pabOThl OHOTEXHMIECKHX CHCTEM.

4, HpI/I60pI>I JJIs1 UBMEPEHHA KPOBEHAIIOJTHCHHUA, TaBJICHHA U CKOPOCTH KPOBOTOKA.
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5. TeopeTuyeckue OCHOBBI pa3pabOTKU U IIPOEKTUPOBAHKS MEIULIMHCKON TEXHUKH.
6. Cucremsl xKU3HEOOECIIEUEHHS YETI0BEKA.

7. CrcTeMBl KpaTKOBPEMEHHOI'0 3aMELIEHUST OPTaHOB YeI0BeKa.

8. TexHomorust o6CITy>)KMBaHUSA MEJULIMHCKON TEXHUKH.

9. OCcHOBHBIE HAMpPaBJIEHUs Pa3BUTHSA METOIOB OHOTEXHOJIOIHH.

7. YAEBHO-METOJJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHME JUCLAII-
JIMHBI (MOAYJIA)

OcHoOBHas IUTEparTypa:

1. Epmos FO.A., lllykua C.1. OcHoBbI aHaIN3a GHOTEXHHIECKUX CHCTEM. YueOHOe
nocobue. — M.: Uzg-so MI'TY um. H.O. baymana, 2011.- 526 c.

2. MonenupoBaHye CHCTEM YIIpaBieHus ¢ IpuMeHeHneM Matlab: Yue6Hoe mocobue
/ 1/16. - (Beicmee o6pa3osanwe: bakanaspuar) ([Tepernnér 7511) ISBN 978-5-16-
010185-9A.H. Tumoxus, }O.JI. Pymsanies. - M.: HUL] UTHOPA-M, 2016. - 256 c.:
60x90.

3. Yukypos H.I'. Mogenuposanue cucteM u nporeccos. - M.: ML PUOP: HALI Mn-

¢pa-M, 2013. - 398 c.

JlomoTHUTe IbHAS JINTEPaTypa:

1. Onenes E.A. KoncTpyupoBaHue ¥ TEXHOIOTUs IPOM3BOACTBA IPHOOPOB 1 armapa-
TOB: yueOHuK. B 3 4. U 2. Unxeneproe TBopuecTso / E.A. Onenes Biaxum. ['oc. yH-T. —
Bnagumup: M3a-8o Biagum. [oc. yH-Ta, 2007. — 116 c.

2. Hukanopos B.A. MaTeMaTtideckoe MOJETHPOBaHHE OHOTEXHUYECKUX CHCTEM.
VyeGnoe nocobue. Tyma: Msn-so Tynl'Y, 2009.- 149 c.

HNuTepHeT-pecypcsl:

1. http://users.kaluga.ru/math/ - caiiT "KoMmmbtoTepHas MaTeMaTuka", 0630p 0CHOB-
HBIX MaTEMaTHIEeCKHX [TaKETOB. .

2. http://www.engin.umich.edu/group/ctm/ - yaeGHbIe MaTepHaJIbl 10 MOACIIHPOBA-
HUIO ¥ MCCIIENOBAHMIO THHAMHIECKIX 00BEKTOB ¢ omolbsio MatLab (anri.)

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHE
JUCITAITIJIMHBI (MO Y JIA)

1. MynsTUMEIUWHBIN IIPOEKTOP. ‘
2. IlepcoHanbHbIe KOMITBIOTEPEI.

3. KoMmbroTepIHble IIPOrpaMMel — yHABEPCAIbHOE IPOrpaMMHOe 0becredeHue.
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Paboyas mporpamma AUCIMIUIMHEL COCTABIE€Ha B COOTBETCTBUU C TPeOOBaHUAMH
®I'OC BO no nanpasnenuio 12.03.04 «buoTexHUYeCKHE CHCTEMBI H TEXHOJIOTHI.

P nf"/ﬁ

»
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Pa6ouyro mporpammy coctasui npodeccop kad. BOCT On e.B E.A. /y ——

o

Penensent Jqupektop ['YII BO «Menrexaukay /" KysuuT.C.
(npencraBuTens paboTomaresis) .

(mecTo paboThI, ,ynx{ﬂocm, ®HO, noanuco)

I[TporpaMma paccMoTpeHa u 0j00peHa Ha 3acefaHud Kadenpbl FFE T
[lpotokon Ne & o1 76.¢4.Ao/5Tona }
3aBenyromuit kadeapoit L/O/ " Ci/'f rerecbda

(®UO, noamwce)

Pa6oyas mporpamMma paccMOTpeHa M 006peHa Ha 3aCelaHuH y4eOHO-METOAMYECKOH KOMHUCCHH Ha-
npanenus /4. O3 04

Ilpotoxon Ne & ot 76°04. A0/ rona @
IpescenaTens KOMUCCHH a7 Corrrkeber

(c_DI/IO, TOAIKCH)

JIUCT NEPEYTBEPKJIEHUA
PABOYEM NPOT'PAMMBI JUCLIUTIJINHBI (MO XY JIA)

PaGouas mporpamma ogoOpeHa Ha y4eOHBIN rox

ITporoxoun 3acenanus xadenps: Ne oT roga

3aBenyromuit kadenpoit




