MHHHMCTEPCTBO HAYKH U BBICILIETO OBPAJOBAHKS POCCHHCKOH
DEJIEPALIHH
heaepamnoe rocyaapeTBEnOE ATOROMIOE OGPAIOBITEILIOE YUPCAIICHHE HICHICTO

obpmionams
"CAHKT-IETEPBYPICKMA TOCY JIAPCTBEHHbIH YHUBEPCHTET
AIPOKOCMHUHYECKOI O [PHBOPOCTPOEHHA"

Kadeapa Ne 24

YTBEPKIIAIO
PyKoBoAHTENL HANPABICHHUA

J0IL K.T.H.

(A0THNOCTS, J¥. CTERCIIS, IRBHNE)

0. B. THxOHEHKOBA

O

[noariek)
«01» 06. 2021 r,

PABOUYASA MMPOIPAMMA JIMCLMITIMHBI

g
Kot HANPAsIeHHA TOAroToBKs 12.03.04
CHEUHATEHOCTH
Haumenopanme HANPaBIcHid BHOTEXHHIECKHE CHCTEME! 1
110, CHELAATLHOCTH
HANPABACHHOCTH -
Gopma oGyseHHA oA

Cauxr-lerepbypr— 2021

Fporpamsy cocranii (a)

J0IL, K.T.H,
{A0EAHOCTS, 4. CTENENN, TREHHE)

[Mporpamma ooGpena Ha 3acenanmuu kadenps Ne 24
«D1» 06, 2021 r, npoToxon Ne 8/21

Jaseayoupiii kadeapoi Ne 24 ] _ I'
‘Em'(w.m-m) m(-?;u-Tm! Ga—
Omercmscmfi:aONBO 1203.0402)

MO ETH - om



AHHOTaus

JucuumnuHa «MojenupoBaHue CHCTEM» BXOJUT B 00pa30oBaTENIbHYIO MpOTrpamMmy
BBICIIETO O0pa3oBaHHsi — TporpaMmy OakajmaBpuaTa IO HAaIlpaBICHHIO MOJATOTOBKH/
cnenuainbHoctd  12.03.04 «bHOTEXHMYECKHE CHUCTEMBlI M TEXHOJOTHHM» HAIpaBICHHOCTH
«buorexHUYecKre U MEAUIIMHCKUE alMapaThl U CHCTeMbly. JlucuurnnHa peanusyercs kadeapoit
«Ne24y,

JlucuumivuHa HaneleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIIUNI:

IIK-1 «CnocobHocTh K (OpPMHUPOBAHUIO TEXHMUYECKHX TpPEOOBaHWUN M 3aJaHUN Ha
MPOEKTUPOBAHKUE U KOHCTPYHPOBAHUE OMOTEXHUYECKUX CUCTEM M MEIUIIMHCKUX W3ICITHID)

[IK-2 «CrocoOHOCTh K MOJAEIHUPOBAHUIO 3JIEMEHTOB M IMPOIECCOB OMOJIOTHYECKUX U
OMOTEeXHUYECKUX CHCTEM, HUX HCCIEIOBaHUI0 Ha 0a3e MNpopecCHOHATBHBIX MAKETOB
ABTOMATU3MPOBAHHOTO MPOEKTUPOBAHUS M CAMOCTOSITENBHO pa3paboTaHHBIX MPOrPaMMHBIX
MPOIYKTOB)»

[IK-3 «CmocoOHOCTh K aHamu3y, pacyeTy, MPOCKTUPOBAHUIO M KOHCTPYHPOBAHUIO B
COOTBETCTBUU C TEXHWYECKUM 3a/J]aHHEM THIIOBBIX CHCTEM, NpUOOpOB, AeTalneii U y3II0B
MEAMIMHCKUX HU3JENHA W OMOTEXHUYECKUX CHUCTEM HAa CXEMOTEXHHMUYECKOM M 3JEMEHTHOM
YPOBHSIX, B TOM YHCJIE€ C UCTIOJIB30BAHUEM CHCTEM aBTOMATU3UPOBAHHOTO MPOCKTHPOBAHUS

CopepxaHue IHCUUIUIMHBI OXBAThIBAET KPYI BOINPOCOB, CBA3aHHBIX C H3Yy4YEHHEM
0a30BBIX TIOHATUHN, IPEIMETA, METOJIOB U MIPUHIIUIIOB MOJICITUPOBAHUS, BUJIOB MOJICTUPOBAHUS U
OCHOBHBIX [OXOJOB K TIOCTPOEHUIO MaTEeMaTHYeCKUX U KOMIBIOTEPHBIX  MoOjelei
onorexunueckux cucreM (BTC).

[IpenogaBanue AMCHUIUIMHBI IpeAycMaTpuBaeT cienyromue ¢GopMbl OpraHu3alHu
yueOHOro mpoIriecca: JIeKIUU, 1a00paTopHbIe pabOThI, CAMOCTOSATEIbHAS paboTa 00YyJaroIIerocs,
KYpCOBO€ NMPOECKTHUPOBAHHE.

[TporpaMMo#i IUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIONUE BUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHas arTecTanus B popme 1udPpepeHInpOBaHHOTO 3a49eTa.

OO0mast TpyA0EMKOCTh OCBOEHUS AMCIMILTUHBI COCTABIsIeT 4 3a4eTHBIX eAWHHIBI, 144
yaca.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHUS MO TUCITUTUINHE
1.1. Ilenu npenoaaBaHus AUCUUTUIMHBI
llenpro mpenonaBaHus IUCHUIUIMHBI SIBISETCS TOJATOTOBKA CTYIEGHTOB B oOJacTu
KOMILJIEKCHOTO aHaJIM3a, UCCIICIOBAHMS U MPOCKTUPOBAHUS CIOKHBIX OMOTEXHUYECKUX CHCTEM
(BTC) u mporeccoB B HUX Ha OCHOBE CHCTEMHOTO IOAXOJa C TNPUMEHEHHEM METOJIOB
MaTEeMaTUYeCKOT0 U KOMIIBIOTEPHOTO MOJICITUPOBAHUS.

1.2. JlucuumiwHa BXOAWT B  COCTaB  4acTH, (QopMupyemMoil  ydacTHHKaAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIET0 00pa3oBaHus (naee —
OI1 BO).

1.3. TlepedeHb IIaHUPYEMBIX PE3YIbTATOB OOYUEHHUS MO TUCIMIUIMHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare M3ydeHUs AUCHUILUIMHBI O0YYarOMIUICS MOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMIETSHIMSIMH WM WX YacTsMHU. KoMIeTeHIMu U MHIMKATOPhI UX JTIOCTHXKEHUS MPUBEICHBI B

Tabimue 1.

Ta6muma 1 — [lepedeHs KOMITETCHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynna) | Kon u HaumenoBanue | Koa m HauMeHOBaHUE MHIIMKATOPA JOCTUKECHUS
KOMIIETCHITHH KOMTIETCHIINH KOMIIETCHITHH
[1K-1.3.1 3HaTh TpeOOBaHUS K MapaMeTpam
ITIK-1 CnocoGHOCTb K P P pam,
MpenbsBIsieMbIe K pa3pabaThiBacMbIM
(bopMHUPOBAHHIO
OMOTEXHUYECKUM CUCTEMaM U MEAUIIMHCKUM
TEXTMHCCKAX U3JICIHSIM C YI€TOM XapaKTEPUCTUK
TpeOoBaHUM U yi P P
. OMOJIOTHYECKNX 00BEKTOB, H3BECTHBIX
3a/laHui Ha
[Ipodeccrnonansubie IKCIIEPUMEHTAIBLHBIX  TEOPETUIECKUX
POEKTUPOBAHUE U
KOMIETEHIINU pe3yNIbTaToB
KOHCTPYHPOBaHUE
IIK-1.Y.1 ymeTs onpenensitb, KOppEKTUPOBATh
OMOTEXHUYECKHUX
CHCTOM 1 1 000CHOBBIBaTh TEXHUYECKOE 33JJaHUE B YACTH
MIPOEKTHO-KOHCTPYKTOPCKUX XaPAKTEPUCTUK
MEAUIIMHCKIX p PYKTOP P p
M3 e 0JIOKOB M y3JI0B OMOTEXHUYECKUX CUCTEM U
MEIULMHCKUX U3
[1K-2 Cioco6HOCTH K
MOJICTTHPOBAHUIO
3JIEMEHTOB U
HpOLIEcCoB I1K-2.3.1 3HaTh NPUHIUIBI pa3pabOTKH
p QITOPUTMOB U pealln3allii0 MATEMaTHYECKUX U
OMOJIOTHYECKUX U .
KOMITBIOTEPHBIX MOJIENICH DJIIEMEHTOB H
OMOTEXHUYECKHUX
MPOIIECCOB OMOIOTHYECKUX U OMOTEXHUYECKUX
CUCTEM, UX
UCCIJICIOBAHHIO HA creTem
[Ipodeccuonanbubie asc [IK-2.VY.1 ymers pazpabaThiBaTh,
KOMIIETCHIINH peaM30BhIBATh M PUMEHSTH B
npodecCHOHATBHBIX .
AKETOR npodeccnoHaNbHOM IeATEIbHOCTH Pa3IuYHbIE
YHCIIEHHBIC METO/IbI, B TOM YHCIIE
ABTOMATHU3UPOBAHHOTO
peann30BaHHbBIE B TOTOBBIX OMOIMOTEKaX MpU
MPOEKTUPOBAHUS U
pEIICHUH 33]1a4 MPOCKTHPOBAHUS
CaMOCTOSITEITLHO
OMOTEXHUYECKUX CUCTEM
pa3paboTaHHBIX
MPOTPaMMHBIX
MPOJYKTOB
ITK-3 Cnoco6nocts k | I1K-3.3.1 3HaTh IpUHIIUIIEI pa3paboToOK
aHaJIN3y, pacyeT KIIMOHAJIBHBIX U CTPYKTYPHBIX CXEM
[Ipodeccrnonanbubie Y, P Y ymxn IPYKTYP
S MPOEKTUPOBAHUIO U MEIAUIIMHCKUX U3JICTHA U OMOTEXHHUECKUX
KOHCTPYHPOBAHUIO B | CHCTEM, OIpeeTeHHs] PU3NYECKUX TPUHIIUIIOB
COOTBETCTBUU C JEUCTBUSL YCTPOUCTB B COOTBETCTBUHU C




TEeXHHYECCKUM
3aJaHUEM THIIOBBIX
cucTeM, IpuoOpoOB,
JleTajeu u y3JIoB
MEIUITUHCKUX

151631 (51107157
OMOTEXHUYECKUX
CHCTEM Ha
CXEMOTEXHUUYECKOM U
9IIEMEHTHOM YPOBHSIX,
B TOM YHCIIC C

TEXHUYECKUMH TPEOOBAHUSIMHU C
HCIIOJIb30OBAHHUEM TCOPCTHICCKUX MCTOIOB U
MPOrPaMMHBIX CPEJICTB IPOEKTUPOBAHUS U
KOHCTPYMPOBAHHUS

ITIK-3.VY.1 ymers pazpabaTeiBaTh TPOSKTHO-
KOHCTPYKTOPCKYIO M TEXHHUECKYIO
JOKYMEHTAIMIO Ha BCEX ATamax >KM3HEHHOTO
IIHUKJIa MEOAUITUHCKUX I/ISI[G.HI/Iﬁ u
OMOTEXHUYECKUX CUCTEM, Y3JIOB U JeTalieil B
COOTBCTCTBUH C TpGGOBaHH}IMI/I TEXHUYCCKOI'O
3aJlaHusl, CTAaHapTOB KayecTBa, HaJeKHOCTH,

UCIIOJIb30BAaHUEM 0€30MaCHOCTH U TEXHOJIOTUYHOCTH C

CUCTEM HCIIOJIb30BAHUEM CUCTEM aBTOMAaTHU3UPOBAHHOTO
ABTOMAaTU3UPOBAHHOIO | IIPOEKTUPOBAHUS

IIPOEKTUPOBAHHUS

2. Mecro aucuuminHel B cTpykType Ol
JucuumnuHa Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYICHTAMH TIPH
M3YyYECHUU CIEAYIOIUX JUCUUTUINH:
— Maremartuka;
— Hudopmaruka;
— HWmxeHepHas U KOMIBIOTEpHAs rpaduka;
— HWH}opmanmoHHbIe TEXHOIOTHH,
— CucreMHBIN aHAIING;
— buodusndeckre 0OCHOBHI JKUBBIX CUCTEM;
— OCHOBBI KOMITBIOTEPHOTO MPOESKTUPOBAHUS METUIIMHCKHUX SJIEKTPOHHBIX CUCTEM;
— TexHuueckre METOAbI TUAarHOCTUYECKUX UCCIIEMOBAHNUI U JIEYEOHBIX BO3IEHCTBUIA.

3HaHus, TONy4YeHHBbICE TPU HW3YUYCHUU MaTepuana JaHHOW JUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEIIbHOE 3HAUYCHHE, TaK M MOTYT UCIIOJIb30BATHCS MIPH U3YUYEHUH IPYTUX JTUCIHUILIAH:
— IIpoexTrpoBaHue OMOTEXHUYECKUX CUCTEM;
— ABromatu3anus 00paboTku OHOMEAUIIMHCKONW HH(POPMAITUH;
— OpraHuzaiys Hay9HbIX UCCIIEeIOBAaHUH U ITAHMPOBAHUE TEXHUIECKOTO IKCIIEPHUMEHTA;
— VYIpaBiieHHE Ka4€CTBOM MEIUIIMHCKON TOMOIIIH;
BuoTexHNMYecKre CUCTEMBI MEIUIIMHCKOTO Ha3HAYEHUS.

3. OOBEM H TPYTOEMKOCTh JUCITUTLIAHBI
Jlanubie 00 o0mieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOI
paboTHI 10 AUCHHUIUINHE (M paclpeeNeHIe 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo
Bun yuebHo# paboThI Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKkocmup oucyunIunbl, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoii n0020moeKu 34 34
Ayoumopnuie 3auamus, BCETo 4yac. 51 51
B TOM YHCJIE:
nexuu (JI), (gac) 17 17




npaktuueckue/cemunapckue 3ansatus (113),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (pabota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (dac) 93 93
Buo npomesxcymounoii ammecmayuu: 3a4er,
mudd. 3auger, sk3amed (3auer, Judd. 3au, udd. Hudd. 3au.
K3 F*) 3au.

*k .
HpI/IMeLIaHI/Ie: KaHIUJaTCKUHU 3K3aMCH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TpyAO€MKOCTH AUCHUIUIMHBI 1O pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMBl IUCIUTIINHBI U MX TPYAOEMKOCTh MPUBEECHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, HX TPYIOEMKOCTh

Pa3nensl, TEMBI TUCIIMILUINHBL Jexmmn | TI3 (C3) JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 7
Paznen 1. OcCHOBHBIE OHATHUS TEOPUHU 3 2 2 11
MOJIETTUPOBAHUS
Paznen 2. Criendprika MOICTMPOBAHUS KUBBIX 3 2 2 11
CUCTEM
Paznen 3. Obmas METOJ0JIOT sl 10CTPOCHHS 3 ) 3 1
MaTeMaTUYECKUX MoJesen
Pasznen 4. Kosrebanust B OMOIOrMYECKUX CUCTEMAX 2 3 2 12
Paznen 5. MoaenupoBaHue TMHAMUYECKUX CUCTEM.
Mozenn OMOIOTHYECKUX COOOIIIECTB. 2 2 2 20
Paznen 6. Umutanmonnsie Moienu 2 2 2 20
Paznen 7. O0BEKTHO-OPUEHTUPOBAHHOE 1 ) ) 2
MOJIEJTMPOBaHUE
Pasnen 8. [lakeTsl BU3yaJIbHOIO MOJEIMPOBAHUS 1 2 2 8
BrimotHeHME KypCcOBO# pabOTHI 17
Uroro B cemectpe: 17 17 17 93
Hroro 17 0 17 17 93

[lpakTHueckas TMOATOTOBKA 3aKJIIOYAaeTCd B  HETOCPEICTBEHHOM  BBINTOJHEHUH
O0y4yaromKUMHUCS  OMNpPENENEeHHBIX  TPYNOBBIX  (YHKUMHA,  CBA3aHHBIX C  Oym;ymiel
npodeccHoHaIbHOM AEATETFHOCTHIO.

4.2. CopaepxkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprxanue pas3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6mmia 4 — ComepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HasBanue u congepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Paznen 1. OcHOBHBIE OHATHUS B TEOPUU MOJEIUPOBAHUS
[Tonsatue monenu. OOBEKTHI, LIETU U 3a7ja4d MOAEIUPOBAHHUS.
Knaccudukanus meronoB moaenupoBanus. CBs3b
MOJICIMPOBAHMS € Pa3IM4YHbIMU HaykaMu. KoMnbroTepHble 1
MaTEMAaTUYECKHUE MOJIENIH.




PerpeccroHHble, UMUTALlMOHHBIE, KAYECTBEHHBIE MOJIEIH.
[IpuHUIUTIBI UMUTALMOHHOTO MOJIETUPOBAHUS U IPUMEPDI
mogeiel. IloHaTne agekBaTHOCTA MOIEIH.

OO60011eHHBIH anropuT™ noctTpoeHust Mojenu. Llens
MozaenupoBanus. [loctanoBka 3amgaun. [loctpoenne
KOHLIeNTyalbHOU Moaenu. @opmanusanus conepKaTeabHON
YaCTH MOJENIU. ANrOpUTMHU3ALIHS IPOLECCOB
(GYHKIIMOHUPOBAHHS MOACTUPYEMOM cucTeMbl. ONTUMU3AIUS
cTpyKTyphl. Pacuer mapamerpoB monenu. [IpuHsiTue peuienuit mo
pe3yJabTaTaM MOJIEIH.

Paznen 2. Crennduka MogeTupoBaHUs KUBBIX CHCTEM
Ucropus nepBoix Mmozeneii B ouonorun. CoBpeMeHHast
KJaccuukanus Mojieet OMOIOTHIECKUX TTPOIIECCOB.
Crenuduka MOJeIMpPOBaHUS KUBBIX CUCTEM. bronorudeckuii
00BEKT MOJICTTUPOBAHUS U €ro cBoicTBa. [ToHsTHE
OMOJIOTUYECKOH MOJEIH.

VYcnoBus mogo6us 1Byx 00bekTOB. KOHCTAaHTHI TO100Ms.
CXxoACTBEHHBIE MapaMeTPbl MAaTEMaTUHYECKUX MOJIETIECH.
[TocTpoenne GyHKIIMOHAIBHBIX 3aBHCUMOCTEH, CBSI3BIBAIOIIINX
MacIITa0bl CXOJCTBEHHBIX MAPAMETPOB C pa3MepaMu Tela
’KUBOTHBIX U uenoBeka. [Iponeaypa nepenoca. [Ipumep
OKCTPATIOJISIIIAK PE3YIHTATOB KOMOMHUPOBAHHOTO BO3/ICHCTBUS
(haKTOpPOB CPEJbI C SKCIIEPUMEHTATBHBIX KUBOTHBIX Ha
YeJIoBeKa.

Paznen 3. O0mast MeToA0IOTHSI IIOCTPOCHHS MATEMATHIECKUX
MoOJenen

Mogaenu, mpuBoAsIIHe K oqHOMY U hepeHITHaTbHOMY
ypaBHeHU10. [loHATHE perieHus: 0IHOr0 aBTOHOMHOTO
nuddepeHnranbHoro ypaBHeHus. CTalioHapHOE COCTOSTHUE
(cocTosiHUE paBHOBECHS). Y CTOWYHBOCTH COCTOSTHUS
paBHOBecHs. MeToAbl OLIEHKH YCTOMYMBOCTH. Permenue
auHeHHOro (g QepeHInaTbHOTO YpaBHEHUS.

HenpepbiBHBIE MOJI€TTN: SKCITIOHEHIIUATIBHBINA POCT,
JIOTUCTUYECKHUM POCT, MOJEIH C HAMMEHBIIEH KPUTUIECKOMN
YUCJIEHHOCThIO. MoIenu ¢ HENepEeKPBIBAOIIMMUCS
MOKOJEHUSIMU. JIUCKPETHOE TIOTUCTUYECKOE YPaBHEHUE.
Huarpamma u nectHuna Jlamepes. Tunsl pemeHuil pu pa3HbIx
3HAUYCHUSX MMapaMeTpa: MOHOTOHHBIE U 3aTyXalOIINe pELICHUs,
LUKJIbI, KBA3UCTOXAaCTUYECKOE TOBEJCHUE, BCIBIIIKH
YUCJIEHHOCTH. MaTpu4Hble MOACIIN NONYJIANUN. BinusHue
3ana3plBaHusl. BeposTHOCTHBIE MOZEIN.

Mogenu, onuchIiBaeMble CUCTEMaMH JIByX aBTOHOMHBIX
nuddepeHnranbHbBIX ypaBHeHHH. Da3oBast TIOCKOCTh. Da3oBbIi
noprpeT. Meroa u30KIMH. [ 1aBHbBIE H30KJIUHBL. Y CTOMYUBOCTH
CTAIlMOHAPHOTO COCTOsTHUSA. JIMHEHbIe cucTeMbl. THITBI 0COOBIX
touek: Y3EJI, CEJJIO, ®OKYC, LIEHTP.

Meron JIsmyHoBa TMHEaApU3aALMU CUCTEM B OKPECTHOCTH
CTalMOHApHOTO cocTosiHusA. [Ipumeps! ucciaeaoBaHus
YCTOMYMBOCTH CTAallMOHAPHBIX COCTOSTHUM MOJIeJIen
Oouonorndyeckux cucrem. YpasHenus Jlotku. YpaBHeHus
BoawsTeppa. Meton pynkiuu JIsmyHoBa.




Pasznen 4. Konebauusa B OMOJIOTHUECKUX CUCTEMAX

[onsarue aBrokonedbanuii. U3o6paskeHue aBrokoaeOaTenbHON
cucTeMbl Ha (a3oBo# TiockocTH. [IpeaenbHbie TUKITBL. Y CIIOBHS
CYIIIECTBOBaHMS MPECIIbHBIX LIUKIIOB. POXKIeHNE TpeieIbHOTrO
nukia. budypkamus Auaponoa-Xonda. Msrkoe u )xecTkoe
BO30YyXaeHHe Kosebanuil. Monens 6proccensarop. [Ipumepst
aBTOKOJIEOATEIHHBIX MOJIENICH MPOIIECCOB B )KUBBIX CHCTEMAX.
Konebanus B TeMHOBBIX Ipolieccax pOTOCHHTE3A.
ABTOKOJIC0aHMS B MOJICNH TIIUKONN3a. BHYTpUKIIEeTOUHBIC
KoJie0aHusl KOHIICHTPAIUK Kablns. KileTOUHbIC ITUKITBL.

Paznen 5. MonenvupoBanre IMHAMUYECKUX cucTeM. Moaenu
OMOJIOTUYECKHX COOOIIECTB

OcHOBHBIE IOHATHS TEOPUU AUHAMUYECKUX CHCTEM.
[IpenensHble MHOKECTBA. ATTpaKkTOpbl. CTpaHHBIE aTTPAKTOPBHI.
JnHamuyeckuit xaoc. JINHEHHbBIN aHAIN3 YCTOMYUBOCTH
TPacKTOpUil. J{UCCUIIAaTUBHBIE CUCTEMBI. Y CTOWYUBOCTD
Xa0TUYECKUX pelIeHu. Pa3MepHOCTh CTpAaHHBIX aTTPAKTOPOB.
CranoHapHbIe COCTOSIHUS U TUHAMUYECKHE PEXKUMBI B
COO0IIIECTBE U3 TPEX BUAOB. TPOPUIECKHE CHCTEMEI C
(UKCUPOBAHHBIM KOJIMYECTBOM BelecTBa. Moenb
YETHIPEXBUJOBOW CUCTEMBI.

Paznen 6. IMuTannoHHbIe MOIETHA

CrtpykTypa, TpeboBanus, mporecc umutanuu. Crernuduka
UMUTAIIIOHHOTO MOJICIUPOBAHUS OMOIOTUYECKUX MTPOILIECCOB H
cUCTeM. DTarbl UMUTAIIMOHHOTO MOJICIIUPOBAHUS.
CogepxatenpHOE OMUCaHNEe 00bEKTa MOICTUPOBAHUS U €T0
KOHIIeTITyaTbHast Mojiesib. CriocoOsl (hopMaIbHOTO
MPEACTABICHUS UMUTAMOHHON MOJIETN: aKTUBHOCTSAMH,
arnmapaToM COOBITHI, TPaH3aKTaMH, arperaTaMu U IIPOIIECCaMH.
OueHka aIekBaTHOCTH UMUTALUMOHHOM Monenu. [IpoBenenue
MaITUHHBIX SKCTIEPUMEHTOB C MOJIEJIbIO U aHAJIN3 PE3YJIbTATOB
MozenupoBanus. Crenuanu3upoBaHHbIE SI3bIKK UMUTALIMOHHOTO
MojaenupoBaHus. [IpumMepsl MOCTPOSHUS U UCCTIEAOBAHUS
MMMTAIMOHHBIX MOJCICH B MEIMKO-OMOJIOTHYSCKUX
uccienoBanusax. MogenupoBanue ¢ momoisio Matlab Simulink:
MO/ICJIMPOBAHUE PEUEBOT0 anmnapara; MOJASIUPOBAHUE OpraHa
CITyXa; MOJICJIMPOBAHUS COCTOSIHUS PEIICKTOPHON AYTH;
MMUTALMOHHOE MOJIETMPOBAHUE TTPOBOJUMOCTH HEPBHBIX
BOJIOKOH; MOACIH cepana; MOACINPOBAHUC cepz[equﬁ
JIEATETbHOCTH HAa OCHOBE TEOPUH JIETEPMUHUPOBAHHOTO Xa0Ca;
MOJICIUPOBAHNE 3PUTEITLHON CUCTEMBI, MOJICIb JIBIXaHUS;
MOJIEJIb TEINIO0OMEHA.

Paznen 7. OOBEKTHO-OPHUEHTUPOBAHHOE MOJCIIMPOBAHNE
OcHoBHbIC TOHATHS. brbOanoTeku kiaccos. UuciaeHHOE
pelIeHue.

Hcnonb30BaHKne TEXHOIOTHH 00bEKTHO-OPUEHTHPOBAHHOTO
MOJIETTUPOBAHUS.

Pasznen 8. IlakeTsl BU3yaabHOTO MOAEINPOBAHUS
CymiecTByromue noaxoas! K BU3yallbHOMY MOJIETUPOBAHUIO
CJIOKHBIX TMHAMHYECKUX CUCTEM.

[TakeTs! "Omounoro moaenupoBanus'": moacucrema SIMULINK
nakera MATLAB; EASYS5 (Boeing); moacucrema SystemBuild




Solution).

University).

Group).

Studium.

Crangapt npu 0OMEHEe ONMCAHUSIMH MOJCTICH MEKIY
pasnmuunbiMu ntaketamu. 361k Modelica (The Modelica Design

naketa MATRIXX (Integrated Systems, Inc. ); VisSim (Visual

[TakeTs! "pusznaeckoro moaenupoBanus':"20-SIM" (Controllab
Products B.V); Dymola (Dymasim); Omola, OmSim (Lund

[TakeTbl, OpUEHTHPOBAHHBIC HA CXEMY TMOPUIHOTO aBTOMATA!
Shift (California PATH), oreuectBennsiit maket Model Vision

4.3. Ilpaktuueckue (CEeMUHAPCKUE) 3aHATUS

TeMbl MpakKTUYECKUX 3aHATHA U UX TPYAOCMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

W3 HUX No
Ne | Temsl npaktudyeckux | @opmel npakTU4ecKuX | TpyaoeMKOCTb, |MPaKTUYECKOMU |pasnena
/o 3aHATHH 3aHATAN (gac) MOJTOTOBKH, | JUCIIHII
(dac) JINHBI
VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO
|
Bcero
4.4. JlabopaTopHBbIEC 3aHATHS
Tewmpl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B TaOIUIIE 6.
Ta6muia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh
N3 Hux Ne
Ne HaumenoBanne nabopatopHbIXx padboT TpynOEMKOCTS, | MPaKTHUCCKOH | pasjena
/11 (uac) MMOJATOTOBKH, | JUCIIWI
(gac) JIUHBI
Cemectp 7
1 | MonenupoBaHue U aHAJIN3 TECTOBBIX 2 0,5 1,8
curHasnoB. Teopema oTCYETOB U dPPeKT
HaJIOXKEHUS
2 | MoapenupoBanue, 00paboTKa U aHATH3 2 0,5 1,2,3,8
CUTHAJIOB OMOJIOTUYECKOTO MTPOUCXOKICHHUS.
[Mudposas GunbTparms
anekTpokapanorpammsl (OKI)
3 | MonenupoBanue, 00paboTKa U aHAIIN3 2 0,5 1,2,3,8
CUTHAJIOB OMOJIOTUYECKOTO MTPOUCXOKICHHUSL.
KoppensauuonHslil ananus
anekTpo3HIedarorpammsel (391)
4 | MogenupoBanue, 00paboTKa 1 aHATU3 2 0,5 1,2,3,8
CUTHAJIOB OMOJIOTUYECKOTO MTPOUCXOXKICHHUS.
Crnekrpanbsbiil ananu3 OKI
5 | MoaenupoBanue, 00pabOTKa U aHATHU3 2 0,5 1,2,3,8
CUTHAJIOB OMOJIOTUYECKOTO MTPOUCXOIKICHHSI.
[IpumeneHnue u aHaiu3 aganTUBHOTO (pUITBTpa
ceTeBoi HaBOJKM K curHainy OKI'




6 | MoaenupoBanue, 00pabOTKa U aHATHU3 2 0,5 1,2,3,8
CUTHAJIOB OMOJIOTUYECKOTO MTPOUCXOIKICHHSI.
AHaM3 My’IbCOKCUMETPUIECKOTO CUTHAIA
3amyTa 1a00paTopHbIX paboT 5
Bcero 17

4.5. KypcoBoe npoeKTUpoBaHue/ BHITOTHEHUE KYPCOBOW PabOThI

[lenp KypcoBo# paboOTHI: MpuOOpeTeHHe OO0YUYAIONUMUCS HABBIKOB MOJICIHPOBAHUS C
MO3UIIMA CUCTEMHOTO aHaJIM3a U CHHTE3a B paMKax BBHIOPAaHHOW TEMBI MCCJICIOBAHH, a TaKKe
npuoOpeTeHne HaBBIKOB O(OpMIICHHS pE3yJIbTaTOB HCCIENI0BATEIbCKOW pPabOTBI B BHUJE

HOSCHUTENIBHOMN 3aIMCKH 33JaHHOT0 00pa3ia
YacoB npakTuueckoi noarotoBku:40

[IpumepHBIe TeMBI 3a/IlaHU Ha KypCOBYIO paboTy npuseaeHsl B pasaene 10 PIT/I.

4.6. CamocrosiTenbHas paboTa 00yJaronuxcs

Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Tabnuue 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYI0EMKOCTD

N Bcero, | Cemectp 7,
Bun camocrositensHoi paboTh
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepurania
47 47
nucturiuasl (TO)
Kypcopoe npoektuposanue (KII, KP) 40 40
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO
ycreBaemoctu (TKYVY)
Jomamraee 3aganne (/13)
KonTponbsabie paboTs! 3a0uHnKoB (KP3)
[ToaroroBka K MpOMEKYTOUHOMU 6 6
arrectanuu (I1A)
Bcero: 93 93

5. TlepeyeHb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEITLHON PabOThl 00YUYaAIOIIUXCS 110 AUCITUTUTHHE (MOYJTIO)
Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CAaMOCTOSITENIbHOW paboThl O00YyYaromuXxcs yKa3zaHbl B

n.a. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YU€OHBIX M3TaHUI
[lepeueHpb nevaTHBIX U SJIEKTPOHHBIX y4eOHBIX M31aHUI MpHUBeIeH B TaOIuIIE 8.

Tab6muia 8— IlepeueHpb MeYaTHBIX U AJIEKTPOHHBIX YICOHBIX U3aHUN

KomuecTtBo 3K3eMILIIpOB B

lngp/ bubnuorpaduueckas ccpiika OuOmioTexe
URL anpec (KpoMe 311EeKTPOHHBIX
AK3EMILTSIPOB)
519.87(075)-IT1 12 [TaBnoBckuit FO.H. UMutanmonnoe 18

MO/JICIMPOBaHNE: yueOHOE ocoOHe.
/ YO.H. ITasnosckuii, H.B. BenoTenos,




F0.1. bponckuii. — M.: Akagemus,
2008.

004.94(075)-C 86

Crporanes B.I1. UmuTannonsoe
MO/JICIMPOBaHNE: yueOHOE IocoOHe.

/ B.IL. Ctporanes, 1.0. Tonkauesa. —
M.: U3a-Bo MI'TY um. H.O. baymana,
2008.

004.94-C 40

Cupora A.A. KomnbrotepHoe
MO/JICIIMPOBAaHUE U OIICHKA

3¢ (HEKTHBHOCTH CIIOKHBIX CUCTEM:
VYuyebnoe nmocodbue. / A.A. Cupota. —
M.: Texuocdepa, 2006

10

004.94(075)-C 53

CosetoB b. f. MonenupoBaHue
cHCTeM: Y4eOHUK JJIS CTYl. BY30B,
00yH. 1Mo CHenuaIbHOCTH
"NUHdopmMaTruKa U BHIYUCIUTEIbHAS
texnuka" u "MHbopmarmoHHbie
cucteMsl" / B. 5. Coseros, C. A.
SkoBineB. - 5-e u3a.,crepeotu. - M.:
Breicm. mk., 2007.

40

004.41-C 17

Camapckuit A.A. Marematuueckoe
MoaenupoBanue. Maen. Merozsl.
[Tpumepsr. / A.A. Camapckuid,

A.Tl. Muxainos. — 2-e u3J., ucrp. —
M.: ®uzmaraur, 2005.

20

621.391.2-11 31

[Temens M. MogenupoBanue
curHanoB u cuctem. / M. Ilemens. —
M.: Mup, 1981.

30

004.415.2(075)-T 19

Tapacuk B.I1. MaTtemarnueckoe
MOJICTTUPOBAHUE TEXHUYECKUX CUCTEM:
VYueonuk. / B.I1. Tapacuk. — 2-e u3n.,
uctp. u gon. — Munck: uzaulIPO,
2004.

20

519.85681.518.54681.32-
T 46

TuxonoB A.H. MaremaTuueckue
3aJla4 KOMITBIOTEPHOU TOMOTrpaduu.
/ A.H. Tuxonos, B.5l. ApcenuH,

A.A. Tumonos. — M.: Hayka. I'n. pen.
¢u3.-mar. nut., 1987

004.94

Meroas! 1 alIrOpUTMBI
KOMITBIOTEPHOTO MOJIETTUPOBAHUS
CIIy4alHBIX MPOIECCOB [ DNEKTPOHHBIN
pecypc]: MeToauYecKue yka3zaHus K
BBITIOJTHEHUIO JIA0OPATOPHBIX padoT.

/ C.-IletepO. Toc. yH-T a3POKOCM.
npubopoctpoenust; coct. B.C. I1aBnos.
— JlokyMeHT BKJItouaeT B ceds 1 dait.
— CII6.: TOY BIIO «CIIoI'Y AIly,
2010

681.3.06-M 74

MopenupoBaHue MPOLIECCOB U CUCTEM
[DnexTpoHHBIN pecypc]: mporpaMmma,
METOAMYECKUE YKA3AHUS U
KOHTPOJIbHOE 3aJJaHHe.




/ C.-IletepO. Toc. yH-T a3POKOCM.
pUOOPOCTPOCHHUS; COCT.:

A.C. KapmaiikuH. — JIOKyMeHT
BKIIIOUaeT B cebst 1 paiin, pasmep:
(156 K0). — CII6.: TOVY BIIO
«CII6T'Y ATT»

681.324-K 21 Kapawmaiikun A.C. MoaenupoBaHue
MIPOIIECCOB U CUCTEM. Vcronp30BaHue
MIPOrpaMMHOTO 00eCTIeUeHUS
[D7EeKTPOHHBII pecypc]: TeKCT
nexmuii. / A.C. Kapamatikun; C.-
[TeTepO. roc. yH-T a3POKOCM.
npudopocTpoeHus. — JJokymeHT
BKIIIOUaeT B cebst 1 paiin, pasmep:
(296 K6). — CIlI6.: PO I'VAIL, 2005

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHHUKAIMOHHOU cetn «HTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS JUCLUILIIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SICKTPOHHBIX O0pa30BATENBHBIX PECypcoB HWH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL axpec HaumenoBanue
http://e.lanbook.com/books Hoctyn B OBbC «Jlanp» ocyiiecTBiasieTcs mo

noroBopy Ne 749-7 ot 22.11.2016

Hoctyn B ObC «ZNANIUM)» ocyiiecTBisieTcs 1o

http:// ium.com/bookread
p://znanium.com/booxrea norosopy Ne 075-7 ot 20.02.2016

https://docs.exponenta.ru/matlab/index.html | Jloxymenranus MATLAB Ha pycckoM si3bIKe

https://exponenta.ru/news/cifrovaya- Jlexuus "Hudposas o6paboTka curnanos” (30
obrabotka-signalov 3arnucei)

https://exponenta.ru/news/osnovy-linejnoj- | Jlekuus "OcHoBbl nuneinoN anreOpsr” (7
algebry 3amnucein)

8. Ilepeuerr MHGOPMAITMOHHBIX TEXHOJIOTHH
8.1. [lepeuenp mporpaMMHOro OOECIEeUYeHHsI, HCIOIb3yeMOr0 MpPU OCYILECTBICHUHU
00pa3oBaTENBFHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOTr0 IPOTPAMMHOT0 obecrieueHus npeacrasieH B Tadbmuure 10.

Ta6mmma 10— [Tepeders mporpaMmMHOTO 0OecIieueHUs

Ne n/m HaumenoBanue

1 [TakeT mporpamm Microsoft Office (Bkmtouas maket Microsoft Office Visio)

2 [TakeT mporpaMm 1t MOAEIMPOBAHUS U PEILICHUS 3a1a4 TEXHUYECKUX BBIYMCICHUN
MathWorks MATLAB

3 ITaker mnporpamMmm it MOACIUPOBAaHUA, CUMBOJIbHBIX BBIYUCIICHUU U BU3YyaJIn3allun
nonydeHHbIX pemennii PTC Mathcad

4 [Tporpamma jy1st MpOEKTHPOBAHUS U TOKYMEHTHpOoBaHUs 0a3 nanHbix Erwin Data
Modeler

5 ITporpamma asist MOAETUpPOBaHUS HHPOPMALIMOHHBIX ciucTeM BPwin




8.2. [lepeuenn WH(POPMaIIMOHHO-CIPABOYHBIX CUCTEM, HCTIOJIb3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOoIIecca MO JUCIUILTNHE

[lepeuenb HCHOIB3yeMbIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne n/mt HaumenoBanune
1 Caiit bubmmorexku I'Y AIT (http://lib.aanet.ru/)
2 bazbl nannsix @enepansroro Mucrurtyra [IpomeinuienHoit CoOCTBEHHOCTH ISt

npoBeneHus: nateHTHoro nmoucka (https://www.fips.ru/iiss/)

3 bu6mmorexka 'OCToB u HopmaTuBHBIX 10KyMeHTOB (http://libgost.ru)

9. MarepuanbHO-TeXHUUYECKast 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMON Il  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILINHE, TPeACTaBIcH B Tabumel?2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepuaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 MynbsTUMeanHAS JICKIUOHHAS ayIUTOPUS

2 | KoMmbroTepHBIH KJ1acc A TPOBEIACHHS 1a00OPaTOPHBIX padoT

10. OueHounble cpeAcTBa sl MPOBEICHUS TPOMEKYTOUHOM aTTECTAUKI
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUISL IPOBEIEHUS MPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTPUBEIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Bug npomexxyTouHOM arTectanuu [lepeueHb OIIEHOYHBIX CPEJICTB
JuddepeHpoBaHHBIN 3a4ET Cnucok Bonpocos;
TecTsr;
3agaun.
BrimotHeHME KypCcOBO# pabOTHI DKCrepTHas OIleHKa Ha OCHOBE TPEOOBaHUH K
COJIEPKAHUIO KYpCOBOM paboThI o
JTUCIUIINHE.

10.2. B kadecTBe KpHUTEPHUEB OILIGHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH 00Yy4JaloUMMHCA MPUMEHsAETCs 5-0ajuibHas MIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMITETCHIINM, KOTOpas MpuBeeHa B Tabiuie 14. B TedeHne cemMecTtpa MOXKET MCIOJIb30BATHCS
100-6anmnpHas  mKana — MOAYJIBbHO-PEHMTHHTOBOM  CHCTEMBl  YHHBEpPCHUTETa,  IpaBUIIA
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

Or1eHKa KOMITETEHITUH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0aiuIbHAs IKaIa PaKIep (op

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIIEJOBATEIbHO M TPAMOTHO €r0 U3JIaracr;

— ONMHpasch Ha 3HAHUS OCHOBHOW W JOTOJHUTEIBHOW IJMTEPaTypHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHHS C MPAKTUYECKON

«OTJIMYHO»
(Ga4YTCHO»




OreHKa KOMITETEHITUN

5-0aiuIbHAs IKaIa

XapaxtepucTuka chpopMUpOBAHHBIX KOMIIETEHIUIH

JESATENbHOCTBIO HAIPABJICHMUS;
— yMeJ10 00OCHOBBIBAET M ApTyMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;
— JIeJIaeT BBIBOALI U 00OOIICHHUS;

— cBOOOIHO BJIAZICET CHCTEMOM CTIEUATM3UPOBAHHBIX MOHSATHH.

(XOPOLIO»
(Ga4YTCHO»

— o0yyJaromuiics TBEPI0 YCBOWII MPOTPaMMHBIA MaTepual, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEPATYPHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTUYECKOM JESITeNbHOCThIO
HaIlpaBJICHUS,

— apTyMEHTUPYET HayIHBIC ITOJIOKCHHUSI;

— JIeJIaeT BBIBOJBI U 000O0IECHMS;

— BJIAJICET CUCTEMOM CNEIUATU3UPOBAHHBIX MOHSITHH.

«yZIOBJIETBOPUTEITHHOY
«BAYTCHO»

— oOyyJaronuiicss yCBOMJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
10 CYIIECTBY HM3JaraeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHL;

— JIOIyCKaeT HeCYIIEeCTBEHHBIE OMMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM NPUMEHEHHH 3HAHHH
HarpaBJICHUS;

— cnabo apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BHIBOJAOB M 0000IICHMIA;

— YaCTHUYHO BIIAJICET CUCTEMOH CIICIMATH3UPOBAHHBIX MOHATHH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

— oOyyJaronuics HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuaa;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHH npo0sieM B KOHKPETHOM HallpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B MIPAKTUYECKOM MPUMEHEHUU 3HAHUII;

— HE MOXET apryMEHTHPOBAaTh HAYUHBIE ITOJIOKEHUS;

— He (OPMYIHPYET BBIBOJAOB H 0000IICHHIA.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHNSI LI UHBIE MaTEpUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Bompocs! (3agaun) 1S 9K3aMeHa

Ne /it [Tepedyens BompocoB (3a1av) 11 IK3aMeHa Kon
WHMKATOpa
Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrabieHsl B Tadnuie 16.
Ta6muma 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera
Ne n/mt [lepeuens BonpocoB (3agay) it 3auera / nud . 3auera Koz
WHMKaTOpa
1 [Tonsarue moznenu. OOBEKTHI, IIETU U 33]]a4l MOACTUPOBAHMUS. IK-1.3.1
Krnaccudukanus MeTo10B MOJEIMPOBAHHUS.
2 CBs3b MOJIETTUPOBAHMS C PA3JTUYHBIMUA HAYKaAMU. IK-1.3.1
KommnbroTepHsle 1 MaTeMaTH4eckue Mozenu. Perpeccuonnesie,
MMUTAIMOHHBIE, KAUeCTBEHHBIE MOJIEIH.
3 [TpuHumns! cucreMHoro noaxoaa B Moaenuposanuu. Cucrema | I1K-1.3.1
Kak 00bekT uccienoBanus. Kiaccudukamms cucrem. CriocoObt
Y METOJIOJIOTHUS ONTUCAHUS CHCTEM.
4 [TpUHIUIIBI UMUATAITMOHHOTO MOJICTUPOBAHUS U TIPUMEPHI IK-3.V.1
mozneneil. [Tonsitue anekBarHocTH Mozenu. O600IEHHBIIH




aJITOPUTM MocTpoeHust Mmojenu. Llens MoaenupoBaHus.
[TocTanoBka 3agaun. Onucanue B JOKYMEHTALIUH.

[Toctpoenue koHuentyanbHou Moaenu. opmanuzanus
COHep)KaTeHBHOﬁ YaCcTu MOICIIN. OCHOBHBIG OTallbl
MozenupoBanus. [Ipumep n o6ocHOBaHKE

I1IK-2.3.1

AnropuTMH3aIys MporeccoB ¢ yYHKIIMOHHPOBAHUS
MoOJenupyemMon cuctembl. ONTUMH3aLMS CTPYKTYpPhL. PacueT
napameTpoB Moaenu. [IpuHsaTue pemenuit o pesynbraram
Mozenu. Pemenue 3a1ad 1 000CHOBaHUE PEIICHUI

IIK-2.V.1

OO01ast METOIONIOTHS TOCTPOCHUSI MATEMATHUYECKHX MOJICIICH.
[Togo6ue, obmme ananoruu. [Tpumepsl

IK-1.3.1

Teopus sxcniepumenta. Kinaccuduxanus nogoduii. Teopema
Hprotona-beprpana. [Ipumep ncnosib3oBanus

IK-1.3.1

p-teopema. Koaduuument nonodbus. Heodbxoaumele u
JIOCTaTOYHBIC YCIIOBHS 010011 00BbekTOB. [IpumMep
HUCITOJIBb30BaHUA

IK-1.3.1

10

KBazumnonobue, 3KBUBaICHTHOE TI0/100KE, AlTOPUTMHIECKOE
nogoOue, kubepHetTudeckoe nopooue. [Ipumepsr. Metos
onpenenaeHus: KodHPUIMEHTOB MOI00MSI.

I1K-2.3.1

11

[TpuHIMI MaKCUMabHOTO MPABIONOA00MS MaTEMaTHYECKUX
MojieTiel. Y paBHeHHe MpaBAonoao0us. 3a1aua Ha
(hopMHUpOBaHKE YpaBHEHHUSI MPABIONOA00MS

IIK-2.V.1

12

CymHocTh MIIaHUPOBAHUS IKCIIEpUMEHTA. MaTeMaTuuecKuit
acnekT. 3aJa4a Ha IJIaHUPOBAHUE SKCIIEPUMEHTA,
000CHOBAHHUE 3TAIOB

IK-3.¥.1

13

dopmanpHas knaccudukanms Moaeneii. CToxacTuueckue
Mozenu. [lapamerpudeckre U HermapaMeTpUIECKUEe MOJICIIH.
Pemenue 3amau mo kinaccuukanuu Moaenen

IIK-2.V.1

14

JletepMuHUpOBaHHbIE MOZENIH. HenpepsIBHBIE U JUCKPETHBIE
Mojienu. Pelrienue 3a1ad Ha onpeiesieHue TUIa MoJIeIie,
MOCTPOEHUE CXEM MOJIEIIEH

I1K-3.3.1

15

Monenu npoiieccoB yrpaBieHUs. 3aMKHYTbIE U HE3aMKHYThIE
KOHTYpBI. Perienue 3aa4 Ha MOCTPOCHUE MOJIETN

IIK-3.V.1

16

Mopenu, mpuBoAsIIKe K oMHOMY nuddepeHInaIbHOMY
ypaBHEeHUIO. [loHsATHE peleHnss 0IHOrO0 aBTOHOMHOT'O
muddepeHnmanbHOro ypaBHeHus. Pemenne 3anaq

IIK-2.V.1

17

JIuneitnsle 1 HenuHEHbIE MoJeny. CBOWCTBA U IPUMEPBI
ITOCTPOCHHUS

IK-3.¥.1

18

ConepxarenbHble U hopManibHBIE Mo, CBOMCTBA U
MIPUMEPBHI TOCTPOCHHUSI.

IIK-3.V.1

19

Perpeccuonnsie moaenu. Mmurtannonusie moaenu. [Ipumepsr
MTOCTPOCHHUSI, PeIICHUE 3a1a4 10 (HOPMUPOBAHHIO MOJIENICH

I1IK-2.3.1

20

KauectBeHHEIE MOzenn. BaxkHelnne kauecTBEHHEIE CBOMICTBA
HCCIIEAYyEMOM CUCTEMBI — PEICHUE 3a/1a4 110 33JTaHHOMY
o0Opazy

IK-1.V.1

21

CranuoHapHO€ COCTOSIHUE (COCTOSIHUE PABHOBECHS).

Y CTOMYHUBOCTH COCTOSIHUSI paBHOBECHSI. METOIbI OLIECHKH
ycToiunBocTU. Penienne nuHeiHoTo tuddepeHnanbHOro
ypaBHeHus. Penenue 3agau

I1K-3.3.1

22

Monenu, onucsIBa€Mble CUCTEMAaMHU JIBYX aBTOHOMHBIX
mudepeHnanbHBIX ypaBHEeHUH. Pa30Bast TIIOCKOCTb.
@®a30Bb1 NOpTpeT. MeTo N30KINH. | JIaBHBIE U30KJIMHBI.

IK-1.3.1




23

Y CTOMYHUBOCTH CTALIMOHAPHOTO COCTOSIHUS. JINHETHBIE
cuctembl. Tumsl ocoOwix Touek: Y3EJI, CEJIO, DOKVYC,
IIEHTP.

IIK-1.3.1

24

OO0mue NoHATHS TeOpUU MHOXKecTB. CBOIMCTBa MHOXKECTB.
dopmabHbIN A3bIK OMUCAHUS BbIpaXKeHHI. PopMabHOE
OMMCaHUE UCCIIETYEMOUN CUCTEMBI

IIK-2.V.1

25

Koprexu. [IpencraBnenrne MHOKECTB 0000IIEHHBIMUA KOJIAMH.
O0600mEnHBII Koa. DneMeHTapHbIN Ko1. DopMupoBanue
ONHMCAaHUN TECTOBBIX MOJIEIEH

IIK-3.V.1

26

JlekapToBO Mpou3BeeHIEe MHOXKECTB. Perienne 3am1aq u
00BSCHEHHE PE3YyIbTATOB

IIK-2.V.1

27

Teopus otHOmIEeHNI. OCHOBHBIE MOHATHS U ONPEIEIICHUS.
OcHOBHBIE CBOMCTBa OTHOIICHUH. [IpumMepbl

IK-1.3.1

28

[TonaTne 06 MCUYMCICHNUH BBICKA3bIBAaHUN. A(aBUT.
Omnpenenenue Gpopmyir. 3amaun Ha COCTaBICHUE alaBUTa U

bopmys

IIK-2.V.1

29

Omnpenenenue npaBuil BeiBoaa. CucteMa OCHOBHBIX
TaBTOJIOTUI (3aKOHOB) UCYUCIICHUS BBICKa3bIBaHUH. PereHue
3aJlay Ha OCHOBE MPaBUJI BBIBOJA

IIK-2.V.1

30

Merton 1efyKTHBHOTO JIOTHYECKOTO BBIBOAA. Penenue 3aaay, ¢
MOCTPOCHHEM OJIOK-CXEM PEHICHUs

IK-1.V.1

31

Meroanka HHIYKTUBHOTO JIOTUYECKOTO BBIBOJIA. Perenune
3a]1a4, C TOCTPOCHUEM OJIOK-CXEM PEIICHUS

IK-1.V.1

32

[IpencrarneHne BhICKa3bIBAaHUI M OTHOIIICHUI 0000IIIEHHBIMU
kozamu. PemieHue 3a1a4 mo mpecTaBiIeHUIO 0000IIEHHBIMU
KOJIaM{ B TEXHUYECKON JOKYMEHTAIIH

IIK-3.V.1

33

Jlornueckue pynkun. OnpeaeneHus u GopMbl
MIPEACTABICHUS JIOTHYeCKUX GyHKIMN. [Tpumepsl

IK-1.3.1

34

ANTOpUTMBI U alNTOpUTMHUYECKHE TIpoLiecchl. OCHOBHBIE
MOHATUS U ONpesieieHns. MaTeMaTnyeckue MoJenu
QITOPUTMHUYECKUX IpoueccoB. [Tpumepsl

I1K-3.3.1

35

Iloxa3zarenu kKadecTBa AJITOPUTMOB U AJITOPUTMHYCCKUX
IPOLCCCOB. 3az[atm Ha NOCTPOCHHUC CXCM

IIK-3.V.1

36

OCHOBHBIE TOHITHUSA TCOPHUU TUHAMUYCCKUX CUCTCM.
[IpenenbHbie MHOXKECTBA. ATTpaKTOphl. CTpaHHbIE
aTTPaKTOPBHI.

IK-1.3.1

37

Juuamuyeckuit xaoc. JINHEMHBIN aHATU3 YCTOMYHUBOCTH
TpaeKkTOpuil. JIUCCUITATUBHBIE CUCTEMBI. Y CTOMYUBOCTD
XA0TUYECKUX pelIeHUI. Pa3MepHOCTh CTPAHHBIX aTTPAKTOPOB.

IIK-1.3.1

38

OObekTHO-KIaCCU(PUKALMOHHOE MOJICIMPOBAHUE CIIOKHBIX
cucteM. Mcnonap30BaHne TEXHOIOTHH 00BEKTHO-
OPHEHTUPOBAHHOTO MOAeTHpoBaHus. IIpocTpancTBO
UJIEHTU(DUKATOPOB OOBEKTOB.

I1K-3.3.1

39

Cocrosinue o0bekTa. [IpocTpaHCTBO COCTOSIHUN 00BEKTA.
JIoKkyMeHTaJIbHOE OMMCAHUE MPOCTPAHCTBA COCTOSTHUI
UCCIIETyeMOT0 00BEKTa

IK-3.¥.1

40

MopenupoBaHre OTHOIIEHUH MEXKIY OOBEKTaMU U KJIaCCaMH
00beKxTOB. Pemenne 3amau

IK-1.V.1

41

TeopeTnko-MHOKECTBEHHAs! MOJIENb Ki1acca 0OBbEKTOB.
ITpumepsl

IK-1.3.1

42

CrpykTypHOe MozienpoBanue. OCHOBHBIE MOHATHUS U
onpeneneHus. Perienue 3a1a4 no mocTpOEHUIO CXeM

I1IK-3.3.1




43 O yHKIIMOHATBLHOE MOoAeIupoBaHue. OCHOBHBIC MTOHATHS U T1K-3.3.1
onpeneneHus. Pemenue 3a1a4 no mocTpOEHUIO CXeM

44 Komnerorepnoe moaenupoBanre. OCHOBHBIE TOHATHS U IK-3.V.1
onpeaenenus. OTpaxeHue pe3yabTaTOB MOJEIUPOBAaHUS B
JIOKYMEHTAI1

45 AHanuTtnueckoe moaenupoBanye. OCHOBHbBIE IIOHATHS U IIK-1.V.1

onpexaeneHuss. KoppektupoBka mojaeneit

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYypCOBOM paboThI
MpeJICTaBICHBI B Ta0nwmie 17.
Ta6mmma 17 — [lepedens TeM i1 KypCOBOTO MPOSKTUPOBAHMS/BBITIOJIHEHHSI KYPCOBOIM paOOTHI

No /1 [IpumepHBIii TepedeHb TeM sl KypCOBOTO MPOCKTUPOBAHUS/BBHITIOTHEHHS
KYpPCOBOM pabOTHI

1 Mogens BTC uCKycCTBEHHOTO KpOBOCHAOKEHHSI YeTTOBEKA BO BpEMs
onepanuu

2 Mogens BTC KoHTpOJISI TpaHCTIOPT MUTATEIBHBIX BEUIECTB, MOCTYIMAIOIINUX B
OpraHu3M >KHBOTHOTO

3 Mogens aBTOMaTHYECKOM CUCTEMBI PETYJIMPOBAHUS TPAHCIIOPT KUCIOpOAa B
JIETaTEJbHBIX anmnaparax

4 Mopens aBTOMaTHYECKOTO YIPABICHUS COKPATUTEIbHOU €SI TETbHOCTHIO
cep/illa UHBAa3UBHOTO KapAHMOCTUMYIISITOpA

5 Monensb anmapara KOHTPOJISI KANWJIIIPHOTO KPOBOCHAOKEHU S

6 Mogenb aBTOMaTUUECKOTO PEryIsATOpa apTePUaAIbLHOTO M BEHO3HOTO
IIOTOKOB

7 MogenupoBaHrue OUUCTUTEIBHBIX IIPOLECCOB B OPraHU3ME C
VCITOJIb30BAHUEM HCKYCCTBEHHON MOYKH

8 AnanTanuoHHBIE MOJIETh CHCTEMbI 00ECTICUeHUSI MUKPOKIIMMATA JIJIst
JUIUTETILHOTO aBTOHOMHOTO MPe0bIBAHUS YeJIOBEKa B 3aMKHYTOM
MIPOCTPAHCTBE

9 Monens bTC koppekunu ciyxoBOro BOCIpUSATHUS

10 Mogens BTC koppekiuu 3puTeaIpHOr0 BOCIPUSTUS

11 Monens BTC koppekiiny TakTUIBHOTO BOCIPUSATHUS

12 MonenupoBanue BTC amekTpocTaTiyecKkoro mogaBiaeHUs: 00JIEBOTO
CHUHJPOMA Y YeJIOBEKa

13 Mopaensb amnmapaTta 00ecreuyrnBarIIero BOCCTAHOBICHHE (PYHKITUN YCIIOBHOTO
pediekca

14 MopenvupoBanue GyHKIHI OMOPHO-ABUTATEIHHOTO aIapara

15 MonenupoBaHue yrpaueHHbIX (DYHKIHIA 3pUTEITBHOIO BOCHPUSATHUS

16 MonenupoBaHue yTpauyeHHBIX QYHKIHI CITyXOBOTO BOCIIPHUSITHS

17 Mopens 4eI0BeKO-MAIIMHHOI'0 B3aUMOIEUCTBHUS

18 MonenupoBaHue anmnapaTa BOCCTaHOBICHHS (DYHKIMI BeCTHOYISIPHOTO
amnmapara

19 MonenupoBaHue Mporiecca MOHUTOPHHTA 3a00JIEBaHUS YeJIOBEKa

20 Mogens MeTo1a aBTOMaTU3UPOBAHHOTO MCCIIEA0BAHUS ICUXUYECKOM
YCTOMYMBOCTH JINYHOCTH K BHEIITHUM BO3JEHCTBUSM

21 Mopenb KOHTPOJIsE YTOMIISIEMOCTH

22 MopenvpoBanue MpuOOPHOTO YIIPaBICHHUS IIeJICHAITPABICHHOMN
JIEATEITbHOCTBIO YEJIOBEKa

23 Mopenb cucTeMbl aBTOMAaTHYECKOTO OOHAPYKUTEISI SMOIIMOHATIEHOTO
cTpecca

24 Mogpens BTC st u3ydennst ncnxo@u3noIOrHIecKoi peakiiuy 9eI0BeKa Ha




BHEITHHE Pa3IpaKUTENN

25 MonenupoBaHue mporecca peabuaInTaluy MaueHToB B
MOCJICONIEPAIIMOHHBIN TEPUO]T

26 I'eneruka. CoBpeMeHHOE MOIETHHOE TIPEICTaBICHHE WH(OPMAIIMOHHOTO
MIPOrpaMMHUPOBaHUsT OMOOOHEKTOB

27 Mopnenu cucteM ucclieJoBaHusI HHPOPMAIIOHHOTO 0OMEHA B OpraHu3Me

28 Mopenu HeHpOCETeBOTO paclo3HaBaHUS 00Pa30B M X MPUMEHEHUE B
MEJUIIMHCKUX UCCIEIOBAHUSIX

29 [IpuMeHeHre HEUPOHHBIX CETEH B OMOJIOTMYECKUX MOJIEISIX

30 bTC monenvupoBaHusi TMYHOCTH

31 Monens peryisiuu GyHKIIHOHATHHOTO COCTOSHUS METOAOM OMOJIOTHIECKON
00paTHOM CBS3U

32 Mopens UMHTAUH QYHKIUH IeYeHU

33 DyHKIMU JerkuX U ux Mojieiab B BTC MCKyCCTBEHHOTO JIETKOTO

34 MonenupoBaHue CHCTEMbl MOHUTOPUHTA BEDKUBAHHUSI )KUBOTHBIX TTPU
BO3/ICIICTBUM NPUPOJHBIX (PAKTOPOB

Bompocsl 1 poBeneHHMsT TPOMEXYTOYHOW aTTecTallii B BUJIE TECTUPOBAHUS
MpeICTaBICHEI B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Kon

No /it [IpuMepHBIil epedeHb BOMPOCOB JIJIsl TECTOB
WHJIMKaTOpa

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOIIMXCS 3a04HON (HOpMBI
00yd4eHus1, TpeICTaBICHBI B Ta0mIe 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

1 KonTtponbHast pabota 1o pasneny 1: OCHOBHbIE HOHATHUSI B TEOPUU MOAEITHPOBAHUS

2 KontponbHas pabota mo pazaeny 2: cnenuduka MOICTUPOBAHUS )KHUBBIX CHCTEM

3 KonTponpHas padbota mo pazaeny 3: o0mas METOAOIOTHS TOCTPOCHUS
MaTeMaTHYECKUX MOJeIeH

4 Kontponbras padota mo pa3aenam 4,5,6: MOACIUPOBAaHUE TUHAMUYECKUX CUCTEM,
MMUTAIIMOHHBIE MOJICNIN, KOJIeOaH s B OMOJIOTHYECKUX CHCTEMaX

10.4. Meronnueckue  MaTepuaibl,  ONPEIAEISIOIIME  IMPOLEAYpbl  OLIEHWBAHUSA
UH/IMKATOPOB, XapaKTepU3YIOIIMX J3Tanbl (OPMUPOBAHMS KOMIIETCHLMH, COZAEpXKarcs B
JOKAJIbHBIX HOpPMAaTuBHBIX akTax [YAII, pernameHTHpyHOIIMX MOPAJOK W HPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTeCTalMi 00yJaroIuXcs
I'VAIL

11. Metonuueckue yka3zaHus sl OOyJarOIIMXCS 0 OCBOCHHIO JUCITUTITUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0 OCBOCHHUIO JICKIIMOHHOTO
MaTtepuana.

OcHOBHOE Ha3zHAuYEHWE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
rIyOOKoe W SCHOE W3JNIOKeHHEe ydeOHoro marepuana. Ha3HaueHue COBPEMEHHOU JIEKIUU B
paMKax TUCIUIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIMIO MO TeME, a B OCBOCHHH
dyHIaMEHTAIBHBIX TPOOJIeM JUCIHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JTOCTM)KCHUH HayYHOW MBICIH. B ydeOHOM mporiecce JIEKIHs BBITOJIHSIET METOJ0JI0TUYECKYIO,




OpPraHU3alMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKpETHOM oOjacTu 3HaHMs, €€ MpoOJieMbl, JaeT LEIbHOE MPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMM.

[I1aHupyeMble pe3yibTaThl IPU OCBOSHUHU 00YUYaIOUTMMHUCH JIEKIIMOHHOTO MaTepuana:

— TIOJIy4YEHHUE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBA3AHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONPEIETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0H KOHKPETHOM TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMO/IaBaATEIIEM;

— pa3BuTHE TNPO(PECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHWE HEOOXOAMMOTr0 MHTEPECca, HEOOXOIUMOTO IS CAMOCTOSITEIHHOM paOOTHI;

— TIOJNy4YyeHHE 3HAaHUW O COBPEMEHHOM YpOBHE DAa3BUTHUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI Ha OJIMKalIINe TObl;

— HAYYHUTHCS KOPPEKTHO 0OpabaThiBaTh IMONYYCHHBI MaTepuan (BBIACISATH TJIaBHBIC
MBICIM M TOJOXKEHHS, MPUXOJAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPATh MX B Pa3IMYHBIX
(bopMyITUPOBKax);

— TIOMy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpALMEl  CIIAiIoB U
WCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuaja TMPU MPOBEACHUU KOPOTKUX ITUCKYyCcCUU 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 110 AUCLUIIINHE.

CTpyKTypa NpeaocTaBieHus JEKIIMOHHOTO MaTepraa:

— BeJCHHE JICKIIMOHHOTO 3aHATHS C MPEJICTABICHUEM OCHOBHBIX CXEM M MOHSATHI Mpu
JEMOHCTpAIIMH CJai10B Mpe3eHTallNN;

—  BBIJICJICHHE OCHOBHBIX OMPECIICHUN TEMBI 3aHATHUS MOJT 3aIMUCh 00YJaIOIUXCS;

— pa3bop OCHOBHBIX CXE€M, CTPYKTYp JICKIIMOHHOTO MaTrepualia, C YCTHBIM OIPOCOM
00yJaromUXCs MO MPOIECCY YCTAHOBIEHUS CBS3€H MEXIYy pacCMAaTPUBAEMBIMH SJIEMEHTAMU
CXEM.

11.2. MeTtonuueckne ykKazaHusl JIsi OOYYAIOIIMXCS TIO BBIMOJHEHHUIO JIA0OPATOPHBIX
pabot

B xoxe BemonmHeHUs 1abOpaTOpPHBIX pabOT OOyYaIOMUNUCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METONUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAUOHHON XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue nabopaTOpHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BrinmonHenue 51abopaTopHBIX pabOT OO0y4aromMMCs SIBJISETCS HEOTHEMJIEMOH YacThiO
U3YYEHUS JUCLUIUIMHBI, OMNpeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpelICTBaM,
00eCTeyrBarOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHMUS IMPOLIECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIHUILINHBL,

— 3aKpeIUIeHHEe, PAa3BUTHE M JeTalIM3alMsl TEOPETUYECKUX 3HAHWM, MOJIyYEHHBIX Ha
JCKITUSX;

— TIOJy4YeHHE HOBOW MHGOPMAIIMH TI0 U3y4aeMOM JUCITUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATENBbHOHW  paboOThl ¢ J1abOpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3amaHue ¥ TpeOOBaHUA K IIPOBEASCHUIO JIA0OOPATOPHEIX paboT

JlaGopaTopHble 3aHATHS MPOBOIATCS IIOCIIC YTCHUS JICKIIHH, JAIOIUX TECOPETHUCCKHE
OCHOBBI JIJISl UX BBITIOJTHEHHsI. J[ommycKaeTcsi BEIOJIHEHUE JTA00PATOPHBIX 3aHATHN 10 TPOYTEHUS
JICKITUA C IETbI0 O0JIerdeHUs] M3ydeHUs TCOPETHUYSCKOTO MaTephaya MPU HATWYHH ONMHCAHHMA
paboT, BKIIOYAOIIMX HEOOXOIMMBIE TEOPETHUECKHUE CBEACHHS WM CCHUIKM Ha KOHKPETHBIC
yueOHbIC U3JIaHUs, COJCPKAIINE ITH CBEICHUSI.




OcHoBaHMeM AJ1s1 IPOBeICHHs Ta00PATOPHBIX 3aHATHH MO TUCIUIUIMHE SIBIISIOTCS:

— mporpamma y4eOHOH NUCHUIUIHHBI;

— pacnucaHue y4yeOHBIX 3aHATHH.

JlaGopaTopHble 3aHATHS JOJKHBI MPOBOAMTHCSA B CHEIHATU3UPOBAHHOHN J1abopaTopui,
COOTBETCTBYIOIIEH CAaHUTAPHO-TUTUEHHUYECKHMM HOpMaM, TpeOoBaHUAM O€30MacHOCTH U
TEXHUYECKOH 3cTeTnke. MaTtepuaibHoe 00eCIieYeHHEe JOJKHO COOTBETCTBOBATH COBPEMEHHOMY
YPOBHIO TIPOBENEHUS MOJEIbHBIX SKCIIEPUMEHTOB B 0O0JACTH MPHUKIAJAHON WHGOPMATUKU U
3IpaBOOXPAHEHHUSL.

KonnyecTtBo 000pynoBaHHBIX J1a0OPAaTOPHBIX MECT JOJDKHO OBITh HEOOXOAMMBIM IS
JOCTMKEHUS TIOCTABJICHHBIX Lieield OOydeHHsI M JOCTaTOYHBIM Juis obOecreueHus: 00ydaeMbIM
yCJIOBHI KOM(OPTHOCTH.

Bo Bpemst 1abopaTOpHBIX 3aHATUN JTOJKHBI COONIONATHCS MOPSIOK U JAUCIUILIAHA B
COOTBETCTBUHU C MPaBUJIAMHU I0JIb30BAHUS JaHHOU 1abopaTopueil.

[IpenoiaBaTens UMEET MPABO ONPENENATh COAEPIKaHUE JTadOPaTOPHBIX padoT, BEIOUPATH
METOJIbl U CPEJCTBA MPOBEACHUS J1a00paTOPHBIX UCCIIEOBaHHM, HanboIee MOJIHO OTBEYAOIINe
UX 0COOCHHOCTSM U 00eCIIeUNBAIOIINE BEICOKOE Ka4ecTBO yueOHOro mpolecca.

[IpenomaBatens GopMupyetr pyOeKHbIE U UTOTOBBIC Pe3yJbTaThl (PEHTHHTH) CTYICHTA
[0 pe3yJbTaTaM BBIOJHEHHUS J1a0OpaTopHBIX pabdoT. OTMmeTka 3a J1abOpaTOpHYIO paboTy
CTaBUTCS 1mocie e€ YyCTHOM 3amuThl. [Ipy HEBBIMOMHEHMM OJHOM WM HECKOJIBKHX
7a00paTOpHBIX paboOT W3 mepeuHs 0e3 yBaXHUTEIbHOM MPHUUUHBI OOYYaIOUIHIiCS HE MOXKET
paccuuThIBaTh Ha OTMETKY BbIIIE «Xopolioy». [loaydeHHBIH B Xoze J1abopaTOpHOM pabOThHI
OpOTpaMMHBI KOX M OTYET MO JlabopaTopHOW paboTe mepenaroTcs MPernoiaBaTeio B
AJICKTPOHHOM (opMe 10 3amuThl. HempencraBieHne NporpaMMHOTO KojAa JIabopaTOpHOM
paboThl U OTUéTa B INMEKTPOHHOU (OpME CIYKHT OCHOBAHHEM MJIsi OTKa3a IperojaBaTesieM
NPUHUMATh 3allUTy JabopaTopHON paboThl, a TakXKe M aHHYJIUPOBAaHUA OTMETKH O
BBITIOJIHEHUH J1a0OpaTOpHOW paboOThl, €ClM JaHHBIE MaTepuaylbl He OYyAyT MpelCcTaBlICHbI
CTYJEHTOM BIIOCJIEJICTBUHU.

[IpaBa, OTBETCTBEHHOCTH M 00SI3aHHOCTH 00y4arOIEerocs:

1. Ha maGopaTopHOM 3aHATHH OO0YUYaAIOIIUICS UMEET MPABO 3a/1aBaTh MPEMOIABATEIIO0 1
(um) mabopaHTy BONPOCH MO COAEPKAHUIO U METOJMKE BBINOJIHEHHUS paboThl U TpeOOBaTh
OTBeTa MO cyliecTBy obpameHus. OTBeT mpenojaBaTelis JOHKEH 00ecredrBaTh BBHIOJIHEHUE
oOydaromuMcsi paboThl B TEUCHHE 3aHATHUS B IMOJIHOM OOBEME M C HAJJICKAIINM KadeCTBOM,
OTOBOPEHHBIM B METOJIMYECKUX YKA3aHUAX IO MPOBEJICHUIO JJa0OpaTOPHBIX padoT;

2. OOyyaromuiics HMMeeT TpaBO Ha BHINOJHEHHE Ja0OpaTOpHOH paboTHl 1O
OpUTHHAJILHOM METOJMKE C COIJIacus MpernoAaBaTelis U MOJ ero HaA30poM — Mpu 0e3yCIOBHOM
cobmroneHnn TpeOoBaHUI 0€30MaCHOCTH;

3. OOyuaromuiicsi UMEeT TIPABO BHITIOJHUTH Ja0OPaTOPHYIO paboTy, MPOMYIIEHHYIO 10
YBa)XXUTEJIHbHOM MMPUYMHE, B YaChl, COTJIACOBAHHBIE C MIPErnojaBaTesieM;

4. OOyuwaromuiicss o00s3aH OpUOBITh Ha J1a0OpaTOpHOE 3aHATHE BO  BpeMs,
YCTaHOBJICHHOE PAaCIMCAHUEM, U C HEOOXOAMMOM MpeIBAPUTEIHHOM MOITOTOBKOM;

5. K  BemonHenuto  jgabopaTopHOil  pabOThl  JOMYCKalOTCsS  OoOydaromuect,
MOJATBEPAMBILINE TOTOBHOCTh B 00beMe TpeOoBaHUI, coAepkKalluXxcsi B METOJUYECKHX
yKazaHusX K JabopaTopHOil paboTe u (MJIM) B YCTHBIX NPEIBapUTENBHBIX YKa3aHUSIX
IpernoaBaTens;

6. B xome nmabopaTopHbIX 3aHATHH oOOy4aromuecss BeayT HEOOXOAMMBbIE 3allHcCHy,
COCTaBJISIOT MUCHMEHHBIN OTUYET (IPOTOKOJI UCCIIETOBAHUM).

7. OOyuaromuiicss HECeT OTBETCTBEHHOCTb 3a:

—  TPOMYCK JJa0OpaTOPHOM pabOTHI IO HEYBAKUTEIHLHON MPUUNHE;

—  HEMOJTOTOBIIEHHOCTH K TaOOpaTOpHOU padbore;

—  HECBOEBPEMEHHYIO c1auy OTYETOB O JabOopaTOpHOI paboTe U UX 3aIIUTY;

—  [OpYy UMYIIECTBA U HAHECEHUE MaTepUAIbHOTO yiepOa 1abopaTopHH.

8. B mpomecce 3amuThl 1a00paTOpHON pabOTHI 00YJAIOIIUNCS JOKEH:



— TNPOJEMOHCTPHUPOBATH 3HAHHE METOAMKH BBIMOJHEHHS pabOTbl W MOJEJeH,
HCITOJIB3YEMBIX B paboTe;

— yMeTh MHTEPIPETHPOBATH IOJyYEHHBIE B IMPOIECCE BBIIOTHEHHUS pPabOTHI
pe3yabTaTHEL.

Crpykrypa u hopma oTyeTa 0 1a00paToOpHO paboTe

Otuer mo nabopaTopHO PabOTE COCTABISETCS KaKIbIM CTYIECHTOM WHIMBHIYaJIbHO,
au00 BO3MOXKEH IO COTJIACOBAHHUIO C MperojaBarejeM OOMUNA OTYET — MOATPYIION u3 2-
3 CTY/ICHTOB.

[Ipu odopmiiennn otuera 1Mo jgabopaTopHOl paboTe B OTUETE JOJKEH OBITh OopMIICH
TUTYNbHBIA JUCT, npuHATOro B ['YAII 00pa3na, MomKHBI ObITh NpEnCTaBlIeHbl B YKa3aHHOM
MOCIIEI0BATEIHHOCTH CIIECAYIOLINE Pa3/Ieibl:

1. TurynbHbIA OUCT;

2. Uens paboTsr;

3. Kparkue TeopeTudeckue cBeIeHUs MO TeMe pabOTHI;

4. Meroaunka BBITTOJTHEHUS paOOTHI;

5. OmmcaHue TONYYCHHBIX PpE3YIbTaTOB C MPUKPEIUICHHEM pE3yJIbTaTOB B
rpadgudeckoit hopme;

6. IlporpammHBIi KO ¢ KOMMEHTapHsIMH K TPOBOJMMBIM OINEpalusM U
npeoOpa3OBaHUAIM;

7. Amnanu3z pe3ynbTaToB padoThI,

8. BrBoabI O padore.

TpeboBanus k oopmIIeHHIO OTYETA O J1abopaTOPHO paboTe

Tumynvueiti aucm SBISIETCS TEPBOM CTpaHUIed M000M HayyHOHM paboThl M JUIS
KOHKPETHOr0 BHJa pabOThl 3aloiHsEeTCs IO ONpeAeseHHbIM mnpaBuwiaM. [lns mabGopaTtopHOi
paboThHI TUTYIBHBIN JTUCT OPOPMIISETCS CIEIYIOUUM 00pa3oM.

B BepxHeM mone nMcTa yKas3blBalOT MOJHOE HAMMEHOBAaHHWE Y4YeOHOTO 3aBelEeHUs U
Kaeapel, Ha KOTOPOH BBIMIOJHSUIACH TaHHAs padoTa.

B cpennem mone ykaswsiBaeTcs BHA pabOThI, B JaHHOM Ciydae JlabopaTtopHasi pabora ¢
yKa3aHHeM Kypca, 10 KOTOPOMY OHa BBITIOJTHEHA, U HUXKE ee Ha3BaHue. Ha3Banue mabopaTopHOii
paboThI MPUBOAUTCS O€3 ClIOBa mema U B KaBbIUKH HE 3aKJII0YaeTCsl.

Jlamee Ommke K MPaBOMY Kpard THTYJIBHOTO JIMCTA YKa3bIBAIOT (DAMUITUIO, WHUIHAIIGI,
KypC U TPYIIY Yy4allerocs, BBIIOJHUBIIET0 paboTy, a Takxke (pamMHINI0, WHUIHAIIBI, YUECHYIO
CTETeHb U JOJKHOCTH MPEI01aBaTes, MPUHSIBIIETO padoTy.

B HmxHeM mojie JUCTa yKa3bIBA€TCS MECTO BBINOJHEHUS pabOThl U roJl €€ HalHCaHUs
(6e3 cioBa 200).

Llenv pabomul NOJKHA OTpaXKaTh TeMy JTabOpaTOpHOW padOThHI, a TakKKe KOHKPETHBIE
3aJja4uM, MTOCTABJICHHBIE CTYJIEHTY Ha MEepuoJ BhIMONHEHUs paboThl. [lo 06beMy 1ens paboThl B
3aBUCHUMOCTH OT CJIO)KHOCTH M MHOT033JJa9YHOCTH PaOOTHI COCTABIISET OT HECKOJIBKUX CTPOK O
0,5 ctpaHuIbL.

Kpamxue meopemuueckue ceéedenus no meme pabomul. B 3TOM pasznene uznaraercs
KpaTKOEe TEOpPETHYECKOEe OMMCAHHE M3y4yaeMOoro B paboTe SIBICHHUS WM IMpoliecca, MPUBOAATCS
Takke HEOOXOoIuMbIe pacyeTHble ¢GopMynbl. Martepuan pasnena He JODKeH KOMUPOBaTh
coJlep’KaHUE METOAMYECKOro IMOocoOusi WM y4eOHUMKAa MO JaHHOM Teme, a OrpaHHYMBaeTCs
M3JI0’)KEHUEM OCHOBHBIX MOHSATUH W 3aKOHOB, pacdeTHBIX (Gopmyrn, TaOmuI], TPeOYIomuXcs s
JanpHEenIein  oOpaOOTKM  TOJYYEHHBIX  OKCIIEPUMEHTAIbHBIX  pes3ynbTaToB.  OObeM
JTUTEpaTypHOTO 0030pa HE JOJIKEH MPEBBINIATEH 1/3 4acTH BCEro OTYeTa.

Memoouka ewvinonnenusi pabomol. B 3TOM pasznene ONMUChIBACTCS TMOPSIOK JEHCTBHM,
HAIPaBIEHHBIX HAa JOCTHXKECHHE pe3ysbTrara JaboparopHoil paboTel. bosbiioe 3HaYeHHE HUMEeT




TOYHOCTh (HOPMYIHPOBOK U OOOCHOBAHHME JIOTMYECKOM IOCIEIOBATEIBHOCTH —OIEpaLui,
MIPOU3BOMMBIX B KOHKPETHOM J1TabopaTOpHOI padoTe.

Onucanue noayuyeHHbIX pe3yibmamos ¢ NpuKpenyienuem pe3yivmamos 6 paguyeckoll
¢opme. B naHHOM paszaene ONMUCHIBAIOTCS TOJyYEHHBIE pe3yNbTaThl C KOMMEHTapUsSIMU
00yyJaromerocsi, HalpaBJICHHBIMU Ha WHTEPIPETAIMIO MOJYYCHHBIX pe3ylbTaToB. [IpuBOasATCS
pe3yabTaThl B yI0OHOU /Tl BOocTIpUsTHS Tpadudeckon popme.

IIpocpammmubiti K00 ¢  KOMMEHMAPUAMU K  NPOBOOUMBIM — ONEpayusim U
npeobpazosanusm. [IpuBoAUTCA TNPOTpaMMHBIA KOJ, CONPOBOXKAAEMbIH KOMMEHTapUiIMH K
OCHOBHBIM OIlEpalusM U IpeoOpa3zoBaHusaM. s yCHemHOM 3amuThl J1a00paTOPHON PabOTHI
oOyJaromuiicss JOJDKEH MO0 TpeOOBaHUIO MPENoAaBaTess MHTEPIPETUPOBATh TOT MM HHON
(parMeHT MporpaMMHOro Ko/ia 10 TPeOOBAHUIO MPETIOAaBATEIS.

Ananuz pezynomamog pabomol. Pa3znen ordera NOJDKEH COAEpKaTh MOIPOOHBIA aHANU3
MOJIYYEHHBIX Pe3y/IbTaTOB, MHTEPIIPETALIUIO ATUX PE3Y/IbTaTOB HA OCHOBE (PU3MUECKUX 3aKOHOB.
CnenyeT cpaBHUTH TIOJYYEHHBIE pPE3YJIbTaThl C M3BECTHBIMU JIMTEPATYPHBIMU JAaHHBIMU,
OOCYIMTh UX COOTBETCTBUE CYIIECTBYIOUIMM TEOPETUYECKHMM MojensM. Eciu oOHapykeHO
HECOOTBETCTBHE IMOJIYUCHHBIX pPE3YyJbTaTOB M TEOPETHUYECKHX PACUYETOB WM JIUTEPATYPHBIX
JTAHHBIX, HEOOXOJMMO O0CYAUTH BO3MOXKHBIE IPHYUHBI 3TUX HECOOTBETCTBUIA.

Bv1600b1 no pabome. B BbIBOIaX KpaTKO W3JIaratoTCsl pe3yNibTaThl paOOThI: MOTYYEHHbIE
HKCIEPUMEHTAIBHO WM TEOPETHYECKH 3HAYEHUS (DPU3MYECKHX BEIMYMH, MX 3aBHCHMOCTH OT
YCIIOBUHM 3KCIEPUMEHTA WJIM BEIOPAHHOW pacueTHOM MOJIENH, YKa3bIBae€TCsl UX COOTBETCTBUE WU
HECOOTBETCTBHE (DU3MYECKHM 3aKOHAM M TEOPETHMYECKHUM MOJEISIM, BO3MOXKHBIC MPUUYHUHBI
HECOOTBETCTBHUSI.

Otuer mo nabGopaTtopHoil pabore odopmisieTcss Ha mHcYe Oymare CTaHAAPTHOTO
dbopmara A4 Ha OFHOW CTOpPOHE JIMCTa, KOTOPBIC CINMBAIOTCSA B CKOPOCIHIMBATEIE WU
neperieTaroTcs.  Jlomyckaercs odopmiieHHE oTdeTa MO JaboparopHOW paboTe TOIBKO B
3JIEKTPOHHOM BHJE cpenctBamu Microsoft Office, pykomucHble OTYETH W/HMIM PYKOTHUCHBIC
JIOTIOJTHEHUS B OTYET MPEIOoIaBaTeIb UMEET NMPaBoO HE IPHUHUMATh.

Ecnm mo cnemumanbHOMY J1a00OpaTopHOMY TPAKTUKYyMy TpeOyeTcsi oopMUTh B KOHIIE
cemMecTpa OOIIMI OTYET MO BCEMY IMKITY JIAOOPATOPHBIX PabOT, MOCBSIIEHHBIX HCCIEIOBAHUIO
OJIHOTO M TOTO MaTepuaia pazHbIMH METO/IaMH, O(POPMIIIOTCS TaKKe U OTIENbHbIE OTYETHI 1O
KaXI0i paboTe MUKIIa 0 Mepe uX BhIMOMHEeHHs. Ha 0CHOBe 0TUETOB MO Kax 0l paboTe B KOHIIE
cemecTpa OQOpPMIISIETCS MTOTOBBII OTYET, B KOTOPOM OCHOBHOE BHHMAaHHME JOJKHO OBITH
YJIEJIIEHO aHAJIU3Y Pe3yJIbTaTOB, MMOJIYYEHHBIX B pa3HbIX Ja00OpaTOPHBIX paboTax.

11.3. Meronudeckue yka3zaHus A1l 00y4aromuXcs O BHIMOJIHEHUIO KypCOBOW PabOTHI

KypcoBast pabora mpoBOAUTCA C 1elbl0 (OPMHPOBAHMUS y OOYYAIOUIUXCS OIBITA
KOMIUIEKCHOTO PEIIeHUsI KOHKPETHBIX 3a/1a4 MPOPECCHOHATBHON ACSITENEHOCTH.

KypcoBoii nmpoekTt / kypcoBasi paboTa HampaBjeHbl Ha OOy4YEHHE MPAKTUKE MPOBEICHUS
HAyYHOTO WCCIEAOBAaHUSA C TMO3UIMU CHUCTEMHOTO aHaimm3a | TpaBuiaMm odopmieHus
MOJIyYEHHBIX PE3yIbTaTOB UCCIIEIOBAHUS.

KypcoBas paboTa mo3BoisieT o0yJaromiemMycs:

— CHCTEMAaTHU3WpOBaTh H 3aKPENUTh TMOJTYYCHHBIE TEOPETHYECKHE 3HAHHUS U
MPAKTUYECKHE YMEHHUS 10 MNpOPECCHOHAIbHBIM Y4YEOHBIM AUCHMILUIMHAM U MOIYJISM B
COOTBETCTBUU C TPEOOBAHUSIMHU K YPOBHIO MOJATOTOBKH, YCTAHOBIEHHBIMH NPOTrpaMMOi yueOHON
TUCIUIUIMHBI, MPOrpaMMON  TMOATOTOBKM  CHEIMAIMCTAa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKAITIH;

— TPUMEHUTH MOJIyYEHHbIE 3HAaHUS, YMEHHUS M NPAKTHUECKUH OMNBIT MPU PEIIeHUU
KOMIUIEKCHBIX 3a]1a4, B COOTBETCTBUU C OCHOBHBIMU BUAAMH NPO(ECCHOHATBLHON AeITeIbHOCTH
110 HAMPABJICHHUIO/ CIIEIIUATLHOCTH/ TIPOTPAMME;

—  YIIIyOUTb TEOpEeTHYECKHe 3HAaHUS B COOTBETCTBHUHU C 3aJJaHHOU TEMOI;



— chopMupoBaTh yMEHHUS TNPUMEHATH TEOPETHYECKHE 3HAHUS TPU PEILICHUH
HECTaH/IapTHBIX 33/1a4;

— TPHOOPECTH OMBIT AaHAJUTUYECKOM, pAacYETHOM, KOHCTPYKTOPCKOW paboThl H
c(hopMHPOBATh COOTBETCTBYIOIINE YMEHHUS;

— chopmupoBaTh yMEHHsS pabOTHl CO CIHEIHATbHON JIMTEPaTypod, CIPaBOYHOMH,
HOPMAaTHBHOM U MPaBOBOM JTOKyMEHTalMel 1 HHBIMU MH(POPMALMOHHBIMU HCTOUHUKAMU;

— chopmupoBath yMmMeHUS (OPMYIUPOBATh JIOTUYECKH OOOCHOBAaHHBIE BBIBO/IBI,
NPEUIOKEHUS U PEKOMEH/IAINH 10 Pe3yIbTaTaM BBIIIOTHEHUS PaOOTHI;

—  pa3BUTh NPO(HECCHOHATHLHYIO TUCHBMEHHYIO M YCTHYIO Pe4b 00yUYaroIIerocs;

— Ppa3BUTh CUCTEMHOE MBbIIUIEHUE, TBOPYECKYI0 WHHULHUATUBY, CAMOCTOSITEIHHOCTb,
OpPraHU30BaHHOCTH M OTBETCTBEHHOCTH 33 MPUHUMAEMBbIE PEIICHHUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH peEryiaspHOM paboThl Halx peleHUueM
IIOCTaBJICHHBIX 33/1a4.

KypcoBas pabora (KP) mo kypcy «MogenupoBanue cuctem» (MC) — 310
CHUCTEMAaTU3UPOBAHHOE  CAaMOCTOSATEIbHOE  HCCIEOBAaHME B paMKax  CYILIECTBYIOIIEH
ounorexanueckoit cucrembl (BTC) w/mnm omeHka KadecTBa MPOSKTUPOBAHUS CYIIECTBYOIIEH
BTC w/umn nerampHoe m3ydenme cymiectByronieii bTC, mpenacraBieHHOE Tak, Kak eciu Obl
oOyyaromuiicss caM ydacTBoBall B e€ pa3paboTke. B 0coObIX ciydasix 1Mo JOTOBOPEHHOCTH C
pykoBoguteneM KP nomyckaercst caMocTosTeIbHOE HAYYHOE MCCIIEI0BAaHNE U TPOEKTUPOBAHHE
B MHTEpecax pa3padOTKU OPUTMHAIBHBIX U NEPCIEKTUBHBIX HAYYHBIX IPOSKTOB U padoT.

CTpyKTypa MOsICHUTEILHOU 3aMCKU KYPCOBOU PabOThHI

B cocTaB nosicHUTENnbHOM 3aMMUCKU KYPCOBOW pabOTHI 00s3aTEIHHO BXOISAT:
1. TuTynbHBIA JUCT yCTAaHOBICHHOTO 00pas3lia;

2. Bsenenue;

3. OcHOBHas 4acThb;

4. 3akmroueHue.

Beeoenue copepxut cneayroume o0s3aTeiabHble MYHKTHI, KOTOpBIE JOJKHBI OBITh
oTpaxkeHbl B Tekcte Otuéra KP:

— AxtyanpHOCTh, 3akaHuuBaromascs [Ipobiemoirt u ['mmore3oit mpeogosieHus (pemeHus
[TpoGnemsr);,

— OO06mexr u [Ipenmer nccrnenoBanus (AETATBHOTO U3YUYEHUS, TPOSKTUPOBAHMS);

— llens u 3amaum;

— Ilpumensemble MeTOABI U HMHCTPYMEHTHI HCCIIENOBaHMS (IE€TAIbHOIO H3y4eHUS,
MIPOCKTUPOBAHUS );

— Crpykrypa.
OcnosHas yacme TOMHKHBI COCTOATh KaK MUHUMYM U3 3 ['11aB:

Inasa 1. Ob630p oocmudicenuti 6 ooracmu QObvexkma u Ilpeomema KP — nomkHa
yOeauTeNnbHO MOKa3aTh NOHMMaHWE OOy4aromMMCs MPUKIIAJHOW 00JacTH 3HAHWM, C KOTOPOM
OH/OHA 03HAKOMUJIMCH B COOTBETCTBUH C BEIOPAHHBIM HaIlpaBiICHUEM PAOOTHI.

Pexomenyembie naparpadsl JaHHON TJIaBBI CICAYIOLIHE:

— Tepmunsl, TOHATUS W ONpPENEICHUS MPUKIATHON 00JacTH 3HaHW. ONMKUCHIBATh CIICTYET
TOJIBKO T€ JIEMEHTHI, KOTOPbIE YIIOMUHAIOTCS W/WIW UCTIONb3ytoTcs B Tekcre KP. Jlana
KpaTKasi ICTOpUYECKasl cripaBka dBooniH O6bexma UCCIeIOBAHMS;

— Knaccudpukanmus BTC B mpuknagHoil o0nacTv 3HaHWN. 3/1€Ch MPEICTaBIsSETCS OJIOK-
cxema Wi TabnuaHas ¢hopMa KiacCu(UKAIUU ¢ KPaTKUM OIMMCAHUEM Kak0ro Oioka. B



KOHIIe maparpada nomxHo ObITh siBHOE (!) ykazaHue Ha 0OBEKT, coaepxauuii /lpeomem
KP;

Onucanue ananoroB u npororuna Ilpenmera KP. Kparko onucsiBatoTcs HaliieHHBIE
aHajoru (HauOosiee OJM3KHUE TIO CBOMCTBAM CHCTEMBI, mporiecchl) [lpeomema KP (3-4 ne
6osee). 3aKOHUUTH CIEAYeT yKa3aHHEM MPOTOTUIA U 0ojee MOoAPOOHBIM OMMCAHUEM €T
CBOMCTB, CXOJIHBIX (COOTBETCTBYIOIIHNX ) /Ipeomemy KP;

Konnenmmust  Ilpeqmera KP. KopoTko mNyHKTaMH H3JI0XKUTh COOCTBEHHOE MHEHHE
(BUIEHHE) MTYTH pPeLeHHsI TOCTABJICHHBIX 3a/1a4;

BeiBogsl. HymepoBaHHBIM CIUCKOM IIPEICTABUTH MPOJICIaHHYIO PaboTy.

I'nasa 2. — Mooenuposanue Ilpeomema KP — 31ech HE0OX0AUMO POJAEMOHCTPUPOBATH

IMOJIYYCHHBIC 3HAHHUA B o0nacTh MOACIINPOBAHUSA 6I/IOJ'IOFI/I‘ICCKI/IX, MECIUIMHCKHUX H

OKOJIOTMYECKUX CHUCTEM, MOHMMAHHE CYIIHOCTH TMPOIECCOB M YMEHHE CHCTEMHO OIHCATh
IIpeomem KP.

Pexomenyembie naparpadbl JaHHON TTIaBBI CICAYIOLIHE:

Cratnueckoe onucanue IIpeamera KP wim Crpykrypa [Ipenmera KP kak bTC. Jlaetcs
ommucaHue coctaBa W CBOUCTB [Ipeomem KP. IlpoBomuTcs aHamu3 CHUCTEMBI. 371eCh
JI0JKHA OBITH MIPEJICTaBIeHa CTPYKTypHas cxema [Ipeomema KP. OtaensHO paccMOTpeH
(oTpak€H) OMOJOTUYECKMA M TEXHHYECKUH (M3MEPUTEIbHBIN) KOMIOHEHTHI CHCTEMBI
(mpomecca). Onucanbl ocHoBHBIE CBsi3u BTC;

JluHamMuueckoe omucaHue MOTOKOB (Macchl, 3Hepruu, uHpopmaruu) IIpenmera KP.
Onucanpl peXUMbl (BO3MOXHBIE CIICHapUH) ero paboThl. J[aHO omucaHue mapameTpoB
OMOJIOTNYECKOM, METUIIMHCKOM HIT KOJIOTHUECKON cucteMsl - [Ipedmema KP. Hazpansl
U3BECTHbIE M mpefnosiaraemeie (akTopsl. IlpencraBieHo BepOanbHOE ONMUCAHUE
OCHOBHBIX paccMaTpuBaeMbIX (QYHKUMHA cucTeMbl B pamkax [lpeomema KP.
[IepeunciieHbl N3BECTHBIE OTPAHUYEHUS 3HAYEHUI paCCMOTPEHHBIX TAPaMETPOB;
Matemaruueckas mojenb [Ipenvera KP. Ha ocHoBaHMM mpeamiecTByOmuUX naparpagon
npecTaBIeHo O0OCHOBaHME BBHIOOpPA MAaTEMAaTHYECKOTO HHCTPYMEHTA OIHCAHHIO
Ilpeomema KP c yka3aHumeM BHJa MaTeMaTHYE€CKOTO MOJACIUPOBAHUSA IO IIIKaJe
knaccupukanuu (!). BuimomHeH mnepexoa K (OpMalM30BaHHOMY, CHMBOJIMYECKOMY
onucanuto Ilpeomema KP. Tlokazana mapamerpudeckas CBsi3b CO CBOMCTBAMH OPUTHHAIA
cucremsl. [loka3aHbl orpaHMYeHUs MOJIYYEHHOM MATEMAaTUYECKOM MOJEIU U UX CBS3b C
OTpaHUYEHUEM [TapaMETPOB OPUTHHAIIA;

Anroputmuueckast mozens IIpenmera KP. Jlano omucanue mporeccoB (ClieHapHueB
(YHKLIIMOHUPOBAHUS) B BUJIE CXEM-AJITOPUTMOB (MK TpadoB coctossHuit) Ilpeomema KP;
[Iporpammuas wmoxens Ilpenmera KP. BrimonHeHo 00BEKTHO-OPHEHTHPOBAHHOE
ONKCaHHE TUHAMUYECKHUX IPOLIECCOB MOJIENIUPYEeMOl cucteMsl - [Ipeomema KP B Buze
KJIACCOB C OMHCaHHWEM aTpuOyTOB M MeToA0B. lIpencraBiieHbl TUCTHUHTH MpPOrpaMM Ha
BBIOpAaHHOM $SI3BIKE ITPOTPAMMHUPOBAHUS;

BriBonbl. HymepoBaHHBIM CIIHCKOM IPECTaBUTh MPOIETaHHYIO padoTy.

Inasa 3. — Oxcnepumenm. 31ech OCYIIECTBISETCS NOATOTOBKA K 3KCIEPHUMEHTY.

OnuceiBatoTcst ero dTtanbl. OOOCHOBaHWME U BBIOOpP THMNA DJKCIEPUMEHTAa IO  IIKaye
knaccudukanuu (!). OnuceBarOTCS MOTyYeHHBIC JaHHbBIC.

Pexomenayemplie maparpadbl JaHHOU TJIaBBI CIAEAYIOIIIHE:

[InanupoBanue skcnepuMenTa. [IpeacrasieH NOpsa0K MPOBOAUMBIX MAHMUITYJISALUN IIPU
MOATOTOBKC M BBINNOJIHCHHUU 3KCIICPUMCHTAIIbHBIX pa60T;

OnucaHue HUCHOJB3YEMBIX SKCIIEPUMEHTAIBHBIX METOAO0B. OmnucaHbl HUCHOJIb3yeMble
aHaIUTHYeCcKue, puznyeckue (HaTypHbIE) METObI MOIYYECHUS JaHHBIX OT OpUTHMHAja U
€ro MoJelu;



— OnucaHue MONYYEHHBIX PE3yJIbTaTOB M MX aHajIu3. BBINOJIHEH aHalau3 pe3yJbTaToB
uccienoBaHui. JlaHa oOlleHKa aJeKBaTHOCTH MOJENHM IO BBIOPAaHHOMY KPHUTEPHIO
noao6us (!). CaenaHsl BBIBOABI 110 pe3ybTaTaM MpOBEeIEHHOTO aHATIN3a,;

— BriBonnl.

3axnouenue. TlpuBeneHsl o0IIME BHIBOJLI O MpojaenaHHOW padorte. J[aHa coOCTBeHHas
OIIEHKa KauecTBa CaMOCTOSTENLHOW paboThl. [IpuBeneHBI apryMeHTHl M JIaHa OIICHKA CTENCHH
JOCTHXKEHUS MOocTaBleHHON nenu u 3anad KP. Cnenansl npeiokKeHus IEPCIEKTUBbl Pa3BUTHUS
BBITIOJTHCHHOU PaOOTHI.

TpeboBanust Kk 0hopMIIEHUIO TOSICHUTEIbHON 3aMKUCKH KYPCOBOTO IpoeKTa/ paboThl

OdopmiieHre KypcoBoi paboThI IPOBOAUTCS COTIACHO MpaBUiIaM O(POpMIICHHUS OTYETOB
HAy4YHO-UCCIIeI0OBATEeNIbCKUX PabOT Ha OCHOBE CJIEyIOIIed HOPMAaTUBHOM 0a3bl:

L. CTPYKTYPA U ITPABUJITIA ODOPMIJIEHUSA (I'OCT 7.32-2001)
1L CTAAMU PABPABOTKHU (I'OCT 19.102-77)

I1. OIIMCAHUE [MPOI'PAMMEBI (I'OCT 19.402-78)

IV.  TEKCT ITPOI'PAMMBI (I'OCT 19.401-78)

V. [IPOI'PAMMA U METOJIMKA UCITBITAHUM (TOCT 19.301-79)

SI3bIK TOSACHUTENBHOM 3alMUCKU KypCOBOW pPabOTHI MOJIKEH OBITh YETKUM, SICHBIM,
U3JI0’)KEHUE — JIOTHYHBIM M TMOClIeoBaTebHbIM. ClenyeT u30eraTb TPOMO3JIKUX TPEIOKCHHIA,
MOBTOpEeHHU U T.7. He MPUMEHSIOTCS COKpalleHHs, KpOMe OOIIETPUHATHIX COKparieHui. Bee
rpaMMaTHYeCKUE, CTUIUCTHYECKHE OIIMOKM TIHIATENFHO BBIBEPSIOTCS W HCIPABIISIFOTCS.
['padmyeckue mMaTepuabl TOJKHBI ObITh HArJISAHBIMU. JlarpaMMbl U rpadUKy BBHITOTHSIOTCS C
coOirofieHreM MacIiTaa.

Kaxnas tabmuma B TeKCTe JODKHA HMMETh OOIMIMM 3arojoBOK, HOMEpP, YETKOe
0003HaYeHHE CTPOK M CTONOIOB. B TekcTe gaercs aHamu3 TaOJUIbl, B KOTOPOM HE TOBTOPSIIOTCS
MPUBOAMMBIC B TAaOJIMIIE TIOKA3aTENH, a JAIOTCS 3aKIIOYCHHUS W 00OOIICHUSI U3 €€ MaTepHalIOB.
[Moamucu mox pamarpaMmaMu ©u TpaduKaMud JIOJDKHBI YETKO W IOJHOCTBIO OOBSCHSATH
OTpakeHHbIC Ha HUX sBJeHMs. JlaeTcs oOiias HyMmepanusi pUCYHKOB, JUarpaMM U OTAEIBHO —
HyMepauus TaOJIuIL.

[TosicHuTenbHAS 3amUCKa K KypCOBOM paboTe oopMIIsieTCss Ha OJJHOM CTOpoHE yucta A4,
JUCTBI CKPEIUISIFOTCS. TUTYNBHBIN JTHCT 0OpMIISIETCS IO YCTaHOBICHHOMY oOpasity (cM. Caidt
I'VAII). ConepsxaHne HauMHAETCSI CO BTOPOU cTpaHuIlbl. HamMeHoBaHUe pa3ienoB comepKaHus
JOJKHO TOYHO COOTBETCTBOBATh HAaWMEHOBAHHIO pa3/e]IOB KypcoBoil pabothl. Hymeparus
CTpaHHULl HAUYMHAETCS C TPETbeW, MepBas CTpaHULAa — THUTYJIbHBIA JIUCT, BTOpas — JIUCT C
conepxkanueM. Kaxnelii pasnen KypcoBod pabOThl HAuMHAETCA B IOSCHUTENBHOU 3alucKe ¢
HOBOW CTPaHMIIBI.

TexkcT TOSCHUTENBHOM 3amMCKU K KypcoBoWM paboTe BwImodHseTcs Immpudrom 14
TimesNewRoman, BelpaBHUBaHHE 10 IIUPHUHE, 3aTOJIOBKU — KUPHBIN mIpUdT 14, MEKCTPOUHBIN
unatepBan — 1,5. Ucnonws3ytorest muctel Oymaru gopmarta A4 ¢ monsMu: JieBoe — 2,5; mpaBoe —
1,5; Bepxuee 2,0; nuxHee — 2,0. Tekct nevyaraercst Ha 0AHON cTOpoHe JucTa. [Ipu KoMnoHOBKe
TEKCTa C WUIIOCTPALUAMUA JIOJDKHO COONIOAAThCS PALMOHAIBHOE 3allOJIHEHHWE CTPaHMUII.
Hymepanusi ctpaHull BBIMOJHSAETCS BHU3Y CTPAHUIIBI OT LIEHTPA, TUTYJbHBIA JIUCT (IiepBas
CTpaHHIa) HE HyMepyeTcsl.

11.4. MeTtonuueckue yka3zaHus JJIsi OOYJarONIUXCs MO MPOXOKIACHUIO CaMOCTOATEIbHON
paboThl

B xone BbIMOMHEHHsS] CaMOCTOSITEIPHOM pabOThI, 00yJarONTUCs BHITIOJHAET PaboTy 1o
3a/IaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMOJaBaTeNsi, HO 0e3 ero HernocpeCTBEHHOTO
y4acTusl.

Jnst oOyyaromuxcst 1mo 3aoyHoi (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.



B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecoo0pa3Hoe MIaHupOBaHUE paboyuero BpeMEeHH, KOTOpOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHMM M CHUCTEMATH3aLUUU NPUOOpETAaeMbIX 3HAHWH, 00ECHeYyMBACT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHS, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckUMH ~ MaTepuallaMH,  HaNpaBISIONIMMUA  CaAMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4e0OHO-METOIUYEeCKUN MaTepHal 1Mo TUCIUILIHHE;

— METOJUYECKHE YKa3aHUsS MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
10 3204HOM (hopMe 0OyueHUs).

11.5. Meronuyeckue yka3aHus I OOYYAIOUIMXCS 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauecTBAa 3HAHUMI
00y4aroIuXxcsl, OCYLECTBIAEMOIO B TEYEHUE CEMECTpa C IIEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIUINHBI.

Texymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOAMTCA HAa OCHOBE PE3YyJIbTATOB HAIMCAHMS
KOHTPOJIbHBIX PadOT MO KaXJI0H M3 pacCMOTPEHHBIX TEM JIEKIIMOHHBIX 3aHATUNA. KOHTpOIbHBIE
palboThI HampaBiIeHbl Ha pa3BUTHE TBOPYECKOI'O MOJIXOAA K aHAIM3Y NPEJICTABICHHBIX 3a/1ad U
HamnpaBieHbl Ha (OPMHUPOBAHME YMEHHUS COCTABIATH aJCKBAaTHBIE MOJEIU C Y4ETOM
UHMBUIYAJIBHOTO MOJIX0AA KaX/10r0 00y4Jaroierocs.

Taxke mpeamonaraercss BUA KOHTPOJIBHOW pabOThl B BHUJE YCTHOTO TEOPETHUECKOTO
ornpoca, KOTOpPbIM OTpaxaeT (PaKTUYECKOEe BIAJCHHE OOydYaroUMMCA TEOPETHUECKHUMHU
CBEJCHMSIMU U OIPEJEICHUAMH 10 TUCLHUIUINHE.

ITo pesynapTaram 3amuThl Ja0OPATOPHBIX PAOOT BBICTABISIIOTCA OLIEHKH, OTpasKarollue
CTENeHb MOHUMAaHHUs 00yYaroIUMCsl PACCMOTPEHHOM TEMBI.

KypcoBast pabora mpuHHMaeTcs MO 4acTSIM B COOTBETCTBHHM C YKa3aHHOW CTPYKTYpOi
(pa3men 11.3), 3a KaXXabIi pa3ies BHICTABIISIETCS OTMETKA.

Bcs COBOKYNMHOCTH OTMETOK OIpeneNseT PEeHTHHI O0y4arolerocsi BHYTPU TIpYIIIBL
OOyuaromiyecs, UMEIOIINE HU3KHHA PEHTHHT BHYTPU TPYHNBI MO PE3yJlbTaTaM BBITOJHEHUS
3aJJaHu#, HE MOTYT MOJIYYUTh OTMETKH «OTJIMYHO» U «XOPOLIO» HA OCHOBE PE3YJIbTATOB OAHOIO
U3 3aJaHUil WIM JONOJHUTEIBHOIO 3aJaHus B KOHLE ceMecTpa. [l MoiydyeHHus OTMETOK
«XOpOLIO» U «OTIMYHO» HEOOXOAMMO CBOEBPEMEHHOE BBIIIOJIHEHHE BCEX KOHTPOJIbHBIX
MEPOTPHUATHIA U OTCYTCTBHE MPOIYCKOB KOHTPOJIHBIX paboT 03 yBaKUTEIbHBIX IPUUHH.

11.6. Meronnveckue ykazaHus JUIsi 0Oy4aromIMXCsl MO MPOXOXKIACHUIO MPOMEXYTOUHON
aTTECTALNN.

ITpomexxyTounass  arrectanuss  OOy4yarOIIMXCsl — HpeAycMaTpuBaeT  OLIEHUBAHME
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruiiHe. OHa BKIIOYAET B
ceOst:

— 1uddepeHIMpPOBaHHbIM 3aueT — 93T0 (opMa OLEHKM 3HAHUHM, TOIY4YEHHBIX
00y4aromuMcs IpU U3Y4EHUU TUCLMILIMHBI, IPU BBITOJHEHUH KYpCOBBIX IIPOEKTOB, KypCOBBIX
paboT, HayYHO-HUCCIIEJOBATENBCKUX pabOT U MPOXOKICHUN PAKTUK C ATTECTALlMOHHON OIIEHKOM
COTJIIMYHOY, «XOPOIIO», «yIOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIBLHO.

HuddepenurpoBanHblii  3a4€T MO AMCUUIUIMHE BBICTABIISICTCS Ha OCHOBE BCeH
COBOKYIHOCTH KOHTPOJIBHBIX MEpONpUATHIl B TedeHue cemectpa. OOsA3aTeNbHBIM YCIOBHEM
IPOXOXKACHUS 3a4€Ta SBISETCS CAada BCEX KOHTPOJIBHBIX MEPOIPHUATHI B YCTaHOBJIEHHBIE
npernojaBareneM cpoku. HeBbimonHeHue 3agaHuil U 1a00paTOpHBIX pabOT B yCTaHOBJIEHHBIE
CPOKHM, a TakK)Xe BBIOJIHEHHUE B YCTAHOBJIGHHBIE CPOKHM pPabOT, KOTOPbIE XapaKTepU3YIOTCS
HU3KMM KAaueCTBOM BBIMOJHEHUS W/WIM HEBO3MOXHOCTbIO OOy4yaromMMcsi OOBSCHUTH
IIOJIyUEHHBIE pE3yJbTaThl BEAET K UCKIOYEHHIO BapUaHTOB OLICHMBAHUS pE3yJIbTaTOB
VMHIVBUAYAIBHON MPOMEKYTOYHON aTTECTALUU Ha «OTINYHO» HIIU «XOPOILIOY.
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