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AHHOTaAUA

HucuuruimHa «MoJienupoBaHUEe CHCTEM» BXOJIUT B 00pa3oBaTENbHYIO MPOrpamMMy
BbICLIET0 00pa3oBaHMsi — IMporpaMMy OakajaBpuaTa IIO HAaIPaBJIEHHIO IOJATOTOBKH/
cnenquanbHocT  12.03.04 «buoTexHUYeCcKHEe CHUCTEMBl W TEXHOJIOIMM)» HalpaBIE€HHOCTU
«buoTexHuyeckne 1 MEAULMHCKUE aIapaThl U CUCTEMbI». JIMCHUIUIMHA pean3yeTcs Kadeapoi
«Ne24y.

JlucuuiuinHa HaueseHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CIIEIYIOUIMX KOMITETEHIIMI:

[IK-1 «Cnocob6HOCTh K (OPMHPOBAHHIO TEXHHUYECKUMX TpeOOBaHWM W 3alaHUil Ha
IPOEKTHUPOBAHNE U KOHCTPYUPOBAHHE OMOTEXHUYECKUX CUCTEM U MEJULIMHCKUX U3JIEJINI»

[1IK-2 «CrnocoOGHOCTh K MOJAETMPOBAHUIO BJIEMEHTOB M IMPOIECCOB OMOJIOTUYECKUX U
OMOTEXHUYECKUX CHCTE€M, HUX HCCIEAOBaHMI0 Ha 0a3e NpoPecCHOHATIbHBIX IAKETOB
ABTOMATU3UPOBAHHOIO IPOEKTUPOBAHUS M CAMOCTOSITENIbHO pa3pabOTaHHBIX IPOrPaMMHBIX
IPOJYKTOB»

[1IK-3 «Crnoco0HOCTh K aHaNU3y, pacyery, MPOSKTUPOBAHHIO M KOHCTPYHMPOBAHHIO B
COOTBETCTBUM C TEXHHYECKMM 3a/JlaHUEM THIIOBBIX CHCTEM, IpHOOpOB, JeTaleil u y3/10B
MEAMLIMHCKUX HU3JeNUA UM OMOTEXHHYECKUX CUCTEM HAa CXEMOTEXHMYECKOM M 3JIEMEHTHOM
YPOBHSIX, B TOM YHCJI€ C UCIIOIb30BAHUEM CUCTEM aBTOMATU3UPOBAHHOTO TPOEKTUPOBAHUS»

[IK-4 «CrocobeH TpOBOAWTH BBIYMCIUTEIbHBIE SKCIEPUMEHTHI C HCIIOJIB30BaHHEM
CTaHJAPTHBIX IPOrPAaMMHBIX CpPEICTB C I€JNbI0 IOJY4YEHUS MaTeMaTHYeCKUX Mojesei
IIPOLIECCOB, TPOTEKAIOIINX B ONOTEXHUYECKUX CUCTEMAX»

ConepxkaHue IUCHMIUIMHBI OXBAaThIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C H3Yy4YEHUEM
0a30BBIX NOHATUH, IPEAMETA, METO/I0B U MIPUHIIMIIOB MOJIETIUPOBAHUS, BUAOB MOECIUPOBAHNUS U
OCHOBHBIX IIOXOJOB K TIIOCTPOEHUIO MAaTEMaTHMYECKUX M  KOMIIBIOTEPHBIX  MOZEIEN
ouorexunueckux cucreM (bTC).

[IpenonaBaHre TUCHMIUIMHBI TpeAycMaTpUBaeT cleayromue (OopMbl OpraHHU3alUuu
y4eOHOTro mporecca: JeKIHH, JIabopaTopHbie paboThl, CAMOCTOSITENIbHAS paboTa 00yJaromerocs,
KYpCOBO€ IIPOEKTUPOBAHHUE.

[IporpamMMoll AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BUIBI KOHTPOJIS: TEKYIIMHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHas aTTecTanus B hopme nuddhepeHInpoBaHHOTO 3a4eTa.

OO6miast TpyA0EMKOCTh OCBOCHHS JAUCIUIUIMHBI COCTaBJsieT 4 3a4eTHBIX eauHulbl, 144
qaca.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUM »



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE
1.1. Tlenu npenogaBaHusi JUCIUTUTMHBI
enpto mpenogaBaHusi AUCHUIUIMHBI SBJISETCS IOATOTOBKA CTYJAEHTOB B 00JacTH
KOMIUIEKCHOTO aHajn3a, UCCIEAOBAHUS U MPOCKTUPOBAHUS CIOXKHBIX OMOTEXHUYECKUX CHCTEM
(BTC) m mpoleccoB B HMX Ha OCHOBE CHCTEMHOIO IOAXOJa C IPUMEHEHHEM METO0B
MaTEeMaTUYeCKOro U KOMIBIOTEPHOTO MOJICTUPOBAHUSI.

1.2. JlucumniuHa BXOAWT B  COCTaB  4YacTH, (OopMUpyeMOH  y4acTHUKAMHU
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BhICIIEr0 00pa3oBaHus (Jajee —
OII BO).

1.3. IlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0YyUEHHs 110 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pesynbratamu ocBoenus OIT BO.

B pe3ynbrare M3ydyeHus AUCUUILIMHBI OOYy4YaroLUiics HOJDKEH 00J1afaTh ClIeAYHOIIUMU
KOMIETEHIMSIMU WM UX YacTAMU. KOMIETeHIMN U UHIUKATOPhl UX JOCTUKEHUS IPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMK U MHIUKATOPOB MX JIOCTHIKCHUS

Kareropus (rpynmna) | Kox u naumenoBanue | Koa v HauMeHOBaHHE MHAUKATOPA JOCTHKEHUS
KOMIIETCHIIUHU KOMIETEHIINU KOMIIETEHLINU

[1IK-1.3.1 3HaTh TpeOOBaHUS K TapaMeTpaM,

[1K-1 CnocoGHOCTB K
peIbsaBIseMbIe K pa3padaThiBACMbIM

(OopMHUPOBAHHUIO
OMOTEeXHUYECKUM CHCTEMaM U MEIUIIMHCKUX
TOXTITHACCRX U3JIETTUSAM C YYETOM XapaKTepPUCTUK
TpeOoBaHUM U yi P p
o OHOJIOTHYECKUX 00BEKTOB, N3BECTHBIX
3aJJaHUN Ha
[TpodeccronanbHbIe 9KCHEPUMEHTATIbHBIX U TEOPETUUYECKUX
MPOCKTHPOBAHUE U
KOMITETEHINH pe3yJIbTaToB
KOHCTPYUpPOBaHHE
[IK-1.Y.1 ymeTs onpenensats, KOppEKTUPOBATh
OMOTEXHUYECKUX
CHCTEM 1 1 000CHOBBIBATh TEXHUYECKOE 3a/IJaHHE B YACTH
POEKTHO-KOHCTPYKTOPCKHUX XapaKTEPUCTUK
MEIUITUTHCKUX p PYKTOD PAaKTep
. 0JIOKOB M y3JI0B OMOTEXHUYECKUX CUCTEM U
U3JeNni

MEIUITMHCKUX M3ACIHUN

[TK-2 CnocoOHOCTB K

MO/JICJIUPOBAHUIO
DIIEMEHTOB H
POLIECCOB [1K-2.3.1 3HaTh NPUHIUIBI pa3paboTKU
P QITOPUTMOB U PEATH3AINI0 MATEMAaTHIECKUX U
OMOJIOTMYECKHUX U .
KOMITbIOTEPHBIX MOJIeIeil 37IEMEHTOB U
OMOTEXHUUYECKUX
MPOIECCOB OMOJIOTHYECKUX U OMOTEXHUYECKUX
CHCTEM, HX
UCCIIE/IOBAaHHIO Ha creren
[Tpodeccuonanbubie 6ase [IK-2.Y.1 ymets pa3pabaTsiBath,
KOMITETEHIIH peanu30BbIBaTh U IPUMEHSTDH B
npodeccnoHaNTbHBIX o
HAKETOR poheCCHOHATEHOMN ICATEIIEHOCTH Pa3IMIHbIC
YHCIICHHbIE METO/bI, B TOM YHCIIe
ABTOMATH3UPOBAHHOTO
pealn30BaHHbIE B TOTOBBIX OMOIMOTEKAaX MpU
MPOCKTHUPOBAHUS U
pelIeHNH 3a1a4 IPOEKTUPOBAHUS
CaMOCTOSITENIEHO
OMOTEXHUYECKHUX CUCTEM
pa3pabOTaHHBIX
IPOTPaMMHBIX
POJTYKTOB
I1K-3 Cnoco6nocts k | [TK-3.3.1 3HaTh NpUHIKIIBI Pa3paboOTOK
aHau3y, pacyer KLIMOHAJIBHBIX U CTPYKTYPHBIX CXEM
[TpodeccronanbHbIC Y, P Y, ymxn IPYKTYD
MPOCKTHPOBAHUIO U MEIULUHCKUX U3ICTUI 1 OMOTEeXHUYECKUX
KOMIIETEHIINH

KOHCTPYUPOBAHMIO B | CUCTEM, OIpeIeIeHUs] (PU3NUECKUX TPUHIUIIOB
COOTBETCTBUU C JICHICTBHSI YCTPOUCTB B COOTBETCTBUHU C




TEXHUYECKUM
3aJaHUEM THITOBBIX
cucTeM, pruodopoB,
JleTaliel U y3JIOB
MEIULMHCKUX
U3IEeIUN U
OMOTEXHUYECKHUX
CHCTEM Ha
CXEMOTEXHUYECKOM U
AJIEMEHTHOM YPOBHSIX,
B TOM YHCJIIE C

TEXHUYECKUMHU TPEOOBAHHUSIMU C
MCTIOJIb30BAaHNEM TEOPETUYECKUX METOJIOB U
MIPOrPaMMHBIX CPEICTB MPOSKTHPOBAHUS U
KOHCTPYHUPOBAaHUS

[1K-3.VY.1 ymets pa3pabatbIBaTh MPOEKTHO-
KOHCTPYKTOPCKYIO ¥ TEXHUYECKYIO
JOKYMEHTAIMIO Ha BCEX ATAIaxX KU3HEHHOTO
IIMKJIA MEAUIUHCKUX U3IETHN 1
OMOTEeXHHUYECKUX CHCTEM, Y3JIOB U JIeTaJei B
COOTBETCTBUH C TPEOOBAHHMSIMU TEXHUYECKOTO
3aJaHMsl, CTAaHJApTOB KayecTBa, HAJIS)KHOCTH,

HCIOJIb30BaHUEM 0€30IaCHOCTH M TEXHOJIOTHYHOCTH C
CHCTEM KCIIO0Jb30BAHUEM CUCTEM aBTOMATU3UPOBAHHOTO
ABTOMAaTHU3UPOBAHHOTO | MPOSKTHPOBAHUS
MIPOCKTUPOBAHUS
I1K-4 Crocoben
MIPOBOJIUTH
BBIYHMCIIUTEIbHEIE
AKCIIEPUMEHTBHI C [1K-4.3.1 3HaTh M0AX0/1bI K IOCTPOEHUIO
HCIOJIb30BaHUEM MaTeEMAaTHYECKUX Moelel OMOTEXHUUECKHUX
CTaHJAPTHBIX CHCTEM
[TpodeccuonabHbIC | MPOTPAMMHBIX [IK-4.Y.1 ymeTh CTpOUTH MaTeMaTHUECKHE
KOMITCTCHINU CPEJICTB C LIETBIO MOJIEII OMOTEXHUYCCKUX CHCTEM
MOJIyYEeHUS [1K-4.B.1 Brnanerb HaBbIKaMU MOCTPOEHUS
MaTEeMaTHYECKUX MaTEMaTHYECKUX MOJCICH OMOTEXHUYECKHUX

MOJIEJIEN TTPOLECCOB,
MPOTEKAIOIIUX B
OMOTEXHUYECKHUX
CHUCTEMax

CHUCTEM

— MaremaTnka;

— Wudopmaruxka;
— HWuxenepHas u KoMIblOTEpHAs rpaduka;

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuunnnHa MoKeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUU CHEAYIOIUX AUCHUTUIAH:

— HuadopmarmonHpie TEXHOJIOTHH;
— CucteMHBIN aHAIIN3;

- BI/IO(bI/ISI/I‘-ICCKI/IG OCHOBBEI ) KMBBIX CUCTCM,

— OCHOBBI KOMIIBIOTEPHOTO IPOSKTUPOBAHUS METUIIMHCKUX JIEKTPOHHBIX CUCTEM;
— TexHu4eckrue METO/Ibl TUArHOCTUUECKUX UCCIICOBAHUM 1 Ie4eOHBIX BO3ICHCTBUI.
3HaHUs, TONYYCHHBIE TP HM3YYCHUH MaTepuayia NaHHOW UCIMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TaK U MOTYT UCIOJIb30BATHCS MPU U3YUECHUU IPYTUX TUCIMITINH:
— IIpoexTrpoBaHne OUOTEXHUUYECKUX CHCTEM;
— ABroMatu3anus 06paboTki OMOMEANIIMHCKOW HH(POPMALIUY;
— Opranuzanys Hay4HbIX UCCIIEIOBaHUN U MJIAHUPOBAHUE TEXHUYECKOTO SKCIIEPUMEHTA,

VYrnpaneHre KauecTBOM METUITMHCKOW ITOMOIIIH;
buorexunueckue cCUCTEMBI MEIUIIMHCKOTO HAa3HAUYECHUSI.

3. O0BeM U TPYAOEMKOCTh JUCIUTUTHHBI




Jlanubie 00 oOmieM o0beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIbHBIX BHIOB y4eOHOM
paboTHI 1O TUCIUIUTHHE (M paclpele]ICHHE dTOW TPYJOEMKOCTH IO CEMECTpaM) IPEICTABICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh TUCIUIIITMHbI

TpynoemMKkocTs 1o
Bun yuebnoit pabotsl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmp oucCyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacoe npakmuyeckoii H0020moeKu o1 51
AyoumopHnule 3auamus, BCETO 4ac. 85 85
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 59 59
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
D3 ) 3au.

*k
IIpumedanue: kaHaUAATCKHI YK3aMeH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUILTHHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBl JUCIUTIINHBI U KX TPYJAOEMKOCTh IPHUBEICHBI B TA0JHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Pasznensl, TeMBI TUCITATIIINHEI Hexumm | 113 (C3) 1P KII CPC
’ (dac) (dac) (uac) (dac) (Jac)
Cemectp 7
Pa3nen 1. OCHOBHBIE NOHATHUS TEOPUH 6 4 2 9
MOJICTTUPOBAHUS
Paznen 2. Cnenuduka MoIeIupoBaHUS KUBBIX 6 4 2 9
CUCTEM
Paznen 3. Obmias METOJ0JIOT St IOCTPOCHNS 5 4 3 9
MaTEeMaTHYECKUX MOJIeIIeH
Paznen 4. Konebanus B OMOTOTHYECKUX CUCTEMAX 4 6 2 9
Paznen 5. MoaenupoBaHre TUHAMUYECKUX CUCTEM.
4 4 2 9
Monenu OMOJIOTUYECKUX COOOIIIECTB.
Paznen 6. UmuTaninoHHbie MOJIETH 4 4 2 6
Paznen 7. O0BEKTHO-OPUEHTHPOBAHHOE 2 4 9 4
MOJICTTMPOBAHUE
Paznen 8. [lakeTsl BU3yaJIbHOTO MOJICTUPOBAHMS 2 4 2 4
BeinosiHeHHe KypCOBOi paboThI 17
Htoro B cemectpe: 34 34 17 59
Utoro 34 - 34 17 59




IIpakTHyeckass MOATOTOBKA 3aKIIOYAcTCs B HENOCPEICTBEHHOM  BBIIOJHEHUHU
Oo0y4yaromMMHUCS  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
npo¢eCCHOHATIBHOM 1A TENbHOCTBIO.

4.2. CopnepxaHue pa3/ieJiOB U TEM JICKIIMOHHBIX 3aHSATUH.
ConeprxkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEICHO B TaOIHIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u conep:xkanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1 Paznen 1. OCHOBHBIE TOHATHS B TEOPUU MOJICTUPOBAHUS
[Tonsitrie Mogenu. OOBEKTHI, IIEH U 33Ja9d MOICTUPOBAHUSI.
Kinaccudukanust metooB moaenupoBanusi. CBs3b
MOJICJIMPOBAHUS C Pa3IUYHBIMU HayKamu. KoMmnbioTepHbie 1
MaTeMaTH4ecKue MOJCIIH.

Perpeccronnbie, UMUTALIMOHHBIE, KAYECTBEHHBIE MOJICIH.
[IpUHIMIIBI UMUTAIIMIOHHOTO MOJICTUPOBAHUS U TTPUMEPHI
mopene. IlorasaTrue aqeKBaTHOCTH MOJICIIH.

O0001IEHHBIN aITOPUTM MTOCTPOCHUS Mojieu. Llenb
MoaenupoBanus. [loctanoBka 3amgaun. [loctpoenne
KOHLIeNTyanbHOU Moaenu. @opmanuszanus coaepraTeabHOM
YacTH MOJIETH. AJITOpUTMH3ALIUS IPOIIECCOB
(GYHKIIMOHUPOBAHUS MOAETUPYEMOI cucTeMbl. ONTHUMH3AIUS
CcTpyKTyphl. Pacuer napamerpoB mozenu. [Ipunsatue pemennii no
pe3ynbTaTaM MOJIEIN.

2 Paznen 2. Cnenmdurka MoIeIMpoOBaHMs JKUBBIX CUCTEM
Hcropus nepBbix Mojeneit B 6nonorun. CoBpeMeHHast
KJIacCU(pUKaLus Mojiee OMOIOTHYEeCKUX MPOLIECCOB.
Criermnduka MOI€IMPOBAHNUS )KUBBIX cucTeM. buonornyeckuit
00BEKT MOJIETTUPOBAaHUS U ero cBoicTBa. [loHsTHE
OMOJIOTNYECKOI MOIENH.

VYcenoBust mogo6us 1Byx 00bekTOB. KOHCTAaHTHI TO00MS.
CXoncTBEHHBIE TapaMeTPbl MATEMATHUYECKUX MOJIETIECH.
[Toctpoenne GyHKIIMOHATBHBIX 3aBUCUMOCTEH, CBA3BIBAIOIINX
MaciTaObl CXOACTBEHHBIX MTAPAMETPOB € pa3MepaMH Tela
JKUBOTHBIX U 4enoBeka. [Iponenypa nepenoca. [Ipumep
HKCTPANIOJISIMU PE3YIbTaTOB KOMOMHUPOBAHHOTO BO3ACHCTBUS
($akTOpOB Cpe/Ibl ¢ IKCIEPUMEHTAIbHBIX )KUBOTHBIX Ha
4eJI0BEKA.

3 Paznen 3. O0mast MeTOA0IOTHSI IIOCTPOCHHS MAaTEMaTHIECKUX
MoJeJei

Monenu, npuBosuye K oqHoMy nuddepeHuaibHOMy
ypaBHEHHUIO. [IoHATHE pelIeHns: 0THOrO ABTOHOMHOI'O
muddepeHnranbHOro ypapHeHust. CtalinoHapHOE COCTOSIHUE
(cocTosiHME paBHOBECH). Y CTOMYMBOCTb COCTOSTHUS
paBHOBecHs. MeToabl OLIEHKH YCTOWYNBOCTH. Pemenue
JTUHEeHHOTro U(QepeHIINaNbHOTO YpaBHEHHS.

HenpepbiBHBIE MOJI€NN: SKCIIOHEHITUATIBHBINA POCT,
JIOTUCTUYECKUH POCT, MOZENIN C HAMMEHbIIEN KPUTUYECKOU
YUCJIEHHOCTBIO. MoIenn ¢ HENepEeKPBIBAIOIIMMUCS
MIOKOJIEHUSIMU. J{NCKPETHOE JIOTMCTUUECKOE YPABHEHHUE.
Huarpamma u nectHuna Jlamepes. Tunsl pemeHnil npu pa3HbIx
3HAYEHMSIX [TapaMeTpa: MOHOTOHHBIE U 3aTyXaIOUIUE PEIICHHUS,




LUKJIbI, KBA3UCTOXACTUYECKOE TOBEACHHUE, BCIBIILIKI
YUCJIIEHHOCTU. MaTpU4Hble MO TONyJALui. BiusHue
3ana3apiBaHusl. BeposTHOCTHBIE MOJCIIH.

Mopenu, onuceIBa€Mble CUCTEMAMHU JIByX aBTOHOMHBIX

g depeHranbHbIX ypaBHeHUH. DazoBast mia0ckocTh. Da3oBbii
noptpeT. MeTo1 n30KiIMH. ['1aBHBIE N30KIMHBL. Y CTOMYNBOCTD
CTallMOHAPHOTO cocTosiHUSA. JIMHelHbIe cucTeMbl. TUIBI 0COOBIX
touek: Y3EJI, CEJJIO, ®OKVYC, LIEHTP.

Meron JIsmyHoBa nTMHEapU3aLMU CUCTEM B OKPECTHOCTH
CTalMoOHapHOro cocrosiHus. [Ipumeps! nccnenoBanus
YCTOMYMBOCTU CTAlMOHAPHBIX COCTOSHUM MOJENe
OnoJIoTHYeCKuX cucTteM. Y paBHeHus JIoTku. YpaBHeHUs
Bonbsreppa. Meron ¢ynkuuu JlsmyHoBa.

Paznen 4. Konebanus B OMOJIOTHUECKUX CHCTEMax

[TonsiTue aBTOKONCOaHMI. M300paxkeHne aBTOKOIe0aTeIbHON
cucTtembl Ha pa3oBoii iockocTH. [IpenenpHble HUKIBL. Y Cll0BUs
CYILIECTBOBaHUS MIPEAEIbHBIX LIMKIOB. PoxKaeHne npenenbHoro
mukia. bugypkanus AuaponoBa-Xomda. Msrkoe u )KecTkoe
BO30YyKAeHHe kojebanuil. Mojaensb 6proccensitop. [Ipumepst
aBTOKOJIEOATEIbHBIX MOJIEJIEN TPOLIECCOB B KUBBIX CUCTEMAX.
Konebanust B TeMHOBBIX Ipolieccax poTOCHHTE3A.
ABTOKOJIE0aHUS B MOJIENU [VIMKOJIN3a. BHYTpHKI€TOUHbIE
Kosie0aHusl KOHIICHTpaIK Kaibliys. KieTouHble IUKJIBL.

Paznen 5. MonenvupoBanre IMHAMHYECKUX cucTeM. Monenu
OMOJIOTMYECKUX COOOIIECTB

OCHOBHbIE TOHATHSI TEOPUU TUHAMUYECKUX CHUCTEM.
[Ipenenbuble MHOKECTBA. ATTpakTOpbl. CTpaHHBIE aTTPAKTOPBI.
JnHamuyeckuii xaoc. JINHENHBIN aHaU3 YCTOMYUBOCTH
TpaeKTopuil. JIMCCUTIATUBHBIE CUCTEMBI. Y CTOWYHUBOCTh
Xa0TUYECKUX pelIeHU. Pa3MepHOCTh CTpaHHBIX aTTPAKTOPOB.
CranoHapHbIe COCTOSIHUSA U JUHAMUYECKHE PEKUMBI B
coo01ecTBe U3 Tpex BUAOB. Tpodudeckue cucTeMsl ¢
(buKCUPOBaHHBIM KOJIMYECTBOM BelecTBa. Moienb
YETBIPEXBUIOBON CHCTEMBI.

Paznen 6. UMutanimoHHBIE MOJEITH

Crpykrypa, TpeOoBaHus, nporecc uMutanuu. Cnenuduxa
UMUTAIIIOHHOTO MOJICIUPOBAHUS OMOJIOTUYECKUX MTPOLIECCOB U
CHUCTEM. DTaIbl UMUTAIIMOHHOTO MOJICITUPOBAHUS.
CogepxatenpHOe OMUCaHHe 00bEKTa MOICTUPOBAHUS U €TO
KOHIIeTITyaTbHast Mojieb. CriocoOs! (hopmMambHOTO
MPEACTABICHUS UMUTAMOHHON MOJIETN: aKTUBHOCTSAMH,
armapaToM COOBITH, TPAaH3aKTaMH, arperaTaMu U MPOIeCCaMU.
OrueHka aIeKBaTHOCTH UMUTAUMOHHOM Moienu. [IpoBenenue
MalTUHHBIX SKCTIEPUMEHTOB ¢ MOJICJIBIO ¥ aHAJIN3 PE3YJIbTaTOB
MozenupoBanus. Crenuanu3upoBaHHbIE SI3bIKKM UMUTALIMOHHOTO
MojaenupoBanus. [IpumMepsl MOCTPOSHUS U UCCTIEAOBAHUS
MMMTAIMOHHBIX MOJCICH B MEIMKO-OMOJIOTHYECKUX
uccaenoBanusax. MogenupoBanue ¢ momoibio Matlab Simulink:
MOJICIMPOBAHUE PEUEBOT0 anmnapara; MOJASIUPOBAHUE OPraHa
CIIyXa; MOJICIIMPOBAHUS COCTOSIHUS PEPIICKTOPHOMN TYTH;
MMHUTALMOHHOE MOJICJIMPOBAHUE TPOBOJIUMOCTH HEPBHBIX




MOACIb TemI000MeHa.

BOJIOKOH; MOJIETIU CEP/ILia; MOJCIUPOBAHUE CEPACUHON
JESITEIbHOCTH Ha OCHOBE TEOPHH JIETEPMUHUPOBAHHOTO Xa0Ca,
MOJICJIUPOBAHUE 3PUTEIBLHON CUCTEMBI; MOJIENb JbIXaHUs;

7 Paznen 7. OOBEKTHO-OPUEHTUPOBAHHOE MOICIIUPOBAHUE

pelieHue.

MOJEJIUPOBAHMSL.

OcHoBHBIE MOHATUA. brubimorexku kinaccos. YnucinenHoe

Hcronnp30BaHne TEXHOJIOTUH OG'BCKTHO'OpI/IeHTI/IpOBaHHOFO

Solution).

University).

Group).

Studium.

Paspnen 8. IlakeTsl BU3yaabHOTO MOJIEIUPOBAHUS
CymecTByrouye noaxoasl K BU3yalbHOMY MOJEINPOBAHUIO
CJIO’KHBIX IMHAMHUYECKUX CHCTEM.
[Taxets! "6mouHOr0 MogenupoBanus'": nogcucrema SIMULINK
naketa MATLAB; EASYS (Boeing); noacucrema SystemBuild
naketa MATRIXX (Integrated Systems, Inc. ); VisSim (Visual

CrangapT npu 0OMeHe ONMCAaHUSMH MOJIETICH MKy
pasnmuyabiME ntaketamu. SI3p1k Modelica (The Modelica Design

[Makets! "pusnyeckoro moaenuposanus’:"20-SIM™ (Controllab
Products B.V); Dymola (Dymasim); Omola, OmSim (Lund

[TakeThl, OpUEHTUPOBAHHBIC HA CXEMY THOPHIHOTO aBTOMATa:
Shift (California PATH), oteuectBennsiit maketr Model Vision

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBENIEHBI B Ta0IHLIE 5.

Ta6n1/1ua 5-— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

N3 aux No
Ne | Tewmsbl npaktudeckux | @opmel IpakTUYeCKuX | TpyaoeMKOCTh, |MPAKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL
(gac) JIUHBI
VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tewmbl 1abopaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MIPUBEACHBI B TA0IHIIE 6.
Tabmuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaunmenoBanue nabopatopHbix paboT TpynOEMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHI
(gac) JIMHBI
Cemectp 7
1 | MoaenupoBaHu€e U aHATU3 TECTOBBIX 4 1 1,8
curHasnoB. Teopema oTCYETOB U 3P PeKT
HaJIOXEHUS
2 | MopenupoBanue, 06paboTKa U aHATIN3 4 1 1,2,3,8




CUTHAJIOB OHMOJIOTHYECKOI0 MMPOUCXOKACHUA.

Hudposas punbTpanus
anekTpokapanorpammsl (OKI)

3 | MonenupoBanue, 00pab0OTKa U aHATIU3 4 1 1,2,3,8
CUTHAJIOB OMOJIOTUYECKOTO MTPOUCXOKICHHUS.
Koppensauunonnslit ananus
anekTpodHiedanorpammsl (331)

4 | MonenupoBaHue, 00pab0OTKa U aHATIU3 4 1 1,2,3,8
CUTHAJIOB OMOJIOTUYECKOTO MTPOUCXOKICHHUS.
Cnekrpanbhblii ananu3 KT

5 | MonenupoBanue, 00pabOTKa U aHAIH3 4 1 1,2,3,8
CUTHAJIOB OMOJIOTHYECKOTO TIPOUCXOXK/ICHHUS.
[TpumeHeHne 1 aHAIM3 aJaNTHBHOTO (PUITBTpa
ceTeBo HaBOAKHU K curHany DKI

6 | MonenupoBanue, 00pabOTKa U aHAIIN3 4 1 1,2,3,8
CHTHAJIOB OMOJIOTMYECKOTO TIPOUCXOIKIACHUSI.
AHau3 nyJabCOKCUMETPHUECKOTO CUTHAIA

3ammTa 1a60paTOpHBIX paboT 10

Bcero 34

4.5. KypcoBoe npoeKkTupoBaHue/ BHIIOTHEHHE KYPCOBOM pabOThHI

ens KypcoBoii pabOTHI:

YacoB npakTHUECKOH MOArOTOBKHU:

[IpumepHbIe TeMBI 3a1aHUi HAa KypcOBYIO paboTy npuseaeHsl B paznene 10 PII/I.

4.6. CamocrosTenbHas paboTa 00yJaroiXxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0OEMKOCTh NPUBEIEHBI B Ta0IUIE /.

Tabauna 7 — Bunbl caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHOM paboTh

qac qac
1 2 3
M3ydeHne TeopeTHIecKoro MaTepuaia 23 23

qucturaabl (TO)

KypcoBoe npoektuposanue (KII, KP) 30 30

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

ITonroroBka K TeKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)

Jomamuee 3amganne (/13)

Kontpossusle pabotsl 3a0unukoB (KP3)

IToaroToBka K MpOMEKYTOYHOU
arrectanuu (I1A)

Bcero: 59 59

5. IlepeueHsb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMINXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CAaMOCTOSITENIbHOW paboThl OO0YYaIOIIMXCsl yKa3aHbl B
.. 7-11.




6. IlepeueHb MeYaTHBIX M AIEKTPOHHBIX YUCOHBIX U3TAHUIN
[lepeueHp mevaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX U3/IaHUHN IIpUBeieH B Tabmuile 8.

Tabnuna 8— [lepeyeHp MevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

[udp/
URL anpec

bubnuorpaduyeckas ccpuika

Kom1uecTso 3Kk3eMILIIpOB B
Oubmoreke
(KpoMe AIIEKTPOHHBIX
IK3EMIUISIPOB)

519.87(075)-I1 12

IlaBnoBckuii FO.H. MmutanuonHoe
MOJICIMPOBaHUE: yueOHOe mocodue.

/ 1O.H. ITaBnosckuii, H.B. Benorenos,
I0.1. bponckuii. — M.: Akaagemus,
2008.

18

004.94(075)-C 86

Crtporanes B.I1. UmuTtaninonsoe
MOJIETTUpOBaHue: yueOHOe TIocodue.

/ B.II. Ctporanes, U.0. Tonkauesa. —
M.: Uzp-Bo MI'TY um. H.D. baymana,
2008.

004.94-C 40

Cupora A.A. KomnbrotepHoe
MO/JICIIMPOBAHUE U OLICHKA

3} PEKTUBHOCTH CIOKHBIX CHCTEM:
VYyeOnoe nocodue. / A.A. Cupora. —
M.: Texnocdepa, 2006

10

004.94(075)-C 53

CogetoB b. . MoaenupoBaHue
CHCTEM: YYEOHUK /IS CTYI. BY30B,
00y4. MO CHEeHaTbHOCTH
"UnpopmaTrka v BEIYUCIUTENbHAS
texHuka" u "MHpopmanmoHHbIe
cuctembl" / b. S. Coseros, C. A.
SIkoBneB. - 5-€ U3.,cTepeoTHIL. - M.:
Beicur. mk., 2007.

40

004.41-C 17

Camapckuii A.A. MatemaTtnueckoe
MoaenupoBanue. Maeun. Meropsl.
ITpumepsr. / A.A. Camapckui,

A.I1. Muxainos. — 2-e u3., ucIp. —
M.: ®usmataut, 2005.

20

621.391.2-I1 31

[Temenns M. MonenupoBanue
curHayioB u cucreM. / M. Ilemens. —
M.: Mup, 1981.

30

004.415.2(075)-T 19

Tapacux B.I1. Maremarnueckoe
MOJIEIINPOBAHNE TEXHUYECKUX CUCTEM:
VYuebnuk. / B.I1. Tapacuk. — 2-e u3n.,
ucnp. u non. — Munck: uzaitnl1PO,
2004.

20

519.85681.518.54681.32-
T 46

TuxonoB A.H. Maremaruueckue
3a/1a4¥ KOMITHIOTEPHOU TOMOTpadum.
/ A.H. Tuxonos, B.f1. Apcenun,

A.A. Tumonos. — M.: Hayka. I'n. pen.
¢wu3.-mar. qut., 1987

004.94

MeToibl U aITOPUTMBI
KOMIIBIOTCPHOI'O MOJACIIMPOBAHUSA
CIIyYalHBIX MPOIECCOB [ DIEKTPOHHBIN




pecypc]: MeToIn4ecKre yKa3aHus K
BBITIOJTHEHUIO JIAOOPATOPHBIX padoT.

[ C.-IletepO. roc. yH-T a3POKOCM.
npudopoctpoenus; coct. B.C. [TaBmnos.
— JlokymenT Bkitouaet B ce0s 1 ¢aiin.
— CII6.: TOY BIIO «CIIoI'Y Ally,
2010

681.3.06-M 74 MopenupoBaHue MPOIIECCOB U CUCTEM
[D5eKTpOHHBIH pecypc]: nporpamma,
METOJIMYECKUE YKA3aHUS U
KOHTPOJILHOE 33/1aHUE.

|/ C.-ITetep6. roc. yH-T ad3POKOCM.
puOOPOCTPOCHHUS; COCT.

A.C. KapmaiikuH. — JlIoKyMEHT
BKJIFOUaeT B cebst 1 dpaiin, pasmep:
(156 K6). — CI16.: TOY BIIO
«CII6I'Y ATl»

681.324-K 21 Kapamaiikun A.C. MoaenupoBanue
MPOIIECCOB M CUCTEM. Vcronb30BaHme
MPOrpPaMMHOTO OOecTieueHus
[DneKTpoHHBIH pecypc]: TeKkcT
neknuit. / A.C. Kapamaiikun; C.-
[Terep6. roc. yH-T a3pOKOCM.
npudopoctpoeHus. — JlokymeHT
BKJIFOUaeT B cebst 1 paiin, pasmep:
(296 K6). — CI16.: PO I'YAII, 2005

7. TlepeyeHb HINEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
nH(}OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIeKOMMYHUKAIIMOHHONH ceTu «HTepHeT», HEOOXOAMMBIX i OCBOCHHS JUCIMILTUHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HHGPOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»

URL agpec HanmenoBanune
http://e.lanbook.com/books Hoctyn B ObC «Jlanby» ocymiecTBiasieTcs Mo

noroBopy Ne 749-7 ot 22.11.2016

Hoctyn B ObC «ZNANIUM» ocymiecTBisercs no

http://znanium.com/bookread
P noroBopy Ne 075-7 ot 20.02.2016

https://docs.exponenta.ru/matlab/index.html | Joxymenrtanus MATLAB Ha pycckoMm si3bIke

https://exponenta.ru/news/cifrovaya- Jlexmust "Ludposas oOpadotka curnanos” (30
obrabotka-signalov 3anmcei)
https://exponenta.ru/news/osnovy-lingjnoj- | Jlexums "OcnoBel nuBeinON anreOpsr” (7
algebry 3arnceit)

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepedyerr mporpaMMHOTO OOECIIEUEHHUs, HCIOJb3yeMOr0 TMPU OCYIIECTBICHUHN
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUTUIHHE.
[TepedyeHs UCIOIB3yeMOro MPOrPaMMHOTO oOecTiedeHus peacTasiieH B Taduie 10.



http://e.lanbook.com/books
http://znanium.com/bookread

Ta6mmma 10— [Tepeyersr mporpaMmmMHOTO o0ecrieueHus

Ne ni/m HaumenoBanue

1 IMTaket mporpamm Microsoft Office (Bxirouas maker Microsoft Office Visio)

2 [TakeT mporpamm Juist MOJICITMPOBAHUS M PEILICHUSI 33]1a4 TEXHUYECKUX BBIYMCIICHUI
MathWorks MATLAB

3 [TakeT mporpamm [isi MOJICITUPOBAHUS, CHMBOJIbHBIX BBIUMCIICHUI U BU3YaIU3aI[HH
nony4yeHHbix pemenuit PTC Mathcad

4 [Tporpamma ayist IPOSKTUPOBAHUS M JOKYMEHTUPOBaHUs 0a3 gaHHbIX Erwin Data
Modeler

5 [Tporpamma asist MoJeTUpoOBaHKs HHPOPMAIIMOHHBIX crcTeM BPwin

8.2. [lepeuenn HHGOPMAIMOHHO-CITPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu

OCYHICCTBJICHUU 06p8_30BaTCJ'IbHOFO mponecca 1o JuCHUIIINHE

[lepeuenp uCHOIB3yEMBIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBJIECH

tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

B

Ne ni/m HaumenoBanue

1 Caiit bubmmotexu 'Y AIT (http://lib.aanet.ru/)

2 basp1 nannsix @enepansaoro Mucrtutyra [IpombinuienHolt CoOOCTBEHHOCTH /ISt
npoBeieHus mateHTHOTO moucka (https://www.fips.ru/iiss/)

3 bubnnoreka '[OCToB u HopMaTuBHBIX AokyMeHTOB (http://libgost.ru)

obpazo

9. MarepuanpHO-TeXHHYECKast 6a3a

CocraB MaTepHaHBHO'TeXHquCKOﬁ 6a3},1, HCO6XOHHMOﬁ HJIA OCYIICCTBJICHHU A

BaTEIILHOTO TpoIlecca M0 AUCIUILTNHE, TTPeCcTaBieH B Tabiumel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHOM 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenuiiHas JeKIUOHHAs ayTUTOPUS

KomrmsroTepHsIii Ki1ace [Tl MPOBeICHUS 1a00paTOpHBIX paboT 14-33

10. OmneHouHbIe CpeACTBa IS POBEICHHS MPOMEKYTOYHOH aTTeCTAIIUN

10.1. CocTaB OIIEHOYHBIX CPEACTBAJS TPOBEACHHSI IPOMEKYTOUHON AaTTecTaIluu
00yJaromuXcs 1Mo JUCIUTUINHE TPUBEICH B Tadmuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHUS TPOMEKYTOUHOMN aTTecTaluu

Bug npoMexXxyTouHOM aTTecTaiuu IlepedeHb OIIEHOYHBIX CPENICTB
JuddepenurpoBaHHbIil 3a4ET Cnucok BONpPOCOB;
TecTts;
3amaun.

BrinonHenue KkypcoBoii paboThl

COIEP)KAHUIO KypCOBOM paboThI
JIMCHUTLIINHE.

3KCHCpTHaH OIICHKa Ha OCHOBC TpC6OBaHHﬁ K

1o

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITCTEHIIMH OOy4aromMMuUCs TpUMEHseTcsl S5-0aiuTbHas MIKaja OIEHKH C(HOPMUPOBAHHOCTH




KOMIIETCHIINM, KOTOpasi puBeieHa B Tabimie 14. B TedeHne cemMecTtpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOAYJIBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
HCIIOJIb30BAaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL

Ta6ymmma 14 —Kpurepuu orieHKH ypoBHS cYOPMUPOBAHHOCTH KOMIIETEHITUN

OI1eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHa IIKaia PaKTep (bopvmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh HA 3HAHWS OCHOBHOW W JOMOJHHUTEIBHOU JIMTEPATYpPHI,
TECHO NPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAIPABIICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNHaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00y4Jaromuiicst TBEPIO YCBOMII IPOTPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEITHbHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— BJIQJICET CHCTEMOMH CIIeIMaTN3UPOBAHHBIX TOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYILIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 000OIIEHHUI;

— 9YaCTMYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«yZIOBJIETBOPUTEITHHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUN 3HAHH;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

«HEY/IOBJICTBOPHUTEIIEHO»
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTePHAIIBI.
Bomnpocsr (3agaun) ass 9K3aMeHa mpeICTaBIeHb! B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne /it [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa a
WHNKATOpa
Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO
Bompocsr (3amaun) aiis 3ageta / qudd. 3auera npejacraBieHsl B Tabmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera
Kon
Ne i/t Ilepeuenn Bompocos (3agav) ais 3auera / nudd. 3adera
P p (3axa1) andd WHANKATOpa
1 [Tonstue Mmoaemu. OOBEKTHI, SN U 3a/1a9U MOJICITUPOBAHUSI. IIK-1.3.1
Krnaccudukanus METo10B MOJCIUPOBAHHSI.




CBs13p MOJIEIMPOBAHUS C Pa3IMUYHBIMU HAYKaMHU.
KoMIbroTepHbIe 1 MaTeMaTHYECKUE MOJEIN. PerpeccuoHHbIe,
VMUTALMOHHBIE, KAYECTBEHHBIE MOJIEIIH.

IK-1.3.1

[TpUHIMITBI CHCTEMHOTO TOAX0/a B MoieupoBanuu. Cucrema
Kak 00bekT uccnenoBanus. Kinaccudukamnus cucrem. CriocoOsr
U METOJIOJIOTHSI OTIMCAHUS CUCTEM.

ITK-1.3.1

[IpuHUKITBI UMUTATMOHHOTO MOJICIUPOBAHUS U IPUMEPHI
moxenein. [loustue agexkBaTHocTy Moxenn. OOO0OIIEHHBIN
QITOPUTM MOCTpOeHUs Mojienu. Llens MoaenupoBanus.
ITocTanoBka 3agaun. Onrcanue B TOKYMEHTAIIUH.

[IK-3.V.1

[Toctpoenue koHuenryanpHOM Moaenn. GopManuszanus
coziepKaTeIbHOU yacTu Mojienu. OCHOBHBIE 3Tallbl
MozenupoBanus. [Ipumep u o6ocHOBaHHE

[IK-2.3.1

Anropur™musanus npoueccos GyHKIMOHUPOBAHUS
MozienupyemMoi cuctembl. OnTUMH3AIMS CTPYKTYpbL. Pacuer
napamerpoB Mozenu. [Ipunarue pemenuii no pesynbraram
Mojenu. Pemenue 3agau 1 000CHOBaHHUE PELICHUI

[IK-2.V.1

OOG11ast MeTO0JIOTHs TIOCTPOCHHSI MATEMATUYECKIX MOJICIICH.
[Tonmo6ue, obmme anamoruu. [Tpumepsr

I1K-4.3.1

Teopus sxcniepumenta. Kiaccuduxanus nogobuii. Teopema
Herorona-beprpana. [Ipumep ncnonp3oBanus

IIK-1.3.1

p-teopema. Koapdumment mogodbus. Heobxomumele u
J0CTaTOYHBIE yCI0BUS 0J00Ms 00bekTOB. [Ipumep
HCI0JIb30BAHUS

[IK-1.3.1

10

KBa3zunonobue, sKBUBaJICHTHOE 110]1I00M€E, AITOPUTMUYECKOE
nonobue, kubepuernyeckoe nopoodue. [Ipumepsl. MeTo1b1
omnpezaeneHus: KOOPOUIMEHTOB MOI00MUs.

[IK-2.3.1

11

[TpuHIIMT MaKCUMaTBLHOTO TIPABAOINIOA00US MATEMATHUYECKUX
Mojenell. YpaBHeHue mpaBaonoaooms. 3aiadya Ha
(hopMupoBaHNE YpaBHEHUS MPABIONOI00MS

[IK-4.3.1

12

CyIIHOCTh TUIAaHUPOBAHUS SKCIIEPUMEHTa. MaTeMaTHIeCKu i
acriekT. 3ajaya Ha TUIAHUPOBAHKE KCIIEPHUMEHTA,
000CHOBAaHUE 3TAIIOB

[IK-4.B.1

13

dopmainbHas kiaccudukanus mojeneit. Croxactuyeckue
Mozenu. [lapamerpudeckue u HemapaMeTpu4eCKUe MOJIEIH.
Pemenue 3amau no kiaccudukauu Moaenen

[K-2.V.1

14

JlerepmuHupoBaHHbIe MOAENU. HenpepbiBHbIE U JTUCKPETHBIE
Mojienu. Pemienne 3a1a4d Ha onpeiesieHne TUIa MOJEIei,
MIOCTPOEHUE CXEM MoJIeNen

IK-3.3.1

15

Moenu nponeccoB yrpaBiieHUsl. 3aMKHYTbIE U HE3AMKHYTHIE
KOHTYpBI. Pelienne 3a1a4 Ha NOCTPOEHUE MOJIEIIN

[IK-3.¥.1

16

Mognenu, npuBosIue K ogHoMY AuddepeHnnaibHOMyY
ypaBHeHHU10. [IoHsATHE pelieHns 0IHOr0 aBTOHOMHOIO
middepeHnranbHOro ypaBHeHus. Perenue 3amau

[IK-2.V.1

17

JIunelinple u HeNMMHEWHbIE Moienu. CBOWMCTBA M PUMEPHI
IIOCTPOEHUs

[IK-3.¥.1

18

ConepxarenbHble U opManbHBIE Moienu. CBOWCTBA U
MIPUMEPBI TOCTPOEHUS.

[IK-3.V.1

19

Perpeccronnsie moaenu. Mmutanronnsie moaenu. [Ipumepsr
MIOCTPOCHHUSI, PeIIeHUE 3a1a4 10 (POPMHUPOBAHHUIO MOJIENICH

ITK-2.3.1

20

KauectBeHHEIe MOsenn. BaxkHeline kauecTBEHHEIE CBOMCTBA
HCCIIEAYEMOM CUCTEMBI — pEIeHUE 3a1a4 110 33JJTaHHOMY

IK-1.V.1




o0pa3zy

21

CranuoHapHO€ COCTOSIHUE (COCTOSIHUE PABHOBECHS).

Y CTONYMBOCTB COCTOSIHUS paBHOBECHs. METObI OLIEHKU
ycToiunBocTU. Pemenue auHeliHoro auddepeHmaibHoro
ypaBHeHus. Pemenue 3amay

ITK-3.3.1

22

Mopenu, onuchIBaeMbI€ CUCTEMAaMH JIByX aBTOHOMHBIX
muddepeHnanbHbIX ypaBHeHUH. Da30oBast MII0CKOCTb.
®da3oBbIil nopTpeT. MeTo1 M30KIMH. [ TaBHbIE W30KJIMHBI.

I1K-4.3.1

23

Y CTOWYHUBOCTh CTALIMOHAPHOT'O COCTOSIHUSA. JIMHEHBIE
cuctembl. Tumsl ocoOwix Touek: Y3EJI, CEJIO, DOKVYC,
LEHTP.

IK-1.3.1

24

OO6mmue moHATHs TEOpUU MHOKECTB. CBONCTBA MHOXECTB.
@opMabHBIN A3bIK ONUCAaHUA BhIpaxkeHU. DopmanbHOe
ONMCAHUE UCCIEYEMOUN CUCTEMBI

[TIK-2.V.1

25

Koprexu. [IpencraBnenne MHOXKECTB 0000IIEHHBIMHU KOJIaMHU.
O0600mEHHBIN KOA. DIIeMEeHTapHbIN Koa. PopMUpoBaHHE
ONMCAaHUI TECTOBBIX MOJEIJIEH

[IK-3.V.1

26

JlexapToBO MPOM3BEICHUE MHOXKECTB. PelieHne 3amay u
00BSICHEHUE PE3yIhTATOB

IIK-4.B.1

27

Teopus otHoweHU. OCHOBHBIE TOHATHS U OIPECIICHNUS.
OcHoBHBIE CBOMCTBa OTHOIICHUH. [IpuMepbl

[K-1.3.1

28

[TonsiTHE 00 MCYNCIICHNH BBICKA3bIBAHHUMA. AJI(aBUT.
Omnpenenenue popmyil. 3aaun Ha cocTaBiIeHUe andaBuTa u

hopmysr

[IK-2.V.1

29

Onpenenenne npasuil BeiBoa. CucTeMa OCHOBHBIX
TaBTOJIOTUH (3aKOHOB) UCYMCIIEHUS BbICKa3bIBaHUil. Pemenne
3a/1a4 Ha OCHOBE IPaBUJI BEIBOJA

[IK-2.V.1

30

Mertoa e yKTUBHOTO JIOTUYECKOT0 BhIBOJIA. Perienue 3a1ay, ¢
MTOCTPOCHHUEM OJIOK-CXEM pelIeHus

[K-1.V.1

31

MeTOI[I/IKa HHAYKTHUBHOI'O JIOTHYCCKOT'O BBIBOAA. Pemenne
3aaa4, € IOCTPOCHUCM OJIOK-CXEeM PCHICHUA

[K-1.V.1

32

[Ipencrasnenune BrICKa3bIBAaHUI M OTHOIICHUI 0000IIIEHHBIMU
komamu. Pemienue 3a1a4 mo nmpeacTaBiIeHUI0 0000IEeHHBIMU
KOJIAMHU B TEXHUYECKON JOKYMEHTALIMU

[K-3.V.1

33

Jlornueckue ¢pynkiuu. OnpeaeneHus u GopMbl
npeicTaBieHus Jorndeckux pyHkuuid. Ipumepst

IK-1.3.1

34

ANTOPUTMBI U AITOPUTMUAYECKHE MTPOLeCChl. OCHOBHBIE
MIOHATUSA U ompeneneHus. MartemaTnyeckue MOAEIIN
AITOPUTMHYECKUX MponeccoB. [Ipumepbl

[IK-3.3.1

35

Iloka3atenu kadyecTBa AJITOPUTMOB U AJITOPUTMHUYCCKUX
ITPONECCOB. 33}13‘11/1 Ha IIOCTPOCHHUEC CXEM

IK-3.¥.1

36

OCHOBHBIE MIOHATHUS TEOPUHU TUHAMUYECKUX CUCTEM.
[Ipenenbuble MHOXKECTBA. ATTpakTOpbl. CTpaHHBIE
aTTPAKTOPBI.

IK-1.3.1

37

JnHamuyeckuit xaoc. JIMHEMHBIN aHATU3 YCTOMYUBOCTH
TpaeKTOpHui. JIMCCUIIATUBHBIE CUCTEMBI. Y CTOMYUBOCTH
XA0TUYECKUX pelIeHUI. Pa3MepHOCTh CTPAHHBIX aTTPAKTOPOB.

[IK-1.3.1

38

OObeKTHO-KIIACCU(PUKAIMOHHOE MOJICTHPOBAHUE CIIOKHBIX
cucreM. Vcnonp30BaHnEe TEXHOJIOTHUA OOBEKTHO-
OpPUEHTUPOBAHHOTO MoenupoBaHus. [IpocTpancTBO
HUIEHTU(DUKATOPOB OOBEKTOB.

IK-3.3.1

39

Cocrosiane 00bexTa. IIpocTpaHcTBO COCTOSIHUN 0OBEKTA.

IK-3.¥.1




JIOKyMEHTaJIbHOE OIMCAaHUE ITPOCTPAHCTBA COCTOSIHUMI
HCCIIEyeMOro 00bEKTa

40 MonenrpoBaHue OTHOLIEHUH MEXKIy 00BEKTaMU U KJlaccaMu [IK-1.V.1
00bekToB. Pemenue 3agau

41 TeopeTnko-MHOKECTBEHHAs! MOJEIb KJIacca 0OBEKTOB. IK-1.3.1
[Tpumepsl

42 CrpykrypHoe moaenupoBaHue. OCHOBHbIE IOHATHS U [IK-3.3.1
omnpeeneHus. Penenue 3a1a4 1o NoCTPOEHUIO CXEM

43 OyHKIMOHANBbHOE MoJenupoBaHue. OCHOBHbIE IOHATUS U [IK-3.3.1
omnpesesneHus. Penenue 3a1a4 1o NoCTPOESHUIO CXEM

44 KomnerotepHoe mozenrpoBanue. OCHOBHBIE TOHATHS U [IK-4.Y.1
omnpeneneHus. OTpaxxeHue pe3ysbTaTOB MOJEITUPOBaHMS B
JOKYMEHTAIMU

45 Ananutnueckoe MozaenupoBanrue. OCHOBHBIE MOHATHUS U [K-1.V.1
omnpenenenusi. Koppektuposka Mojenei

[lepeuenr TeM nns KypCOBOTO TMPOEKTHUPOBAHUS/BHIOIHEHUS KypCOBOW pabOThI
MpeCTaBICHBI B Tabwmie 17.
Tabnuna 17 — IlepeyeHb TeM Ui KypcOBOTO IPOEKTUPOBAHNS/BBITIOJIIHEHUS! KYPCOBOM pabOThI

Ne 11/ [TpuMepHBIii IepeYeHb TeM IJIsi KypPCOBOTO MPOSKTUPOBAHUS/BHITOTHEHHUS
KYpCOBOi1 pabOThI

1 Mopnens BTC uckyccTBeHHOro KpOBOCHA0KEHUSI YEJIOBEKA BO BPEMS
onepauuu

2 Mopnens BTC KoHTposIs TpaHCTIOPT MUTATENIbHBIX BELIECTB, TOCTYNAOLIUX B
OpraHM3M >KMBOTHOTO

3 Mopnens aBTOMaTH4E€CKOW CUCTEMBI PETYJIUPOBAHUS TPAHCIIOPT KUCIOPOJIa B
JIETATEIbHBIX amnnapaTrax

4 Mopnens aBTOMaTH4eCKOTO YIPABIEHUSI COKPATUTEIBHOM 1€ATEIbHOCThIO
cep/illa MHBAa3UBHOIO KapAHOCTUMYJISITOpA

5 Mojenp annapara KOHTPOJIS KAMJUIIPHOTO KPOBOCHAO0KEHUS

6 Mopnens aBTOMaTH4YECKOTO PETYJIATOpa apTePUAIBHOIO U BEHO3HOTO
IIOTOKOB

7 MonennpoBaHue OYMCTUTEIBHBIX MPOLIECCOB B OPraHU3ME C
VICII0JIb30BaHUEM UCKYCCTBEHHOM MOYKU

8 AJnanTanOHHBIE MOJIENb CUCTEMbI 00€CTIEYeHUSI MUKPOKJIMMAaTa JIIst
JUIUTEJIbHOTO aBTOHOMHOTO NPeObIBaHUs YeJI0BEKa B 3aMKHYTOM
IPOCTPAHCTBE

9 Mopnens BTC koppekunu ciyxoBOro BOCIIPUSATHUS

10 Mopens BTC koppekiuu 3puTeabHOr0 BOCIPHIITHS

11 Monens BTC xoppekuiny TaKTUIBHOTO BOCIPUSATHUS

12 MonenupoBanue BTC anekTpocTaTndeckoro noaaBieHus 6071eBOro
CHUHJIpOMa Y YeJI0BeKa

13 Mopenp anmnapara o0ecreqrBaOIIEro BOCCTAHOBIEHUE (PYHKIMI YCITIOBHOTO
pednekca

14 MopenupoBanue QyHKIHMHA OMIOPHO-ABUTATENILHOTO amapara

15 MoienrpoBaHue yTpauyeHHbIX QYHKIHMHA 3pUTEIBHOTO BOCTIPUSTHUS

16 MojenupoBaHe yTpaueHHbIX (QYHKIMH CIIyXOBOI'O BOCIIPHSITHS

17 Moienp 4eI0BEKO-MAIlIMHHOTO B3aUMOIEHCTBUS

18 MoaenvupoBaHue anmnapaTa BOCCTAHOBIICHUS (PYHKITUNA BECTHOYIISIPHOTO
annapara

19 MopenupoBaHue poliecca MOHUTOPUHTA 3a00JI€BaHUS YEIIOBEKA




20 Mopnens MeToa aBTOMaTU3UPOBAHHOTO MCCIEAOBAHUS TICUXHUUECKOM
YCTOMYMBOCTH JTJUYHOCTH K BHEITHUM BO3ICHCTBUSM

21 Mopenb KOHTPOJISE yTOMIIIEMOCTH

22 MoaenupoBanue NpruOOPHOTO YIIPaBICHHUS IIeJICHAIIPABICHHOMN
JIEITEIbHOCTHIO YEJIOBEKA

23 Mopenb cucTeMbl aBTOMAaTHYECKOTO OOHAPYKUTEIISI SMOIIMOHATIBHOTO
cTpecca

24 Mogpens BTC st u3ydenust ncuxohu3noI0orHuecKOl peakiiiy YejIoBeKa Ha
BHEITHHE Pa3paKUTENN

25 MoaenupoBaHue mpoliecca peabrINTaIMK ITAIIHCHTOB B
I10CJICONIEPALIMOHHBIN [TEPUOJL

26 ['eneruka. CoBpeMEHHOE MOJICIBHOE TPEICTaBICHUE HHPOPMAITMOHHOTO
MIPOrpaMMHUPOBaHUsT OMOOOBEKTOB

27 Moenu cucteM ucclieJoBanusi HHOOPMAIIMOHHOTO0 0OMEHA B OpraHU3Me

28 Mojenu HeHpOCETEBOro paciio3HaBaHUsI 00Pa30B M UX IPUMEHEHHUE B
MEIHUITUHCKUX UCCIACIOBAHMIX

29 IIpuMeHeHre HEUPOHHBIX CETEH B OMOJOTHUECKUX MOJEIISIX

30 BTC monenupoBaHust TMYHOCTH

31 Monens perymnsiiuu pyHKIIMOHAIBHOTO COCTOSIHHSI METOI0M OMOJIOTHYECKON
00paTHOM CBS3U

32 Monens umutanuu GyHKIUI TeYeHI

33 DyHKIMU Jerkux U ux Mozaeisib B bTC nckyccTBEHHOro JIETKOro

34 MonenupoBaHue CHCTEMbl MOHUTOPUHTA BEDKUBAHHSI JKHBOTHBIX ITPH
BO3JICHCTBUH MPUPOJIHBIX (AKTOPOB

Bompocsl 111 mpoBeeHHsSI MPOMEXKYTOYHOM AaTTeCTalluM B BUAE TECTHUPOBAHMS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBIii TepeueHb BOITPOCOB JJIsi TECTOB

Kon

Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB I TECTOB
MHAMKATOpa

He npenycmorpeno

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCsl 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it ITepedeHp KOHTPOJIBHBIX PabOT

1 KontponbHas paboTa mo pa3aeny |: OCHOBHBIC TOHSTHS B TEOPUH MOJICTUPOBAHMS

2 KonTponpHas pabota no pazueny 2: cnenuduka MOASTUPOBAHUS KUBBIX CHCTEM

3 Kontponbras pabota mo pa3aeny 3: 0011ast METOI0JIOTHS TTIOCTPOSHUS
MaTEeMaTHYECKUX MOJIETeH

4 Kontponbnas padota mo pasaenam 4,5,6: MOASTMPOBAHUE TUHAMUYECKUX CUCTEM,
MMUTAIIMOHHBIE MOJIENH, KOoJIeOaHus B OMOJIOTHYECKUX CHCTEMAaX

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIME  HPOLEIyphl  OLIEHUBAHHS
WHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OPMUPOBAHMUS KOMIETEHIMM, coaepxarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIMX NOPSAAOK M MPOLEAYPY

MIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauyeckue ykazaHus A1 00yUJaOMUXCs 0 OCBOCHUIO JUCITUTUTHHBI




11.1. Meroauueckue ykazaHus s OOYy4arOIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYCHME JIEKIUOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOoOKoe U sICHOE WU3JIoKEeHMe yueOHoro marepuana. Ha3HaueHue COBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJIYYUTHh BCIO MH(POPMALMIO TIO TeME, 2 B OCBOCHHUH
(GyHAaMEHTaIbHBIX NpoOJeM JUCHUIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOH 00sacTé 3HaHUs, €€ IpoOJIeMbl, JAaeT LEJbHOE INPEICTAaBIEHUE O AUCLUILUIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— IIOJIy4YCHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— IIOJIy4€HHE OIIbITa TBOPYECKOH pabOThI COBMECTHO € IIPENOJABATEIIEM;

— pasBuTHEe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHUE HEOOXOMMOro UHTEpeca, HE0OXO0AUMOTO I CAMOCTOSITENIbHONU PabOThI;

— TIOJy4Yy€HHE 3HAaHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIlne Tobl;

— Hay4dyuTbCI METOAWYECKH KOPPEKTHO 0OpalaThiBaTh TOJYYECHHBIH MaTepual
(BBLAEIATD IVIaBHBIE MBICIH U MOJIOKEHUS, IPUXOIUTh K KOHKPETHBIM BBIBOJIaM, MIOBTOPSTH UX B
pa3Iu4HbIX (POPMYIHPOBKaX);

— TOJIy4eHHE TOYHOTO TIOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIekuMOHHBI MaTepuan MOXKET COINPOBOXAATbCA JEMOHCTpAalMed CIauigoB U
MCIIOJIb30BAaHUEM pa3laTOYHOrO MaTepuaja IpU MPOBENECHUU KOPOTKUX JUCKYycCUM 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpykTypa npe1ocTaBiIeHUs JIEKIINOHHOTO MaTepuaIa;

— BEJICHHE JICKIIMOHHOI'O 3aHATHUS C MPEACTABICHUEM OCHOBHBIX CXE€M M MOHATHU NpU
JEMOHCTPALMH CIAiI0B IPE3CHTALNN;

—  BBIJICJICHHE OCHOBHBIX ONPEENICHUIN TEMbI 3aHATHUS M0]1 3aIIUCh 00yUYaroINXCs;

— pa300p OCHOBHBIX CX€M, CTPYKTYp JIEKIIMOHHOTO MaTepuaja, ¢ YCTHBIM OIPOCOM
0o0yyaroImuxcst MO MPOLECCY YCTAaHOBJIEHUS CBSI3€Hl MEXIy paccMaTpHUBaeMbIMM 3JIEMEHTAMHU
CXEM.

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCS IO BBITIOJHEHUIO JIA00OPATOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpPHBIX pabOT oOydaromuics MAOKEH YIIIyOUTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKON M TEXHUKOMN
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW OOy4arouerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOMT U3 3KCIEPUMEHTAbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

Beimonnenue 1abopaTopHBIX pabOT OO0yYaromUMCS SIBJISETCS HEOThEMJIEMOM YacTbhiO
W3YYEHUS JUCLUIUIMHBI, ONpeensseMoil y4eOHbIM IUIaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecreynBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 33/1a4 00y4aromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alus TEOPETUUYECKHX 3HAHWUN, MOJYyYEeHHBIX Ha
JEKLUSX;

— TOJIyueHHe HOBOM MH(OpMAINH [0 N3Y4aeMOH TUCIUIIMHE;



— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

3ananue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

JIaGopaTopHble 3aHATHS HPOBOJATCS IOCIE UYTEHMs JIEKIMH, NAOIIUX TEOpEeTUYECKHe
OCHOBBI ISl X BBIMOJIHEHUs. J[OMyCKaeTcs BBIIOIHEHUE JTa00PATOPHBIX 3aHATHH 10 IPOYTEHUS
JEeKIUHA C Leblo 00JerdyeHus U3ydyeHHsl TeOPEeTUYECKOro Marepuana IMpHU HAJIWYMU ONUCaHWUN
paboT, BKJIIOYAIOIIUX HEOOXOAMMBIE TEOPETUYECKUE CBENEHUSA WM CCHUIKM Ha KOHKPETHBIE
yueOHbIe U3JIaHMsl, COAEPKALIUE ITH CBEICHHUS.

OcHoBaHMeM 151 TPOBEICHHsI Ta00PATOPHBIX 3aHATHIA O AUCUUIUINHE SBISIOTCS:

— mporpamma yueOHOH TUCIUILUIMHEI,

— pacnucaHue yu4eOHbIX 3aHATHA.

JIaGopaTopHble 3aHATUS JOJKHBI NIPOBOAUTHCS B CIELUAIN3UPOBAHHON JabopaTtopu,
COOTBETCTBYIOILIE CAaHUTAPHO-TUTUEHUYECKUM HOpPMaM, TpeOoBaHUSAM O€30IaCHOCTH U
TEXHUYECKOH 3cTeTuke. MaTtepuaiibHoe o0ecredeHne 10JKHO COOTBETCTBOBAaTh COBPEMEHHOMY
YPOBHIO TIPOBEJCHHS MOJCIBHBIX SKCIEPUMEHTOB B 00JACTH MPUKIANHOW WHPOPMATUKH U
3JIPaBOOXPAHEHHUS.

KomrgecTtBo 000pyIOBaHHBIX JTAOOPATOPHBIX MECT JIOJDKHO OBITH HEOOXOIUMBIM JUIS
JOCTMD)KEHUS TIOCTABJICHHBIX Lienel o0ydeHMs W JAOCTATOYHBIM JJisi oOecrnedeHHus o0ydaeMbIM
yCIOBHIA KOM(OPTHOCTH.

Bo Bpemst 1abopaTopHBIX 3aHITUH JOJDKHBI COOMIOJAThCA MOPSJIOK M JUCHMIUIMHA B
COOTBETCTBUU C IIPaBUJIAMH I10JIb30BAHUS JaHHOU J1abopaTopueil.

[IpenoraBaTens UMEET MPABO OINPENENIATh CO/EpKaHKEe JIAOOPATOPHBIX PabOT, BEIOMPATH
METO/Ibl U CPEJCTBA MPOBEACHUS J1a00paTOPHBIX UCCIEA0BaHUN, HauOoIee TIOJHO OTBEYAIOIUe
UX 0COOEHHOCTSIM M 00€CIeunBaroIlIle BBICOKOE KaueCTBO y4EOHOTO0 Mpolecca.

[IpenonaBatens (opMupyer pyOeKHbIE U UTOTOBBIE PE3YyJbTaThl (PEHTHMHIU) CTYAEHTA
[0 pe3ylbTaTaM BBINOJHEHUs JIabOpaToOpHBIX paboT. OTMmeTka 3a JabopaTopHyl paboTy
CTaBUTCS TIociae €€ yCTHOW 3ammuThl. [Ipy HEBBITOMHEHMM OJHOM WJIM HECKOJIBKHX
7a00paTOpHBIX paboOT M3 mHepedHs O0e3 YBAKHUTEIbHOM NPHUUUHBI OOydaroUIUiics HEe MOXKeT
paccunThIBaTh Ha OTMETKY BbIlIe «xopoimo». [lomydeHHbIE B Xojae J1abopaTOpHOH padOThI
OpOrpaMMHBIM KOX M OT4ET 1o JabopaTopHOM paboTe mepenaroTcsl IpernojaBaTeNlio B
ANIeKTpOHHOM (opMe 10 3amuThl. HempenacraBieHue NporpaMMHOIo Koja J1iabopaTOpHOU
paboThl M OTYETAa B AJIEKTPOHHOH (hopMe CIY)KUT OCHOBAaHMEM JUIsl OTKa3a IperojaBaTeieM
IPUHUMATh 3alUTy Ja00paTOpHONl padoThl, a TaKXke s AaHHYJIMPOBAaHUS OTMETKH O
BBITTOJIHEHUH J1Ia0OpaTOpHOW paboOThl, €CJIM JaHHbIE MaTepualibl He OyAyT MpeJCcTaBlIeHbI
CTYJEHTOM BIIOCJIEJICTBUHU.

IIpaBa, OTBETCTBEHHOCTH M 00S3aHHOCTU 00YYarOIIETrOCs:

1. Ha nabopatopHOoM 3aHSITHH 00YyYarOIIUKCI UMEET MPaBo 3a/1aBaTh MPENOIaBaATEN0 U
() mabopaHTy BONPOCH! MO COAEPKAHUIO U METOJIUKE BBIOJIHEHUS paboThl U TpeOOBaTh
OTBeTa MO cyliecTBy obpameHusi. OTBeT npernojaBaTelsis JOKEH 00ecleynBaTh BBINOJIHEHUE
oOyyaromuMcsi paboThl B TEUEHHUE 3aHATHS B MOJHOM O0BbEME M C HaJUIeKAIUM KaueCTBOM,
OTOBOPEHHBIM B METOJIMYECKUX YKA3aHUAX IO MPOBEICHUIO JIaOOpaTOPHBIX padoT;

2. OOyuarouiics HMeeT TMpaBO Ha BBIIOJHEHHWE JIAOOpaTOpHOW paldoThl 1O
OpPUTHHAJILHOM METOJIMKE C COIJIacusi MperoaaBaress U Moj ero HaJ30poM — Mpu 0e3yCcI0BHOM
cobmroaeHnn TpeOoBaHUI 0€30MaCHOCTH;

3. OOydaromuiicss IMEeT MPaBO BHIMOJHUTE Ja00paTOPHYIO PaboTy, MPOIYIIEHHYIO O
YBaKUTENBHOW PUYHHE, B YaChl, COTJIACOBaHHBIE C IPENoJaBaTelieM;

4. OOyuaromuiics o00s3aH NOpuOBIT Ha J1a0OpaTOPHOE 3aHATHE BO  BpeMs,
YCTAHOBJICHHOE paclUCaHUEeM, U ¢ HEOOX0AUMO IpeBapUTEeNbHON OATOTOBKOI;

5. K BeimogHeHWto  J1abopaTopHOW  paboOThl  JOMYCKAIOTCA  OOydaromuecs,
NOJATBEPAMBIINE TOTOBHOCTH B 00OBeMe TpeOOBaHUM, cCOAEpXKAIIUXCA B METOJMYECKUX




yKa3aHUsAX K JjabopatopHoil paboTe W (MIM) B YCTHBIX TIPEIBAPUTEIBHBIX YKa3aHUIX
IperoiaBaTes;

6. B xome naGopaTopHBIX 3aHATHIA OOydYarOIIMECs BeIyT HEOOXOIMMBIC 3aIlKCH,
COCTaBJISIIOT UCBMEHHBIN OTYET (IIPOTOKOJI UCCIIEJOBAHUM).

7. OOydarouuiics HeceT OTBETCTBEHHOCTb 3a:

—  TMPOITyCK JabopaTOpHOH paboThI 10 HEYBAKUTEILHOW IPUYHHE;

—  HEMOJTrOTOBJICHHOCTH K TAOOpaTOpHOU pabore;

—  HECBOEBPEMEHHYIO c/lauy OTYETOB O J1abOopaTOpHOil paboTe U UX 3aIUTY;

—  [OpYy UMYIIECTBA U HAaHECEHHE MaTepHalIbHOTO yiiepOa J1adopaTopuu.

8. B mporiecce 3anuThl 1a00paTOPHOM PaOOTH O0YJAFOIIMICS JOTKEH:

— MPOJEMOHCTPHPOBATH 3HAHHE METOAWKH BBIOJHEHHS pPAa0OTBI W MOJEINEH,
UCTIOJIB3YEMBIX B padore;

— yMeTh MHTEPIPETHPOBATH IIOJYYEHHBIE B MPOIECCE BBIINOIHEHUS pabOTHI
pe3yJIbTAaTHI

CrpykTypa u dhopma oTyeTa 0 1a60paTOPHOU padoTe

Otyer mo 1a0OpaTOpHOH pPaboTe COCTABISAETCS KaKABIM CTYISCHTOM HHIMBHIYAJILHO,
aM00 BO3MOXKEH I10 COIVIACOBAHUIO C IpernojaBaTesieM OOLIMil OTYET — MOATPYIION u3 2-
3 CTYIIEHTOB.

[Tpu odopmiieHnn oTdeTa 1Mo adopaTopHOl paboTe B OTYETE MOJDKEH OBITh 0(OpMIICH
TUTYIBHBIN JUCT, npuHATOro B I'YAII 00pasua, JOKHBI OBITH NMPEACTaBICHBI B yKa3aHHOW
MIOCJIEIOBATEIBHOCTH CIICAYIONINE PA3Iebl:

1. TwutyneHBIH THCT;

2. Uenb pabortsr,

3. Kparkue Teopernyeckue cBeA€HUS 10 TeMe pabOThI;

4. Meroaunka BBITTOJHEHUS paOOTHI;

5. OnucaHue TOJYYEHHBIX PpE3yJIbTaTOB C MPUKPEIUICHUEM pPe3ylbTaTOB B
rpaduueckoit popme;

6. IlporpamMMHBIM KOJ C KOMMEHTApUSIMH K TPOBOJMMBIM OHEpAlUsIM U
npeoOpa3OBaHUM;

7. Amnanu3s pe3ynbTaToB paboTHI;

8. BwBOHBI IO pabore.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJabopaTopHOU paboTe

Tumynouwiti  aucm ABISIETCA TEpBOM cTpaHUIEed 000 HayyHOM paboThl M i
KOHKPETHOTO BHa PaOOTHI 3aIONHSIETCS IO OMpeaeieHHBIM TpaBmiaMm. s maGopaTopHOi
paboThI TUTYIBHBIN JTUCT OPOPMIIIETCS CIETYIOIIUM 00pa3oM.

B BepxHeM mone yucTa yKas3blBalOT MOJHOE€ HAUMEHOBAaHUE Y4eOHOrO 3aBElEHUS U
kadenpsl, Ha KOTOPOI BBIMIONHATIACH TaHHAs padoTa.

B cpennem mone ykaswiBaeTcs BUA paOOThI, B TaHHOM Ciiydae jJabopaTopHasi padbora ¢
yKa3zaHHeM Kypca, 10 KOTOPOMY OHa BBITMOJTHEHA, U HUXKe ee Ha3BaHue. Ha3Banue mabopatopHoit
paboTsl mpuBOAUTCS 0€3 CI0BA Mema U B KaBBIYKU HE 3aKJIF0YAETCS.

Jlanmee Omuxke K MPaBOMYy Kpar TUTYIBHOTO JIMCTAa YKa3bIBAIOT (DaMUITHIO, MHHUIHAIIBI,
KypC W TPYIITY y4Yallerocs, BBITOJIHUBIIET0 paboTy, a Takke (HaMUIUI0, WHHUIIHAIGI, YICHYIO
CTETEeHb U JOJKHOCTh MPEINo/1aBaTelsl, IPUHSIBIIETO paboTy.

B HIKHEM T0JI€ JIMCTa yKa3bIBa€TCsl MECTO BBHIMIOJIHEHUS] PabOTHI M TOJ €€ HaIHCaHUs
(6e3 cioBa 200).

Llenv pabomul foMXKHA OTpakaTh TeMy J1abOpaTOpHON pabOTHI, a TaKKe KOHKPETHBIC
3a/1a4y¥, MMOCTABJIICHHBIC CTYICHTY Ha MEPHOJ] BBIMONHEHUs paboThl. [1lo 00beMy 1ens paboThl B
3aBHCHUMOCTH OT CJIO)KHOCTH U MHOT033JauHOCTHU PabOThl COCTaBISET OT HECKOJIBKUX CTPOK JI0
0,5 crpaHuImL.




Kpamxue meopemuueckue ceéedenus no meme pabomol. B 3TOM pasznmerne wmznaraercs
KpaTKoe TEOPETUYECKOEe OMHUCAHHE M3y4aeMoro B paboTe SBICHHS WM MpOIecca, MPUBOAATCS
TaKXKe HEOOXOJMMBbIC pacdeTHble (GopMmyibl. Marepuan pasiena He JOJDKCH KOINHpPOBATh
CoJepKaHWE METOJMYECKOr0 MOCOOMS WM y4eOHHMKa 1O JaHHOH TeMme, a OTrpaHuYMBAETCS
U3JI0’KCHUEM OCHOBHBIX NMOHITHN W 3aKOHOB, PacYeTHBIX (HOpMyJ, TaOJHUIl, TPEOYIOIIUXCS s
nanpHeimeidn  o0paOOTKM — TMOJIyYEHHBIX — OKCIIEPUMEHTANBHBIX  pe3ynbraToB.  O0beM
JUTEPaTypHOro 0030pa HE JOJDKEH MPEBBINIAThH 1/3 yacTh BCEro oTyYeTa.

Memoouxa evinonnenusi pabomsi. B 3TOM paziene OmmMchIBaeTCs MOPAIOK ICHCTBUM,
HaINpaBJICHHBIX Ha JIOCTH)KCHUE pe3ylibTaTa J1abopaTOpHOH padoThl. boisblioe 3HaYeHne MMeeT
TOYHOCTh (HOPMYIHPOBOK M OOOCHOBAaHHME JIOTUYECKOH MOCIEI0BATEIBHOCTH —OMNEpaIHid,
NPOM3BOJIMMBIX B KOHKPETHOM J1a00paTopHoii padoTe.

Onucanue nonyueHHvbIX pe3yibmamos ¢ NpuKkpenjienuem pe3yibmamos 6 paguyeckoll
¢opme. B naHHOM pasjiefie ONUCHIBAIOTCS TIOJYYCHHBIC pE3YyJIbTaThl C KOMMEHTapUsSIMU
o0yyJaromerocsi, HalIpaBJICHHBIMA Ha WHTEPHPETALNIO TOJTYYCHHBIX PEe3yJabTaToB. [IpuBOaSTCS
pe3yJIbTaThl B yI00OHOMU ISl BOCHIpUATHS rpadudeckoit popme.

Ilpoecpammmubiti K00 ¢  KOMMEHMApUAMU K  HPOBOOUMBIM  Onepayusm U
npeobpaszosanusm. IIpuBOAUTCS TPOTPAMMHBIA KO, CONPOBOXKIACMBIH KOMMEHTApUsMHU K
OCHOBHBIM OIEpanusM U IpeoOpa3oBaHusaM. [ ycnemHoi 3amuThl J1a0OpaTOPHOH pPabOTHI
00yJaroImuicss JODKEH IO TPeOOBaHUIO IMPENoJaBaTelisi MHTEPIPETUPOBATh TOT WM WHON
(dparMeHT mporpaMMHOTO K0/1a TI0 TPEOOBAHHIO MPETIOIaBaATEIs.

Ananusz pesyromamos pabomwl. Paznen oryera JOMHKEH COJACPKATh MOJIPOOHBIN aHATHN3
MOJIYYCHHBIX PE3Yy/IbTaTOB, HHTEPIIPETAIUIO ATHX PE3YJIbTaTOB Ha OCHOBE (PU3MYECKHUX 3aKOHOB.
CnenyeT cpaBHUTH IMIOJIyY€HHBIE peE3yJdbTaThl C HW3BECTHBIMU JUTEPATypHBIMU JAHHBIMU,
O0OCYIMTh WX COOTBETCTBHE CYIIECTBYIONIMM TEOpPETHYeCKUM Mozensim. Ecim oOHapyxeHo
HECOOTBETCTBHE IOJYYCHHBIX PE3YJIbTATOB M TCOPETUYCCKHX PACUCTOB WJIM JIUTEPATYPHBIX
JTAHHBIX, HEOOXO0JMMO 00CY/IUTh BO3MOYKHBIE TPHYNHBI 3TUX HECOOTBETCTBHIA.

Bwv1600s1 no pabome. B BbIBOIaX KPAaTKO M3NArarOTCsl pe3yNbTaThl pabOTHI: MOIYYECHHBIE
OKCIIEPUMEHTAIBHO WM TEOPETUYECKH 3HAUCHUsS] (U3NYECKUX BEIWYHH, WX 3aBUCHMOCTH OT
YCIIOBUH SKCIIEPUMEHTA WJIM BEIOPAHHOM pacueTHOW MOJIETH, YKa3bIBa€TCSl UX COOTBETCTBUE WU
HECOOTBETCTBHE (DM3MYECKHM 3aKOHAM M TEOPETUYECKHM MOJIENSIM, BO3MOXKHBIE NPHYUHBI
HECOOTBETCTBHUSL.

Otyer mo naGopaTopHOW paboTe odopmisieTcs Ha MNUcUed Oymare CTaHJapPTHOTO
¢dopmara A4 Ha OJHOW CTOPOHE JMCTa, KOTOpBIE CIIMBAIOTCA B CKOPOCIIMBATENE WU
neperuietatoTcs.  Jlomyckaercss odopmiieHHEe oOTueTa IO J1IabopaTOpHOW paboTe TOJBKO B
3NeKTpOHHOM BHIe cpeactBamu Microsoft Office, pykomucHble OTYETBI W/WIH PYKOMUCHBIC
JIOTIOJTHEHHS B OTYET MPEIO/IaBaTeNh HMEET MPABO HE IPHHUMATD.

Ecnu nmo cneunanbHOMY J1a00paTOpHOMY MpPakTHKyMy TpeOyeTcs ohOopMUTh B KOHIE
ceMecTpa OoOIUK OTYET MO BCEMY ITUKITY JIAOOPATOPHBIX PadOT, MOCBSIICHHBIX MCCIIEIOBAHUIO
OJIHOTO M TOTO MaTepuaia pa3HbIMH METOJIaMH, O(hOPMIIIOTCS TakKe M OTAENIbHBIE OTYETHI 1O
KaX10i paboTe IUKIIa 0 Mepe MX BhIMOIHeHHs. Ha OCHOBE 0TYeTOB 1Mo Kak 01 paboTe B KOHIIE
cemecTpa O(QOPMIISIETCS HTOTOBBIM OTUET, B KOTOPOM OCHOBHOE BHHMMAaHHE JOJDKHO OBITh
YIIEIIEHO aHAIN3Y Pe3yJbTaTOB, MIOJIYUYEHHBIX B Pa3HBIX J1a00OPaTOPHBIX paboTax.

11.3. Meroaudeckue ykazaHus sl 0OyJaronIiXCsl 10 BBITOJHEHHIO KYPCOBOH paObOTHI

KypcoBas pabGorta mnpoBoauTCS C 1eabl0 (OPMHPOBAHUS Y OOYYAIOLIUXCS OIbITA
KOMIUIEKCHOTO pellleHns] KOHKPETHBIX 3a/1a4 MPOPeCCUOHANIBHOMN JeITeIbHOCTH.

KypcoBoii pabora HampaBieHa Ha OOy4YeHHME TMpaKTHKE MPOBEIEHUS HAy4YHOTO
UCCJIEIOBaHMSI C TO3UIMM CHCTEMHOIO aHaiu3a U MpaBwiaM O(OPMIICHHUS MOJy4YEeHHBIX
pE3yJIBTaTOB UCCIIEN0BAHUS.

KypcoBas paboTa mo3BoisieT 00y4JaromemMycs:

— CHCTEMAaTHU3UpOBaThb M 3aKPENUTh IMOJYYCHHBIE TEOPETUYECKHE 3HAHUA U
MPAKTUYECKHE YMEHHS 1O Mpo(ecCHOHANbHBIM Yy4YeOHbIM JUCHMILUIMHAM M MOIYJIsSM B



COOTBETCTBUU C TPEOOBAHUAMHU K YPOBHIO MOATOTOBKH, YCTAHOBJIECHHBIMU MTPOrPaMMOil yueOHOi
JUCLHUIIMHBI, IPOrpaMMOM  IHMOATOTOBKM  CIELHAIUCTAa  COOTBETCTBYIOLIEIO  YpPOBH,
KBTI (DUKAIIWH;

— IPUMEHUTH TMOJYYEHHbIC 3HAHUSA, YMEHHS U MPAKTHUUYECKUI ONBIT NMPU PEIICHUH
KOMILJIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMHU BHJAaMU NMPO(ECCHOHAIBHOM JeATEIIbHOCTH
10 HAITPABJICHUIO/ CIICIIUATBHOCTH/ IIPOTPaMME;

—  yIIIyOWUTb TEOpETUYECKHE 3HAHHS B COOTBETCTBUHU C 33JJaHHON TEMOM;

— cdopMupoBaTh yMEHHUA MPUMEHSTh TEOPETHUYECKHE 3HAHHUA TPU PEIICHUU
HECTaHJApTHBIX 33]1a4;

— TpUOOpPECTH ONBIT AHAINTUYECKOW, pPACUETHOM, KOHCTPYKTOPCKOW paboOTBl M
c(hopMUPOBATh COOTBETCTBYIOIINE YMEHHUS;

— chopmupoBaTh yMmMeHHUs palOOThl CO CHEHUATBHOM JHUTEPaTypoOd, CIPABOYHOM,
HOPMATHUBHOW W MPAaBOBOM TOKyMEHTAIMEH ¥ HHBIMU HH()OPMAITMOHHBIMU HCTOYHUKAMH;

— cdopmupoBaTth yMeHHUS (HOPMYIHpPOBATh JIOTHUYECKH OOOCHOBAaHHBIE BBIBOJBI,
IPEJUIOKEHUS U PEKOMEHIallUU TI0 PE3yJIbTaTaM BbIIIOJHEHUS pabOThI;

—  pa3BUTh NPOPECCHOHATBHYIO MTUCAbMEHHYIO U YCTHYIO Peub 00yUaroIerocs;

— pa3BUThb CHUCTEMHOE MBIIUJICHUE, TBOPYECKYH) HWHHUIMATUBY, CAMOCTOSITEIbHOCTb,
OpPraHM30BaHHOCTb U OTBETCTBEHHOCTD 3a IPUHUMAEMbIE PEIICHMUS;

— cdopMUpPOBaTh HaBBIKM IUIAHOMEPHOM peEryispHOd pabOThl Haja pELICHUEM
[IOCTaBJICHHBIX 3a]1a4.

KypcoBas pabora (KP) mo xkypcy «MopenupoBanue cucrtem» (MC) — 23t0
CHCTEMaTH3MPOBAHHOE  CAMOCTOSATENBHOE  HCCIEJOBaHWE B  paMKax  CyHIECTBYIOIIEH
o6uotexuuueckoit cucremsl (BTC) w/mnm oreHka kadecTBa NMPOEKTUPOBAHMS CYLIECTBYIOIIEH
BTC w/umn neranbHoe uzydyenue cymectByromeil BTC, mpencraBieHHoe Tak, Kak eciu Obl
oOyyaromuiicss caM ydacTBoBal B e€ pa3zpaboTke. B 0coObIX ciydasx 1Mo JOrOBOPEHHOCTH C
pykoBonuteneM KP momyckaercsi caMoCTOATEIbHOE HAYYHOE UCCIIEI0BAaHUE U MPOCKTUPOBAHHE
B MHTEpecax pa3padOTKU OPUTHHAIBHBIX U NEPCHEKTUBHBIX HAYYHBIX IPOEKTOB U paboT.

CTpyKTypa NOSICHUTEJIbHOW 3alIUCKU KYPCOBOW PabOTHI

B coctaB nosicHUTENbHON 3aIUCKU KYpCOBOM paboThl 0043aTENbHO BXOST:
1. TUTynpHBIN JIUCT YCTAHOBIEHHOTO 00pa3La;

2. Bsenenue;

3. OcHOBHas 4acCTh;

4. 3akiroueHue.

Bseoenue conepXuT creayrouie o0s3aTeNbHbIE IYHKTHI, KOTOPbIE JOJKHBI OBIThH
oTpaxkeHbl B Tekcte Otuéra KP:

— AxTyanbHOCTb, 3akaHuMBaromiascs IIpobGnemoit m ['mmores3oil mpeomonenust (pernieHus
[TpoGiiemsr);

— OOnexT u [Ipeamer nccnenoBaHus (I1€TaJIbHOTO U3yUEHUS, TPOSKTUPOBAHUA);

— llens u 3agauu;

— Ilpumensemble MeTOABI M MHCTPYMEHTBHI MCCIEAOBAaHUA (JIETAJIBHOIO H3Y4YEHMS,
POEKTUPOBAHHUS);

— Crpykrypa.

OcHognas wacme NOJKHBI COCTOATh KaK MUHUMYM U3 3 ['naB:



Inasa 1. Ob630p oocmudicenuti 6 ooracmu QOb6vexma u Ilpeomema KP — nomkHa
yOeauTeNnbHO MOKa3aTh MOHUMaHHWE OOYYaroIUMCs MPHUKIATHONW OONacTH 3HAHWUH, C KOTOPOU
OH/OHAa 03HAKOMUJIUCH B COOTBETCTBHH C BEIOPAaHHBIM HAIIPABIEHUEM PAOOTHI.

Pexomenayembie naparpadsl JaHHOW TTIaBbI CIICAYIOIIHE:

— TepmuHbI, NOHATUS U ONpPEAEICHUS NPUKIAAHON o0nacTu 3HaHUHW. ONUCHIBAThH CIENYET
TOJIKO T€ 3JIEMEHTHI, KOTOPBIC YIIOMUHAIOTCS W/WIH HCIIONB3ytoTcs B Tekcre KP. Jlana
KpaTKasi UCTOpUYEecKasl cripaBka 3Boiolu O6vexma UCCieI0BaHus;

— Knaccudpukamus BTC B mpukinagHoil oOmacth 3HaAHWUW. 31ech MpEACTaBiIsSeTCs OJIOK-
cxema wiu TabnudHasi popma KiacCUPUKAIUU ¢ KPaTKUM OMUCAaHUEM Kaxaoro Oyioka. B
KOHIIe Taparpada J0/HKHO OBITh siBHOE (!) yKazaHHWe Ha O0BEKT, coaepkaimuii /lpeomem
KP;

— Omnucanue anainoroB u npororuna IIpeamera KP. Kparko onuceiBaroTCsl HaiiileHHBIE
aHajoru (Haubosiee OJM3KHE O CBOMCTBAM CHCTEMBI, mporiecchl) [Ipeomema KP (3-4 ne
Oosee). 3aKOHYUTH CIIEAYET YKa3aHUEM MPOTOTHUIA U 0oJiee MOJAPOOHBIM OIMMCAHUEM €T0
CBOICTB, CXOJHBIX (cooTBEeTCTBYIONINX) [Ipedmemy KP;

— Konnenmusa IIpenmera KP. KopoTko myHKTamMu H3JI0KUTh COOCTBEHHOE MHEHHE
(BUI€HKE) MYTH pELIeHMsI IOCTaBJICHHBIX 33/1a4;

— BriBoasl. HymepoBaHHBIM CIIMCKOM MPEICTABUTH MPOACIIAHHYIO PaboTy.

Inasa 2. — Mooenuposanue I[Ipeomema KP — 31ech HEOOX0IUMO TPOJIEMOHCTPUPOBATH
IOJy4YeHHblE 3HaHUS B O0JIACTM MOJEIMPOBAHUS OMOJIOTMYECKUX, MEAMLUHCKUX U
HKOJIOTMYECKUX CHUCTEM, IOHHMAHHUE CYIIHOCTH IPOLIECCOB M YMEHHE CUCTEMHO OIHUCATh
Ilpeomem KP.

PexomMenyemble naparpagpl JaHHOU IJIaBbI CIEAYIOLIUE:

— Crarnueckoe onucanue [Ipeamera KP wim Ctpykrypa Ilpenmera KP xak BTC. Jlaercs
onucaHue coctaBa U cBOMcTB [Ipeomem KP. IlpoBoaurTcs aHanu3 cUCTEMBI. 37ech
JIOJDKHA OBITH MpeJCTaBiIeHa CTPYKTypHas cxema Ilpeomema KP. OTnenbHO paccMOTpeH
(oTpak€H) OMOJIOTMYECKUH W TEXHUYECKUU (M3MEPUTENbHBIN) KOMIIOHEHTHI CHCTEMBI
(mpouecca). Onucansl ocHoBHbIE cBsizU BTC;

— JluHamMu4eckoe OIuCcaHue TMOTOKOB (Maccel, sHepruu, uHpopmanuu) I[Ipeamera KP.
Onwucanbl peXUMbl (BO3MOXKHBIE CLIEHapuHu) ero paboTsl. /laHo omucaHue mapameTpoB
OMOJIOrNYEeCKON, MEAUIIMHCKON HIIH 3KOJIOTUYECKON cucteMsl - [lpedomema KP. Hazpanbl
U3BECTHBIE M Tmpennoiaraemble (akropsl. IIpencraBneHo BepOasibHOE ONMCaHUE
OCHOBHBIX paccMaTpuBaeMblXx (YHKIMM cucrembl B pamkax [lpeomema KP.
[TepeunciieHbl U3BECTHBIE OTPAHUUYEHUS 3HAYEHUH PACCMOTPEHHBIX [TapaMeTPOB;

— Marematnueckas mozens Ilpeamera KP. Ha ocHoBaHuu npeniiecTByonmx naparpagos
npecTaBiIeHo OO0OCHOBaHME BHIOOpPAa MaTEeMAaTHYECKOIO WHCTPYMEHTAa OIHCAHUIO
Ilpeomema KP c yka3aHmeM BHAa MaTEMaTUYECKOTO MOJEITHUPOBAHUS IO IIKaJe
kinaccupukanuu (!). BwimomHen mnepexoa K (OpMalM30BaHHOMY, CHMBOJIMYECKOMY
onucanuio /lpeomema KP. [lokazana napamerpuueckast CBsi3b CO CBOMCTBAaMU OpUTHHAJA
cuctemsl. [lokazaHbpl orpaHMYEHNs MMOJIyYEHHOM MAaTeMaTH4YECKOW MOJEIN U MX CBA3b C
OTrpaHMYEHUEM MMapaMETPOB OPUTHHATIA;

— Anropurmuueckas mozenb llpenmera KP. Jlano ommcanue mnporeccoB (cleHapueB
(YHKLIMOHUPOBAHUS ) B BUJE CXEM-AJITOPUTMOB (Win TpadoB coctosauuit) /lpeomema KP;

— Ilporpammuas wmogens IIpenmera KP. BrinoigHeHO 00BbEKTHO-OpPUEHTHPOBAHHOE
ONMCAaHNUE JUHAMHUYECKUX MPOIECCOB MOJAETUpyeMoil cucteMsl - Ilpeomema KP B Buae
KJIACCOB C OINHKCAHHEM aTpUOyTOB M MeTOOB. lIpeacTaBieHbl JMCTUHTU MPOTpaMM Ha
BbIOpaHHOM $I3bIKE ITPOrPaMMHUPOBAHNS;

— BeiBogsl. HymepoBaHHBIM CIMCKOM IPEACTaBUTh MPOJECIAHHYIO paboTy.



Inasa 3. — Okcnepumenm. 31€Ch OCYIIECTBISETCS MOATOTOBKA K HSKCIEPUMEHTY.
OnuceiBatoTcst  ero  dtambl. OOOCHOBaHWE ¥ BBIOOpP THIIA OJKCHEPUMEHTa IO IIKale
knaccudukanuu (!). OnuceIBalOTCS NOTyYEHHBIE JaHHbIC.

Pexomenyemble maparpadbl JaHHOM TJIaBHI CIIEAYIOIINE:

— IlnmanupoBanue skcnepumenTa. lIpencrasieH NopsaoK IPOBOIMMBIX MaHUIYJISLUNA IIpU
MOATOTOBKC M BBIINOJIHCHHUU SKCIICPUMCHTAJIbHBIX pa60T;

— Omnucanune HCIOJIB3YCMBIX JSKCICPUMCHTAJIbHBIX MCETOHOB. OmnucaHsbl HCIIOJIb3YCMBIC
aHaIMTUYecKue, puznyeckue (HaTypHbIE) METOAbI MOJY4YECHUS aHHBIX OT OpUTHHANA U
€ro MOJIeNH;

— OrnucaHue MOJYYEHHBIX pEe3yJIbTaTOB M UX aHalnu3. BbINOIHEH aHaiu3 pe3ysbTaToB
uccienoBanuii. JlaHa olleHKa aJeKBaTHOCTH MOJIEJIM [0 BBIOPAHHOMY KPHUTEPHUIO
noo6ust (!). Cremanbl BBIBOBI IO Pe3yJibTaTaM MPOBEACHHOTO aHAIIN3A,

— BrIBOBI.

3axniouenue. TlpuBeneHsl OOIIME BBIBOJBI O MpojelaHHONW paborte. J[aHa coOCTBeHHAs
OIICHKa KauecTBa CaMOCTOSATENbHON paboThl. [IpuBeneHsl apryMeHTHl U JlaHA OICHKA CTENEeHU
JOCTHKEHUS MocTaBieHHOH nenu u 3anad KP. Cnenansl npeiokKeHus NepcreKTUBbl Pa3BUTHUS
BBITIOJTHEHHON PaOOTHI.

TpeboBanust k 0OPMIICHUIO MOSICHUTENBHOM 3aIIMCKU KYPCOBOTO MPOEKTa/ paboThl

OdopmiieHre KypcoBoii pabOTHI MPOBOAUTCS COTIIACHO MpaBUiIaM O(OPMIICHHUST OTYETOB
HAY4YHO-UCCIIEJOBATEIILCKUX pabOT HAa OCHOBE CIIEAYIOLIeH HOPMATUBHOM Oa3bl:

l. CTPYKTVYPA U [TPABUJIA OD®OPMJIEHUS (I'OCT 7.32-2017)
Il. CTAANUU PASPABOTKHU (I'OCT 19.102-77)

1. OIMMCAHUE ITPOI'PAMMBI (I'OCT 19.402-78)

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

V. [TIPOTPAMMA U METOJUKA UCHIBITAHUU (TOCT 19.301-79)

SI3bIK MOSICHUTENBHOW 3alMCKU KypCOBOM pPabOTHI JOJKEH OBbITh YETKHUM, SICHBIM,
U3JI0’)KEHUE — JIOTHYHBIM U MociiefoBareabHbIM. Cienyer n3deratb rpOMO3JKUX MPEATIOKEHUH,
noBTOpeHui u T.1. He mpuMeHSIOTCS cokpallleHus, KpoMe OOIIENpPUHATHIX CokparieHuil. Bee
rpaMMaTU4ecKHe, CTUIMCTHYECKHE OIIMOKM TUIATEbHO BBIBEPSAIOTCA U HCIPABIISIOTCS.
['paduueckue Marepuaibl JOKHBI ObITh HATSAHBIMU. JlarpaMMbl U rpauKy BBITOIHSAIOTCS €
coOiroieHreM MaciTaa.

Kaxnas Tabnuma B TekcTe JOJDKHA HUMETh OOLIMM  3arojioBOK, HOMEp, UETKOe
0003Ha4YeHHe CTPOK U cTONOLOB. B TekcTe gaercst aHanu3 Tabiuiibl, B KOTOPOM HE MOBTOPSIOTCS
NPUBOMMBIE B TAaOJHIIE MMOKA3aTeN, a JAl0TCs 3aKII0OUeHHUs] U 0000IIeHNsT U3 ee MaTepHuasoB.
[lonmucn mox pauvarpaMMaMu W rpa@uKaMu  JOJDKHBI YETKO M MOJHOCTBIO OOBSCHATH
OTpa’kKeHHbIC Ha HMX siBJeHUs. JlaeTcs oOIas Hymepauusi pUCYHKOB, TUarpaMM U OTIEJNBHO —
HyMmepanus Tabaui.

[TosicHuTenpHas 3anMcKa K KypcoBoi pabote oopmisieTcss Ha OJJHON CTOpoHe Jucta A4,
JIUCTBI CKpeIUIsitoTcs. TUTYNBHBIN JHCT odopMIIsieTcs 1O yCTaHOBJIEHHOMY o0pasiy (cm. Cait
['VAII). Coneprkanue HauMHAETCsl CO BTOPOil cTpaHuibl. HanMeHoBaHue pa3zienoB coaepKaHus
JOJKHO TOYHO COOTBETCTBOBaTh HAaWMEHOBAHHWIO pa3/ieloB KypcoBoi pabotel. Hymepanus
CTpaHHULl HAYMHAETCS C TPETbEW, MepBas CTPAaHULA — TUTYJIbHBIA JIUCT, BTOpas — JIUCT C
comepxanueM. Kaxnaplii pasgen KypcoBoW paOOThl HAYMHAETCS B TOSICHUTEIBHON 3aIllUCKE C
HOBOMW CTPaHHULIBI.

TekcT MOsSICHUTENbHOM 3amuMCKU K KypcoBOM paboTe BbImonHseTcs mpudrom 14
TimesNewRoman, BelpaBHUBaHHE 10 IIUPUHE, 3aTOJIOBKU — KUPHBIN WIpUPT 14, MEKCTPOUHBIN
untepBan — 1,5. Ucnonwssytorest muctel Oymarun popmarta A4 ¢ monsiMu: JieBoe — 2,5; mpaBoe —
1,5; Bepxuee 2,0; nuxHee — 2,0. Tekct nevyaraercst Ha 0OAHON cTOpoHe JucTa. [Ipu KoMIoHOBKE
TEeKCTa C WUIIOCTPALUAMHU JOJDKHO COOJIOAATHCA PALMOHATIBHOE 3allOJHEHME CTPaHUII.




Hymepanusi cTpaHUIl BBIMOJHSAETCS BHU3Y CTPAHMIIBI OT ILIEHTpa, TUTYJbHBIM JHCT (mepBas
CTpaHUIa) HE HyMepyeTcsl.

11.4. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xoje BBIIOTHEHHUS CaMOCTOSATENBHON pa0OThI, O0OYUYAIONIHIICS BBIOTHSIET paboTy 1Mo
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOro
y4acTusl.

Jisa oOywarommxcs 1o 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTENbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mpornecce BBIMOIHEHHSI CaMOCTOSITENIbLHON paboThl, Yy obOydaromierocs (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboUero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHUI, 00ECreurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TIepUOJ OOyUYeHHs, IOMOTAaeT IIOJyYUTh HABBIKA ITOBBIIICHUS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo AUCIUILTUHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX PaboT (11 00y4aromuxcs
1o 3a04HO (hopme oOyueHus).

11.5. Meroauueckue ykazaHusi JUIsi OOYYarOIIMXCS MO MPOXOXKICHHIO TEKYIIETO
KOHTPOJIS YCTIEBAEMOCTH.

Tekymmii KOHTpPOJIb YCIIEBAEMOCTH MPEIyCMATPUBACT KOHTPOJIb KAvyecTBa 3HAHHM
00y4aromuxcsi, OCYIIECTBISIEMOTO B TEYEHUE CEMECTpa C IEJbI0 OICHMBAHUS XO0Jla OCBOCHUS
JUCITUTUIAHBI.

TCKYHII/Iﬁ KOHTPOJIb YCIIEBAEMOCTHU IMPOBOJUTCA Ha OCHOBC PE3YJILTATOB HAIIMCAHUA
KOHTPOJIBHBIX PabOT MO KaKI0M U3 pacCMOTPEHHBIX TeM JIEKIIMOHHBIX 3aHATHH. KOHTponbHbBIE
pa6OTBI HaIpaBJICHbI HAa Pa3BUTHEC TBOPYCCKOI'O IMOAXOJAa K aHAJIM3Y NPCACTABICHHBLIX 3a1a4 U
HampaBlieHbl Ha (OpMHpOBaHHE YMEHUS COCTaBJIATh aJeKBAaTHbIE MOJEIH C Y4ETOM
WHIUBUTYAJIbHOTO MOX0/a KaXK0T0 00y4YaroIIerocs.

Taxxke mpeamonaraeTcss BUJ KOHTPOJBHON pPaOOTHI B BUIE YCTHOTO TEOPETHUECKOTO
Orpoca, KOTOPBIM OTpakaeT (aKTUYECKOe BIAZCHHE OOyJarOIIMMCS TEOPETUYECKUMU
CBEJICHHUSIMH U OTMPEIEICHUSMU IO TUCIUTLINHE.

[To pesynbraraM 3amuThl JTAOOPATOPHBIX PAa0OT BHICTABIISIOTCS OIEHKH, OTPAXKAIOIIHE
CTETeHb MOHUMaHUS 00yYaroIMMCS PACCMOTPEHHON TEMBI.

KypcoBas paboTa mpuHUMAaeTCs MO YacTIM B COOTBETCTBUM C yKa3aHHOW CTPYKTYpou
(pazmen 11.3), 3a KaxAbIi pa3/ies BHICTABISIETCS OTMETKA.

Bes COBOKYMHOCTH OTMETOK ONpeneNseT PEeHUTHHr OO0ydYaromierocss BHYTPU TPYIIIBL.
OOyyaromuecs, MMEIOIINE HU3KUNA PEUTHHT BHYTPH TPYIIbBI MO PE3yJbTaTaM BbIIOJHEHUS
3a/laHui, HE MOTYT MOJYYUTh OTMETKH «OTIIMYHO» U «XOPOIIIO» HA OCHOBE PE3YJIbTaTOB OJHOTO
U3 3alaHUil WM JIOTIOJTHHUTEIBHOTO 3aJaHus B KOHIE ceMmecTpa. sl TOJTydeHuss OTMETOK
«XOpOIIIO» W «OTIWYHO» HEOOXOJAMMO CBOEBPEMEHHOE BBIMOJIHEHHE BCEX KOHTPOIBHBIX
MEPONPUITHIA U OTCYTCTBHE MPOITYCKOB KOHTPOJIbHBIX PaOOT 0€3 yBaXKUTEIbHBIX MPUUHH.

11.6. MeToauveckue yKa3aHUs I OOyYJaIONIUXCS MO MPOXOKIACHHUIO MPOMEKYTOTHOMN
aTTeCTallUU.

[IpomexyrouHass  arTectamus  OOYYAIOIMIUXCS  MPEAYyCMaTpUBAEeT  OIICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB 00y4YeHMs MO muciumuimHe. OHa BKIIOYAeT B
ceost:

— muddepeHIMpoBaHHBIA 3a4eT — 23TO0 (opMa OIEHKH 3HAHWH, TIOTyYEeHHBIX
0o0y4aromuMcsl TpU U3YYEHUU AUCHMILTUHBL, TPU BBIMOTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX



paboT, HAy4YHO-UCCIIEAOBATENILCKUX Ppa0OT U MPOXOXKACHUU NMPAKTHK C aTTECTAL[MIOHHON OLIEHKOU
«OTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIBLHO.

HuddepeHurpoBanHblii  3a4€T 10 JAUCLUUILUIMHE BBICTABISAETCS Ha OCHOBE BCeil
COBOKYITHOCTH KOHTPOJIbHBIX MEpPONpUATHI B TeueHue cemecTtpa. OOsS3aTeNbHBIM YCIOBHEM
IPOXOXKICHUs 3auéTa SBISETCS c/ada BCEX KOHTPOJBHBIX MEPOIPHUSTUH B YCTaHOBIICHHbBIE
npenogaBaresneM cpoku. HeBblllosiHeHUE 3aiaHuil U J1a0OpaTOpHBIX padOT B YCTaHOBJICHHbIE
CPOKHM, a TaKXe BBIIOJIHEHHE B YCTAHOBJIEHHBIE CPOKU pabOT, KOTOPbIE XapaKTEpU3YHOTCA
HU3KMM KAaueCTBOM BBIMOJIHEHUS W/WIM HEBO3MOXKHOCTBIO OOYyYaromuMcsi OOBSICHUTh
IOJy4eHHble pe3yibTaThl BeAET K MCKIOYEHUIO BapUaHTOB OLICHUBAHHS pe3yJbTaTOB
MHAUBUAYAJIbHON POMEKYTOYHON aTTECTALUN HA «OTIUYHO» UITH «XOPOLLIOY.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpamMmy JUCIUILIAHBIL

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




