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AHHOTaNIMA

HuctuiuimHa «MoJenupoBaHUEe CHCTEM» BXOJUT B 00pa3oBATENbHYIO MPOrpamMMy
BbICLIET0 O00pa3oBaHMsi — IMporpaMMy OakajaBpuaTa IIO HAaIPaBJIEHUIO IOJArOTOBKH/
cnenquanbHocT  12.03.04  «buoTexHUYECKHE CHUCTEMBl U TEXHOJOIMM» HalpaBJIE€HHOCTU
«buoTexHnyeckne 1 MEAULIMHCKUE aIapaThl U CUCTEMbI». JIMCHUIUIMHA pean3yeTcs Kadeapoit
«No24y,

JlucuuiuinHa HaueseHa Ha (GOpMHPOBAHKE Y BBIITYCKHHUKA CIEIYIOUIMX KOMIIETEHIIUH:

[IK-1 «CnocoOGHOCTh K (DOPMHUPOBAHHUIO TEXHUYECKUX TpeOOBaHUI W 3aJaHUN Ha
IPOEKTHUPOBAHNE U KOHCTPYUPOBAHHE OMOTEXHUYECKUX CUCTEM U MEJUIIMHCKUX U3JIEJINI»

[1IK-2 «CrnocoOHOCTh K MOAETHPOBAHUIO HIIEMEHTOB M IPOIECCOB OMOJOTHYECKUX M
OMOTEXHUYECKUX CHCTE€M, HUX HCCIEAOBaHMI0 Ha 0a3e NpoPecCHOHATIbHBIX IAKETOB
ABTOMATH3UPOBAHHOTO MPOCKTHPOBAHUS W CAMOCTOATEIBHO pPa3pabOTaHHBIX MPOrPaMMHBIX
IPOJYKTOB»

[1IK-3 «Crnoco0HOCTh K aHaNU3y, pacdyery, MPOSKTUPOBAHHIO M KOHCTPYHMPOBAHHIO B
COOTBETCTBUM C TEXHHYECKMM 3a/JlaHUEM THIIOBBIX CHUCTEM, IMpHOOpOB, JeTajieil u y3/10B
MEAMIMHCKUX HU3JeNMA UM OMOTEXHHYECKUX CHUCTEM Ha CXEMOTEXHHMYECKOM M 3JIEMEHTHOM
YPOBHSIX, B TOM YHCJI€ C UCIIOJIb30BAHUEM CUCTEM aBTOMATU3UPOBAHHOTO TPOEKTUPOBAHUS»

[IK-4 «CrocobeH TpOBOAWTH BBIYHCIUTEIBHBIE SKCHEPUMEHTHI C HCIOJIH30BAHUEM
CTaHJAPTHBIX IPOIPAMMHBIX CPEICTB C IEJbI0 IMOJY4YEHUS MaTeMaTHUYeCKUX MOJeleH
IIPOLIECCOB, TPOTEKAIOIINX B ONOTEXHUYECKUX CUCTEMAX»

ConepxaHue IUCHMIUIMHBI OXBAThIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C H3Yy4YEHUEM
0a30BBIX NOHATUH, IPEAMETA, METOJI0B U IPUHLIUIIOB MOJICIMPOBAHUS, BUIOB MOJIEIUPOBAHUS U
OCHOBHBIX IIOXOJOB K IIOCTPOGHMIO MAaTEeMaTUYeCKMX M  KOMIIBIOTEPHBIX  MOAEeJeH
ouorexunueckux cucreM (bTC).

[IpenoaBanre TUCHMIUIMHBI TpeaycMaTpUBaeT cleayromue (opMbl OpraHU3alUuu
y4eOHOTr0 mporecca: JEKINH, JIabopaTopHbIe padOThI, CAaMOCTOATENbHAsI paboTa 00yJaromerocs,
KYpCOBO€ IIPOEKTUPOBAHHUE.

[IporpaMMoil IHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHas aTTecTanus B hopme nuddhepeHInpoBaHHOTO 3a4eTa.

OO6miast TpyA0EMKOCTh OCBOCHHS JUCIIUIUIMHBI COCTaBIsET 4 3a4eTHBIX enuHulbl, 144
qaca.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



1. TlepeueHb MIIAHUPYEMBIX PE3YJIbTATOB O0YUEHUS IO TUCIUILINHE
1.1. Tlenu npenogaBaHusi JUCIUTUTMHBI
enpto mpenogaBaHusi AUCHUIUIMHBI SBJISETCS IOATOTOBKA CTYJAEHTOB B 00JacTH
KOMIUIEKCHOTO aHajn3a, UCCIEAOBAHUS M MPOCKTUPOBAHUS CIOXKHBIX OMOTEXHUYECKUX CHCTEM
(BTC) m mpoleccoB B HMX Ha OCHOBE CHCTEMHOIO IIOJXOJa C TPUMEHEHHEM METOJIOB
MaTEeMaTUYeCKOro U KOMIBIOTEPHOTO MOJICTUPOBAHUSI.

1.2. JlucumnnuHa BXOAMT B  COCTaB  dYacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa3oBaTEeNbHBIX OTHOIICHHH, 00pa30BaTEeNBHOI MPOrpaMMBbl BBICIIETO 00Opa3oBaHus (Janee —
OIl BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYYEHHS 110 TUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pesynbratamu ocBoenus OIT BO.

B pesynbrare m3ydeHus NTUCHMIUIMHBI OOyYaroONIMiCs TOJDKEH 00ajarh CleqyIoIuMH
KOMIIETEHIIMSIMUA HJTH WX 9acTsAMHU. KoMIeTeHIIMM ¥ WHAWKATOPBI UX JTOCTHIKECHUS TIPUBEICHBI B

Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMK U MHIUKATOPOB MX JIOCTHIKCHUS

Kareropus (rpynna) | Kox n HaumenoBanue | Koa m HauMeHOBaHME MHIUMKATOPA JOCTUKEHUS
KOMIIETEHIIUH KOMIETEHIIUH KOMIETEHIIMH
ITK-1 CnocobHOCTH K
[1K-1.3.1 3HaTh NPUHLMIBI TIOCTPOCHUS U
(hOopMHUPOBAHHIO
XapaKTEPUCTUKU KOMIIOHEHTOB
TEXHUUYECKUX
. OMOTEXHUYECKUX CUCTEM C YUETOM
TpeOOBaHUH 1
SaMAHHi Ha XapaKTEPUCTHK OMOJIOTHYECKNX 00BEKTOB,
[Tpodeccuonanbubie U3BECTHBIX AKCIIEPUMEHTAIbHBIX U
MPOEKTUPOBAHKE U
KOMIIETEHIIUU TEOPETUUECKUX PE3YIbTaTOB
KOHCTPYUpPOBaHUE
[1K-1.Y.1 ymets popMynupoBaTh TEXHUYECKOE
OMOTEXHUYECKUX
CHCTEM I 3a/laHue Ha pa3paboTKy OMOTEXHUYECKHUX
CHUCTEM U TEXHOJIOTMI Ha OCHOBE U3YyYEHUs
MEANIMHCKUX .
. TEXHUUYECKOH JINTEPATYpPhI
U3 JIeINH
ITK-2 CriocobHOCTSH K
MOJIETUPOBAHUIO
JJIEMEHTOB U [1K-2.3.1 3HaTh NpUHIUIBI pa3paboTKU
IIPOLIECCOB QITOPUTMOB U peaIn3allii0 MaTEMaTHUYECKUX U
OMOJIOTUYECKUX U KOMIIBIOTEPHBIX MOZEIIEH 2JIEMEHTOB U
OMOTEXHUYECKUX MPOIIECCOB OUOTOTUYECKUX U OMOTEXHUIECKUX
CUCTEM, UX CUCTEM
HUCCJICIOBAaHUIO Ha [TIK-2.Y.1 yMeTb BBIIOIHITH MAaTEMATHIECKOE
[TpodeccronanbHbIE
KOMITETEHIIHH baze MOJIETUPOBaHHUE MPOIIECCOB U OOBEKTOB Ha 0aze
npodeccuoHaNIbHbIX CTaH/IapTHBIX ITAKETOB aBTOMATU3UPOBAHHOTO
[IAKETOB IIPOEKTUPOBAHMUS
aBromaruzupoBanHoro | [1IK-2.V.2 ymers pa3zpabaTeiBaTh aaropuTMBl,
IIPOEKTUPOBAHHUS U MIPOrpaMMBbl U UX MOJYJIH JJISl CO3/1aHUs
CaMOCTOSITENIbHO OMOTEXHUYECKHUX CUCTEM MEIULIUHCKOIO
pa3paboTaHHbBIX Ha3HAYECHUS
MIPOrPaMMHBIX
IIPOJYKTOB
[TK-3 Cnocobnocts k | [1K-3.3.1 3HaTh NpUHIUIIBI TOCTPOCHUS U
aHaJIN3Y, pacyery, METO/Ibl paCY€TOB IPUHLUIINAIBHBIX CXEM
[TpodeccuonanpHpie | MPOEKTUPOBAHUIO U OCHOBHBIX (DYHKIIMOHAJIBHBIX Y3JIOB,
KOMIIETEHIIUU KOHCTPYMPOBAHUIO B | HA3HAUYEHHUE, TapaMETPhI, XapaKTEPUCTUKU
COOTBETCTBHH C TUTIOBBIX 3JIEMEHTOB OMOTEXHUYECKUX CUCTEM
TEXHUYECKUM [1K-3.Y.1 yMeTh BBIIOIHATH IPOEKTUPOBAHUE




3aJJaHUEM THUIIOBBIX
cucreM, IpuoOpoB,
JleTanei u y3JioB
MEAUIIMHCKUX

15631 (2111717871
OMOTEXHUYECKUX
CHCTEM Ha
CXEMOTEXHUYECKOM U
HIIEMEHTHOM YPOBHSIX,
B TOM YHCJIE C

JeTanei 1 y3710B OMOTEXHUYECKUX CUCTEM
MEJAMIIMHCKOTO Ha3HAYEHHS B COOTBETCTBUH C
TEXHUYECKUM 33/IaHUEM C UCTIOJIb30BaHHEM
CPEICTB aBTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHUS, a TAKXKE pa3padaThIBaTh
IPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIMIO Ha
pa3pabarbIiBaeMO€E U3/IEIHe

HCIIOJIb30BAHUEM
CHUCTEM
ABTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHUS
I1K-4 Criocoben
IIPOBOINUTE
poBoZ [1K-4.3.1 3HaTh KOMIIBIOTEPHBIE TEXHOIOTHH

BBIUNCIIUTEIILHEIE

00pabOTKH M aHAIM3a MEIUKO-OMOIOTHYECKHIX
AKCIIEPUMEHTHI C

IAaHHBIX, a TAK)KE METOILI MATEMATHYECKOTO
HCIIOJIb30BAHUEM

MOJICJIMPOBAHUS OMOJIOTMYECKUX MPOIIECCOB,
CTaHJIAPTHBIX

OMOTEXHUYECKUX CUCTEM

[TpodeccuonanpHple | MPOrpaMMHBIX
[1K-4.VY.1 ymeTb BbIOMpaTh METOABI U3yUECHUS
KOMIIETEHIIUH CPEJICTB C LIEIIBIO .
HONVICHIS CBOMCTB OMOJIOTHYECKUX 0OBEKTOB U TIPOBOIUTH
v HCCJIEIOBAaHUs 110 3aJaHHON METOIUKE

MaTeMaTHYECKUX

MOJIEJIEN TTPOLECCOB,
MPOTEKAIOIIUX B
OMOTEXHUYCCKHUX
CHUCTEMax

[1K-4.B.1 Bnagets HaBbIKaMu cOopa,
00paboTKH, CHCTeMaTU3alliy U aHallnu3a
pe3yJIbTaTOB UCCIECTOBAHUI

— Maremartuka;

— Hudopmaruka;
— HmuxeHepHas 1 KOMIbIOTepHas rpaduka;

2. Mecro nucuumianHsl B cTpykType OI1
Hucnurnnuna MoxkeT 6a3upoBaThCsl HA 3HAHUSX, paHEe TPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYECHHUH CIEAYIOIINX AUCLIUTIINH:

— HWHudopmannoHHbIe TEXHOJIOTUY;
— CucTteMHbIN aHAIU3;

- BI/IOCbI/ISI/I‘—IeCKI/Ie OCHOBBI )KUBBIX CUCTEM,

— OCHOBBI KOMITBIOTEPHOTO MPOESKTUPOBAHUS MEAUIIMHCKUX 3JIEKTPOHHBIX CUCTEM;
— Texuuueckue METOABI JUATHOCTUYECKUX UCCIEI0BAHUN U 1eUeOHbBIX BO3AEHCTBUHA.
3HaHUs, TMOJYyYEHHbIE NpPU M3YyYEHUHM Marepuana JaHHOM AMCHMIUIMHBIL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TaK U UCIIOJIB3YIOTCS MTPU U3YUYECHUU APYTUX AUCUUTLIAH:
— TlpoexkTrpoBanne OMOTEXHUUECKUX CUCTEM;

ABTOMaTH3anus 00padboTKu OMOMEAUITMHCKON HH(OPMAITUH;

- OpFaHI/I3aHI/I$I HAay4YHBIX I/ICCJ'IeI[OBaHI/Iﬁ " ITNIAHUPOBAHUEC TEXHUYCCKOT'O DKCIICPUMECHTA,

praBJ’ICHI/IC Ka4yeCTBOM MEIHMIIMHCKOMN IIOMOIIIH,;
bruoTtexHnueckue cucTeMbl MEIULIMHCKOTO HAa3HAYCHMUS.

3. O0BeM U TpyI0EMKOCTh TUCITUTLIAHBI




Jlanubie 00 oOmieM oO0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboTHI 1O TUCIUIUTHHE (M paclpele]ICHHE dTOW TPYJOEMKOCTH IO CEMECTpaM) IPEICTABICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh IUCIUILTUHBI

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 SK3aMeH

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

Ta6n1/1ua 3- Pa3,[[eJ'IBI, TCMbI JUCHUIIINHBI, UX TPYAOCMKOCTDH

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 6 4 3 9
MaTEeMaTHYSCKHX MOJCIICH
Paznen 4. Konebanus B OMOJIOTMYECKUX CHCTEMaX 4 6 2 9
Paznen 5. MoaenupoBaHre TUHAMUYECKUX CUCTEM.
4 4 2 9
Mopenu OMOJIOrHYECKUX COOOIIECTB.
Paznen 6. UmuTaninoHHbie MOJIETH 4 4 2 6
Paznen 7. O0BEKTHO-OPUEHTHPOBAHHOE 2 4 9 4
MOJICTTMPOBAHUE
Paznen 8. [lakeTsl BU3yaJIbHOTO MOJIEITHPOBAHMS 2 4 2 4
BeinosiHeHHe KypCOBOi paboThI 17
Htoro B cemectpe: 34 34 17 59
Hroro 34 0 34 17 59




IIpakTHyeckass MOATOTOBKA 3aKIIOYAacTCd B HEMNOCPEICTBECHHOM  BBINIOJHEHUHU
Oo0y4yaromMMHUCS  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
npo¢eCCHOHATIBHON 1A TEIbHOCTBIO.

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 JEKIIMOHHBIX 3aHATHI

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

Perpeccuonnbie, UMUTALIMOHHBIE, KAYECTBEHHBIE MOICIIH.
[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. Cnenuduka MoIeIMpOBaHUS )KUBBIX CUCTEM
Hcropus nepBbix Mojeneit B 6uonorun. CoBpeMeHHast
KJIacCU(pUKaLus Mojiee OMOIOTHYEeCKUX MPOLIECCOB.
Criermnduka MOI€IMPOBAHNUS )KUBBIX cucTeM. buonornyeckuit
00BEKT MOJIETTUPOBAaHUS U ero cBoicTBa. [loHsTHE
OMOJIOTNYECKOI MOIENH.

VYcnoBust mogo6us 1Byx 00bekTOB. KOHCTAaHTHI TO00Ms.
CXoncTBEHHBIE TapaMeTPbl MATEMAaTHUYECKUX MOJIENIEH.
[Toctpoenne GyHKIIMOHATBHBIX 3aBUCUMOCTEH, CBA3BIBAIOIINX
MaciTaObl CXOACTBEHHBIX MTAPAMETPOB € pa3MepaMH Tela
JKUBOTHBIX U 4enoBeka. [Iponenypa nepenoca. [Ipumep
HKCTPANIOJISIMU PE3YIbTaTOB KOMOMHUPOBAHHOTO BO3ICHCTBUS
($akTOpOB Cpe/Ibl ¢ IKCIEPUMEHTAIbHBIX )KUBOTHBIX HA
4eJI0BEKA.

3 Paznen 3. O0mast MeTOA0IOTHSI IIOCTPOCHHS MAaTEMaTHIECKUX
MoJeJei

Monenu, npuBosuye K oqHoMy nuddepeHuaibHOMy
ypaBHeHHUIO. [loHATHE pelIeHns: 0THOTO aBTOHOMHOI'O
muddepeHnranbHOro ypapHeHust. CtalinoHapHOE COCTOSIHUE
(cocTosiHME paBHOBECH). Y CTOMYMBOCTD COCTOSTHUS
paBHOBecHs. MeToabl OLIEHKH YCTOWYNBOCTH. Pemenue
JTUHEeHHOTro U(QepeHIINaNbHOTO YpaBHEHHS.

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




LUKJIbI, KBA3UCTOXACTUYECKOE TOBEJCHUE, BCIBIIIKU
YUCJIIEHHOCTU. MaTpU4Hble MO TONyJALui. BiusHue
3ana3piBaHusl. BeposTHOCTHBIE MOJIEIIH.

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, ®OKYC, LIEHTP.

Meron JIsmyHoBa nTMHEapU3aLMU CUCTEM B OKPECTHOCTH
CTalMoOHapHOro cocrosiHus. [Ipumeps! nccnenoBanus
YCTOMYMBOCTU CTAlMOHAPHBIX COCTOSHUM MOJENe
OMOJIOTUYECKHUX cUCTeM. Y paBHeHHUs JIoTku. YpaBHEHUS
Bonbsreppa. Meron ¢ynkuuu JlsmyHoBa.

Paznen 4. Konebanus B OMOJIOrMYECKUX CHCTEMax

[TonsiTue aBTOKONCOaHMI. M300paxkeHne aBTOKOIe0aTeIbHON
cucTtembl Ha pa3oBoii iockocTH. [IpenenpHble HUKIBL. Y Cll0BUs
CyILIECTBOBaHUS NIPEAENbHBIX IUKIOB. PoXaeHue npenenbHoro
mukia. bugypkanus AuaponoBa-Xomda. Msrkoe u )KecTkoe
BO30YyKAeHHe kojebanuil. Mogens 6proccensitop. [Ipumepst
aBTOKOJIEOATEIbHBIX MOJIEJIEN TPOLIECCOB B KUBBIX CUCTEMAX.
Konebanust B TeMHOBBIX Ipolieccax poTOCHHTE3A.
ABTOKOIE0aHUS B MOJIENN [IMKOJIN3a. BHYTpHKIETOUHbBIE
Kosie0aHusl KOHIICHTpaIK Kaibliys. KieTouHble IUKJIBL.

Paznen 5. MonenvupoBanre TMHAMHYECKUX cucTeM. Moenu
OMOJIOTMYECKUX COOOIIECTB

OCHOBHbIE TOHATHSI TEOPUU TUHAMUYECKUX CHUCTEM.
[Ipenenbuble MHOKECTBA. ATTpakTOpbl. CTpaHHBIE aTTPAKTOPBI.
JnHamuyeckuii xaoc. JINHEHHBIN aHAIN3 YCTOWYUBOCTH
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. Moenb
YETBIPEXBUIOBON CHCTEMBI.

Paznen 6. UMutanimoHHBIE MOJEITH

Crpykrypa, TpeOoBaHus, nporecc uMutanuu. Crneuuduxa
UMUTAIIIOHHOTO MOJICIUPOBAHUS OMOJIOTUYECKUX MTPOLIECCOB U
CUCTEM. DTaIlbl HMHTAIIMOHHOTO MOJICTHPOBAHUSI.
CogepxaTenbHOe OMUCaHHe 00bEKTa MOACTUPOBAHUS U €T0
KOHIIeTITyaTbHast Mojieb. CriocoOs! (hopmMambHOTO
MPEJICTABICHHUS] UMUTAIMOHHON MOJIENN: aKTUBHOCTSIMH,
anmapaTroM COOBITHH, TpaH3aKTaMH, arperaTaMu | IMpoIeccaMu.
OreHka aIeKBaTHOCTH UMUTAIIMOHHON Mozenu. [IpoBenenue
MAaIIHHHBIX SKCIIEPUMEHTOB C MOJICIIBIO M aHATU3 PE3yJIhbTaTOB
MoienrpoBaHus. Crenuantn3upoBaHHbIE I36IKH UMUTAIIHOHHOTO
MoJIeTMpoBaHus. [I[puMepsl TOCTPOCHUS U UCCIICAOBAHUS
MMMTAIMOHHBIX MOJCICH B MEIMKO-OMOJIOTHYECKUX
uccaenoBanusax. MogenupoBanue ¢ momoibio Matlab Simulink:
MOJICTTMPOBAHUE PEUYECBOIO arapara; MOJACTUPOBaHNE OpraHa
CIIyXa; MOJICIIMPOBAHUS COCTOSIHUS PEPIICKTOPHOMN TYTH;
MMUTAIIMOHHOE MOJCIMPOBAHNE TPOBOJAUMOCTH HEPBHBIX




MOACIb TemI000MeHa.

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

7 Paznen 7. OObEKTHO-OPUEHTUPOBAHHOE MOJCIUPOBAHNE

pelieHue.

MOJEJIUPOBAHMSL.

OcHoBHBIE MOHATUA. brubimorexku kinaccos. YnucinenHoe

Hcronnp30BaHne TEXHOJIOTUH OG'BCKTHO'OpI/IeHTI/IpOBaHHOFO

Solution).

University).

Group).

Studium.

Paspnen 8. IlakeTsl BU3yaabHOTO MOJIEIUPOBAHUS
CymiecTByroume noaxoasl K BU3yalbHOMY MOJEINPOBAHUIO
CJIO’KHBIX IMHAMHUYECKUX CHCTEM.
[Takets! "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), oreuectBennslit maket 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 IpakTUYEeCKUX | TpyaoeMKOCTh, |MIPAKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL
(gac) JIUHBI
VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tewmbl 1ab0paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEACHBI B TAOIUIE 6.
Tabmuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanme 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 oTCUETOB U dPPEeKT
HaJIOXEHUS
2 | MopenupoBanue, 06paboTKa U aHATIN3 4 1 1,2,3,8




CUTHAJIOB OHMOJIOTHYECKOI0 MMPOUCXOKIACHUS.

Hudposas punbTpanus
anekTpokapanorpammsl (OKI)

3 | MonenupoBanue, 00pab0OTKa U aHATIU3 4 1 1,2,3,8
CUTHAJIOB OMOJIOTUYECKOTO MTPOUCXOKICHHUS.
Koppensunonnsiii anamus
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.
[TpumeneHne 1 aHAU3 aganTUBHOTO (pUITBTpa
ceTeBo HaBOAKHU K curHany DKI

6 | MonenupoBanue, 00pabOTKa U aHAIH3 4 1 1,2,3,8
CHTHAJIOB OMOJIOTMYECKOTO TIPOUCXOIKIACHUSI.
AHau3 nyJabCOKCUMETPHUECKOTO CUTHAIA

3ammTa 1a60paTOpHBIX paboT 10

Bcero 34

4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU pabOTHI

ens KypcoBoii pabOTHI:

YacoB npakTHUECKOH MOArOTOBKHU:

[IpumepHbIe TeMBI 3a1laHUi 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 camocrositensHOl paboThl

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 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-METOAMYECKNE MaTepHalbl JIJIsi CAMOCTOSITENIEHONH paboThl OOYYarOIIUXCS YKa3aHbI B
ma. 7-11.




6. IlepeueHb MeYaTHBIX M AIEKTPOHHBIX YUCOHBIX U3TAHUIN
[lepeueHp mevaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX U3/IaHUHN IIpUBeieH B Tabmule 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:
YyeOnoe 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.
SkoBneB. - 5-¢ u3a.,crepeoTu. - 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.,
uctp. u gon. — Musnck: J{uzaisIIPO,
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/I1aHUE.

|/ 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
MPOrPaMMHOTO O0ecTeueHus
[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(}OPMaIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTn «HTepHeT», HEOOXOOMMBIX i OCBOCHHS JUCIUILTAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»

URL agpec HanmenoBanune
http://e.lanbook.com/books Hoctyn B ObC «Jlanb» ocymiecTBisieTcs o

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 | Joxymenrtanust MATLAB Ha pycckom si3bIke

https://exponenta.ru/news/cifrovaya- Jlexnust "Ludposas oOpabotka 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 mTpoOrpaMMHOTO OOECIICUCHHSI, HCIOJb3yeMOr0 TMPU OCYIIECTBICHUHN
00pa30BaTeNbHOTO MpoIiecca MO TUCITUTUIHHE.
[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 PEIICHHS 33]]a4 TEXHUUIECKUX BBIUUCIICHHI
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 HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBJIEH

tabymue 11.

Tabmuna 11— Ilepedyenr HHPOPMAIMOHHO-CITPABOYHBIX CHCTEM

B

Ne ni/m HaumenoBanue

1 Caiit bubnmorexu I'Y AIT (https://lib.guap.ru/)

2 basb1 nannsix @enepansaoro Muacrturtyra [IpomeimuienHolt COOCTBEHHOCTH 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

BaTEIHLHOTO MPOIIecca IO AUCIUILINHE, TPEICTaBICH B Tadymie] 2.

Tabnuna 12 — CoctaB MaTepHalbHO-TEXHIUYECKON 0a3bl

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

KomrmsroTepHsIii Ki1ace Il MPOBEACHUS Ta00PaTOPHBIX paboT 14-33

10. OmneHouHbIE CpeACTBa IS TPOBECHHS TPOMEXKYTOTHOHN aTTECTAIIH

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

By npomexyTO4YHOM aTTecTalnun [IepedyeHp OLICHOYHBIX CPEACTB
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 OOy4aronMMuUCs TMpPUMEHsSeTcsl 5-0ayuTbHas MIKaja OIEHKH C(HOPMHUPOBAHHOCTH




KOMIIETCHIINM, KOTOpasi puBeieHa B Tabimie 14. B TedeHne cemMecTtpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOAYJIBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKATbHBIM HOPMATHUBHBIM aKTOM
I'VAIL

Ta6ymmma 14 —Kpurepuu orieHKH ypoBHS cYOPMUPOBAHHOCTH KOMIIETEHITUN

OI1eHKa KOMITETEHIUN

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

— o0Oyyaromuicss TIyOOKO M BCECTOPOHHE YCBOMJI IPOrPaMMHBIH
MaTepua;

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

— ONMHpasCh HA 3HAHWS OCHOBHOW W JOMOJHHUTEIBHOU JIMTEPATYpPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC MOJIOXKEHUS C MPAKTHYCCKOM
JESITEIIbHOCTHIO HAIPABIICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNHaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00y4Jaronuiicst TBEPIO YCBOMII IPOTPAMMHBIN 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;

— HEe MOXKET apryMEHTHPOBATh Hay4YHbIE MTOJIOKEHHUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

«HEY/IOBJICTBOPHUTEIIEHO»
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJILHBIC 3aJIaHUS WIH WHBIC MAaTECPHAIIBI.
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 / mudd. 3auera npeacraBieHsl B Tadauie 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 MOJCIMPOBAHHUS.




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

IK-1.3.1

[IpuHIMIIBI CUCTEMHOTO MOAX0Aa B MoienupoBanuu. Cuctema
Kak 00beKT uccnenopanus. Kiaccuduxamnus cucrem. CnocoOst
Y METOJIOJIOTHUSI OTIMCAHUS CUCTEM.

ITK-1.3.1

[IpuHUKITBI UMUTATMOHHOTO MOJICIUPOBAHUS U IPUMEPHI
moxenein. [loustue agexkBaTHocTy Moxenn. OOO0OIIEHHBIN
QITOPUTM MOCTpoeHUst Mojenu. Llens MonenupoBanus.
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

Anroput™Mu3anus npoueccoB GyHKIMOHUPOBAHUS
MozienupyemMoi cuctembl. OnTUMH3AIMS CTPYKTYpbL. Pacuer
napameTpoB Mozenu. [IpuHaTue pemenuii no pe3ynbraraMm
Mojenu. Pemenue 3agau 1 000CHOBaHHUE PELICHUI

[IK-2.V.1

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

IIK-1.3.1

Teopus sxcniepumenta. Kiaccuduxanus nogobuii. Teopema
Herorona-beprpana. [Ipumep ncnonb3oBanus

IIK-1.3.1

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

[IK-1.3.1

10

KBa3zunonobue, sKBUBaJICHTHOE 110100M€, aITOPUTMUYECKOE
nonobue, kubepuernyeckoe nopoodue. [Ipumepsl. MeTos!
omnpezaeneHus: KOOPOUIMEHTOB MOI00MUs.

[IK-2.3.1

11

[TpuHIIMT MaKCUMaTBLHOTO TIPABAOINIOA00US MATEMATHUYECKUX
Mojenell. YpaBHeHue mpaBaonoaooms. 3aiadya Ha
(dhopmMupoBaHNe ypaBHEHHUsI MPABIONIOA00HUS

[K-2.V.1

12

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

[IK-3.V.1

13

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

[K-2.V.1

14

JletepMuHUpOBaHHBIE MOAENU. HenpepbIBHbIE U AUCKPETHBIE
Mojienu. Pemienne 3a1a4d Ha onpeiesieHne TUIa MOJEIei,
MIOCTPOEHUE CXEM MoJIeNen

IK-3.3.1

15

Moenu nponeccoB yrpaBiieHUsl. 3aMKHYTbIE U HE3AMKHYTHIE
KOHTYpHI. Pelienue 3a/1a4 Ha MOCTPOEHUE MOJIENIN

[IK-3.¥.1

16

Monenu, npuBoOJAIIME K OAHOMY A depeHInanbHOMy
ypaBHeHHU10. [IoHsATHE pelieHns 0IHOr0 aBTOHOMHOIO
middepeHnranbHOro ypaBHeHus. Perenue 3amau

[IK-2.V.1

17

JIunelinple u HeNMMHEWHbIE Moienu. CBOWMCTBA M PUMEPHI
IIOCTPOEHUs

[IK-4.V.1

18

ConepxarenbHble U opManbHBIE Moienu. CBOWCTBA U
MIPUMEPBI TOCTPOEHUS.

[IK-4.¥.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

CranuoHapHoOe COCTOSIHUE (COCTOSIHUE PAaBHOBECHS).

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

ITK-3.3.1

22

Mopenu, onuchIBaeMbIE CHCTEMAMH JIByX aBTOHOMHBIX
muddepeHnanbHbIX ypaBHeHUH. Da3oBast MI0CKOCTb.
®da3oBbIil nopTpeT. MeTo1 M30KIMH. [ TaBHbIE W30KJIMHBI.

ITIK-1.3.1

23

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

IK-1.3.1

24

OO6mmue moHATHs TEOpUU MHOKECTB. CBONCTBA MHOXECTB.
@opMabHBIN A3bIK ONMCaHUsA BbIpaxkeHU. 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

[IK-2.V.1

27

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

[K-1.3.1

28

[Tonsitue 06 McurcIeHUU BhICKa3bIBaHUM. AJ(aBuUT.
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 IyKTUBHOTO JIOTUYECKOT0 BhIBOJIA. Perienue 3anay, ¢
MTOCTPOCHHUEM OJIOK-CXEM pelIeHus

[K-1.V.1

31

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

[K-1.V.1

32

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

[K-3.V.1

33

Jlornueckue ¢pynkuuu. OnpeneneHus 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

Jnuamuyeckuit xaoc. JINHEMHBIN aHAU3 YCTOMYUBOCTH
TpaeKTOpHui. JIMCCUIIATUBHBIE CUCTEMBI. Y CTOMYUBOCTH
XA0TUYECKUX pelIeHUI. Pa3MepHOCTh CTPAHHBIX aTTPAKTOPOB.

[IK-1.3.1

38

OObeKTHO-KIIACCU(PUKAIMOHHOE MOJICTHPOBAHUE CIIOKHBIX
cucreM. Vcnonp30BaHnEe TEXHOJIOTHHA OOBEKTHO-
OpUEHTUPOBAHHOTO MoenupoBanus. [IpocTpancTBO
HUIEHTU(DUKATOPOB OOBEKTOB.

IK-3.3.1

39

Cocrosiane 00bexTa. IIpocTpaHcTBO COCTOSIHUN 0OBEKTA.

[1K-4.B.1




JIOKyMEHTaJIbHOE OIMCAaHUE ITPOCTPAHCTBA COCTOSIHUMI
HCCIIEyeMOro 00bEKTa

40 MonenrpoBaHue OTHOLIEHUI MeXIy 00bEKTaMU U KilaccaMu [1IK-4.3.1
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 IOHSTHS U [IK-3.3.1
omnpeeneHus. Penenue 3a1a4 1o NOCTPOSHUIO CXEM

44 KomnerotepHoe mozenrpoBanue. OCHOBHBIE TOHATHS U [1IK-4.3.1
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 Il KYPCOBOTO MPOCKTUPOBAHUS/BBIITOTHEHHS
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 KUCIOPO/ia B
JIETATEIbHBIX amnnapaTrax

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

5 Mojenp annapara KOHTPOJIS KAMJUIIPHOTO KPOBOCHAO0KEHUS

6 Mopnens aBTOMaTH4YECKOTO PETYNIATOPa apTEPUATBHOIO U BEHO3HOTO
IIOTOKOB

7 MonennpoBaHue OYUCTUTEIBHBIX 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 koppekuuu ciyxoBOro BOCIPUSATHUS

10 Mopens BTC koppekinu 3puTeabHOro BOCIPHIITHS

11 Monens BTC xoppekuiny TaKTUIBHOTO BOCIPUSATHUS

12 MonenupoBanue BTC anekTpocTaTndeckoro noaaBieHus 6071eBOro
CHUHJIpOMa Y YeJI0BeKa

13 Monenp anmnapara o0ecIeqrBaOIIero BOCCTAHOBICHNE (PYHKIIUI YCIIOBHOTO
pednekca

14 MopenupoBanue QyHKIMHA OMIOPHO-ABUTATEILHOTO ammapara

15 MoienrpoBaHue yTpauyeHHbIX QYHKIHMHA 3pUTEIBHOTO BOCTIPUSTHUS

16 MojenupoBaHe yTpaueHHbIX (QYHKIMH CIIyXOBOI'O BOCIIPHSITHS

17 Moienp 4eI0BEKO-MAIlIMHHOTO B3aUMOIEHCTBUS

18 MopenvupoBaHue anmnapaTra BOCCTAaHOBIICHUS (PYHKITUN BECTUOYIIPHOTO
annapara

19 MopenupoBaHue poliecca MOHUTOPUHTA 3a00JI€BaHUS YEIIOBEKA




20 Mopnens MeToa aBTOMaTU3UPOBAHHOTO MCCIEAOBAHUS TICUXHUUECKOM
YCTOMYMBOCTH JTJUYHOCTH K BHEITHUM BO3ICHCTBUSM

21 Mopenb KOHTPOJISE YTOMIISIEMOCTH

22 MoaenupoBaHue TpuOOPHOTO YIIpaBICHUS LIeJICHAIIPABICHHOM
JIEITEIbHOCTHIO YEJIOBEKA

23 Mopenb cucTeMbl aBTOMAaTHYECKOTO OOHAPYKUTEIISI SMOIIMOHATIBHOTO
cTpecca

24 Mogpens BTC st u3ydenust ncuxohu3noI0orHuecKOl peakiiiy YejIoBeKa Ha
BHEITHHE Pa3paKUTENN

25 MoaenupoBaHue mpoiiecca peadIMTaK MalMeHTOB 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
MEIUIIMHCKUX UCCICAOBAHMIX

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 Oyukuuu aerkux 1 ux Mozaenb B BTC uckyccTBeHHOro JIEFKOro

34 MonenupoBaHue CHCTEMbl MOHUTOPUHTA BEDKUBAHHSI JKHBOTHBIX ITPH
BO3JICHCTBUH MPUPOJIHBIX (AKTOPOB

Bompocsl 111 mpoBeneHHsT NPOMEXKYTOYHOM AaTTecTalli B BUJE TECTUPOBAHMS
IpeJICTaBICHBI B Ta0wmie 18.

THunb! TECTOBBIX 3aJJaHUN U UHCTPYKLIMH JUISI UX BBIITOJIHEHUS:

1 tun. 3agaHue KOMOMHUPOBAHHOI'O THIA C BBHIOOPOM OJHOIO BEPHOTO OTBETa U3 UETHIPEX
NpeUIOKEHHBIX U 00OCHOBaHHMEM BblOOpa (MHCTpykuus: IlpouuTtaiite TekcT, BbIOEpUTE
NPaBUJIbHBIN OTBET U 3aMIINTE apTryMEHTbI, 000CHOBBIBAIOIIME BEIOOpP OTBETA);

2 Ttun. 3agaHMe KOMOMHHMPOBAHHOTO THUMA C BBIOOPOM HECKOJIBKMX BapHAaHTOB OTBETa M3
NPEJUIOKEHHBIX M pa3BepHYThIM 00OCHOBaHMEM BblOOpa (MHCTpyKuus: [IpouwTaiite Tekcr,
BbIOEpUTE MpaBUIIbHbIE BApHAHThl OTBETA M 3aIUIIUTE apryMEHTHI, 00OCHOBBIBAIOIINE BBIOOP
OTBETOB);

3 tumn. 3agaHue 3aKphITOTO THMAa HA YCTaHOBJIEHHE COOTBETCTBUs (MHCTpyKuus: [IpouunTaiite
TEKCT M YCTAaHOBHUTE COOTBETCTBHE. K Kax10il mo3uiuu, JaHHOM B JIEBOM CTOJIOIE, Moa0epHuTe
COOTBETCTBYIOIIYIO TIO3UIHIO B TIPABOM CTOJIOIIE)

4 Tun. 3amaHue 3aKpHITOrO THUIA HAa YCTAHOBJIIEHHWE IOCJIEI0BAaTENbHOCTH (MHCTPYKIIHS:
[TpounTaiiTe TEKCT M YCTAHOBUTE IIOCJIENOBATEIBHOCTh. 3allMLIMTE COOTBETCTBYIOLIYIO
II0CJIEI0BATEIBHOCTh OYKB CJI€Ba HAIPaBo);

5 tumn. 3agaHue OTKPBHITOTO TUIA C pa3BepHYThIM oTBeTOM ([IpoumTaiiTe TekcT M 3amumIUTe
pa3BepHYTHI 0O0CHOBAaHHBIN OTBET).




Ta6muma 18 — [IpumepHsIii mepedeHs BONPOCOB IS TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKAaTOpa

1

1 Tun. YacTh peanbHOro MUpa, KOTOPYIO CYOBEKT pa3inyaeT Kak HeuToO
1[eJ0e, peabHO CYIIECTBYIOIIEE, MM BO3ZHUKAOIIEE B €r0 COSHAHUH U
o0ranaroliee cgoticmeamu, 3HaUCHUSI KOTOPBIX MO3BOJISIOT HAM
OJTHO3HAYHO PACIIO3HABAThH 3TO HEUTO B TEUYCHHE HEKOTOPOTO BPEMEHU
Ha3bIBAETCS:

1. oObekToM;

2. MOJIEIIBIO;

3. TPOTOTHIIOM;

4, apxeTurom.

I1K-1

1 Tun. CiocoOHOCTh 00BEKTA MPOSBIATH CE0s1 BO B3aMMOOTHOIICHUSAX C
JIPYTUMH 00BEKTaMM U Cpeioil OOMTaHUs, WM IIPU CONIOCTABICHUU
00BEKTOB JIPYT C APYTrOM HA3bIBACTCS;

1. cBOWCTBOM;

2. TIOBEIECHUEM,

3. 0COOEHHOCTEIO;

4. VMHIUBUAYAIBHOCTBIO.

[1K-2

1 Tun. Koneunoe MHOKeCTBO (PYHKIIMOHAIBHBIX 21eMenmos (00HEKTOB)
U OmHOWeHUll MKy HUMH, BBI3BAHHBIMU B3aUMOICHCTBUEM ITHX
00BEKTOB, BBIJICJICHHOE U3 CPE/Ibl B COOTBETCTBHH C BHIOPAHHOH yebi0
uccne006anus B Ipeieliax OnpeaeNICHHOTO 8PeMEeHHO020 UHMEPBAd
Ha3bIBACTC:

1. xnacrepow;

2. CHCTEMOM;

3. yHHBEpCAITbHBIM MHOKECTBOM;

4. reHeparbHOW COBOKYMHOCTHIO.

[1K-3

1 Tun. Ycnosue, GpopMynupyeMoe B BUJIe HEKOTOPOT'O OTHOIICHUS Ha
MHOYKECTBE 3HAaUEHU I ONpEeEeICHHOT0 M0Ka3aTelIsi CBOUCTB U
HCIOJIb3YEMOE ISl BBIOOpA HCKOMOTI'O PEILLIEHUs], HA3bIBAETCS:

1. xpurepuewm;

2. arpubyrtowm;

3. cnenudukanue;

4. TpUHAIIEKHOCTHIO.

[IK-4

2 tun. B mMoaenupoBaHUM CUCTEM BBIIEISIOT Pl CIIOCOO0B
MpeJICTaBICHHUS 00BEKTa, & HMEHHO:

1. aHanuTHYeCcKHE;

2. aNTOpPUTMHUYECKHE;

3. UMHUTAIMOHHEIC;

4. WCKIIOYaIoIINe.

[K-1

2 tun. Mojienu no Xxapakrepy oToOpaXxeHHs CBOMCTB 00BbEKTa MOYKHO
pa3eNuTh Ha:

1. crpykTypHBbIE;

2. (yHKIMOHAJIBHEIE,

3. HemapaMeTpuyecKue.

[1K-2

2 Tun. MaremaTnudecKkue MOJIENIH IO THITY UCIIOJIb3YEMBIX YPaBHEHUI
MO/IPA3AEIIAIOTCS Ha:

1. nuHeWHEBIC;

2. HCIWHEHHBIE,

3. TpHUaAHTYJISpHBIC.

IK-3

2 tun. o xapakTepy NpUYNHHO-CIIEACTBEHHOMN CBSI3U BBIIEISIOT

[1K-4




CJICOAYIOIIKUC BUbL MO,[[GJICﬁ U MAaTCMAaTUYCCKUX aIlllapaTOB:

1. neTepMUHHPOBAHHBIC;
2. CTOXaCTHYECKHUE;
3. TpeneaeHTHBIE.

9 3 tun. YCTaHOBHUTE COOTBETCTBUS: I1K-1
1 | crarudeckoe MOACIMPOBAHUE | & | COCTOSTHUE CUCTEMBI B
onpeAcNIEHHbIA MOMEHT
BpEMEHU
2 | IMHAMUYECKOE 0 | moBedeHNe, H3MEHEHNE U
MOJICIUPOBAHUE pa3BUTHE CUCTEMBI BO
BpEMEHU
3 | THIIOTETHYECKOE B | MPEINOIIOKECHUS O
MOJEIUPOBAHUE B3aUMOJICICTBUU BHYTPEHHEN
Y BHEIITHEH CPe/Ibl CUCTEMBI, O
CBA3SIX U QYHKIUAX €€
3JIEMEHTOB
4 | KOHIIEITYaJIbHOE T' | IPEIIOJIOKEHUS O
MOJICIIUPOBAHUE B3aMMOJICHCTBUH BHYTPEHHEH
Y BHEIIIHEH CPEJIbI CUCTEMBI, O
CBS3SIX U QYHKIUAX €8
9JIEMEHTOB
10 3 Tun. YCTaHOBUTE COOTBETCTBHS: I1K-2
1 | MaTeMaTHYECKOE a | pa3paboTka U M3yueHUe
MOJICTTMPOBAHUE MaTeMaTHYECKOTro 00bEKTa
2 | MakeTUpoOBaHUE 0 | uccrenoBanue u pazpaboTka
(u3nuecKoro o0ObeKTa
3 | DKCIEpUMEHT B | IIeJIEHANPaBIEHHOE
uccieoBaHue (PU3NIECKOro
W1 UH(HOPMALIMOHHOTO
00beKTa
4 | HaOmoacHUE I | U3y4eHUe CUCTEMBI 0e3
BMEIIATEIBCTB B €€ MPOLECCHI
11 3 Tumn. YCTaHOBUTE COOTBETCTBU: I1K-3
1 | BEIIBIICHUE TECHICHIUI a | TMHEeNHbIe ypaBHEHUS
2 | TIOUCK CKOPOCTEHt 0 | nuddepeHnnanbHbIE
ypaBHEHUS
3 | mowuck momiaaei 1 00bEMOB onpeeIEHHbIC WHTETPAJIBI
4 | cocTaBleHHE IBPUCTUK T | HabOPHI peIIaroIIUX TPABUI
12 3 tum. YCTaHOBUTE COOTBETCTBUS: T1K-4
1 | aHaTUTHYECKUH METO a | SIBHBIE 3aBUCHUMOCTH ISt
XapaKTEPUCTUK CUCTEM
2 | YUCIICHHBII METO/ 0 | pacuért ypaBHEHUH IS
KOHKPETHBIX HaYaJIbHBIX
YCIOBUM
3 | KaYeCTBEHHBII METOL B | HCCIIEIOBaHUE CBOMCTB
4 | IMUTALIMOHHBIA METO/ I' | MCCeN0BAaHUE MTOBEACHUS
13 4 Tumn. YCTaHOBUTE MOCIEI0BATEILHOCTD B MOPSIIKE YOBIBAHUS TIK-1

nH(pOpMaLIUK O MOAETUPYEMOM CUCTEME:

a) mpsMoe moaodue;
0) KOCBEHHOE MoI00we;
B) YCJIOBHOE MOJ00HE.




14 4 Tum. YCTaHOBUTE MOCIEIOBATEILHOCTD SI3BIKOB B Mopsiyike yBenuueHus | [TK-2
TOYHOCTH OIMCAHMS MOJIEIIH:
a) MaTeMaTHYeCKUui;

0) npodeccuoHaNTbHBIN;
B) pa3rOBOPHBI.

15 4 Tun. YCTaHOBHTE MOCJIEI0BATEILHOCTH onepanuii npu popmupoannu | [1K-3
[I03HABATEIIbHOU MOJIEIIN:

a) ompeneseHre CTPYKTYPHI;

0) ycTaHoBiIeHHE (YHKUUH;

B) YCTaHOBJICHHE B3aUMOOTHOIIICHUH AJIEMEHTOB M KOMIIOHEHTOB.

16 4 tun. YCTaHOBUTE MOCJIEI0BATEIBHOCTD onepauuii npu popmuposanun | [1K-4
IIparMaTu4eckoi MOAEIH:

a) 3a/JaHue 1eJIeBOl QYHKINY;

0) BBIOOP KOMITOHCHTOB;

B) (dopmupoBaHHe NpaBUI (HYHKIIMOHHUPOBAHHUS CHCTEMBI

17 5 tun. /laiite onpeneneHne NOHITHS «MOJEIUPOBAHUE CUCTEM IK-1

18 5 tun. [lepeuncianre 0cOOEHHOCTH MOJICTUPOBAHUS OMOTOTHUECKUX [1K-2
CUCTEM

19 5 tun. OnuuuTe NPUHIUIBI 1 0COOEHHOCTH MOJEIUPOBAHUS [K-3
OMOJIOTMYECKUX NPOLIECCOB, CUTHAJIOB U CUCTEM.

20 5 tun. OnuuuTe COBPEMEHHbBIE IIPOrPaMMHBIE CPEJICTBA IS [IK-4

MOICIINPOBAHUA OMOJOrMYECKUX IIpouecCoB U 0COOEHHOCTH
IMOCTPOCHUA UMHUTAIMOHHBIX MOI[GJIGﬁ Ha X OCHOBC.

Cucrema OLICHMBAHMS TECTOBBIX 3aJaHUM:

1 tun. 3amanre KOMOMHMPOBAHHOTO THIIA C BBIOOPOM OJIHOTO BEPHOTO OTBETA W3 YETHIPEX
MPEJIOKEHHBIX U 000CHOBaHHWEM BHIOOpA CUMTAETCS BEPHBIM, €CIIH MPaBWIBHO yKa3aHa 1udpa
U TIpUBEJEHB KOHKPETHBIE apryMEHTHI, HCIIOJIb3yeMble TMpu BbIOOpe oTBeTa. [lonHoe
COBMAJIEHHE C BEPHBIM OTBETOM OllIEHHUBaeTCs | OajioM, HEBEPHBIA OTBET WIIM €T0 OTCYTCTBHUE —
0 Gamnos.

2 tun. 3agaHue KOMOWHHUPOBAHHOTO THIA C BBHIOOPOM HECKOJBKUX BapHaHTOB OTBETa W3
MPEJIOKEHHBIX U Pa3BEpPHYTHIM OOOCHOBAHHWEM BHIOOpA CUMTAETCS BEPHBIM, €CIIH MPABHIBHO
yKa3aHbl MUGPHI U TPUBEIACHBI KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMble NMPU BHIOOPE OTBETOB.
[TomHOE coBMaieHne C BEPHBIM OTBETOM OIleHUBaeTCs 1 OamioM, eclid TOMyIIEeHbl OIMOKU WITH
oTBeT OTCyTCcTBYeT — () OasoB.

3 Tun. 3agaHue 3aKpHITOrO THUIA HA YCTAHOBIEHUE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIIH
YCTAQHOBJIEHBI BCE COOTBETCTBHS (MO3ULMM U3 OJHOTO CTOJOLIA BEPHO COIMOCTABJIEHBI C
NO3ULMAMH Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM oOlleHuBaeTcs 1 6amiom,
HEBEpHBIN OTBET WK ero oTcyTcTBre —0 OannoB

4 Tun. 3amaHue 3aKPHITOTO THUMA HA YCTAHOBJIEHHE IMOCIIEIOBATEILHOCTH CUUTACTCS BEPHBIM,
€CIM TPaBUIBHO yKa3aHa Bcs TocieaoBaTenbHOCTh mudp. [lomHoe coBmageHue ¢ BEPHBIM
OTBETOM OlleHHBaeTcs | GayioM, eciiy JOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYeET — () 6asios.

5 Tum. 3amaHue OTKPHITOrO THIA C Pa3BEPHYTBIM OTBETOM CUUTAETCS BEPHBIM, €CIIH OTBET
COBIMAJAeT C JTAJOHHBIM MO COJAEp)KaHUIO M TojHOTe. [IpaBuUibHBIM OTBET 3a 3alaHHe
OlLlICHUBaeTcs B 3 Oajia, eciu JOIyIeHa O1Ha OIIHOKa \HETOYHOCTD \ OTBET MPaBHJIBHBIN, HO HE
noiHelid - 1 Oamn, ecnm gomymieHo Oosiee 1 ommOKM \ OTBET HENMpaBWJIBHBIA \  OTBET
oTcyTcTBYeT — 0 6aIlIoB.




[lepeyeHr TeM KOHTPOJBHBIX PAOOT MO AUCIUILIMHE OOYYAIOIIMXCS 3a0YHOM (OpPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t ITepeyeHb KOHTPOJIBHBIX PabOT

1 KontposibHast paboTa 1o paszeiny 1: OCHOBHbIC TOHSATHSI B TEOPUH MOJICITUPOBAHHSI

2 KonTtposnbHast pabota 1o pasneny 2: cenupuka MOJACITUPOBAHHS KHBBIX CUCTEM

3 KonTponpHas padbota mo pazaeny 3: o0mias METOA0I0THS TOCTPOCHUS
MaTEeMaTHYECKUX MOJIeIIeH

4 KonrponsHast pabora no paznenam 4,5,6: MOIEIUPOBAHNE THHAMHYECKUX CHCTEM,
WMUTAIMOHHBIC MOJICNIN, KOJIeOaHHs B OMOJIOTMYECKIX CHCTEMax

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
WH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEp)KaTcs B
JOKaJbHBIX HOpMaTUBHbIX akTtax [VYAIl, periameHTHpyrOlUX TMOPSJIOK U MPOLEAYpPY
IIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTecTalluu O0y4arolmuxcs
I'VAIL

11. Mertoauueckue yKazaHus Ui 00YJarOIIUXCsl IO OCBOCHUIO TUCIUTINHBI

11.1. Meroauueckue yka3aHus A OOy4aroIuXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
r1yOOKoe U sSCHOE HU3JIo)KeHuEe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JIEKIUM B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUHU
(dbyHIaMeHTalbHbIX MpoOJeM AMCHMUILIMHBL, METOJOB HAy4YHOTO IO3HAHUS, HOBEMIINX
JOCTHKEHUI HaydyHOUW MbIcau. B yueOHOM mporecce JeKIusl BBITOJIHAET METOA0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABIECHUE O TUCIUILINHE,
MIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JEKIIMOHHOTO MaTepuaa;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3alMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMNOJIaBaTENIEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIOOBM K  TIpeAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOIO MBIILITICHHUS.

— TOsIBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Uil CAMOCTOSTENIbHON pabOThI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKailine Trofbl;

— HAy4YUThCSl METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACNSTH TIJIaBHbIE MBICTU U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJy4YeHHe TOYHOIO NOHWMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIeKUMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCSA JAEMOHCTpalUMeW CIaiioB U
UCTOJIb30BAaHUEM DPA3aTOYHOI0 MaTepualia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHHUSI OT/IETbHBIX TEMATHUK I10 TUCHUILUINHE.

CrpyKTypa npeaocTaBieHusl JEKINOHHOIO MaTepuaa:

— BEACHME JIEKLIMOHHOIO 3aHATUS C IPEJICTaBICHUEM OCHOBHBIX CXEM W NMOHATHH NpHU
JEMOHCTPALMH CIAiI0B IPE3CHTALUN;

—  BBIICJICHHE OCHOBHBIX OINPEJICIIEHUI TEMBI 3aHATHS M10/1 3aIIUCh 00YUYaIOIINXCS;




— pa3dop OCHOBHBIX CXEM, CTPYKTYp JEKIIMOHHOTO MaTepuaia, ¢ YCTHBIM OIPOCOM
0o0y4aromuxcsl Mo IMPOLECCY YCTAaHOBIEHUS CBSI3€H MEX]Y pacCMAaTPUBAEMBIMU 3JIEMEHTaMU
CXEM.

11.2. Meroauyeckue ykazaHUs IJIsi OOYYalOIIMXCS IO BBITIOJIHEHHIO J1ab0paTOPHBIX
pabor

B xoxe BeImonHEHUs 1abOpaTOpPHBIX pabOT OOyYaIOMUNUCS JOJDKEH YIIYOWTh |
3aKpENUTh 3HAHUSA, MPAKTUYECKHE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJMKOW U TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJM(UKAMOHHON XapaKTepUCTUKON 00ydaromerocs.
BrimonHnenue m1abopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKON, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue 1abopaToOpHBIX pabOT OOYYAIOIMIMMCS SIBIISIETCS HEOTHEMIIEMOW YacCThIO
U3YYEHUS JUCIUIUIMHBI, OMpenesseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpelCTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIETYIONUX OCHOBHBIX 33]1a4 00yJaromerocs:

— TpUOOpeTeHWE HABBIKOB WCCICAOBAHUS TMPOIECCOB, SBICHUH © OOBEKTOB,
M3Yy4aeMbIX B paMKax JIaHHOW TUCIUILINHBI,

— 3aKperuvieHHe, Pa3BUTHE M JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, TMOJYyYCHHBIX Ha
JICKITUSX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 N3y4aeMOH TUCIUILINHE;

— TpuUOOpEeTeHWE  HABBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3ajanue ¥ TpeOOBaHUS K NPOBEICHUIO JJAOOPATOPHBIX paboT

JlaGoparopHble 3aHATHUS HPOBOASTCS IOCIE YTEHUS JIEKUUH, NAIOUIUX TEOPETUYECKUE
OCHOBBI JJIs1 UX BBINOJHEHUs. JlomycKaeTcs BBIIOIHEHHE J1a00PaTOPHBIX 3aHATHH 10 IPOYTEHUS
JEKUUH C LEIbI0 O0JerdyeHusl U3y4yeHUs] TEOPETUUYECKOro MaTepuana Mpu HAJU4YUKU ONMHCAHUN
paboT, BKJIIOYAIOUIMX HEOOXOJUMBbIE TEOPETHUYECKHE CBEACHUS MM CCHUIKM Ha KOHKPETHBIE
yueOHbIe U3JIaHus, COAepKaIlKe ITH CBECHUS.

OcHoBaHMeM AJ1s TPOBeICHHsI Ta00PATOPHBIX 3aHATHHA MO AUCHUIUINHE SBISIOTCS:

— Iporpamma yuyeOHOI TUCIUILUIMHBI,

— pacnucaHue y4yeOHBIX 3aHATHH.

JlaGopatopHble 3aHATUS JOJKHBI MPOBOJAUTHCS B CHEUAIN3UPOBAHHON J1abOpaTopuu,
COOTBETCTBYIOLIIEH CAaHUTApHO-TMTMEHWYECKMM HOpMaM, TpeOoBaHUSM 0€30IacHOCTH U
TEXHUUYECKOH 3cTeTnke. MarepuanbHoe o0ecredeHre JOKHO COOTBETCTBOBATH COBPEMEHHOMY
YPOBHIO TNPOBEICHHUSI MOJEIbHBIX SKCIEPUMEHTOB B OOJACTH NPUKIAJHOW HHPOPMATUKHU U
3/1paBOOXPaHEHUSI.

KonuyectBo 000py/0BaHHBIX JIAOOPATOPHBIX MECT JOJKHO OBITH HEOOXOAMMBIM ISt
JOCTHKEHUSI TIOCTABJICHHBIX Iiesiel 00ydeHUs W JOCTATOYHBIM JUIsl o0ecredeHus o0ydaeMbIM
yCIOBUNA KOM(POPTHOCTH.

Bo Bpems mabopaTopHBIX 3aHATHH MODKHBI COOIONATHCA TOPSIOK W JAUCIUIUIMHA B
COOTBETCTBUU C IIPAaBUJIAMHU MOJIB30BAHUS JAHHOU JTabopaTopueil.

[IpenogaBaTens UMeET MPaBO OMPENENSITh COJIepKaHue TabOpPaTOpPHBIX paboT, BHIOUPATH
METO/bI U CPEeCTBA MPOBEJIeHHs Ja00paTOPHBIX MCCIeI0BaHUN, HanboIee MOJTHO OTBEUaloIIne
UX 0COOEHHOCTSAM U 00eCIeurBaloIlIle BEICOKOE Ka4eCTBO y4eOHOro Impolecca.

[IpenonaBatens GopmMupyeT pyOeKHbIE U UTOTOBBIE PE3yIbTaThl (PEHTHHIM) CTYACHTA
Mo pe3yjbTaTaM BBITIOJHEHUS JTA0OpaTOpHBIX padboT. OTMeTka 3a J1abopaTopHYHO padoTy
CTaBUTCS TMocie €€ yCTHOM 3amuThl. [Ipu HEBBINONHEHMHM OJHOW WM HECKOJBKHX
7a00paTOPHBIX pabOT W3 mepeyHss 0e3 yBAKHUTEIbHOW MPUYMHBI OOYJArOUTUHCS HE MOXKET
paccuMThIBaTh Ha OTMETKY BBIIIE «Xopomio». [lomydeHHbI B Xoxe nabopaTOpHOM pPabOTHI
IPOrpaMMHBIM KOX M OTYET MO JIabOpaTOpHOW paboTe NepeAaroTcss MNPernoAaBaTeNIio B
ANIEKTPOHHOM ¢opMme 10 3amuThl. HempencraBieHue NporpaMMHOTO Koja J1abopaTOpHOM
paboThl M OTUETa B AIEKTPOHHOM (hopMe CIy’)KUT OCHOBAaHMEM sl OTKa3a IpenojaBaTeieM




NPUHUMATh 3alMTy J1abopaTOpHOl paboThl, a TakkKe Uil aHHYJIUPOBAaHHS OTMETKH O
BBITIOJIHEHUH JIA0OpAaTOpHOW paboThl, €CIM JaHHBIE MaTepHaibl HE OyAyT NpeICTaBICHbI
CTYZICHTOM BITOCJIC/ICTBUH.

[IpaBa, OTBETCTBEHHOCTH M 00SA3aHHOCTU O0YJAIOIIETOCS:

1. Ha mabopaTopHOM 3aHATHH OO0YYAIOLIUIICS UMEET MPABO 3a/1aBaTh MPETMOAABATEIIO U
(umm) 1abopaHTy BOMPOCH MO COACPKAHWIO W METOJHMKE BBITIONHEHHUS PabOThl M TpeOOBaTh
OTBETa MO cymecTBy oOpamieHus. OTBET mpernojaBarens IODKEH 00eCrevrnBaTh BBIOJHEHHE
oOyyaromuMcsi paboThl B TEUYEHHUE 3aHATHS B MOJHOM O0BEME M C HAJUICKAIIUM KaueCTBOM,
OTOBOPEHHBIM B METOJIMYECKHUX YKa3aHUSX IO MPOBEACHUIO JIA00OPATOPHBIX padoT;

2. OOyuaromuiics WMEET TIPaBO Ha BBINOJHEHHE JIaopaTOpHOW paboOThl IO
OPUTHHAILHOW METOIMKE C COTJIACHsl MPETOaBaTeNsi U MO €ro Haa30poM — MpH 0e3yCIOBHOM
cobmroaeHnn TpeOoBaHUI 0€30MaCHOCTH;

3. OOydaromuiics IMeeT MPaBO BHIMOJIHUTE Ja00paTOPHYIO PabOTy, MPOIYIIEHHYIO O
YBKUTEILHOW PUYHHE, B YaChl, COTJIACOBAHHBIC C TIPETIOaBATEIIEM;

4. OOyuaromuiicas o00s3aH NOpuOBIT Ha J1a0OpaTOPHOE 3aHATUE BO  BpeMs,
YCTaHOBIICHHOE paclUCaHUueM, U ¢ HEOOX0IUMO IpeBapUTEILHON TIOATOTOBKOIA;

5. K BemonHenuto  nmabopatopHoi  pabOThl  JIOMYCKAaIOTCS — OOydarommecs,
NOJATBEPAMBIINE TOTOBHOCTH B 00BEME TpeOOBAaHWH, COIEPKAIMUXCA B METOAMYECKHUX
yKa3aHUsIX K JabopaTopHOil paboTe W (WJIM) B YCTHBIX NPEABAPUTCIBHBIX YKa3aHHIX
Ipero1aBaTeds;

6. B xome nmabopaTopHbIX 3aHATHH OOyYaroIIUMecs BEIYT HEOOXOJMMBIC 3aIKCH,
COCTaBJISIIOT NUCBMEHHBIN OTYET (IIPOTOKOJI UCCIIEIOBAHUMN).

7. OOy4arouuiics HeceT OTBETCTBEHHOCTb 3.

—  MPOITyCK JabopaTOpHOI pabOThI 0 HEYBAKUTEILHOW IPUYHHE;

—  HEMOJTrOTOBJICHHOCTH K JIa0OpaTopHOii padore;

—  HECBOEBPEMEHHYIO cJlady OTYETOB O JJa0OpaTOpHOM paboTe M UX 3aIIUTY;

— TOpYy UMYIIECTBA U HAHECEHHE MAaTepUaILHOTO yiepoa 1abopaTopuH.

8. B mporecce 3amuThl 1a00paTopHO pabOTHI 00YUYAIOIIMIACS TOJIKEH:

— TPOJEMOHCTPUPOBATh 3HAHME METOAMKM BBIOJHEHUS pPaOOTBI M  MoOJeElNeH,
HCIIOJIb3YEMBIX B paboTe;

— yMeTh HHTEPIPETHPOBATH IIOJyUYCHHBIE B TMPOIECCe BBITOTHEHHUS PadOTHI
pe3yJbTaTHI.

Crpykrypa u opma otyeTa 0 1abopaTopHOM padboTe

Otuer mo nabopaTopHOi pPaboOTe COCTaBIAETCA KaKIbIM CTYIEHTOM HHIUBHUIYaJbHO,
700 BO3MOXKEH I0 COIVIACOBAHUIO C MpernojaBaTesieM OOUIMil OT4YET — MOATPYIIoN u3 2-
3 CTYJICHTOB.

[Ipu odopmiiennn otuera mo gadbopatopHoit paboTe B OTYETE JOJKEH OBITH 0OpMIIEH
TUTYNbHBIA JucT, npuHaToro B I'YAII oOpa3ua, nOmKHBI OBITH NMPEICTaBICHBI B YKa3aHHOU
MOCJIEI0BATEIHHOCTH CIIEAYIOLIUE Pa3Ieibl:

1. TurynpHBIN JUCT;

2. lenb pabortsr,

3. Kparkue Teopernyeckue cBeA€HUS MO TeMe pabOTHI;

4. Meroaunka BBITTOJHEHUS paOOTHI;

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

6. IIporpamMMHBIM KOJ C KOMMEHTApUSIMH K TPOBOJMMBIM  ONEpAllUsIM U
npeoOpa3oOBaHMAM;

7. Amnanus pe3ynbTaToB paboOTHI,

8. BrIBogHBI 11O padoTe.




TpeboBanus k 0ohopMIIEHUIO OTYETA O JIabopaTOpHO paboTe

Tumynonoiti  ucm SBISICTCS TEPBOM  CTPaHWICH OO0 HaydyHOW pabOThI W IS
KOHKPETHOIO BHJIa pabOThl 3aMOJIHSETCA IO OIpeAeieHHbIM MpaBmwiaM. s jgabopaTtopHoOit
paboThI TUTYIBHBIN JUCT OOPMIISIETCS CIIEAYIOMIMM 00pa3oM.

B BepxHeM mose JMcTa yKa3blBalOT MOJHOE HAMMEHOBaHWE Y4eOHOTO 3aBeleHUs U
Kadeapel, Ha KOTOPOH BBITIOJHSIACH TaHHASA padoTa.

B cpennem mone ykaspiBaeTcsi BUJA pabOThI, B JaHHOM cilydae JiabopaTopHas paboTa ¢
yKa3zaHHEM Kypca, 10 KOTOpOMY OHa BBITIOJIHEHA, U HIDKE ee Ha3BaHue. HazBanue naboparopHon
paboThl mpuBOAUTCS 0€3 CI0BA Mema U B KaBBIYKU HE 3aKIIF0YACTCS.

Jlanmee Omvke K MPaBOMYy KpPar THUTYJIBHOTO JIHCTA YKA3bIBAIOT (DaMUIIHIO, HHHUIIUAJIBI,
KypC U TPYIIY y4allerocs, BBIIOJIHUBIIET0 paboTy, a Takke (haMUIINI0, WHUIIMAJBI, YYEHYIO
CTETIEHb M JOJDKHOCTH MPENojaBaTesisi, IpUHSABLIETO padoTy.

B HmkHeM moJie JUCTa yKa3bIBAaETCSl MECTO BBIMOJIHEHHs] pabOThl U TOJ €¢ HalKCaHUs
(6e3 cioBa 200).

Llenv pabomvl NoMKHA OTpaXKaTh TeMy JTabOpaTOpHON paboOThl, a TaKKe KOHKPETHHIE
3aJauu, MIOCTABICHHBIE CTYJACHTY Ha MEpUOJ BhIMONHEHHs paboThl. [lo 00bemMy 11enb paboTh B
3aBHCHUMOCTH OT CIIO)KHOCTH U MHOT033JauHOCTHU PabOThl COCTaBISET OT HECKOJIBKHUX CTPOK JI0
0,5 crpaHuIEL.

Kpamkue meopemuueckue ceedenus no meme pabomsi. B 3TOM pasnene wuznaraercs
KpaTKoe TEOPETUYECKOEe OMHMCAHUE M3ydaeMoro B paboTe sIBICHHS WM IMpoIecca, MPUBOAITCS
Takke HeoOXoaumble pacueTHble ¢GopMynbl. Martepuan pasnena He JODKEH KOIMUPOBATh
COJIepKaHWE METOJMYECKOr0 TOCOOMS WM y4eOHHMKa 10 JAaHHOH Teme, a OTrpaHUYHBACTCS
M3JI0’)KEHUEM OCHOBHBIX MOHSATUH U 3aKOHOB, pacueTHBIX (HOpMyIl, Tabuull, TPEOYIOIMXCs IS
JanbHeWel  oOpa0OTKM  IMOJIyUEHHBIX  AIKCHEPUMEHTANbHbIX  pe3yiabTaToB.  O0beM
JUTEpaTypHOro 0030pa He JOJIKEH MPEBBIIATH 1/3 4acTu BCEro oT4yeTa.

Memoouxa evinonnenusi pabomsi. B 3TOM paszzene ONMHMCHIBACTCS TMOPSAIOK ICHCTBUH,
HAIpPaBIEHHBIX Ha JOCTHKEHHE pe3ylibTara JabopaTopHoil paboThl. bonbloe 3HaUeHHEe UMeeT
TOYHOCTH (POPMYIUPOBOK U OOOCHOBAHWE JIOTHYECKOH TMOCIEAOBATEIIBHOCTA OIEPAIIHiA,
MPOU3BOUMBIX B KOHKPETHOM TabopaTopHoit paborte.

Onucanue nonyueHHvlX pe3yibmamos ¢ NPUKpenjieHuem pe3yibmamos & cpaguueckor
¢opme. B naHHOM paszfene OMHUCHIBAIOTCS TOMYYEHHBIE pE3YyNbTaThl C KOMMEHTApUSIMU
o0yyJaromerocsi, HalpaBJICHHBIMA Ha WHTEPIPETANIO0 TOTYYCHHBIX pe3yabTaToB. [IpuBoasTcs
pe3ynbTaThl B YIOOHOH A7isl BOoCTIpUsATHS Tpadudeckot hopme.

Ilpocpammubiti K00 ¢ KOMMenmapusmu K  HPOBOOUMBIM  ONepayusm U
npeobpazosanusm. [IpuBOAUTCS NPOTPaMMHBIA KOJ, COMPOBOXKAAEMBIH KOMMEHTapUAMU K
OCHOBHBIM OIIEpalusM W TpeoOpa3oBaHusM. s yCHemHoi 3amuTsl 1a00paTopHO paboTHI
oOyJaromuiicss JOJDKEH Mo TPeOOBaHWIO TPETNoAaBaTessl MHTEPHPETUPOBATh TOT WU HHOU
(dparMeHT MporpaMMHOTO KO/1a TI0 TPEOOBAHHIO MPETIOIaBaATEIIs.

Ananusz pesynomamos pabomwl. Paznen oryera JOMKEH COAEpKaTh MOJIPOOHBIN aHAIN3
MOJTYYCHHBIX PE3y/IbTaTOB, HHTEPIIPETAIMIO ATUX PE3YJIbTATOB Ha OCHOBE (PM3NYECKHUX 3aKOHOB.
CrnenyeT cpaBHUTH IMIOJYYCHHBIE pE3ydbTaThl C W3BECTHBIMU JUTEPATypHBIMU JAHHBIMU,
OOCYIMTh WX COOTBETCTBHE CYIIECTBYIOUIMM TEOPETHYECKHM MojensM. Ecimm oOHapykeHO
HECOOTBETCTBHE TMOJYUCHHBIX PE3YyIbTaTOB M TEOPETHUECKUX PACUETOB WU IJUTEPATYyPHBIX
JAaHHBIX, HEOOXO0IMMO OOCYAUTHh BO3MOXHBIC TPHYUHBI STUX HECOOTBETCTBHH.

Bv1600v1 no pabome. B BbIBOJaX KpaTKO M3JaratloTcs pe3ynbTaThl paOOThI: MOTyYEHHbIE
OKCIIEPUMEHTAIBHO WM TEOPETUYCCKU 3HAUCHUS (DU3MYECKHX BEIMYHH, WX 3aBUCUMOCTH OT
YCIIOBUH dKCIIEPUMEHTA WJIM BEIOPAHHOM pacueTHOW MOJIEIH, YKa3bIBA€TCsl UX COOTBETCTBUE WU
HECOOTBETCTBUE (PU3NYCCKUM 3aKOHAM W TCOPCTHYSCKUM MOJIEISAM, BO3MOKHBIC MPHIHHBI
HECOOTBETCTBHSL.

Otyer mo naGopaTopHOW paboTe odopmiseTrcs Ha mNHUcYeld Oymare CTaHIapPTHOTO
dbopmata A4 Ha OIHOM CTOpPOHE JHCTA, KOTOpPHIE CINMBAIOTCS B CKOPOCIIMBATENE WU
neperuietaroTcs.  Jlomyckaercss odopmiieHHE oOTdeTa IO J1IabopaTOpHOW paboTe TOJBKO B




anekTpoHHOM Buze cpeacrBamu Microsoft Office, pykomucHbie OTYETHI /MM PYKOIHCHBIC
JOIIOJIHCHUA B OTYET npenoaaBaTejib UMCCT MIPAaBO HC IIPUHHUMATD.

Ecnu mo crnenmanabHOMY J1a00paToOpHOMY TPAKTHKYMy Tpebyercs o(pOpMHTH B KOHIIE
ceMecTtpa OOIIKil OTYET MO BCEMY LUKITY JTa0OPATOPHBIX PabOT, MOCBSIICHHBIX HCCIICIOBAHHIO
OJIHOTO M TOTO MaTepHaja pasHbIMH METOIaMH, O)OPMIISIOTCS TaKXKe M OTAEIbHBIC OTYETHI 10
Ka)KJ10i paboTe IHMKJIa [0 Mepe UX BHIMOIHEHKA. Ha OCHOBE OTYETOB 10 KaX 10l paboTe B KOHIIE
cemectpa O(GOPMIISIETCS WTOTOBBI OTYET, B KOTOPOM OCHOBHOE€ BHHMAaHHE JIOJKHO OBITH
YIEJICHO aHAIN3Y PE3yJIbTATOB, MMOJYYCHHBIX B Pa3HbIX J1a00PaTOPHBIX paboTax.

11.3. Meroauueckue ykazaHusi 1jsi 00y4aroUIuXxcs M0 BHITOJHEHUIO KYpPCOBOM pabOThI

KypcoBasg pabGora mnpoBoauTcsi ¢ Leabl0 (OPMHUPOBAHUSA y OOYYAIOLIUXCS OIbITA
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 3314 POoPeCcCHOHATBHOMN e TETbHOCTH.

KypcoBoii pabora HampaBieHa Ha OOy4deHHME MpaKTHKE IPOBEJIEHHUS HAy4YHOIO
UCCJIEIOBaHMSI C MO3UIMM CHUCTEMHOIO aHajiu3a W MpaBwiaM O(OPMIIECHHUS IOJYyYEHHBIX
pe3yabTaTOB UCCIIEOBAHUS.

KypcoBas pabora mo3Bosser 00yJaromemMycs:

— CHCTEMaTU3HpOBaTb U 3aKPENUTh IIOJIYYEHHbIE TEOPETHYECKHE 3HAaHUA U
NPaKTUYECKHEe YMEHHUS 1O TNPO(PECCHOHANBHBIM YYEOHBIM TUCHMIUIMHAM M MOAYJISIM B
COOTBETCTBUU C TPEOOBAHUAMHU K YPOBHIO NMOATOTOBKH, YCTAHOBJIEHHBIMU IIPOIpaMMOil yueOHOM
JUCLUIUIMHBI, MpOrpaMMOM  IOATOTOBKM  CHELMAIUCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKALIH;

— TPUMEHUTH IOJIyYEHHbIE€ 3HAHUS, YMEHUS M NPAKTHUUECKUU ONBIT MPU PELIECHUU
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMU BUAAMU NPOPECCUOHATBHON EATEIbHOCTU
110 HaMpaBJICHUIO/ CIIENUAIBbHOCTH/ IPOTpaMMe;

—  YINIyOUTb TEOPETUYECKHE 3HAHUS B COOTBETCTBHUHU C 3aJJaHHOW TEMOI;

— chopMupoBaTh yMEHHUS TPUMEHATh TEOPETHYECKHE 3HAHUS NpU  pEIIeHUH
HECTaH/IapTHBIX 3a/1a4;

— TPHOOPECTH OMBIT aHAJUTUYECKOM, pACYETHOM, KOHCTPYKTOPCKOW paboThl H
c(OopMHPOBATH COOTBETCTBYIOIUE YMEHUS;

— chopmupoBaTh yMeHHMs pabOTBl CO CIEIUaTbHON JIMTEpaTypod, CIpPaBOYHOMH,
HOPMAaTHUBHOM U MPaBOBOM TOKyMEHTalel 1 HHBIMU MH()OPMAIIMOHHBIMU HCTOYHUKAMM;

— cdopmupoBaTth yMeHHUS (HOPMYIHpPOBATh JIOTMUYECKH OOOCHOBAaHHBIE BBIBOBI,
NPEUIOKEHHUS U PEKOMEHJIAINH 10 Pe3ysIbTaTaM BBIIIOJIHEHUS PabOThI;

—  pa3BUTh NPOPECCHOHATBHYIO MTMCbMEHHYIO U YCTHYIO peub 00y4arolerocs;

— Ppa3BUThb CUCTEMHOE MBIIUICHUE, TBOPYECKYIO WHUIMATHBY, CaMOCTOSTEIbHOCTD,
OpPraHU30BaHHOCTh M OTBETCTBEHHOCTh 32 IPUHUMAEMbI€ PEIICHUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH pEryiaspHOM paboThl HaJ pelleHHueM
MOCTaBJIEHHBIX 33/1a4.

KypcoBas pabora (KP) mno xypcy «MogpenupoBanue cucrem» (MC) — 23t0
CHUCTEMATU3UPOBAHHOE  CaMOCTOSITENBHOE  HCCIEIOBAaHME B  paMKax  CYIIECTBYIOLIEH
ouorexunueckor cucteMbl (BTC) w/mnm orneHka KadecTBa MPOSKTHUPOBAHMS CYIIECTBYIOIIECH
BTC w/wmm neransHoe u3ydeHue cymectBytomieil BTC, npeacraBienHoe Tak, Kak eciu Obl
oOyyJaronuiics caMm ydacTBoBaJl B €€ pa3paboTke. B 0coOBIX ciydasx mo JOTOBOPEHHOCTH C
pykosoauteneM KP nomyckaercs caMOCTOSTENIBHOE HAyUYHOE HCCIIEIOBAHUE U TIPOEKTUPOBAHUE
B MHTEpECcax pa3padOTKHU OPUTMHAIBHBIX U NEPCHEKTUBHBIX HAYYHBIX IPOEKTOB U padoOT.

CTpyKTypa NOSICHUTEJIbHOW 3alIUCKU KYPCOBOW PabOTHI
B cocraB nosicHUTENbHOI 3anKUCKH KypcOBOil paboThI 00s13aTETBHO BXOST:




TuTynbHBIN JTUCT YCTAaHOBJICHHOTO 00pasIia;
Bgenenue;

OcHOBHas 4acTh;

3aKiroueHue.

PonbE

Bseoenue copepxuT cuenyromue 00s3aTeIbHbIe ITYHKTBI, KOTOpBIE JOJDKHBI OBITH

oTpaxxkeHsl B TekcTe OTuéra KP:

AKTyalmbHOCTh, 3akaHuuBaromiascs IIpoGiemoit u ['mmore3oil mpeomoneHus (pemieHus
[TpoGnemsr);

O6wbext u [Ipenmer uccnenoBanus (A€TaabHOTO U3YYEHUS, TPOSKTUPOBAHHUS );

Lens u 3amaun;

[Ipumensiemble METOIbI W HWHCTPYMEHTBHI HCCIEAOBaHUS (IETAJbHOTO HW3YYEHHUS,
IIPOEKTUPOBAHHUS);

Crpykrypa.
OcHnosHas wacms TOJIKHBI COCTOSTh KAK MMHUMYM U3 3 ['nas:

I'nasa 1. Ob630p Odocmuoicenuti 6 ooracmu QOb6vexma u Ilpeomema KP — nomxnHa

yOeauTeNnbHO MOKa3aTh MOHUMaHKWE OOy4aroIMMCs MPUKIaTIHONW 00NacTH 3HAHHUM, ¢ KOTOPOii
OH/OHa 03HAKOMMUJIMCH B COOTBETCTBHH C BHIOPAaHHBIM HAIIPABICHHEM PAOOTHI.

Pexomenyembie naparpadsl JaHHOU TJIaBbI CIEAYIOIIUE:

TepMuHbI, TOHATHS U ONpEEIICHUs IPUKIAIHON oOnacTu 3HaHui. ONUChIBaTh CleAyeT
TOJIEKO T€ 3JIEMEHTBI, KOTOPBIC YIIOMUHAIOTCS W/WJIM MCTOIB3YIOTCs B TekcTe KP. Jlana
KpaTKasi HCTOpHUECKas clipaBKa 3BoyitoLuu Obvekma UCCiael0OBaHus;

Knaccudpukanus BTC B mpuxinaaHoit obnactu 3HaHMU. 37ech mpeacTaBisercss OJOK-
cxema Ui TabauyHasi popma KiacCU(pUKaLUU ¢ KpaTKUM ONMCaHUEM Kaxjaoro osoka. B
KOHIIe naparpada JokHO ObITh siBHOE (!) ykazaHue Ha 00BEKT, coaepkauuit /lpeomem
KP;

Onucanue ananoroB u npotoruna IIpenmera KP. KpaTko onmceiBatoTcsi HaliieHHbIE
aHasoru (HauOosiee OJIM3KUE O CBOMCTBAM CHCTEMBI, npotiecchl) [Ipeomema KP (3-4 ne
6osee). 3aKOHUUTH CIIEAYET yKa3aHHEM MPOTOTUIA U Oosiee MOoAPOOHBIM ONMMCAHUEM €T0
CBOICTB, CXOHBIX (cooTBEeTCTBYIOUIMX) [Ipedmemy KP;

Konnenmus Ilpenmera KP. KopoTko mnyHKTamMu H3JI0XKHTh COOCTBEHHOE MHEHHE
(BUJEHME) MMYTH PELICHHsI TOCTABICHHBIX 3a/1a4;

BriBogsl. HymMepoBaHHBIM CIUCKOM MPECTaBUTH NMPOJICIIAHHYIO PadoTy.

I'nasa 2. — Mooenuposanue IIpeomema KP — 31ech HE00X0AUMO POJAEMOHCTPUPOBATH

NOJyYeHHbIE 3HAaHUS B OOJIACTH MOJEIHMPOBAaHUS  OWOJIOTUYECKUX, MEJWIUHCKUX |
HKOJIOTHYECKUX CHCTEM, MOHHUMAaHHE CYIIHOCTH IMPOIIECCOB M yMEHHE CHCTEMHO OIHMCaTh
IIpeomem KP.

Pexomenyemble naparpadbl JaHHOU TJIaBBI CIIEAYIOLIHE:

Cratnueckoe onucanue [Ipenmera KP nnm Crpykrypa [Ipeamera KP xak BTC. [laercs
onucaHue cocraBa M cBOUCTB [Ipeomem KP. IlpoBomutcs aHain3 cUCTEMBL. 37€Ch
JIOJDKHA OBITH IIpEZCTaBIeHA CTPYKTypHas cxema [Ipeomema KP. OtaensHO paccMOTpeH
(oTpaxk€H) OMOJIOTMYECKUH U TEXHUYECKUH (M3MEpUTENbHBIN) KOMIIOHEHTHl CHCTEMbI
(mpomecca). Onucansl ocHOBHBIE cBsizu BTC;

JluHaMu4eckoe OonMcaHue MOTOKOB (Macchl, sHepruu, uHpopmauuu) [Ipenmera KP.
Ornucanbl pekuMbl (BO3MOXKHBIE CIIEHApHH) €ro paboTthl. J[aHO ommcaHue mapameTrpoB
OMOJIOTNYECKOM, METUIIMHCKOM MITH 3KOJOTHYecKoi cucteMsl - /Ipedmema KP. Hazpansbl
U3BECTHBIE M IpennoinaraeMbele (akropel. IlpencraBneHo BepOaibHOE ONUCaHHE
OCHOBHBIX paccMaTpuBaeMblX (GYHKUMH cucteMbl B pamkax [lpeomema KP.
IIepeuncieHbl U3BECTHBIE OTPAHUYEHUS 3HAYCHUM PACCMOTPEHHBIX I1aPaMETPOB;



— Maremaruueckas monenb [Ipeamera KP. Ha ocHoBanuu npeamecTByomux naparpagon
npeAcTaBIeHO OOOCHOBaHME BBIOOpPA MAaTEeMAaTHYECKOIO WHCTPYMEHTAa OIUCAHUIO
Ilpeomema KP c¢ ykazaHnumeMm BuJa MaTeMAaTUYECKOTO MOJICIMPOBAHHUS IO IIKale
knaccupukanun (!). BeimomHen mnepexoa K (OpMalM30BAaHHOMY, CHMBOJIHMYECKOMY
onucanuto Ilpeomema KP. Ilokazana mapamerpudeckas CBsi3b CO CBONCTBaAMH OpPUTHHAJIA
cuctemsl. [loka3aHbl OrpaHM4YeHUs MOJYYECHHON MAaTeMaTUYECKOM MOJENHU U UX CBS3b C
OTpaHWYEHUEM [TapaMETPOB OPUTHHAIIA;

— Aunropurmuueckass monens IIpenmera KP. JlaHo ommcanue mnporieccoB (clieHapueB
(YHKIMOHUPOBAHUS ) B BUAE CXEM-ATOPUTMOB (WK TpadoB coctosnuit) Ilpeomema KP;

— Ilporpammuass wmogens IIpenmera KP. BrimoiaHeHo 00bEeKTHO-OPUEHTHPOBAHHOE
ONKCAaHNUE JTUHAMHUYECKUX MPOIECCOB MOAETUpPYEeMOil cucteMsl - Ilpeomema KP B Buae
KJIACCOB C OINHKCAaHHEM aTpUOyTOB M MeTOOB. lIpeicTaBieHbl TMCTUHTU MPOTpPaMM Ha
BBIOpaHHOM $I3bIKE ITPOTPAMMHUPOBAHNUS;

— BriBoabl. HyMepoBaHHBIM CIIMCKOM MPEICTaBUTh MPOACTaHHYI0 paboTy.

Ihasa 3. — Oxcnepumenm. 3Aech OCYLIECTBISETCA MOJATOTOBKA K 3KCIIEPUMEHTY.
OnuceiBatoTcst  ero  dtambl. OOOCHOBaHWE ¥ BBIOOP THIIA OJKCIEPUMEHTa [0 IIKalle
knaccudukanuu (). OnuceIBaroTCs MOTy4YeHHbIC JaHHBIE.

Pexomenryembie naparpadpl JAHHOM TJIABBI CICAYIOLIHE:

— [IInanupoBanue sxcnepumenTa. llpencraBieH nmopsaaok NpOBOAMMBIX MAHUIYJISLUNA MPU
MOJITOTOBKE U BBIMOJIHEHUU YKCIIEPUMEHTATbHBIX PaboT;

— Omnucanue MCHOJIB3YEMbIX 3KCHEPUMEHTANIbHBIX METON0B. OmNHCaHbl HCHOJIb3yEMbIE
aHIUTUYECKUE, pu3nUYecKue (HaTypHbIE) METOABI MOJYYEHUS JTAHHBIX OT OpUTHMHANA U
€ro MOJeJy;

— OnucaHue MNONYYEHHBIX pE3yJbTaTOB M MX aHaIW3. BBINOIHEH aHalIW3 pe3yiabTaToB
uccienoBanuil. JlaHa oOlleHKa aJ€KBAaTHOCTH MOJIEIM 110 BBIOPAaHHOMY KPHUTEPUIO
noao6us (!). CaenaHsl BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOIO aHAIN3a,

— BsiBOIBL

3axnouenue. TlpuBeneHsl oOIIMe BBHIBOABI O MpOeiIaHHONW pabore. J[ana cobcTBeHHas
OlLIEHKa KauecTBa CaMOCTOATENbHONW paboTsl. [IpuBeneHbl apryMeHThl U JlaHa OLIEHKa CTENeHU
JOCTHKEHUS MocTaBieHHOH nenu u 3ana4 KP. Cnenansl npeuioKeHus NepcreKTUBbl Pa3BUTHUS
BBITTOJIHEHHON paboTHI.

TpeboBanus k 0hopMIEHUIO TOSICHUTETHHON 3alIMCKH KYPCOBOTO MPOEKTa/ pabOThI

Odopmiierre KypcoBoit pabOThI TPOBOUTCS COTJIACHO MpaBmiiaM O0(OPMIICHUS] OTYETOB
HAyYHO-UCCIIEeIOBATEIbCKUX PabOT Ha OCHOBE CIIEAYIOIIeH HOPMATUBHOM 0a3bl:

l. CTPYKTVYPA U ITPABUJIA OPOPMIJIEHUA (I'OCT 7.32-2017)
Il. CTAJIUN PASBPABOTKU (I'OCT 19.102-77)

M1 OIMTMCAHUE ITPOTPAMMEI (I'OCT 19.402-78)

IV.  TEKCT ITPOTPAMMEI ('OCT 19.401-78)

V. [IPOI'PAMMA U METOJIUKA UCIIBITAHUI (TOCT 19.301-79)

SI3bIK TOSCHUTENHHOW 3aMUCKH KYpPCOBOW pabOTHI JOMKEH OBITh YETKHM, SICHBIM,
U3TIO’KEHUE — JIOTHYHBIM U TMoclefoBareapbHbIM. Crenyer n3beratb rpoOMO3JKUX MPEATIOKEHUH,
MOBTOpPEHUM U T.1. He mpUMeHSIOTCS COKpalleHus, KpoMe OOLIeNpUHATHIX COKpalieHuid. Bee
rpaMMaTHYeCKUe, CTUIUCTHYECKHE OIMMOKMA TIIATETbHO BBIBEPSIOTCS W HCIPABISIOTCAL
['padmyaeckue MaTepraibl JOJKHBI OBITh HATJISTHBIMU. J[HarpaMMbl U TpadUKH BBITIOTHSIOTCS C
coOirofieHreM MaciiTaoa.

Kaxnas tabmuma B TekcTe JODKHA HMMETh OOIIMM 3arojoBOK, HOMEpP, YETKOe
0003HaYeHHE CTPOK M CTONOIOB. B TekcTe maercs aHanu3 TaOJUIbl, B KOTOPOM HE TTOBTOPSIIOTCS
MPUBOAMMBIC B TAOJIMIIE MOKA3aTeIu, a JAIOTCS 3aKJIIOUYCHHs] U 0000IICHHS U3 €€ MaTepHUalioB.
[Mogmucn mox jauarpaMMaMd W rpauKaMud  JTOJDKHBI YETKO U TOJHOCTHIO OOBSCHATH




OTpakeHHbIC Ha HUX sBJeHMs. JlaeTcs oOmias Hymepaius pUCYHKOB, JUarpaMm M OTIEIbHO —
HyMepauus TaOJIuIl.

[TosicHuTeTbHAS 3aIUCKa K KYPCOBOM padote oopmIIsieTcss Ha OHOM CTOpPOHE JiucTa A4,
JUCTBI CKPEIUISTFOTCS. TUTYIBHBIN JIUCT 0OPMIISIETCS] TIO YCTAaHOBICHHOMY 00pa3iy (cM. Cait
I'VAII). ConepxaHnne HauMHAETCS CO BTOPOU cTpaHuIlbl. HamMeHoBaHUE pa3/ienioB coaepKaHus
JOJDKHO TOYHO COOTBETCTBOBAaTH HAaMMEHOBAHHMIO pa3esioB KypcoBoil pab®oTel. Hymepauus
CTpaHHUIl HAYMHAETCS C TpPETbeW, MepBas CTPAaHUIA — THUTYJIbHBIA JIMCT, BTOpas — JUCT C
conepxkanueM. Kaxnplii paszen KypcoBod paOOThl HAUMHAETCS B TOSCHUTEIBHOW 3aIllUCKe C
HOBOM CTPaHUIIBI.

TekcT MOSCHUTENbHOM 3amMCKH K KypcoBOM pabore BbINONHAETCS MpupTOoM 14
TimesNewRoman, BeIpaBHHBaHUE 10 MTUPHHE, 3aT0JIOBKH — YXUPHBIA MPUPT 14, MEKCTPOUHBIN
uHTepBal — 1,5. Mcnonp3yrores muctel Oymaru ¢opmara A4 ¢ momsMu: jeBoe — 2,5; npaBoe —
1,5; Bepxuee 2,0; HmxHee — 2,0. TekcT nevaraeTcsa Ha OJHOW cTOpoHe JucTa. [Ipu KOMIOHOBKE
TEKCTa C WUIIOCTPAIUAMHU JOJDKHO COOJIOAATHCS PAalMOHATIBHOE 3allOJHEHHWE CTPAHUIL.
Hymepanusi cTpaHuIl BBINOIHSAETCS BHU3Y CTPAHMIIBI OT ILIEHTPa, TUTYJbHBIM JHCT (mepBas
CTpaHMIa) HE HyMepyeTcsl.

11.4. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboThI

B Xoje BBITIOTHEHUS CaMOCTOSATEIBHONW pa0OThI, O0YUYAIONIUIICS BBIIOIHSIET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOywarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTelIbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, Yy oOyuaromierocs (Gpopmupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
U HaBBIKM B YCBOGHHWU W CHUCTEMAaTH3allMM NMPUOOpETaeMbIX 3HAHUHM, 00ecreunBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B MEpPHOJ OOY4YEHMs, IOMOIaeT TMOJYYUTh HABBIKM ITOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HaMpaB/SIIOIIMMHM  CAMOCTOSATENIBHYIO  paloTy
00yYaroImuxcst ABJISIOTC:

—  y4eOHO-METOMYECKUN MaTepHal 1o JUCIUILINHE;

— METOJIUYECKHE YKa3aHHUsS IO BBINOJHEHHIO KOHTPOJIBHBIX paboT (Ui o0y4yaromuxcs
10 3204HOM (hopMe 00ydeHus).

11.5. Metoauueckre yKazaHusl [UIsl OOYYarOIIMXCS IO MPOXOXKICHHUIO TEKYIIETro
KOHTPOJISI YCTIEBA€MOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NIPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNbI0 OICHUBAHMS X0Jla OCBOCHUS
JACITUTUTAHEI.

Texymuit KOHTPOIb YCIEBAEMOCTH TMPOBOJUTCS Ha OCHOBE pPE3yJIbTAaTOB HAMUCAHUS
KOHTPOJIBHBIX pPa0OT W MPOXOXKICHHUS TECTHPOBAHHS IO KaXKJIOWM W3 PACCMOTPEHHBIX TEM
JIEKIIMOHHBIX 3aHATHI. KOHTpOIbHBIE pabOTHI HAMPaBICHBI HA PA3BUTHE TBOPUYECKOTO MOIX0a K
aHaJ M3y TIPEACTABICHHBIX 3a7ad M HalpaBieHbl Ha (OPMUPOBAHHE YMEHHUS COCTABISATH
aJIeKBaTHBIC MOJIEIH C YUETOM MHIUBUIYATHHOTO MOAX0/1a KaXI0r0 00yUJaroIerocs.

Taxke mpeamosaraeTcsi BHJI KOHTPOJIBHOW pabOTHI B BUJE YCTHOTO TEOPETUUYECKOTO
ompoca, KOTOPBIH oOTpaxkaer (aKTUYECKOe BIIAJeHUE OOydJalomUMCS TEOPETHUYECKUMU
CBEJICHHUSIMH M OTIPEJICIICHUSIMHA 110 TUCIUTUINHE.

[To pesynbprataM 3amuThl TaOOPATOPHBIX PAa0OT BHICTABISIOTCS OIEHKU, OTPAXKAIOIINE
CTEeNeHb MOHUMaHUs 00yYaroMMCsl PACCMOTPEHHOMN TEMBI.

KypcoBas paboTa mpuHUMAETCsI MO YacTsSIM B COOTBETCTBUU C yKa3aHHOW CTPYKTYpPOW
(pazmen 11.3), 3a Kax bl pa3/ien BHICTABISIETCS OTMETKA.



Bes COBOKYNMHOCTH OTMETOK OIpenelisieT PeHTHHr OO0Yy4Yarolerocs BHYTPU TPYIIIBI.
OOyyaromuecs, MMEIOIIUE HU3KUNA PEUTHMHI BHYTPHU TPYIIBI [0 PE3yJbTaTaM BbIIOJHEHUS
3aJJaHui, HE MOTYT MOIYYUTh OTMETKH «OTJIMYHO» U «XOPOLIO» HA OCHOBE PE3yJIbTATOB OJAHOIO
U3 3aJlaHUi WM JIOIOJHUTEIBHOTO 3aJaHus B KOHIE ceMecTpa. [l moiaydeHus OTMETOK
«XOpOLIO» U «OTJIMYHO» HEOOXOAUMO CBOEBPEMEHHOE BBIIIOJHEHHE BCEX KOHTPOJIBHBIX
MEPONPHUATHIA U OTCYTCTBHE IPOITYCKOB KOHTPOJILHBIX paboT 6e3 yBaXKUTEIbHBIX TPUYHH.

11.6. MeTtoauveckue yKa3zaHUs JJIs OOy4YaIOUIUXCS MO MPOXOKACHHUIO MPOMEKYTOUHOM
aTTeCTallUU.

[Ipomexxyrounass  arrectanusi  oOy4yaroIIMXCs  NpeAycMaTpHBaeT  OICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO AucHUIinHe. OHa BKIIOYAEeT B
ceost:

— 1uddepeHIMpPOBaHHbIM 3aueT — 3T0 (GopMa OLEHKM 3HAaHUM, IOJy4YEeHHBIX
00y4aromuMcs IPH U3YYECHUH TUCIUIUIMHBI, TIPU BBHIIOJHEHUN KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HUCCIIEA0BATEIBCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OIIEHKOU
COTIIUIHOY, «XOPOILOY, KyTOBIECTBOPHTEIHHOY, «HEYIOBIECTBOPHUTEIHHOY.

JuddepeHunpoBaHHblii  3a4€T MO AWCHMIUIMHE BBICTABISETCS HA OCHOBE BCeH
COBOKYITHOCTH KOHTPOJIbHBIX MEpPONPUATUN B TedeHHe cemecTpa. O0s3aTelabHbIM YCIOBUEM
NPOXOXKICHHUS 3auéTa SIBISAETCS C/ada BCEX KOHTPOJBHBIX MEPOIPHITUH B YCTaHOBIICHHBIE
npenojaBaresnieM Cpoku. HeBbilonHeHUEe 3aaHuil U TabOpaTOpHBIX PadOT B YCTaHOBJICHHBIE
CPOKM, a TaKk)K€ BBIIIOJIHEHUE B YCTAHOBJICHHBIE CPOKM pabOT, KOTOpbIE XapaKTEpU3YHOTCS
HU3KMM KAaueCTBOM BBIMOJHEHHUS W/WIM HEBO3MOXKHOCTHIO O0yYarommmcs OOBSCHUTH
IIOJIyUEHHBIE pe3yJIbTaThl BEAET K MCKIIOYEHHIO BapUAHTOB OLIEHUBAHMSI PE3YyJIbTATOB
WHAUBUAYAIbHON MPOMEKYTOYHON aTTECTALUU HA «OTIUYHOY» UITH «XOPOIIO».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




