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AHHOTaNIMA

HuctuiuimHa «MoJenupoBaHUEe CHCTEM» BXOJUT B 00pa3oBATENbHYIO MPOrpamMMy
BbICLIET0 00pa3oBaHMsi — MporpaMMy OakajaBpuaTa II0 HAIPaBJIEHUIO IOJATOTOBKH/
cnenquanbHocT  12.03.04 «buoTexHUYecKHe CHUCTEMBl W TEXHOJOIMM)» HalpaBJIE€HHOCTU
«buoTexHnyeckne 1 MEAULIMHCKUE aIapaThl U CUCTEMbI». JIMCHUIUIMHA pean3yeTcs Kadeapoit
«Ne24y.

JlucuuiuinHa HaueseHa Ha (JOpMHUPOBAHKE Y BBIITYCKHHUKA CIIEIYIOUIMX KOMITETEHIIMI:

[IK-1 «CnocoO6HOCTh K (OPMHPOBAHMIO TEXHHUYECKHMX TpPeOOBaHUM W 3aJaHUil Ha
IPOEKTHUPOBAHNE U KOHCTPYUPOBAHHE OMOTEXHUYECKUX CUCTEM U MEJUIIMHCKUX U3JIEJINI»

[1IK-2 «CrnocoOGHOCTh K MOJAETMPOBAHUIO DIIEMEHTOB M IPOIECCOB OMOJIOTUYECKUX U
OMOTEXHUYECKUX CHCTE€M, HUX HCCIEAOBaHMI0 Ha 0a3e NpoPecCHOHATIbHBIX IAKETOB
ABTOMATU3UPOBAHHOIO IPOEKTUPOBAHUSA M CAMOCTOSITENIBHO pa3pabOTaHHBIX IPOrPaMMHBIX
IPOJYKTOB»

[1IK-3 «Crnoco0HOCTh K aHaNU3y, pacdyery, MPOSKTUPOBAHHIO M KOHCTPYHMPOBAHHIO B
COOTBETCTBUM C TEXHHYECKMM 3a/laHUEM THIIOBBIX CHUCTEM, IpHOOpOB, JeTajleil u y3/10B
MEAMIMHCKUX HU3JeNUA U OMOTEXHHYECKUX CHUCTEM HA CXEMOTEXHMYECKOM M 3JIEMEHTHOM
YPOBHSIX, B TOM YHCJI€ C UCIIOJIb30BAHUEM CUCTEM aBTOMATU3UPOBAHHOTO TPOEKTUPOBAHUS»

CopepxaHve IUCUUIUIMHBI OXBAaThIBA€T KPYI BOINPOCOB, CBA3AHHBIX C H3YyUYECHUEM
0a30BbIX NOHATHH, IpeIMeTa, METOI0B M MPUHLIUIIOB MO/IEIMPOBAHUS, BUJIOB MOAEIHPOBAHUS U
OCHOBHBIX IIOXOJ0B K TIIOCTPOEHUI0 MaTEMaTHMYECKUX M  KOMIIBIOTEPHBIX  MOAeel
ounorexanueckux cucreM (bTC).

[IperonaBanye TUCHMIUIMHBI TPEAYCMAaTPHUBACT CleAyoume (GopMbl OpraHU3alHuu
y4eOHOro mpoliecca: JISKLUH, JabopaTopHble pabOThl, CAMOCTOSITENbHAs paboTa 00y4aroIerocs,
KYpCOBO€ IPOEKTHUPOBAHHE.

IIporpaMMoil IUCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIOUIME BHIBI KOHTPOJA: TEKYILIUN
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B hopme nudPpepeHInpoBaHHOTO 3a4eTa.

OOmiast TpyAOEMKOCTh OCBOCHMS IMCLUIUIMHBI COCTaBiseT 4 3a4eTHbIX eAuHuIbl, 144
yaca.

SI3pIK 00yUEHUS 110 TUCIMITIIMHE «PYCCKUHN »



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE
1.1. Tlenu npenogaBaHusi JUCIUTUTMHBI
Lenpto mnpenomaBaHusl AWCIHUIUIMHBI SBISETCS IOATOTOBKA CTYJAEHTOB B 00JacTH
KOMIUIEKCHOTO aHajn3a, UCCIEAOBAHUS M MPOCKTUPOBAHUS CIOXKHBIX OMOTEXHUYECKUX CHCTEM
(BTC) m mpoleccoB B HMX Ha OCHOBE CHCTEMHOIO IOAXOJa C IPUMEHEHHEM METO0B
MaTE€MaTUYeCKOro U KOMIIBIOTEPHOTO MOJICTIUPOBAHUS.

1.2. JlucumnnuHa BXOAMT B  COCTaB  dYacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BhICIIEr0 00pa3oBaHus (Jajee —
OII BO).

1.3. IlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0YyUEHHs 110 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OI1 BO.

B pe3ynbrare M3ydyeHus AUCUMIUIMHBI O0OydaroUuiics AOKEH 00jaiaTh CeIyOLIUMU
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 u HauMeHOBaHHE MHAMKATOPA JTOCTHXKCHUS
KOMIIETCHIIUHU KOMIETEHIINU KOMIIETEHLINU

[1IK-1.3.1 3HaTh TpeOOBaHUS K TapaMeTpaM,

[1K-1 CnocoGHOCTB K
peIbsaBIsieMbIe K pa3padaThiBaeMbIM

(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 onpenensite, KOppEKTUPOBATh
OMOTEXHUYECKUX
CHCTEM 1 1 000CHOBBIBATh TEXHUYECKOE 3a/IaHUE 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 MO/JIEIIEH 3]IEMEHTOB U
OMOTEXHUUYECKUX
MPOIECCOB OMOJIOTHUECKUX U OMOTEXHUYECKIX
CHCTEM, HX
UCCIIE/IOBAaHHIO Ha creren
[Tpodeccuonanbubie 6ase [IK-2.Y.1 ymets pa3pabaTsiBath,
KOMITETEHIIH peanu30BbIBaTh U IPUMEHSTDH B
npodeccuoHaTbHBIX o
HAKETOR poheCCHOHATEHOMN ICATEIIEHOCTH Pa3IMIHbIC
YHCIICHHbIE METO/bI, B TOM YHCIIe
ABTOMATH3UPOBAHHOTO
pealn30BaHHbIE B TOTOBBIX OMOIMOTEKAaX MpU
MPOCKTHUPOBAHUS U
pelIeHNH 3a1a4 IPOSKTUPOBAHUS
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, OINpeeNeHus] PU3NUYECKUX TPHUHLIUIIOB
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 TPEOOBAHUSIMU C
MCTIOJIb30BAaHNEM TEOPETUYECKUX METOJIOB U
MIPOrPaMMHBIX CPEICTB MPOSKTHPOBAHUS U
KOHCTPYHUPOBAaHUS

[1K-3.VY.1 ymets pa3pabatbIBaTh MPOEKTHO-
KOHCTPYKTOPCKYIO ¥ TEXHUYECKYIO
JOKYMEHTAIMIO Ha BCEX ATAIax XU3HEHHOTO
IIMKJIA MEAUIUHCKUX U3IETHN 1
OMOTEeXHHUYECKUX CHCTEM, Y3JIOB U JIETaJIeH B
COOTBETCTBUH C TPEOOBAHHMSIMU TEXHUYECKOTO
3aJaHMsl, CTAaHJApTOB KayecTBa, HAJIS)KHOCTH,

HCIIOJIB30BaHHUEM 0€30IaCHOCTH M TEXHOJIOTHYHOCTH C

CHUCTEM HCIIOJIb30BAHHUEM CUCTCM aBTOMATHU3UPOBAHHOI'O
ABTOMATHU3HUPOBAHHOI'O | IIPOCKTUPOBAHUS

MPOCKTUPOBAHHUA

2. Mecro nucuuruinHbL B cTpykType OI1
JucuunimHa MokeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yYaIOUTUIMUCS

MIPU U3YYCHHUH CIICTYIOIIUX JTUCIUIUINH:
— MaremaTuka,;
— Wudopmaruxka;

— HWmkeHepHas 1 KOMIBIOTEpHAS rpaduka;

— HudopmarimonHbie TEXHOJIOTUH;
— CucreMHbIl aHaIIN3;

- EI/IO(l)I/IBI/I‘-IeCKI/Ie OCHOBBI JXUBBIX CUCTEM,

— OCHOBBI KOMIIBIOTEPHOTO IPOEKTUPOBAHUS METUIIMHCKUX 3JIEKTPOHHBIX CUCTEM;
— TexHuveckue METO/Ibl TMArHOCTHUECKUX MCCIIEI0OBAaHUM U JIe4UeOHBIX BO3IEHCTBUIA.
3HaHUs, TONYYCHHBIE TPU HM3YYCHUH MaTepuayia JaHHOW IUCIMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAaYE€HUE, TaK U MOTYT UCIOJIb30BATHCS MPU U3YUEHUU IPYTUX TUCIMITINH:
— IIpoekTrpoBaHne OUOTEXHUUYECKUX CHCTEM;
— ABroMatu3anus 06paboTki GMOMEAULIMHCKONW HH(POPMALIUY;
— Opranuzanys Hay4HbIX UCCIIEIOBaHUN U MJITAHUPOBAHUE TEXHUYECKOTO 3KCIIEPUMEHTA,

ynpaBHCHI/Ie Kau€CTBOM Me,Z[I/II_II/IHCKOI\/'I IIOMOIIIH,;
buorexamueckue CUCTEMEBI MCIUIIMHCKOI'O Ha3HAYCHN .

3. OO0BEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
JHlanapie 00 o0meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHJIOB yUeOHOU
paboTHI 1O TUCIUILTNHE (M pacrpeielieHrue 3TOH TPYAOEMKOCTH 110 CEMECTPaM) MPEICTABICHBI B

Tadimue 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKocTb 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne7
1 2 3

Oowan mpyooemKkocma OuCUUNIUHbL, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npaxmuueckoi n0020moeKu 51 51
AyoumopHnuie 3auamus, BCETO 4ac. 85 85
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

npaktuueckue/cemunapckue 3anarus  (113),




(uac)
nabopaTtopHbie padoTs (JIP), (uac) 34 34
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac)
Camocmosamenvnasn paboma, Bcero (dac) 59 59
Buo npomesxcymounoit ammecmayuu: 3ader,
mudd. 3auger, sk3amed (3ader, Judd. 3aug, M. Hudd. 3au.
K3 F*) 3au.

*k
IIpumedanne: KaHIMAATCKHIN 9K3aMeH

4. CopepxaHue AUCIUTUTMHBI
4.1. PacnpeneneHue TPYJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUAAM 3aHSITHIA.
Paznensl, TeMBl AUCHUTIIMHBI U KX TPYAOEMKOCTh PUBEICHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Pasnenpl, TEMBI IUCIIUILINHBL Hexin | 113 (C3) P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 7
Paznen 1. OcHOBHBIE TOHATUS TEOPUU 6 4 2 9
MOJICTTUPOBAHUS
Paznen 2. Criendprixa MOI€TMPOBAHUS )KUBBIX 6 4 2 9
CUCTEM
Paznen 3. Obmas METOJ10/10T sl TOCTPOCHHS 6 4 3 9
MaTEeMATHYECKUX MOJIEIICH
Pasznen 4. Kosrebanust B OMOIOrAYECKUX CUCTEMAX 4 6 2 9
Paznen 5. MoaenupoBaHue TMHAMUYECKUX CUCTEM.
4 4 2 9
Monenu GMoIOTHYecKUX COOOIIECTB.
Pasnen 6. UMuTanmoHsbe MOAETH 4 4 2 6
Paznen 7. O0BEKTHO-OpUEHTUPOBAHHOE 5 4 5 4
MOJICTTUPOBAHUE
Paznen 8. [TakeTsl BU3yaibHOTO MOJIETUPOBAHUS 2 4 2 4
BrinonHeHre KypcoBoii paGoThI 17
Hroro B cemectpe: 34 34 17 59
Htoro 34 - 34 17 59

IIpakTnueckass MOArOTOBKA 3aKIIOYAETCSI B HEMOCPEICTBEHHOM  BBIIIOJHEHUU
oOydJarlolMMHUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayule
npodeCcCHOHATIBHOMN J1eSTeTbHOCTBIO.

4.2. CopnepskaHue pa3/eioB U T€M JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKIIMOHHBIX 3aHATUN PUBEACHO B Tabuie 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIIMOHHOT'O IUKJIA

Howmep paznena HaszBanue u conepxkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 Pasznen 1. OCHOBHBIE TOHATHSA B TEOPUHU MOJIETUPOBAHMS
[Toustue Mmonenu. OOBEKTHI, LIETH U 337a4l MOJICTUPOBAHUS.
Knaccudukanus merooB moaenupoanus. CBsizb
MOJIETIMPOBAHUS C pa3IM4YHbIMU HayKaMu. KoMIbIOTEpHBIE U
MaTeMaTHYeCKUEe MOJAEIH.

PerpeccuoHHble, IMUTALIMOHHBIE, KAUECTBEHHBIE MOJIETIH.




[IprHIMIIBI UMUTALIMOHHOTO MOAEIUPOBAHUS U IPUMEPHI
mozeine. [lonsiTue anekBaTHOCTH MOJEIIH.

OO000IICHHBIH aNTOPUTM MOCTpOCHHS Mozenu. Llens
mozenupoBanus. [loctanoBka 3amaun. [loctpoenue
KOHLENTYyaJIbHOM MoJenu. Popmanu3anus CoaepKaTeIbHON
4acTH MOJIEIU. AIITOpUTMHU3aLIUs IPOLIECCOB
(GYHKIIMOHUPOBAHHS MOACTUPYEMOM CUCTEMBL. ONITUMHU3AIUS
cTpyKTyphl. Pacuer nmapamerpos moaenu. [Ipunstue pemenuii no
pe3ynbpTaTaM MOJEIIN.

Paznen 2. Crenndrika MogeTMpOBaHUS KUBBIX CHCTEM
HcTopus nepsbix Mozeneit B ononoruu. CoBpeMeHHast
KJ1accuukanus MoJieet OMOIOTHIECKUX TPOIIECCOB.
Crennduka MOJETMPOBAHUS KUBBIX CUCTeM. bruonornueckuii
00BEKT MOJICTTUPOBaHUS U €ro cBolcTBa. [loHsTHe
OMOJIOrHYSCKOI MOJICIIH.

YcnoBus nonodust 1Byx 00bekToB. KoHCTaHThI M0100Ms.
CX0/1cTBEHHBIE ITapaMETPbl MATEMATHUECKUX MOJIENIEH.
[Toctpoenue HyHKIIMOHATBHBIX 3aBUCUMOCTEH, CBA3BIBAIOIINX
MaciTabbl CXOJICTBEHHBIX ITAPAMETPOB C pa3MepamMu Teja
JKUBOTHBIX U 4yenoBeka. [Iponenypa nepenoca. [Ipumep
AKCTPAIOJISIIIMKU PE3yIbTaTOB KOMOMHUPOBAHHOTO BO3ICHCTBUS
(aKTOpPOB CPEJIbI C IKCIIEPUMEHTATBHBIX KUBOTHBIX Ha
YyeJIoBeKa.

Paznen 3. OOmias MeToA010rus NOCTPOSHHUSI MAaTEMAaTHUECKUX
MozeIen

Mogenu, npuBosIue K 0AHOMY U depeHInalIbHOMY
ypaBHeHU0. [IoHATHE pemeHns 0THOr0 aBTOHOMHOTO

g depeHaIbHOro ypapHeHus. CTallmoHapHOE COCTOSIHUE
(cocTositHue paBHOBECHs). Y CTOMYUBOCTH COCTOSTHUS
paBHOBecHs. MeTobl OLICHKH YCTOWUNBOCTHU. Pemenue
JUHEHHOTro AU(PepeHInaIbHOr0 YpaBHEHUS.

HernpepsiBHBIE MOAEIIN: DKCIIOHEHIIUAIBHBIN POCT,
JIOTUCTAYECKHI POCT, MOJENIH C HAUMEHBIIIEH KPUTHYECKOU
YHUCJIICHHOCTBI0. MOJ1eaH ¢ HENEPEKPBIBAOIIMMUCS
MTOKOJIEHUAMU. JIMCKPETHOE JIOTHCTHYECKOE YPABHEHUE.
Juarpamma u nectauna Jlamepes. Tunsl pelieHnii npyu pa3HbIX
3HAQYEHMSIX [TapaMeTpa: MOHOTOHHBIE U 3aTyXalOIIHE PEICHMS,
LUKJIBI, KBA3UCTOXAaCTUYECKOE NIOBEACHHUE, BCIIBIIIKU
YUCJIEHHOCTH. MaTpu4Hble MOAEIN MONyJiAnuil. Biusaue
3anas3plBaHus. BeposTHOCTHBIE MOJEIIN.

Mopenun, onuceIBaeMble CHCTEMAMHU JIByX aBTOHOMHBIX
muddepeHnanbHbIX ypaBHeHU. DazoBas MI0CKOCTh. Daz0BbIi
noptpeT. MeToa n30kJIMH. [ TaBHbIE H30KIIUHBL. Y CTOWYHUBOCTh
CTallMOHAPHOTO cOCTOsAHUA. JIMHelHbIe cucTeMbl. THITBI 0COOBIX
touek: Y3EJI, CEAJIO, ®OKYC, LIEHTP.

Meron JIsnyHoBa JInHeapuU3auu CUCTEM B OKPECTHOCTH
CTallMOHAPHOTo cocTosiHusA. [Ipumeps! nccnenoBanus
YCTOMUYMBOCTHU CTALlMOHAPHBIX COCTOSHUM MOJEIeN
Ounosornueckux cucreM. Y paBHeHus JIoTku. YpaBHeHUs
Bonbsreppa. Meron ¢ynkuuu JlsmyHoBa.

Pasznen 4. Konebanusa B OMOJIOTHUECKUX CUCTEMAX




[Tonstue aBrokonedanmii. M300paxkeHne aBToKoI€0aTEIHHOM
cucteMsl Ha (pa3oBoil miockoctu. [IpenenbHble HUKIBL. Y CI0BUS
CYIIECTBOBAHHMS MIPECIbHBIX LIUKIIOB. POXKIeHNE TPeIeIbHOTO
nukia. bugypkamus Auaponosa-Xonda. Msrkoe u )KecTkoe
BO30YXeHHe Kosebanuil. Monens Oproccensarop. [Ipumepst
aBTOKOJI€0aTEIbHBIX MOJIENIEH MPOLIECCOB B )KUBBIX CHCTEMAX.
Konebanust B TeMHOBBIX IIporieccax (POTOCHHTE3A.
ABTOKO€0aHMs B MOJIENN TTIMKOIU3a. BHyTpuKiIeTouHbIE
KoJIeOaHUsl KOHLIEHTPAIMK KablHs. KJIeTouHble IUKIIBIL.

Paznen 5. MonenvupoBanre IMHAMUYECKUX cucTeM. Moenu
OMOJIOrMYECKHUX COOOIIECTB

OcHOBHBIE IOHATHS TEOPUU TUHAMUYECKUX CUCTEM.
[TpenenbHble MHOXKECTBA. ATTpakTOpbl. CTpaHHBIE ATTPAKTOPHI.
Junamuueckuii xaoc. JINHEWHbIN aHAIN3 YCTOWYMBOCTH
TpaeKTopuil. JIMCCUTIATUBHBIE CUCTEMBI. Y CTOWYHUBOCTh
XA0TUYECKHUX pelleHui. Pa3MEpHOCTb CTpaHHBIX aTTPAKTOPOB.
CraunoHapHble COCTOSIHUS U INHAMUYECKUE PEKUMBI B
cooOuiecTBe U3 Tpex BuaoB. Tpoduueckue cucTeMsl ¢
(uKCHpPOBaHHBIM KOJIMYECTBOM BenlecTBa. Moenb
YEThIPEXBUIOBON CUCTEMBI.

Paznen 6. UMuTanimoHHEIC MOJICIIH

Crpykrypa, TpeboBanusi, nporecc umutanuu. Crenudpuka
UMHUTAIMOHHOTO MOJICIIUPOBAHUS OHOJOTMUECKUX TPOIIECCOB U
CUCTEM. DTaIlbl MMHTAIIHOHHOT'O MOJICTUPOBAHUS.
ConeprkarenbHOE OnMcaHue 0O0BEKTa MOJCITMPOBAHUS U €T0
KOHIIeTITyabHast MoJie)ib. CriocoObl (hOpMabHOTO
NPEeCTaBICHNUS UMHUTAITMOHHOW MOJICITH: aKTHBHOCTSIMH,
anrmapaToM cOOBITHH, TPAaH3aKTaMHU, arperaTaMu M MPOIeccaMu.
OrieHKa aJIeKBaTHOCTH UMHUTAIMOHHOM Mojienu. [IpoBeaeHme
MAaIIUHHBIX SKCIIEPUMEHTOB C MOJICJIBIO U aHAJTIM3 PE3YJIbTaTOB
MojenupoBanus. CrieluaaTn3upOBaHHbIE SI3BIKKM HMHUTAIIHOHHOTO
MoJienupoBanus. [IpuMepbl MOCTPOCHUS U UCCIIETOBAHMSI
MMHTAIMOHHEBIX MOJIENEN B MEIMKO-OMOIOTHYECKHUX
uccreioBanusx. MozenupoBanue ¢ nomoinso Matlab Simulink:
MOJICTTUPOBAHUE PEUCBOTO arapara; MOJACTUPOBAHUE OpTraHa
CJIyXa; MOJICITUPOBAHUS COCTOSIHUS PeDICKTOPHO TyTH;
UMHUTAIMOHHOE MOJICIIMPOBAHKIE ITPOBOIUMOCTH HEPBHBIX
BOJIOKOH; MOJICITU CEp/Illa; MOACTHUPOBAHNE CEPACUHOMN
JIESITSIILHOCTH Ha OCHOBE TCOPHH JICTSPMHHUPOBAHHOTO Xa0Ca;
MO/JICIIMPOBAHKUE 3PUTEIBLHON CHCTEMBI; MOJICITh JIbIXaHHS,
MOJ€Eb TEII0O00MEHA.

Paznen 7. OOBEKTHO-OPHEHTUPOBAHHOE MOJICIUPOBAHUE
OcHoBHble OHATHA. bubnuoTeku kinacco. Yucnennoe
peleHue.

Hcnonp30BaHne TEXHOJIOTUH 00BEKTHO-OPHUEHTHPOBAHHOTO
MOJIEJTMPOBAHUSI.

Paznen 8. [lakeTsl BU3yaabHOTO MOJCIIUPOBAHUS
Cy1iecTByIolI#e MOAX0AbI K BU3YaAIbHOMY MOJIETUPOBAHUIO
CJIOKHBIX THHAMMYECKUX CHCTEM.

[Takets! "6mounoro moaemupoBanus'": moacucrema SIMULINK
naketa MATLAB; EASYS (Boeing); moacucrema SystemBuild
nakera MATRIXX (Integrated Systems, Inc. ); VisSim (Visual




Solution).

University).

Group).

Studium.

Crangapt npu 0OMEHE OIMMMCAHUSIMH MOJICTICH MEXKITY
pasnuuabiME aketamu. SI3p1k Modelica (The Modelica Design

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

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

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0uLIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

M3 Hux Ne
Ne | Tems! npaktuyeckux | POpMBbI MPAKTUYECKUX | TPYIOEMKOCTh, |MPAaKTHYECKOH |pasiena
/11 3aHSTUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIHBI
Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4, JlabopaTopHBbIC 3aHATHS
Tembl 1TaOOPaTOPHBIX 3aHATUIA U UX TPYAOEMKOCTh MPUBEICHBI B TaOHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 anx Ne
Ne HaumenoBanue nabopaTtopHbix paboT TpynOeMKOCTS, | PAKTHUCCKOH | paspiena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JINHBI
Cemectp 7
1 | MonenupoBaHue U aHAJIU3 TECTOBBIX 4 1 1,8
curHasioB. Teopema oTCUETOB U dPPeKT
HAJIOXKEHHUS
2 | MonenupoBanue, 00padOTKa U aHAIH3 4 1 1,2,3,8
CUTHAJIOB OMOJIOTUYECKOTO MTPOUCKOKICHHUS.
Hudposas GubTpanus
anekTpokapauorpammsl (IKI)
3 | MoxenupoBanue, 00pabOTKa U aHAIH3 4 1 1,2,3,8
CUTHAJIOB OMOJIOTUYECKOTO MTPOUCXOKICHHSI.
Koppensuunonssiii ananus
anekTposHedanorpammsl (331)
4 | MonenupoBaHue, 00pab0OTKa U aHATTU3 4 1 1,2,3,8
CUTHAJIOB OMOJIOTUYECKOTO MTPOUCKOKICHHUS.
Cnexkrpanbhblii ananu3 KT
5 | MonenupoBanue, 00paboTKa U aHAIN3 4 1 1,2,3.8
CUTHAJIOB OMOJIOTHYECKOTO TIPOUCXOXKICHHUS.
[IpumeneHne 1 aHANIU3 aJaNTHBHOTO (PUITBTpa
ceTeBoil HaBOJKM K curHany OKI
6 | MonenupoBanue, 00pabOTKa U aHATU3 4 1 1,2,3,8




CUTHAJIOB OHMOJIOTHYECKOI0 MMPOUCXOKIACHUS.
Ananuz IMYJIbCOKCUMETPHUICCKOr'0 CUI'Hajia

3amuTa 1a00paTopHBIX paboT

10

Bcero

34

4.5. KypcoBoe NMpoeKTHpOBaHKE/ BBHITTOJIHEHHE KypPCOBOH PaOOTHI

[enb KypcoBoOii paboOTHI:
YacoB MpaKTHYECKOH MOJATOTOBKH:

[IpumepHbIe TeMbI 33J1aHU HA KypCOBYIO paboTy npuBeaeHsl B pasaene 10 PIT/I.

4.6. CamocrodarenbHas paboTa 00yJarouIxcs

Bupl camocTosTenbHON paboThI M €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0HIIE /.

Tabmmua 7 — Bugsl caMoCTOsITENNbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
23 23
nucuuriHbl (TO)
KypcoBoe npoektuposanue (KII, KP) 30 30
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Jomamnee 3amganne (/13)
Kontpossusle pabotsl 3a04HukoB (KP3)
IToaroToBKa K MpOMEKYTOYHOU 6 6
attecranuu (ITA)
Bcero: 59 59

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM PabOThI 00YYAIONIMXCS TTO TUCIHUIUIUHE (MOIYITIO)
Y4eOHO-MeToInYeCKHe MaTepHallbl JUIsl CaMOCTOSITEIbHOM paboThl OOYyYarOLIMXCS yKa3aHbl B

mar. 7-11.

6. IlepeueHb MEYATHBIX M AIEKTPOHHBIX YUECOHBIX U3IaHUN
[lepedyeHp neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tabmulle 8.

Tabmuna 8— [lepedeHb NMeYaTHBIX W DJICKTPOHHBIX YUCOHBIX M3IaHHMA

KomiuectBo 3K3eMIUIsIpoB B
[udp/ bubnuorpaduueckas ccpiika OubmoTexe
URL anpec (KpoMe AIIeKTPOHHBIX
IK3EMIUISIPOB)

519.87(075)-I1 12 [TaBnoeckuit FO.H. mutannonHoe 18

MO/JIeIMPOBaHUE: yueOHOE ocooHe.

/ 1O.H. ITaBnosckwuii, H.B. bemorenos,

FO.U. Bponackuii. — M.: Akanemus,

2008.
004.94(075)-C 86 Crporanes B.I1. Umuranmontoe 6

MOJICIMPOBaHUE: yueOHOEe mocodue.




/ B.II. Ctporaines, 1.0. Tonkauesa. —
M.: U3n-Bo MI'TY um. H.D. baymana,
2008.

004.94-C 40

Cupora A.A. KomnbrotepHoe
MO/JICIMPOBAHUE U OLIEHKA
3(PEKTUBHOCTHU CIIOKHBIX CHCTEM:
YyebHoe nmocobue. / A.A. Cupora. —
M.: Texnocdepa, 2006

10

004.94(075)-C 53

Cogeros b. f. MoxnenupoBanue
CUCTEM: YUeOHUK IS CTY/]l. BY30B,
00yd. 0 CHEUATbHOCTH
"UndopmMaTrka 1 BEIYUCTUTEIbHAS
texuuka" u "MupopmanroHHbie
cuctemsl" / b. 5. Coseros, C. A.
SkoBrneB. - 5-e u3.,cTepeoTuIl. - M.:
Bricmr. mik., 2007.

40

004.41-C 17

Camapckuit A.A. MaTtemaTudeckoe
moaenupoBanue. Uaen. Metoasl.
[Ipumepsr. / A.A. Camapckuid,

A.Il. MuxainoB. — 2-e u3J., ucmp. —
M.: ®usmataur, 2005.

20

621.391.2-11 31

Ilemens M. MogenupoBanue
curtaiios u cucrteM. / M. Ilemens. —
M.: Mup, 1981.

30

004.415.2(075)-T 19

Tapacux B.I1. Maremarnueckoe
MOJEIIMPOBAHUE TEXHUUECKUX CUCTEM:
VYueonuk. / B.I1. Tapacuk. — 2-¢ u3n.,
ucrtp. u gon. — Musnck: JuzaidulIPO,
2004.

20

519.85681.518.54681.32-
T 46

TuxonoB A.H. Maremarudeckue
3a/1auv KOMITBIOTEPHOUM ToMOTpaduu.
/ A.H. Tuxonos, B.I. ApcenuH,

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

004.94

Meroas! 1 aNTrOpUTMBI
KOMITBIOTEPHOTO MOJIETTUPOBAHUS
CITy4alHBIX MPOIIECCOB [ DIEKTPOHHBIN
pecypc]: MEeTOIMYECKUE yKa3aHUs K
BBITIOJTHEHUIO J1a00paTOPHBIX padoT.

|/ C.-Tletep0. roc. yH-T a9pOKOCM.

npubdopoctpoenus; coct. B.C. IlaBnos.

— JlokymeHT Bkitoyaet B ce0s 1 ¢aiin.
— CII6.: IOV BIIO «CIIoI'Y AIl»,
2010

681.3.06-M 74

MonenupoBaHHe MPOIECCOB U CHCTEM
[DnekTpoHHBII pecypc]: mporpamma,
METOAMYECKHE YKa3aHHs U
KOHTPOJILHOE 33/IaHUE.

[ C.-TTetepO. roc. yH-T ad3POKOCM.
pUOOPOCTPOCHHUS; COCT.

A.C. KapmaiikuH. — JIokyMEHT
BKIIIOYaeT B cebs1 1 aiin, pasmep:




(156 K6). — CII6.: TOY BIIO
«CIIoI'Y AIl»

681.324-K 21 Kapawmaiikun A.C. MoaenupoBanue
IpolLeccoB U cucteM. Mcnonb3oBaHue
MPOrpaMMHOTO 00€ecTIeueHUs
[DnexTpoHHBIN pecypc]: TEKCT
nekuuit. / A.C. Kapamaiikun; C.-
[TetepO. roc. yH-T adpoKOCM.
npudopoctpoerus. — JlIoOKyMeHT
BKJTIOUAeT B cebst 1 aiti, pazmep:
(296 K6). — CII6.: PO I'VAIL, 2005

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAMMBIX MJIi OCBOCHMS JUCLMILIUHBI
npuBe/ieH B Tadymie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»

URL anpec HaumenoBanue
http://e.lanbook.com/books Hoctyn B ObC «Jlanp» ocymiecTBisieTcs o

noroBopy Ne 749-7 o1 22.11.2016

Hoctyn B ObC «ZNANIUM)» ocyiecTBisieTcs 1o

http://znanium.com/bookread
p-fiznaniu sorosopy Ne 075-7 ot 20.02.2016

https://docs.exponenta.ru/matlab/index.html | Joxymenrarus MATLAB Ha pycckoMm si3bike

https://exponenta.ru/news/cifrovaya- Jlexrust "Ludposas o0pabotka curnanos" (30
obrabotka-signalov 3amnmceit)
https://exponenta.ru/news/osnovy-linejnoj- | Jlekuus "OcHoBbl nuHelHOM anre6psr” (7
algebry 3aruceit)

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mnporpaMMHOro oOecneueHus,, HCHOJIb3YEeMOro IMpH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepedeHpb uConb3yeMOro NporpaMMHOro odecreueHus npejacrasieH B Tadbauie 10.

Tabmuna 10— [TepeueHsr nmporpaMMHOT0 00€CIIeUCHHS

Ne n/mt HaumenoBanue

1 [Maker nporpamm Microsoft Office (Bxitouas maker Microsoft Office Visio)

2 [TakeT mporpamm It MOJIEITMPOBAHUS M PEIICHHS 33]1a4 TEXHUIECKUX BBIUUCIICHHUH
MathWorks MATLAB

3 [TakeT mporpamm It MOJIEITMPOBAHUS, CHMBOJIBHBIX BRIYMCIICHUH W BU3YaIIN3alluU
nony4yeHHbIx perenuit PTC Mathcad

4 [Iporpamma a1t IPOEKTUPOBAHUS M JOKYMEHTUpOBaHUs 0a3 ganHbIX Erwin Data
Modeler

5 [Iporpamma a1 MozenupoBaHusi ”HGOPMAIMOHHBIX cucTteM BPwin

8.2. Ilepeuenp WH(pOPMaAITMOHHO-CIIPABOYHBIX CHCTEM,UCIIOTh3YEMBIX npu

OCYHICCTBJIICHNU 06pa30BaTeJIBHOFO mnponecca no JUCIUIIINHE



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

[lepeuenb ucCHONIB3yeMbIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTaBICH B

tabnuie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

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

2 basbr nannpix ®enepanpaoro Mucturyra [Ipombimennoit CoOOCTBEHHOCTH ISt
npoBeeHus nateHTHoro nmoucka (https://www.fips.ru/iiss/)

3 bubnmoreka 'OCToB u HopMaTuBHBIX AoKyMeHTOB (http://libgost.ru)

9. MarepuaiabHO-TeXHHUYECKas 0a3a

CocraB  MaTepualbHO-TEXHUYECKOU

0a3pl, HEOOXOIUMOW Ui  OCYIIECTBICHUS

00pa3zoBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, IpeICcTaBieH B Taoumiel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Homep aynutopun
n/n MaTepHATbHO-TEXHUYECKOH Oa3bl (mpu HEOOXOMMOCTH )

MynbTumMeauitHas JEKIUOHHAs ayIUTOPUS

KommnbroTepHsIii Kiacc i1 TPOBEICHHS JIA0OPAaTOPHBIX paboT 14-33

10. OueHo4HBIE CpeICTBA TSI IPOBEICHUS TPOMEKYTOUHOM aTTECTAIMH
10.1. CoctaB OLEHOYHBIX CPEACTBAJS TPOBEACHHSI IPOMEKYTOUHOM AaTTecTaluu
00yJaromuXxcs 1Mo JUCIUTUINHE TPUBEICH B Tadmuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHUS MPOMEKYTOUHOMN aTTecTalluu

Bun npomexyTodHoOM arTecTanun

Hepequb OICHOYHBIX CPCACTB

JuddepeHpoBaHHbIi 3a4ET

Crncox BOIpoCoB;

TecTsr;
3anaqu.

Boinonnenue xkypcoBoii paboThl DKcnepTHas OIleHKa Ha OCHOBE TPeOOBaHUM K
COJIEPIKaHUIO KypCcOBOI paboThI 1o
JUCIUILINHE.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpPUMEHseTcsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINM, KOTopas npuBeaeHa B Tadnuie 14. B TeueHune cemecTpa MOXET UCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa
WCITOJIb30BAaHNs KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTUBHBIM aKTOM

I'VAIL

Tabnuna 14 —Kputepuu o1ieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMITETEHIIUI

Or1eHKa KOMITETEHITUH

5-0ayupHas mKana

XapaxrepucTuka chopMUPOBAHHBIX KOMITETEHIMI

MaTcpHuall;

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TIayOOKO M BCECTOPOHHE YCBOMJI MPOrPaMMHBIM

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3JIaracr;
— ONHUpasiCh Ha 3HAHWS OCHOBHOM W JOMOJHUTEIBHOW JIUTEPaTyphl,
TECHO IIPUBS3bIBACT YCBOCHHBIC HAYYHBIE ITOJIOKECHUS C MPAKTUYECKON
JESITEIbHOCTBIO HAIPABJICHMS;

— yMeJi0 000CHOBBIBAET U ApPTYMEHTUPYET BbIIBUTAEMbIE UM HJICH;

— JIeJIaeT BBIBOALI U 00OOIICHHUS;

— cBOOOIHO BJIAZICET CHCTEMOH CIIEIUANIN3UPOBAHHBIX MOHITHH.




OnieHKa KOMIIETEHIIMH .
XapakrepucTuka cpopMUPOBAHHBIX KOMIIETEHINI
S-0asuTbHas IIKaIa
— o0y4aromuiicst TBEpI0 YCBOMJI POTPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYIIECTBY M3J1araeT €ro, ONUPasCh HA 3HAHUSA OCHOBHOM
JUTEPATYPHI;
ODOLLION — HE JOMYCKAeT CYIECTBEHHBIX HETOUHOCTEH;
p — YBSI3BIBACT YCBOGHHBIC 3HAHHUA C TPAKTUYECKOH JEATETBbHOCTHIO
«3aYTEHO»
HalpaBJICHUS;
— apryMEHTUPYET Hay4YHble ITOJIOKEHUS;
— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;
— BJIAJICET CUCTEMOH CIIeLUAIM3UPOBAHHBIX MOHITHH.
— 00y4Jaromuiicss yCBOMII TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
[0 CYILECTBY H3JIaraeT €ro, ONUPasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypHl;
— JIOIYCKAeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;
«YIIOBIIETBOPUTEITHHO) .
— WCTIBITBIBACT 3aTPyJHEHHsS B TMPAKTHUYECKOM NPUMEHEHWW 3HAHUH
«BAYTEHO»
HaIlpaBJICHUS;
— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;
— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;
— YaCTMYHO BJIJI€eT CUCTEMON CHelMaTN3UPOBAHHBIX MOHATHH.
— o0yyaromuiicss He YCBOWJI 3HAYUTEIbHOM 4YacTH IPOrpPaMMHOIO
MmarepHaa;
— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
«HEYIOBJICTBOPUTEIHHO
e SATLCHOY paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;
— MCIIBITBIBAET TPYIHOCTH B IPAKTUYECKOM MIPUMEHEHUH 3HAHMIA;
— HE MOXKET apryMEHTHPOBATh Hay4YHbIE [TOJIOKECHMUS;
— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WIH WHBIC MAaTECPHAIIBL.
Bompocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabuie 15.

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

Ko
Ne n/n Ilepeuenb BonpocoB (3a7au) i FK3aMeHa A
MHAMKATOpa
Y4eOHbIM JIAHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) st 3aueta / mudd. 3auera npepcraBieHsl B Tabmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3auera
Kon
Ne n/nt Ilepeuens BonpocoB (3aga4) uist 3aueta / nud . 3agera
p p (3amaq) 1 A MHIMKATOPa
1 [Tonsitue mopenu. OOBEKTHI, IenH U 3agaun MoaenupoBanus. | [1IK-1.3.1
Krnaccudukanus MeTo10B MOJETUPOBAHHUS.
2 CBs3b MOJIETUPOBAHHUS C PA3JTUYHBIMU HAYKaMHU. IK-1.3.1

KOMHLIOTepHBIC 1 MaTEMAaTHYCCKHUEC MOJCIIN. PCFpCCCI/IOHHBIC,
MMHUTAIIMOHHBIC, KAYCCTBCHHBIC MO/JCIIN.

3 ITpuHuMnB! cucTeMHOro noaxoAa B Moaenuposanuu. Cucrema | [1K-1.3.1
Kak 00bekT uccnenoBanus. Kinaccudukanus cucrem. CriocoOsr
Y METOJ0JIOTUSI OIIMCAHUS CUCTEM.

4 [IpuHIMIIBI *UMUTAMOHHOTO MOJIETUPOBAHUS U IPUMEPHI [IK-3.¥.1
Mojeneii. [Tousatue agekBaTHOCTH Moaen. OO0OIICHHBIN
AITOPUTM MOCTPOEHMS MojenH. Llens MmoaenrupoBaHus.
ITocTanoBka 3agaun. Onucanue B TOKYMEHTAIUU.

5 [TocTtpoenue koHuenryanbHOM Moaenu. opmanuzanus I1K-2.3.1
COHep)KaTeHBHOﬁ qaCcTu MOJICIIN. OCHOBHBIE JTAIIbI
MonenupoBanus. [Ipumep u o6ocHOBaHME




AAropuTMH3aNUs IpoIeccoB (pyHKIIMOHUPOBAHUS
MozenupyemMon cuctemsl. OnTuMu3anus CTpykTypsl. Pacuer
napameTpoB Mojenu. [IpunsaTue pemenuii o pesyiapraraM
Mojenu. Pemenue 3agay 1 000CHOBaHHUE peLIEHUN

[IK-2.V.1

OO01mast METOIONIOTHS TOCTPOCHUS MATEMATHYECKIX MOJICIICH.
[Tono6ue, obmme ananoruu. [pumepsl

[IK-1.3.1

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

IIK-1.3.1

p-teopema. Koapdunuent nogobus. Heobxoaumeie u
JOCTaTOYHbIC YCIOBUS 11071001 00bekToB. [Tpumep
UCII0JIb30BaHUS

IK-1.3.1

10

Kgasumomooue, 3KkBUBaJICHTHOE T10,1001e, aITOPUTMHYECKOE
nonobue, kubepHernueckoe nogodue. Ipumepsr. Metoabt
onpenenacHus: KodhPUIMEeHTOB Mo100us.

ITK-2.3.1

11

[TpuHIHMIT MaKCHMAITLHOTO MPABIOIIOA00MS MAaTEMaTHICCKIX
Mojenei. YpaBHeHHe MpaBAonoaoous. 3ajaaya Ha
(dhopMupOBaHHE YpaBHEHUS MTPABIOIOI00US

[IK-2.V.1

12

CYH_IHOCTB IUIAHUPOBAHMA SKCIICPHUMCHTA. MareMaTU4ecKui
ACIICKT. 33,[{21‘-121 Ha INIaHUPOBAHHUE SKCIICPUMCEHTA,
000CHOBAHHE ITAMIOB

[IK-3.Y.1

13

dopmanbHas knaccudukanus mojaeneii. CtoxacTHiaeckue
mozenu. [lapamerpudeckue u HermapaMeTpUIECKUe MOJIEIH.
Pemenue 3amau o kiaccuukauu Moaenei

[IK-2.V.1

14

JletepMuHUpPOBaHHBIE MOAEIIN. HenpepsIBHbIE U AUCKPETHBIE
Mozenu. Perienue 3a1a4d Ha onpeielieHue TUIa MoJIeseH,
MOCTPOEHUE CXEM MOJICIIeH

[IK-3.3.1

15

Monenu npoueccoB yrpasieHHsl. 3aMKHYTBIE U HE3AMKHYTBIE
KOHTYpHI. Pemienue 3a1a4 Ha MOCTPOEHUE MOJIENH

[IK-3.V.1

16

Monenu, npuBoJsIIMe K OAHOMY AU depeHInanbHOMy
ypaBHeHHUIO. [IoHsATHE pelieHns 0IHOr0 aBTOHOMHOIO
muddepeHnranbHOro ypapHenus. Perenue 3amau

[IK-2.V.1

17

JIuneiinble v HeaMHEWHbIE MoJenn. CBONCTBA U IPUMEPDI
IIOCTPOEHUs

[K-3.V.1

18

ConepsxarenbHble U opMaibHbIe Moienu. CBOWCTBA U
MIPUMEPHI TOCTPOCHHSL.

[IK-3.V.1

19

Perpeccuonnsie Mogenn. Imuranronsusie moaenu. IIpumepst
MIOCTPOCHMSI, PELICHUE 33/1a4 110 (POpMUPOBAHHIO MOJIEIeH

[IK-2.3.1

20

KauectBennbie Mozenu. BaxHelie kauecTBEHHbIC CBOWCTBA
UCCIIeTyeMOM CUCTEMBI — PEIICHHE 33134 M0 33aHHOMY
o0pa3zy

[K-1.V.1

21

CranmoHapHO€ COCTOSTHUE (COCTOSTHUE PAaBHOBECHS).

VY CTONYMBOCTB COCTOSIHUSA paBHOBECHs. MeTOAbl OLIEHKHU
ycToitunBocTu. Pemenne nunelinoro auddepeHmaibHoro
ypaBHeHus1. Pemenue 3amau

[IK-3.3.1

22

Mopenun, onuceiBaeMble CHCTEMAMM JIByX aBTOHOMHBIX
muddepeHManbHbIX ypaBHeHUH. Da3zoBast MI0CKOCTb.
@Pa30BbIi nOpTpeT. MeToa N30KINH. [ TaBHBIE W30KJIMHBI.

[IK-1.3.1

23

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

IK-1.3.1

24

OO6mue moHATHS TEOpUU MHOKECTB. CBONCTBa MHOXECTB.
@opMabHBIN SA3bIK ONMCaHus BbIpaxkeHU. DopmasbHOE

ITK-2.V.1




OIIMCaHHC HCCHGHYGMOﬁ CHUCTCMBI

25

Koprexu. [IpencraBnenrne MHOKECTB 0000IIEHHBIMUA KOJIAMH.
O0600mEnHbIi KoA. DaeMeHTapHbIN Ko DopMupoBanue
ONHMCAaHUN TECTOBBIX MOJEIeH

[TIK-3.V.1

26

JlexapToBO pOU3BECHIE MHOXKECTB. Perienue 3aiaq u
00BSICHEHUE PE3YJIbTaTOB

[IK-2.V.1

27

Teopus otHOwIeHUI. OCHOBHBIE TOHATHS U OIPEICIICHNUS.
OcHOBHBIE CBOMCTBa OTHOIICHUH. [IpuMepbl

[IK-1.3.1

28

[TonsiTHE 00 MCYNCIIEHNH BBICKA3bIBAHHMA. AJI(aBUT.
Omnpenenenue popmyil. 3a1auu Ha cocTaBieHue andaBuTa u

hopmysr

[IK-2.V.1

29

Omnpenenenue npaBuil BbiBoAa. CUCTEMa OCHOBHBIX
TaBTOJIOTUH (3aKOHOB) UCUUCIICHUS BbICKa3bIBaHUH. Perenue
3a/1a4 Ha OCHOBE MPABMJI BEIBOJA

[TIK-2.V.1

30

MeTton ACAYKTUBHOI'O JIOTUYCCKOI'O BbIBO/JA. Pemenue 3ajda4, C

MIOCTPOSHHEM OJIOK-CXEM PELICHUs

I[IK-1.V.1

31

MeTtoauka HHAYKTUBHOI'O JIOTUYCCKOTO BbIBOJA. Pemenue
3aaa4, C IOCTPOCHUCM 0JIOK-CXeM PECHICHHUA

I[IK-1.V.1

32

[IpencraBieHne BHICKa3bIBAHUN U OTHOLLIEHUH 00OOIIIEHHBIMU
Kozamu. Pemenue 3a1a4 mo npeacTaBICHUI0 0000IIEeHHBIMH
KOJIaMH B TEXHUYECKON JOKYMEHTAIUH

[IK-3.Y.1

33

Jlornueckue ¢pynkmuu. OnpeneneHus U GOpPMbI
npeAcTaBiIeHUs JJornuecknx GyHkuuid. [Ipumeps

[IK-1.3.1

34

ANTOpUTMBI U aIrOpUTMUYECKUE nporecchl. OCHOBHBIE
MOHATHUSA U ompenencHus. MaTtemaTnyeckue MOAEIIN
AITOPUTMHYECKUX MpoueccoB. [Ipumepbl

[IK-3.3.1

35

ITokazatenu kadyecTBa AJITOPUTMOB U AJITOPUTMHUYCCKUX
ITPpONLECCCOB. Banaqn Ha IIOCTPOCHHUEC CXEM

[IK-3.V.1

36

OCHOBHBIE MIOHATUS TEOPUU TUHAMUYECKUX CUCTEM.
[IpenenbHble MHOXKECTBA. ATTpakTopbl. CTpaHHBIE
aTTPAKTOPBI.

IK-1.3.1

37

JlunamMuyeckuii Xxaoc. JIMHENHBIN aHaIU3 YCTOMYUBOCTH
TpaeKkTopuil. J[MCCUITaTUBHBIE CHCTEMBI. Y CTOWYHUBOCTD
Xa0THUYECKHUX pelieHui. Pa3MepHOCTh CTPaHHBIX aTTPAKTOPOB.

IK-1.3.1

38

O0beKxTHO-KJIacCU(PUKALMOHHOE MOJIETUPOBAHUE CIIOKHBIX
cucreM. Vcnonap30BaHne TEXHOJIOTUH OOBEKTHO-
OPHEHTHPOBAHHOTO MOJIETMPOBaHus. [IpocTpaHCTBO
UACHTU(DHUKATOPOB OOHEKTOB.

[IK-3.3.1

39

Cocrosinue o6bekTa. [IpocTpaHCcTBO COCTOSIHUM 00BEKTA.
JIoKyMeHTaJIbHOE OMMCAaHUE MPOCTPAHCTBA COCTOSTHHMA
HCCIIEYyeMOro 00beKTa

[IK-3.¥.1

40

MonenupoBaHue OTHOIIEHUH MEKIy 00BEKTaMHU U Ki1accaMu
00BeKTOB. Penrenne 3aqau

I[K-1.V.1

41

TeopeTnko-MHOXKECTBEHHAs! MO KJlacca 0OBEKTOB.
[Tpumepsl

IK-1.3.1

42

CrpykTypHOoe MojaenupoBaHue. OCHOBHBIE MOHITHS U
ornpezeneHus. Pemenue 3a1a4 0o MOCTPOSHUIO CXEM

IK-3.3.1

43

CDYHKI_II/IOHaJ'ILHOC MOJCIIMPOBAHUC. OCHOBHBIC IIOHITUS U
OIPCaACIICHUS. Pemenne 3aaa4 110 IMOCTPOCHUIO CXEM

IK-3.3.1

44

Komnerorepnoe moaenupoBanre. OCHOBHBIE TOHATHS U
onpeaenenusi. OTpaxeHUEe pe3yabTaTOB MOJIEIUPOBAHUS B

ITK-3.V.1




AOKYMCHTAIIUHN

45 AHanuTuyeckoe Mojienupoanue. OCHOBHBIC MOHATHUS U I[IK-1.V.1
onpexaenenus. KoppekrtupoBka monenei
[lepeuenr TeM nnsi KypCOBOTO TMPOCKTHUPOBAHUS/BBITIONHEHUS KypCOBOW pabOTHI

MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHp TeM AJ1s1 KypCOBOTO MPOSKTUPOBAHHMS/BHIIOJTHEHUSI KYPCOBOM pabOoThI

[TpumepHBIii TepeueHb TeM sl KypPCOBOT'O MTPOSKTUPOBAHMUSI/BBITIOIHEHUS

Ne n/mn .
KypCcOBOi1 pabOThI

1 Mopnenb BTC uckyccTBeHHOT0 KpOBOCHAOKEHHUS YEIOBEKa BO BpEMs
onepanuu

2 Mogens BTC koHTpOJIS TpaHCHIOPT MUTATEIBHBIX BELIECTB, MOCTYIMAIOIINUX B
OpraHH3M >KMBOTHOTO

3 Mopnens aBTOMaTH4ECKOW CUCTEMBI PETYJIMPOBAHUS TPAHCIIOPT KUCIOPOJIa B
JIeTaTeJIbHBIX ammaparax

4 Mopnenb aBTOMaTH4YECKOTO YIPABIEHUS COKPATUTEIBHOMN A€ATEIbHOCThIO
cep/lla MHBAa3UBHOI'O KapIMOCTUMYIIATOPA

5 Mogens annapaTta KOHTPOJISl KAWJUIIPHOTO KPOBOCHA0XKEHHUS

6 Mozenp aBTOMaTUYECKOIO PErYNIATOpa apTePUAIbHOTO U BEHO3HOTO
IIOTOKOB

7 MozenupoBaHie OUUCTUTENIBHBIX MPOLIECCOB B OPTaHU3ME C
MCII0JIb30BAaHUEM MCKYCCTBEHHOM MOYKHU

8 AnantanoHHbIe MOJIETb CUCTEMbI 00€CIIeYeHUs] MUKPOKJINMATa JUIs
JUINTEILHOTO aBTOHOMHOT'O NPeObIBaHUS YEJIOBEKA B 3aMKHYTOM
IIPOCTPAHCTBE

9 Monens BTC koppekuuu ci1yxoBOro BOCIpUSITUS

10 Monens BTC koppekuny 3puTesIbHOTO BOCTIPUSITHS

11 Monens BTC xoppekinu TaKTUIBHOTO BOCIIPUSATHUS

12 MopnenupoBanue BTC anekrpocTatnyeckoro nojaBieHus 00JI€BOro
CHUHJpOMaA y UeJIOBEKa

13 Mopnens annapaTta 00ecTeYuBaIOLIEr0 BOCCTAHOBIEHNE (DYHKIIUH YCIOBHOTO
pedaekca

14 MonenupoBanue GyHKIMI ONOPHO-ABUTATEIBHOTO alapara

15 MojenupoBaHue yTpauyeHHbIX (YHKIMN 3pUTEIBHOTO BOCIPUSTHS

16 MonenupoBaHue yTpaueHHBIX (GYHKIMI CITyXOBOI'O BOCIPUSTHS

17 Monens 4enoBeKO-MaIIMHHOTO B3aUMOIEHCTBUS

18 MonenupoBaHue anmnapaTa BOCCTAaHOBICHHS (DYHKIIMI BeCTHOYISPHOTO
anmnapara

19 MoenupoBaHue mpolecca MOHUTOPUHTA 3a00JIeBaHKs YeJIOBEKa

20 Mosenb MeTo/1a aBTOMaTU3UPOBAHHOTO UCCIIEI0BAHNUS ICUXUYECKOM
YCTOMYHMBOCTH JINYHOCTH K BHEITHUM BO3AEUCTBUAM

21 Moienb KOHTPOJIS YTOMIIIEMOCTH

22 MonenupoBaHue MpuOOPHOTO YIpaBICHUS eJIEHANPaBICHHON
JeSITEJIbHOCTHIO YeJIOBEeKa

23 Monenb cucTeMbl aBTOMaTHUECKOT0 OOHAPYKUTENSI AMOLIMOHAIBHOTO
cTpecca

24 Monens BTC ans uzydenus ncuxou3noaoriueckoi peakiiuy 4eloBeka Ha
BHEIIHHUE pa3paKUTeNIn

25 MopenupoBaHue mpoiiecca peadIMTaIiK MalMeHTOB B
[IOCJICONIEPALIUOHHBIN [TEPUOJL

26 I'enetrka. CoBpeMEeHHOE MOJICJIbHOE TTPEICTaBIICHHE MHPOPMAITMOHHOTO




POrpaMMHUPOBaHUs O00OBEKTOB

27 Mopenu cucreM ucciaeaoBaHusl HHOOPMAITMOHHOTO OOMEHAa B OpraHu3Me

28 Moenn HeMpOCeTeBOro paco3HaBaHUs 00Pa30B U UX PUMEHEHHE B
MEIULMHCKUX HUCCIENOBAHUAX

29 [TprMmeHeHrne HEHPOHHBIX ceTel B OMOIOTHYECKUX MOJIEISIX

30 bTC monenupoBaHus TUYHOCTH

31 Mogenp perynsiuuu GyHKIHOHAIBHOTO COCTOSHUS METOJJOM OMOJIOTHYECKOM
00paTHOM CBs3U

32 Mopenb umuTai GyHKIIANA TeYSHU

33 @yHKIMH Jerkux U ux Mojienb B BTC uckyccTBEHHOro JIErKOro

34 MopenupoBaHHuEe CUCTEMbI MOHUTOPUHTA BBDKUBAHUS )KHBOTHBIX TIPU
BO3JICHICTBUY MPUPOJTHBIX (PAKTOPOB

Bompocer st mpoBeneHUsS TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHUS
MpeCTaBICHBI B Ta0nwuie 18.

Tabnuna 18 — [IpumepHbIi nepeyeHb BOIPOCOB AJIsl TECTOB

Kon

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa

He npenycmorpeno

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUTMHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, IpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

1 KonTtposnbHast pabota o pazaeny 1: OCHOBHbIE IOHSATHUS B TEOPUH MOJIEITMPOBAHUS

2 KonTponbHas padboTa no pazzaeny 2: cneurduka MOJAEINPOBAHUS JKUBBIX CUCTEM

3 KonTtponbHas pabota no pazaeny 3: o011as METOA07I0IUsl TOCTPOSHHUS
MaTeMaTHYECKUX MOJIEIeN

4 KonrtponbHas paborta no paznenam 4,5,6: MOIeIMPOBAHNE TUHAMHUYECKUX CHCTEM,
MMUTAIMOHHbIE MO, KoJIeOaHHs B OMOJIOTHYECKUX CHCTEMaX

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIUX TOPSAOK M TPOLEAYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTecTalluy 00y4aroluuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCITUTILIMHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3Ha4Y€HUE JIEKIIMOHHOTO MaTepuajnga — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKOe U sICHOE WU3JIOkKEHHe ydeOHoro marepuana. Ha3HadeHne COBpEeMEHHOH JieKIUU B
paMKax IUCIHMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUU
dbyHIaMeHTalIbHbIX Mpo0JeM AMCHUILIMHBI, METOJOB HAy4yHOTO MO3HAHUS, HOBEHMIINX
JOCTHOKEHUI HaydyHOH MbIciu. B yueOHOM mporiecce JeKIHs BBIMOJHAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW oO0yacTH 3HaHuUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
MIOKa3bIBAET B3aMMOCBS3b C IPYTUMHU AUCHUILUIMHAMH.

HJIaHI/IDVGMBIe PE3VYJILTATHI IIPU OCBOCHHUH O6V‘-IaIOH_[I/IMI/ICSI JICKIIMOHHOT'O MaTepurasa.




— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIIBITa TBOPUECKOI pabOoThl COBMECTHO C IIPEIOIaBATEIIEM;

— pa3BuTHE NPO(PECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy U
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBILITICHHUS.

— MOsIBJI€HUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4Y€HHE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAayKM M TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TOJIBI;

— Hay4yuTbCsd KOPPEKTHO 00padarhiBaTh MOJTYYEHHBIH MaTepuan (BBLACIATH TJIaBHbIC
MBICIIM M TIOJOXEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPSATh MX B Pa3IMYHBIX
dbopmynHupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U TTOHATHI.

JlekuMoHHBI MaTepua’d MOXKET COINPOBOXKAATHCS JEMOHCTpAlMed ClIalIoB U
UCIOJIb30BAaHUEM PA3JaTOYHOIO MaTepualia IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK I10 IUCHUIUIMHE.

CrpyKTypa NpefocTaBieHus JEKIMOHHOIO MaTepuara:

— BEACHME JICKIMOHHOIO 3aHATUS C IPEICTaBICHUEM OCHOBHBIX CXEM M IOHATHH IpU
JEMOHCTPALIMH CJIAlI0OB IIPE3CHTALINN;

—  BBIJICJICHHE OCHOBHBIX ONPEEIICHUN TEMbI 3aHATHUS 10]1 3aIIUCh O0yUYarOLINXCs;

— pa300p OCHOBHBIX CXE€M, CTPYKTYp JIEKIIMOHHOTO MaTepuaja, ¢ YCTHBIM OIpPOCOM
0o0yyaroIuxcsi MO MPOLECCY YCTAHOBJIEHUS CBSI3€Hl MEXIy paccMaTpUBaeMbIMM 3JIEMEHTAMHU
CXEM.

11.2. Meroauueckue yKazaHusi sl OOYYalOIUXCsS IO BBIMOJHEHHIO JIAOOPaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOyyarolMiCs AOKEH YINIyOUTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAZAECTh COBPEMEHHON METOIMKONW M TEXHHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 0Oydarouerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOITPUATHUI.

Beinmonnenue 51abopaTopHBIX pabOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUS JUCLUIUIMHBI, ONpEeNeNseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpEICTBaM,
o0ecreyrBaroIuM pelIeHUe CIeTyIOIUX OCHOBHBIX 33/1a4 00y4aromerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIENOBaHMsS MPOLECCOB, SBICHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKLUSAX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3Y4aeMOH THUCIUIINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

JlaGopaTopHble 3aHATHUS MPOBOASTCS MOCHE YTEHHUS JIEKUUH, NAIOUMX TEOpPEeTHYECKHe
OCHOBBI JIJISl UX BBIMOJHEHUs. J[omycKkaeTcsi BHIIOTHEHUE JIa0OPATOPHBIX 3aHATUN IO MPOUTEHUS
JEKUUH C LeIbl0 00JerdyeHusl U3y4yeHus TEOPEeTHUYECKOro MaTrepualia MpH HaJU4ud ONMHMCAHUMN
paboT, BKJIIOYAIONIMX HEOOXOJUMBIE TEOPETHUYECKHE CBEACHUS WM CCHUIKM Ha KOHKPETHBIE
yueOHbIe U3JIaHus, COAepKalllie ITH CBEICHUS.

OcHoBaHMeM 151 TPOBeICHHsI Ta00PATOPHBIX 3aHATHIA MO AUCLUUIUINHE SBISIOTCS:

— Tporpamma y4eOHOU NUCIUTUIHHEI;

— pacnucaHue yuyeOHbIX 3aHATHA.




JIaGopaTopHble 3aHATUS JOJKHBI NIPOBOAUTHCS B CIELUAIM3UPOBAHHON JabopaTtopuu,
COOTBETCTBYIOLIIEH CAHUTApHO-TMTHEHWYECKHMM HOpMaM, TpeOoBaHUSM 0€30IacHOCTH U
TEXHUYECKOH 3cTeTnke. MaTtepuaiibHoe o0ecredeHre 10JIKHO COOTBETCTBOBATH COBPEMEHHOMY
YPOBHIO TPOBEJICHHUS MOJEIBHBIX SKCIEPUMEHTOB B 00JACTH NPUKIAIHOW WHPOPMATUKH U
3JIpaBOOXPAHEHHUS.

KonnyectBo 000py0BaHHBIX JIAOOPATOPHBIX MECT JOJDKHO OBITH HEOOXOAMMBIM ISt
JOCTMDKEHUS TIOCTABJICHHBIX Lieleld o0ydeHMs M JAOCTATOYHBIM i oOecreyeHus: 00ydaeMbIM
yCIOBUI KOM(OPTHOCTH.

Bo Bpemst 1abopaTopHBIX 3aHSATUH JOJDKHBI COOMIOJAThCA MOPSIOK M JTUCHMIUIMHA B
COOTBETCTBUH C IPAaBUJIAMHU NOJIB30BAHUS JAHHOU JTabopaTopueii.

IIpenonaBaTens UMEET MPaBO ONPENENATh COEPKaHKUE JIaOOPATOPHBIX PabOT, BEIOMPAThH
METO/BI U CPEACTBA MPOBENICHHs Ja00paTOPHBIX HCCIEI0BAHNMN, HAanOOIIee TOJIHO OTBEYArOIINe
UX 0COOEHHOCTSIM M 00€CIIeUnBaIOIINE BBICOKOE Ka4eCTBO yUe€OHOT0 MpoLecca.

[IpenonaBaTens GopmMupyeT pyOeKHBIE M MTOTOBBIE PE3yIbTAThl (PEHTHHIH) CTYACHTA
[0 pe3ylbTaTaM BBIOJHEHUs JIaOOpaToOpHBIX padoT. OTMmeTKa 3a J1abopaTOpHYK padboTy
CTaBUTCA IOcie €€ YyCTHOW 3amuThl. IIpM HEBBITOJIHEHMM OJHOM WM HECKOJIBKHX
7a00paTOpHBIX paboOT W3 mepedHs 0e3 YBaXUTEIbHOM MPUUYUHBI OOydaroUIUiics HE MOXeT
paccuMThIBaTh Ha OTMETKY BBIIIE «xopomioy». [lomydeHHBI B Xozae J1abopaTOpHOH pabOTHI
OpOrpaMMHBIM KOX M OT4ET 1o JabopaTopHOM paboTe IepenaroTcsl IpenojaBaTellio B
DIIEKTPOHHON QopMme 10 3amuThl. HempencraBieHue MNPOrpaMMHOTO Koja J1abopaTOpHOM
paboThl ¥ OTYETAa B HJIEKTPOHHOM (hopMe CIIy>)KUT OCHOBAaHMEM JUIsl OTKa3a MperojaBaTeieM
OPUHUMATh 3alMTy J1a0opaTOpHON paboThl, a TaKkKe I AaHHYJUPOBAaHHS OTMETKH O
BBINOJIHEHUM JIa0OpaTOpHOW paboThl, €C/IM JaHHbIE MaTepuaibl He OyAyT Npe[CTaBICHbI
CTYACHTOM BITOCJIC/ICTBUH.

IIpaBa, OTBETCTBEHHOCTh M 00S3aHHOCTU 00YYarOIIErOCs:

1. Ha naGopaTtopHOM 3aHATHH 00YYaIOIIMKCA UMEET MPABO 3a/1aBaTh MPENOIaBATEN0 U
() nabopaHTy BONPOCHI MO COAEP)KAHUIO U METOJUKE BBINOJIHEHUS paboThl U TpeOOoBaTh
OTBETa MO cymecTBy oOpamieHus. OTBET mpemnogaBarens I0DKEH 00ecredrnBaTh BBIOJHEHHE
oOyyaromuMcsi paboThl B TEUEHHUE 3aHATHS B MOJHOM O0BbEME M C HaJUIeKAllUM KauecTBOM,
OTOBOPEHHBIM B METOJIMYECKHUX YKA3aHUAX IO MPOBEACHUIO JTA00OPATOPHBIX padoT;

2. OOyuarouiics #©MeeT TMpaBO Ha BBIIOJHEHUE JIAOOpPAaTOpHOH pPabOTHl IO
OpPUTHHAIEHOW METOAMKE C COTIIACHs TPETNOaBaTeNs U MO e€ro Haa30pOM — MpH OEe3yCIOBHOM
coOmroaeHnu TpeOoBaHUI 0€30MaCHOCTH;

3. OOyuaromuiicss IMEeT MPaBO BHIMOJHUTH Ja00paTOPHYIO PaboOTy, MPOIYIIEHHYIO O
YBaKUTENBbHOW NPUYMHE, B Yachl, COTJIACOBAHHBIE C MPENOojaBaTeIeM;

4. OOyuaromuiics o00sf3aH NOpuOBIT Ha J1a0OpaTOPHOE 3aHATUE BO  BpeMs,
YCTAHOBJICHHOE paclyCaHueM, U ¢ HE00X0IMMON IpeABapUTEIbHON MOATOTOBKOM;

5. K BeimomHeHuto  J1abopaTopHOW  paboOThl  JOMYCKAIOTCA  OOydaromuecs,
NOJATBEPAMBIINE TOTOBHOCTH B 00BeMe TpeOOBaHUHM, colep)KalMXcs B METOAUYECKHX
yKa3aHUAX K JlabopaTopHoi paboTe M (MJIM) B YCTHBIX MPEABAPUTENBHBIX YKa3aHMSIX
Iperno/iaBaTe’s;

6. B xome mabopaTOpHBIX 3aHATHHA OOYYarOIIMECs BEIYT HEOOXOIMMBIC 3aIlHCH,
COCTaBJISIIOT TUCHbMEHHBIN OTYET (MIPOTOKOJ UCCIICAOBAHUIA).

7. OOyuarouuiicsi HECeT OTBETCTBEHHOCTb 3a!

— Tpomyck JabopaTopHON pabOoThI 10 HEYBAXKUTEIbHON NMPUUHHE;

—  HEMOATOTOBJIEHHOCTH K JJA0OpAaTOpPHOU paborTe;

— HECBOEBPEMEHHYIO c/lauy OTYETOB O JIabopaTOpHOI paboTe U UX 3allUTY;

—  T[OpYy UMYILECTBA U HAaHECEHHE MaTepHalIbHOTO yliepOa 1abopaTopuu.

8. B mporiecce 3amuThl 1a00paTOpHON PabOTHI 00YUAIOIIHIACS TOHKEH:

— INPOJEMOHCTPUPOBATh 3HAHME METOAMKHM BBIIOJHEHHUS pPAabOTBI U  MOJEINEH,
UCTIOJIb3YEMBIX B pabore;



— yMeTh HMHTEPHPETHPOBATH IOJyYEHHBIE B IMpOIEcCe BBIIOIHEHUS PabOTHI
pE3yJIbTaThL.

Crpykrypa u dhopma oTyeTa 0 1abopaTopHOM paboTe

Otder mo mabopaTopHO pabOTE COCTABIACTCS Ka)XIbIM CTYACHTOM HHIUBUIYaTbHO,
a1M00 BO3MOXKEH [0 COIJIACOBAaHUIO C MpenojaBaTelieM OOUIMil OTYET — MOATPYIIOoN u3 2-
3 CTyZIEHTOB.

[Ipu odopmiiennn otuera 1o abopaTopHO paboTe B OTYETE AOKEH OBITH OoopmieH
TUTYNbHBIA JucT, npuHAToro B ['YAII oOpa3ua, nomkHBI OBITH MPENCTaBICHBI B YKa3aHHOU
MOCIIEI0BATEIHHOCTH CIEAYIOLIUE Pa3Ieibl:

1. TuTynpHBIH JUCT;

2. llens paboThI;

3. Kparkue TeopeTndeckue CBeICHUS MO0 TeME pabOTHI;

4. Meroaunka BBITOJIHEHHUS paOOTHI;

5. OmnmcaHue TMONYYCHHBIX pE3YJIBTaTOB C MNPHUKPEIUICHUEM pPE3yJbTaTOB B
rpadudeckoit popme;

6. IlporpammHBIi KOJ € KOMMEHTapwsIMH K TPOBOJUMBIM OICpAHsIM U
npeoOpa3OBaHUIM;

7. Amnanu3s pe3ynbTaToB paboTHI;

8. BwBogBI 11O pabore.

TpeboBanus k 0hOpMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

Tumynonoiti 1ucm SBISICTCS TMEPBOM  CTpaHHICH 000 HaydyHOW paboOThl U IS
KOHKPETHOTO BHJIa PabOTHl 3aMOJHSCTCS I10 OINpeAeiIeHHBIM mpaBwiaM. s mabopaTtopHOi
paboThl TUTYIBHBIN JTUCT OPOPMIIIETCS CIETYIOIIUM 00pa3oM.

B BepxneM mojne nucTa yKa3blBalOT IOJIHOE HAaMMEHOBAaHWE Y4YEOHOTO 3aBeICHUS M
kadenpsl, Ha KOTOPOI BBIMIOJHATIACH ITaHHAs padoTa.

B cpennem mone ykaswiBaeTcs BUA paOOThI, B TAaHHOM Ciiydae jJabopaTopHasi padbora c
yKa3zaHHeM Kypca, 0 KOTOPOMY OHa BBINIOJHEHA, U HUKE ee Ha3BaHue. Ha3Banue nabopaTopHou
paboThl IPUBOAUTCS O€3 CIIOBA Mema U B KaBBIUKU HE 3aKJIFOYAETCS.

Jlanee Omuxke K MPaBOMY Kpar TUTYJIBHOTO JIMCTA YKa3bIBAIOT (aMUIIMIO, WHHUIIUATIBI,
KypC M TPYIIY Y4Yallerocs, BHIMOJHUBIIETO padoTy, a Takxke (aMUIIUI0, WHUIHAIIBI, YICHYIO
CTENeHb U JOJKHOCTh MPEeroiaBaresis, MIPUHIBIIETO paboTy.

B HmwxkHeM moJie JHcTa yKa3bIBaETCS MECTO BBITIOJHEHUsI paOOTHI U TOJl €€ HaIlUCaHUs
(6e3 cioBa 200).

Llenv pabomul foMxKHA OTpakaThb TeMy J1abOpaTOpHON paboOTHI, a TaKKe KOHKPETHBIC
3a/1a4y¥, MOCTABJICHHBIE CTY/ICHTY Ha MEPHOJ] BRIMONIHEHUs padoThl. [Io o0beMy 11enb paboThl B
3aBUCUMOCTH OT CJIO)KHOCTH ¥ MHOTO033JIa4HOCTH Pa0OTHl COCTABISIET OT HECKOJIBKHX CTPOK J0
0,5 crpaHuIbL.

Kpamkue meopemuueckue ceedenus no meme pabomsi. B 3TOM pasnene usznaraercs
KpaTKOEe TEOPETHUYECKOe OMHCAHHE M3y4yaeMOro B paboTe SBICHUS WM MPOIecca, MPUBOIATCS
TaKke HEOOXOoIMMbIe pacueTHble GopMmyasl. Marepuan paszzaena He JOJDKEH KOMHUPOBATh
CoJlep’)KaHWE METOJMYECKOTO MOCOOMS WM yueOHHMKa MO0 JaHHOW TeMe, a OrpaHuYHBACTCS
W3JI0KEHUEM OCHOBHBIX TIOHSITHH W 3aKOHOB, PaCUYETHHIX (HOpMys, TaOIHI], TPEOYIOUUXCS IS
JanbHeWIell  oOpaOOTKM  TMONYYEHHBIX  JOKCIEPUMEHTANBbHBIX  pe3yiabTatoB.  OObeM
JUTEPATYPHOTO 0030pa HE OJKEH MPEBHIIaTh 1/3 4acTH BCEro oTyera.

Memoouxa evinonnenusi pabomwl. B 3TOM pa3zfene ONUCHIBaeTCS MOPAIOK IEHCTBUH,
HAIpPaBJIEHHBIX Ha JOCTHKEHHE pe3ylibTara jJabopaTtopHoit paboTsl. bonbioe 3HaueHune nMeeT
TOYHOCTh (DOPMYITHPOBOK U OOOCHOBAHHE JIOTUYECKOW IMOCIEAOBATEIHLHOCTH OIEPAIHid,
MIPOU3BOMMBIX B KOHKPETHOU JJTabOpaTOpHOI padoTe.




Onucanue nonyuyeHnvlx pe3yibmamos C NpuKpenyienuem pe3yivmamos 6 2paguueckou
¢opme. B naHHOM paszene OINUCHIBAIOTCS TOJXYYEHHBIE pPE3YyIbTaThl C KOMMEHTapUsSIMHU
o0yyaroIerocsi, HalpaBJICHHbBIMA Ha MHTEPIPETALUIO MOITY4YEeHHBIX pe3yibTaroB. IlpuBoasarcs
pe3ysbTaThl B yI00OHOU A1l BOCHpUATHS rpaduyeckoit popme.

Ilpocpammubiti K00 ¢ KOMMeHMApusAMU K  HPOGOOUMBIM — Onepayusm  u
npeobpaszosanusm. IIpuBOANTCS TPOTPaMMHBIA KO, CONPOBOXKIAEMBIH KOMMEHTapUsMHU K
OCHOBHBIM OIlepalusM U IpeoOpa3oBaHusAM. [l ycnemHol 3amuTsl 1a00paToOpHO paboOThI
o0yJaromuicss JOJDKEH IO TpeOOBaHUIO IMPErojaBaTeNsi MHTEPIPETUPOBATh TOT WM WHOMN
(parMeHT NporpaMMHOIo Ko/ia o TpeOOBaHUIO MPENOAABATEIS.

Ananusz pesynomamos pabomwl. Paznen oryera IOMKEH COAEPKaTh MOJIPOOHBIM aHATIN3
IOJYYEHHBIX Pe3y/IbTaTOB, HHTEPIIPETALMIO ATUX PE3YJIbTATOB Ha OCHOBE (PM3NYECKUX 3aKOHOB.
Crnenmyer cpaBHHTH IIOJIyUY€HHBIE pPE3YyJIbTaThl C W3BECTHBIMH JIMTEPATYPHBIMH JIaHHBIMH,
0o0CYIUTh UX COOTBETCTBHE CYLIECTBYIOUIMM TEOpeTHYeCKUM MozensMm. Ecium oOHapyxkeHo
HECOOTBETCTBHE IIOJYYCHHBIX PE3YJIbTATOB M TEOPETHYECKUX PACUETOB WM JIMTEPATYPHBIX
JAHHBIX, HEOOXOJJMMO 00CYAUTh BO3MOXKHbIE IPUYUHBI 3TUX HECOOTBETCTBHI.

Bv1600b1 no pabome. B BbIBOAaX KpaTKO W3JIaratoTCsl pe3ysbTaTbl paOOThI: MOIY4YEHHbIE
9KCHEPUMEHTAJIbHO WIM TEOPETHUYECKH 3HAYEeHUs (DU3MYECKHX BEIMYMH, MX 3aBUCUMOCTH OT
YCIIOBHI SKCTIEPUMEHTA HJIM BHIOPAHHON pacueTHON MO, YKa3bIBAECTCS MX COOTBETCTBHUE MIIH
HECOOTBETCTBHE (DU3MYECKHM 3aKOHAM M TEOPETUYECKUM MOJEISM, BO3MOXKHBIE MPUYHHBI
HECOOTBETCTBHSL.

Otuer mo nabGopaTtopHoil pabore odopmisgercs Ha nucyed Oymare CTaHAApPTHOIO
dopmara A4 Ha OFHOM CTOpPOHE JIMCTA, KOTOPBIC CIIMBAIOTCA B CKOPOCIHIMBATEIEC WIIU
neperuietatorcs. Jlomyckaercsi ogopmiieHHe oTdera 1o JabopaTOpHOl paboTe TONBKO B
NIEKTPOHHOM BHIe cpeactBamu Microsoft Office, pykomnucHble OTYETBI W/WIKM PYKONHUCHBIC
JIONIOJIHEHUS B OTYET IPENoiaBaTelb UMEeT IPaBo HE IPUHUMATb.

Ecin mo cnemnumansHOMY J1a00OpaTOpHOMY MPAKTUKYMY TpeOyeTrcsi oOopMUTh B KOHIIE
ceMecTpa OOIIMIA OTYET MO BCEMY IMKIY JIAOOPATOPHBIX pabOT, MOCBSIIEHHBIX UCCIIEI0BAHUIO
OJTHOTO W TOTO MaTepuayia pa3HbBIMH METOAaMH, O(OPMIIIOTCS TaKKe M OTAEIbHBIE OTUYETHI 110
KaX/10i1 paboTe IUKIa O Mepe UX BbINoyiHeHust. Ha oCHOBe 0T4eTOB 10 KaXkJ 0l paboTe B KOHIE
cemecTpa O(QOPMIISIETCS WTOTOBBI OTYET, B KOTOPOM OCHOBHOE BHHMAaHHUE JIOJDKHO OBITh
YJIeIIEHO aHAJIN3Y Pe3yJbTaTOB, MOJYUYEHHBIX B Pa3HbIX J1a00paTOpHBIX paboTax.

11.3. Meroauueckue ykazaHus J1jsi 00y4aroUIuXcs 10 BHIIIOJHEHUIO KYpCOBOM pabOThI

KypcoBasi pabora mpoBOauTCS C 1eiabl0 (OPMHUPOBAHUS y OOYYAIONIMXCS OTBITA
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 33a]1au MPO(PEeCCHOHANBHOM NesSTeTbHOCTH.

KypcoBoii pabGora HampaBieHa Ha O0Oy4YeHHME NPAKTHKE IPOBEIEHUS HAyYHOTO
UCCIICIOBaHMUs C TO3UIMM CHUCTEMHOTO aHajiM3a M MpaBwiaM oO(OpMIIEHUS MOJYyYEHHBIX
pe3yIbTaTOB UCCIICIOBAHUSI.

KypcoBas paGora no3BossieT o0yJaromemycs:

— CHCTEeMaTHU3WpOBaTh W 3aKpENUTh TIOJTYYEHHBIE TEOPETHYECKHE 3HAHHUS |
OPaKTUYeCKHEe YMEHUS MO0 TNpPO(EecCHOHANBHBIM YYEOHbIM JTUCHMIUIMHAM M MOAYJISM B
COOTBETCTBUH C TPEOOBAHUSAMH K YPOBHIO IIOJrOTOBKH, YCTAHOBJIEHHBIMU IPOTPaMMOi yueOHOM
JUCLUMIUIMHBL,  TPOrpaMMOil  MOATOTOBKM  CIIELUAIMCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKAIIH;

— TPUMEHUTh TOJY4YEHHBIE 3HAHUS, YMEHHMS M TNPAKTHUYECKUH OIBIT MPHU peIIeHUH
KOMILJIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMHU BHUJaMU NMPO(ECCHOHANIBHOM eATeIbHOCTH
10 HaMpPaBJICHUIO/ CIIELUATILHOCTH/ TIPOTPAMME;

—  yrayOuTh TEOpETUYECKHUE 3HAHUS B COOTBETCTBUU C 33JJaHHOI TEMOW;

— chopMupoBaTb yMEHHUS IPUMEHATh TEOPETUYECKHE 3HAHMS IpU  PELICHUH
HECTaHAAPTHBIX 3a7ay;



— TPHOOPECTH OMNBIT aHAJUTUYECKOM, pPACYETHOM, KOHCTPYKTOPCKOW paboThl H
c(hopMHUPOBATh COOTBETCTBYIOIINE YMEHHUS;

— cdopmupoBaTth yMeHHS pPabOTBI CO CHEIHAIBLHOW JIMTEPATypOH, CIpPaBOYHOM,
HOPMAaTUBHOM U MPaBOBOM JOKYMEHTAIMeH U UHBIMU UH(GOPMAIMOHHBIMU HCTOYHUKAMH;

— cdopmupoBarth yMeHHUS (HOPMYITHPOBATH JIOTHUYECKH OOOCHOBAaHHBIC BBIBOJBI,
NPEUIOKEHUS U PEKOMEH/IAINH 10 Pe3yIbTaTaM BBIIIOJTHEHUS PabOTHI;

—  pa3BUTh NPOPECCHOHATBHYIO MTUCBMEHHYIO U YCTHYIO peub 00yUarolerocs;

— pa3BUThb CHCTEMHOE MBIIIJICHUE, TBOPYECKYK) HHULMATUBY, CaMOCTOSITEIbHOCTD,
OpPraHMW30BaHHOCTb U OTBETCTBEHHOCTH 3a IPUHUMAEMbIE PEIICHMUS;

— cdopMupoBaTh HaBBIKM IUJITAHOMEPHOW pErylspHOW paldoThl HaJl pelIeHUueM
IIOCTaBJICHHBIX 3a/a4.

KypcoBast pabora (KP) mo «kypcy «MopenupoBanme cucrem» (MC) — 5310
CHUCTEMAaTU3UPOBAHHOE  CAMOCTOSITEJIbHOE  HCCIEAOBaHME B  paMKax  CYUIECTBYHOLIEH
onorexanueckoit cucrtembl (BTC) w/mim oleHKa KadecTBa MPOCKTHPOBAHUS CYIIECTBYIOIICH
BTC w/umn neranbHoe u3ydyenue cymectByromeit BTC, mpencraBieHHoe Tak, Kak eciu Obl
oOyJaromuiicss caM ydacTBOBaI B e€ pa3paboTke. B 0COOBIX Cilydasx MO JOTOBOPEHHOCTH C
pykoBoauteneM KP nomyckaercsi caMoCTOATENbHOE HAYYHOE UCCIEIOBAHUE U POEKTUPOBAHUE
B MHTEpecax pa3pabOTKU OPUTHHAIBHBIX U MEPCIEKTUBHBIX HAYUYHBIX MPOEKTOB U PadoT.

CTpyKTypa HOSCHUTEIbHON 3aIMCKH KYPCOBOM pabOTEI

B coctaB nosicHUTENBbHOM 3aITUCKU KYpPCOBOM paboThl 00S13aTEIEHO BXOMIST:
1. TUTYIBHBIN JIUCT YCTAHOBIEHHOTO 00pa3Ia;

2. Bsenenue;

3. OcHOBHas YacThb;

4, 3akiroueHue.

Bseoenue conepxut cuenymoomue o0s3aTeIbHbIE IMYHKTBI, KOTOpBIE JOJKHBI OBITH
oTpaxkeHsl B Tekcte Otuéra KP:

— AKTyanbHOCTh, 3akaHuMBaromasca I[Ipobiemoit n I'mnore3oii mpeomoneHus (perieHus
[Tpobnemsr);

— OO6wexr u [Ipenmer nccienoBanus (IeTalbHOTO U3YYEHUs, IPOSKTUPOBAHMUS);

— llens u 3agauu,

— Ilpumensiemble MeTOAbl M MHCTPYMEHTBI MCCIIEJOBAaHUS (JIE€TAJBHOTO W3Yy4EHUs,
IPOEKTUPOBAHHUS);

— Crpykrypa.
OcHosHas ywacmsv TOIKHBI COCTOATh KaK MUHMMYM 13 3 ['n1aB:

Inasa 1. Ob630p Odocmudicenuti 6 ooracmu QOb6vexma u Ilpeomema KP — nomxHa
yOeauTeNnbHO MOKa3aTh MOHUMaHWE OOYyYaroIMMCs MPUKIaJHOW 007acTH 3HAHWH, C KOTOPOH
OH/OHa 03HAKOMMJIMCH B COOTBETCTBHH C BRIOpAaHHBIM HAIIPABICHHEM PaOOTHI.

Pexomenyemble maparpadsl JaHHOU TJIaBbl CIIEAYIOIINE:

— TepMUHBI, IOHATHSA U ONpEIENeHHs MPUKIAAHON obnacTu 3HaHUH. ONKCHIBATh CleayeT
TOJIBKO T€ DJIEMEHTHI, KOTOPhIE YIIOMUHAIOTCS W/WIIN UCTIONb3ytoTcs B Tekcre KP. Jlana
KpaTKasi HICTOpHUECKasi clipaBKa 3Boytoluu OOvexma UcCiaeI0OBaHus;

— Knaccugpukanus BTC B mpuxnagHoit obnactu 3HaHMUA. 37ech HpeacTaBisercs OJIO0K-
cxeMa i TabauuHas popma KiacCH(PHUKAIMU ¢ KPaTKUM OMHCAHUEM Kaxxioro 6joka. B
KOHIIe Taparpada J0/HKHO OBITH siBHOE (!) ykazaHWe Ha 00BEKT, coaepkamuii /lpedomem
KP;



Onucanue ananoroB u npororuna Ilpenmera KP. KpaTko onmchiBaroTcsi HaliicHHbIE
aHayioru (HauOosee OJIM3KHUE MO CBOMCTBaM CHCTEMBI, Tiporiecchl) IIpeomema KP (3-4 He
6osee). 3aKOHUUTH CIEAYET yKa3aHUEM IIPOTOTUIA M OoJiee MOAPOOHBIM ONMCAaHUEM €ro
CBOICTB, CXOJHBIX (cooTBEeTCTBYIOUIMX) [Ipeomemy KP;

Konnenmust Ilpenmera KP. KopoTko myHKTamMHM U310KHTh COOCTBEHHOE MHEHHUE
(BUJEHME) MYTH PELIEHMsI TIOCTABICHHBIX 3a/1a4;

BriBogbl. HymepoBaHHBIM CIUCKOM IIPEICTABUTH MPOJICIAHHYIO PaboTy.

Inasa 2. — Mooenuposanue [Ipeomema KP — 31ech HE0OOXOAMMO TTPOJIEMOHCTPUPOBATH

NOJyYCHHbIE 3HAHUS B O0JIACTM MOJEIMPOBAHUS  OWOJIOTUYECKUX, MEAWLIUHCKUX U
9KOJIOTHYECKUX CHUCTEM, IOHMMAaHHE CYIIHOCTH IPOLECCOB M YMEHHE CHCTEMHO OIHCaTh
IIpeomem KP.

PexomMenyemble naparpadpl JaHHOU TJIaBbI CIEAYIOLIUE:

Craruueckoe onucanue [Ipeagmera KP nnu Ctpykrypa [Ipeamera KP xak BTC. [aercs
onucaHue cocraBa M cBOUCTB [Ipeomem KP. IlpoBomutcs aHaiu3 cuUCTEMBL. 31€Ch
JOJKHA OBITh Mpe/icTaBlIeHa CTPYyKTypHas cxema [Ipeomema KP. OTnensHO paccMOTpeH
(oTpaxk€H) OMONOTHMYECKUH M TEXHWYECKUU (M3MEPHUTEIbHBINH) KOMIIOHEHTHI CHCTEMBI
(mpouecca). Onucanbl ocHOBHBIE cBsizu bTC;

JluHamMuueckoe omnucaHue MOTOKOB (Macchl, Hepruu, uHbopmainuu) [Ipeamera KP.
Onucanbl pekuMbl (BO3MOXKHBIE CLIEHApHH) ero palboTsl. JlaHo omucaHue mapameTrpoB
OMOJIOTMYECKOM, METUIIMHCKOMN MIJIM YKOJIOTHYECKOM cucteMsl - [Ipeomema KP. HazBaHbl
U3BECTHbIE M Mpexnosnaraemele (axTtopsl. IlpencraBieHo BepOalbHOE OINMCAHUE
OCHOBHBIX paccMaTpuBaeMblx (YHKIHH cucremMbl B pamkax [lpeomema KP.
[IepeunciieHbl U3BECTHBIE OTPaHUUEHUS 3HAYEHUM paCCMOTPEHHBIX [1apaMeTPOB;
Maremaruueckas moaens [Ipenmera KP. Ha ocHoBanum mpeamiecTByromux maparpagon
IpecTaBIeH0 O0O0OCHOBaHME BHIOOpPA MAaTEeMAaTUYECKOIO WHCTPYMEHTAa OIHCAHUIO
Ilpeomema KP c yka3anmeM BHJa MaTEMaTHYECKOTO MOJEITUPOBAHUS 10 IIIKaJe
kinaccupukanuu (!). BeimomHeHn mnepexoa K (oOpMalM30BaHHOMY, CHMBOJIMYECKOMY
onucanuio /lpeomema KP. [lokazana napamerpuyueckas CBsi3b CO CBOMCTBAMHU OpUTHHANA
cuctemsl. [lokazaHbpl orpaHMYEHNs MMOJYYEHHOM MAaTEMaTH4YECKOW MOJEIU U UX CBA3b C
OrpaHMYEHUEM MTapaMETPOB OPUTHHATIA;

Anroputmuueckas mozenb Ilpeamera KP. JlaHo omumcanume mporieccoB (CiieHapHueB
(YHKLIMOHUPOBAHUS ) B BUE CXEM-AJITOPUTMOB (WK TpadoB coctosnuit) /lpeomema KP;
IIporpammuas wmogens IIpenmera KP. BrinoaHeHO 00bEKTHO-OpUEHTHPOBAHHOE
ONMCaHNe JUHAMUYECKUX IMPOLIECCOB MOJENUpyeMoi cucteMsl - [Ipeomema KP B Buze
KJIACCOB C OMMCaHUWEM aTpuOyTOB M MeTo/0B. lIpencTaBiieHbl TUCTHUHIY HpPOrpaMM Ha
BBIOPAHHOM $SI3bIKE MPOTPAMMHPOBAHUS;

BriBopl. HymepoBaHHBIM CIUCKOM IPEICTaBUTh MPOJCIIAaHHYIO paboTy.

Inasa 3. — Oxcnepumenm. 3[eCh OCYIIECTBISETCS IOJATOTOBKA K 3KCIEPHUMEHTY.

OnuceiBaroTcst ero dTambl. OOOCHOBaHME M BBHIOOP THMAa OSKCIEpPUMEHTa MO MIKaje
knaccudukanuu (). OnuceBaroTCs MOTyYeHHBIC JaHHBIE.

Pexomenayembie naparpadsl JaHHON TJIaBbI CIEAYIOLIUE:

[TnanupoBanue sxcnepumenTa. [IpeacraBineH NOpsAAOK MPOBOJAUMBIX MaHUIMYISALUN MPU
MOJTOTOBKE U BBIIIOJHEHUH 3KCIIEPUMEHTAIBHBIX PadoT;

Onucanue HUCHOIB3YEMBIX JKCIIEPUMEHTAIBHBIX METOAOB. OnucaHbl HCIOIb3YyEMbIE
aHAIUTUYeCcKue, pu3nyeckue (HaTypHbIE) METOABI MOJYUYE€HUs JTAaHHBIX OT OpUTHHANa U
€ro MOJIENH;

OnucaHue NOJYyYEHHBIX PE3YJIbTATOB M UX aHAIW3. BBINONHEH aHamu3 pe3ylbTaToB
uccienoBaHui. JlaHa olleHKa ageKBaTHOCTH MOJENIM 10 BBIOPAHHOMY KpPUTEPHUIO
noao6us (!). CaenaHsl BBIBOJBI IO pe3yIbTaTaM MPOBEAEHHOTO aHAIN3a,



— BriBoanl.

3aknmiouenue. TlpuBeneHpl 00IIME BBIBOABI O MpOJEIaHHON paboTe. [laHa coOCTBeHHAs
OIICHKA KauecTBa CaMOCTOSATENbHON paOoThl. [IpHMBEACHBI apryMEHThl U JaHa OllEHKA CTCIICHU
JOCTHXKEHUS MMOCTaBlIeHHOM 1ienu U 3a7a4 KP. Crenanbl MpeyioxeHUs IEPCICKTUBbBI Pa3BUTHSI
BBITIOJTHEHHON PaOOTEHI.

TpeboBanus k 0hOPMIICHHIO MOSICHUTEILHON 3aIMCKU KYPCOBOTO MPOEKTa/ paboThl

Odopmiienre KypcoBoil pabOThI IPOBOAUTCS COINIACHO IpaBUiIaM O(OpMIIEHUS OTYETOB
HAYYHO-HUCCIIEIOBATEIILCKUX pabOT HAa OCHOBE CIICAYIOIIEH HOPMATUBHON 0a3bl:

l. CTPYKTYPA U ITPABUJIA OPOPMJIEHUS (I'OCT 7.32-2017)
Il. CTAUU PASPABOTKHU (I'OCT 19.102-77)

I1l.  OIIMCAHMUE ITPOI'PAMMEI (I'OCT 19.402-78)

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

V. [IPOTPAMMA U METOUKA UCIIBITAHUU (TOCT 19.301-79)

SI3bIK TIOSICHUTENFHOW 3alMCKU KypCOBOM Pa0OTBHI JIOIDKEH OBITh YETKHUM, SICHBIM,
U3JI0KEHNE — JIOTUYHBIM U TocienoBaresbHbIM. Crenyer u3beratb poMO3AKUX HPEAJIOKEHU,
NOBTOpeHUH U T.1. He mpuMEHSIOTCS COKpalleHus, KpoMe OOIIECNPUHATHIX COKpamieHuii. Bee
rpaMMaTU4ecKe, CTHIMCTUYECKHE OIIMOKH TIIATEIBHO BBIBEPAIOTCS U HCIPABISIOTCS.
I'paduueckue Marepuaibl JOIKHBI ObITh HATSAHBIMU. JlarpaMmbl U rpauKy BBITOIHSAIOTCS €
cobioeHneM macrraoa.

Kaxnas Tabnuma B TeKkcTe JOKHA HUMETh OOLIMI  3arojioBOK, HOMEp, UETKOe
0003HauEHHE CTPOK U CTOJIONOB. B TekcTe maercs aHaim3 TabIUIIbl, B KOTOPOM HE TIOBTOPSIOTCS
IPUBOAMMBIE B TAaOJMIIE MMOKA3aTeN, a JAlOTCs 3aKIIOUeHHUs] U 0000ILIeHNsT U3 ee MaTepHuasoB.
[Mognucn mox auarpaMmMamMu W rpadUKaMyd  JODKHBI YETKO W TOJHOCTBIO OOBSICHATH
OTpa’keHHbIC Ha HMX siBIeHus. JlaeTcs obmias Hymepalusi pUCYHKOB, JHarpaMM U OTJEIBHO —
HyMmepanus Tabaui.

[ToscHuTenpHas 3anMCcKa K KypcoBoi pabote oopmisieTcs Ha OJJHON CTOpoHe Jucta A4,
JUCTBI CKpeIuIstoTcsl. TUTYNBHBIN HCT odopMIIsieTcs 1O YCTaHOBJIEHHOMY 00pasiy (cMm. Cait
['VAII). Coneprkanue HauMHAETCs CO BTOPOil cTpaHuibl. HanmeHOBaHMe pa3/iennoB coaepikaHus
JOJUKHO TOYHO COOTBETCTBOBaTh HAaWMEHOBAHHWIO pa3/ieloB KypcoBoi paborel. Hymepanus
CTpaHULl HAYMHAETCS C TPETbEW, MepBas CTPAaHULA — TUTYJIBHBIA JIUCT, BTOpas — JIUCT C
comepxanueM. Kaxnaplii pasgen KypcoBoil paOOThl HAYMHAETCS B TMOSCHUTEIIHHOW 3aIlMCKe C
HOBOW CTPaHHULIBI.

TekcT MOsICHUTENBbHOM 3aluMCKU K KypcoBOM paboTe BbImoJHseTcs wmpudrom 14
TimesNewRoman, BelpaBHUBaHME 10 IIKUPUHE, 3aT0JIOBKU — KUPHBIN WIpUPT 14, MEKCTPOUHBIN
uHTepBan — 1,5. Mcnonp3ytotcs nuctel Oymaru ¢popmara A4 ¢ nmonasMu: jeBoe — 2,5; npaBoe —
1,5; Bepxuee 2,0; nmxHee — 2,0. Tekct nevyaraercst Ha 0OAHOM cTOpoHe JucTa. [Ipu KoMIoHOBKE
TEKCTa C WUIIOCTPALUIMUA JIOJDKHO COONIOAAThCS PAllMOHAIBHOE 3allOJIHEHHWE CTPaHMIIL.
Hymepanust cTpaHul] BBINOMHSAETCS BHU3Y CTPAHMIBI OT IIEHTPA, TUTYJIbHBIA JHCT (TepBas
CTpaHHIa) HE HyMepyeTcs.

11.4. Metoauueckue yKazaHus JUIsl 00Y4arOIIUXCS MO MPOXO0XKACHUIO CAMOCTOSATEIbHON
paboThI

B xone BBIMOMHEHUSI CaMOCTOSITENHPHOM pabOThI, 00yJaIONIUHCS BHITIOIHAET PaboTy 1o
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHOi (opme O00ydeHHs, camMoCTOsiTeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHOW paboThI, y oOydaromerocst (GopMUpyeTcs
1esnecooOpasHoe MIaHUpoBaHUE pabouero BpEMEHH, KOTOPOEe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOCHHU U CHUCTEMAaTH3aIlMM NPUOOpETaeMbIX 3HAHUH, 00ECIeYnBAaET BBICOKUI



YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHsI, IOMOTAeT IIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00y4aroUUX CSASBIISIOTCS:

—  y4eOHO-METOMYECKUI MaTepHall 1Mo JUCIUILIHHE;

— METOJIUYECKHE YKa3aHUs 10 BBIMOJHEHHIO KOHTPOJIBHBIX padoT (Ui 00yYaromuXxcst
10 3204HOM (hopMme 0OyueHHs).

11.5. Mertoauueckue yKazaHusl JUIsl OOYyYaroIIMXCS II0 IPOXOXKICHUIO TEKYLIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTHM IIPELYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHUBAHUS XOJa OCBOCHMS
JUCLUIUINHBI.

Texymuil KOHTPOJb YCIEBAEMOCTH IPOBOJUTCS HAa OCHOBE DPE3YJbTAaTOB HAIMCAHUS
KOHTPOJIBHBIX pabOT MO Ka)KJOW M3 pAaCCMOTPEHHBIX TE€M JEKLIMOHHBIX 3aHSATUH. KOHTposbHbIE
paboThl HampaBlieHbl HAa Pa3BUTHE TBOPYECKOTO IMOJXO0/a K aHAIM3Y MPECTABICHHBIX 3a/1a4 U
HampaBieHbl HAa (QOPMHUPOBAHUE YMEHHS COCTABIIATH aJCKBaTHBIE MOAETH C Y4ETOM
UH/IMBUYaJIbHOTO MOJIX0a KaX/10T0 00y4aroerocs.

Taxxe npeamnonaraercss BUJ KOHTPOJIBHOM PAaOOThI B BUJE YCTHOTO TEOPETHUECKOIO
ornpoca, KOTOpbI OTpakaeT (aKTUUYEeCKOe BiaJeHHe OOydyarolMuMcs TEeOPEeTHYECKUMHU
CBEJCHMSIMU U ONIPEJECIICHUIMHU 110 JUCIUIUINHE.

ITo pesynpTaram 3aIiuThl J1a00OPaTOPHBIX PAOOT BBICTABIIAIOTCS OLIEHKH, OTpaXkKarollue
CTENEeHb IOHUMaHUs 00y4aroMMCsl pACCMOTPEHHOM TEMBI.

KypcoBast paboTra npuHuUMaeTcss MO YacTsIM B COOTBETCTBMM C YKAa3aHHOM CTPYKTYpoW
(pazmen 11.3), 3a KaxAbIi pa3/ie] BHICTABISIETCS OTMETKA.

Bcsi COBOKYNMHOCTH OTMETOK OIpeneNisieT PeHTHHI O00Yy4Yarolerocs BHYTPH TPYIIIbI.
OOyyaromuecs, MMEIOIINE HU3KUNA PEUTHHT BHYTPH TPYIIbI MO PE3yJbTaTaM BbIIOJHEHUS
3a/laHui, HE MOTYT MOJIYyYUTh OTMETKH «OTJINYHO» U «XOPOIIO» HAa OCHOBE PE3YJIbTATOB OJAHOIO
U3 3aJaHUil WIM JONOJHUTENIbHOTO 3a/laHusl B KOHIE ceMecTpa. [[is mosiydeHus OTMETOK
«XOpOLIO» U «OTJIMYHO» HEOOXOIUMO CBOEBPEMEHHOE BBIIIOJHEHHE BCEX KOHTPOJIBHBIX
MEPONPUITUIA U OTCYTCTBHE MPOIYCKOB KOHTPOJIbHBIX Pa0OT 6€3 yBaKUTEIbHBIX MPUYHH.

11.6. MeToauveckue yKa3zaHUs IS OOyYJaIONIUXCS MO MPOXOKIACHHUIO MMPOMEKYTOTHOMN
aTTECTALlNH.

[IpomexyrouHas  arTecranus  oOydarlolUXcsl — MpeAycMaTpuBaeT  OLIEHHWBAaHUE
IPOMEKYTOUHBIX M OKOHYATENbHBIX Pe3yJbTaToB oOyueHHs 1Mo aucuuminHe. OHa BKIIOYaeT B
ceOst:

— 1uddepeHIMpPOBaHHbIM 3aueT — 93T0 (opMa OLEHKHM 3HaHUM, IOJy4YeHHBIX
00y4aromuMcs MpH U3Y4YE€HUH TUCHUIUIMHBI, TIPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4dHO-HUCCIIEI0BATENbCKUX PA0OT U MPOXOKICHUH NMPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYA0BIETBOPUTEIBHO.

JuddepeHunpoBaHHbIl  3a4€T MO JUCHMIUIMHE BBICTABISETCS Ha OCHOBE Bcel
COBOKYITHOCTH KOHTPOJIbHBIX MEpPONpUATHH B TeueHHe cemectpa. OO0s3aTeNbHBIM YyCIOBUEM
MPOXOXKACHUS 3a4€Ta SIBISIETCS Cc/laya BCEX KOHTPOJIBHBIX MEPONPUSTUNA B YCTaHOBJICHHBIE
npernojiaBaresaeM Cpoku. HeBbimonHeHue 3ajaHuil U 1a0OpaTOPHBIX PabOT B YCTaHOBIICHHBIE
CPOKM, a Tak)K€ BBIIIOJIHEHHE B YCTAHOBJICHHBIE CPOKM pabOT, KOTOpbIE XapaKTepU3YIOTCS
HU3KMM KAaueCTBOM BBIMOJIHEHUS W/WIM HEBO3MOXKHOCTBIO OOYyYaromuMmcs OOBSICHUTh
MOJIyYEHHBIE pe3yJbTaThl BEAET K MCKIIOYEHHIO BapHAaHTOB OIEHUBAHMS PE3YJIbTaTOB
MHAVBUAYAJIHON MPOMEKYTOYHON aTTECTALUN Ha «OTINYHO» UITH «XOPOLLIOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI
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