MHHHMCTEPCTBO HAYKH M BbICHIEO OBPA3OBAHUSA POCCHIACKOMR
OEHEPALIMHA
deacpansioe 1oCy 3apCTBEHHOE ABTOHOMHOE 00pa30BATENBHOC YUPEKACHHE BHICIIETO
ofpasosanrs
"CAHKT-I[ETEPEYPI'CKHH FOCYIAPCTBEHHBIA YHUBEPCUTET
AIPCKOCMUYECKOTO MPUBOPOCTPCEHMA"

Kadenpa Ne 24

YTBEPXIAIO

Pyxosoaurem. oGpasopaTenbnod AporpaMMe

K.T.H A0

Jluct cornacoeanus paGoueit npo Mbl JHCLIHIUTHHEL

Tiporpammy cocrasun (a)
HouenT, k1.5 i A3, Spapos
{aOMIEHOCTD, y4. CTenets, 3Banwe) (nognugce, Aara) (urmamani, damunun)

IIporpamma onobpena wa saceanuu kadeaps No 24
«6» 02 2025 r, mporokon Ne 2125

{momarocTs, y¥. Crencn, Jsanue}

OB.Ti ;

i

m-.mmm

3anemyromuit kadenpoit Ne 24 m{;:
K.T.H.,A01. O.B. Tuxoxeukosa

{y4. crenens, 38anne) {noanucs, azta) {HHmupaneL, GaMuusy
3amecTuTem: fMpekTapa kHcTUTyTa No2 o «0H paGore

JOLL K.T.H. A0L. H.B. Mapkoscxaa

(maanmes)

wbn 02 2025r

PABOYAS ITPOIPAMMA JHUCIMITTMHEL

«MopnenuposarKe cucrem»

(Hanmenomssme o)
Kon nampasnesia moarotosks/ 12.03.04
CRELHANLHOCTH
HamMenonatue Hanpab newus
Buotexumueckue cHCTEMBI H TEXHONOTHY
NIOATOTCBRA/ CTISHHANTLHOCTH
baneckonsms BuoTexrumeckue 1 METUUMHCKHE aNNAPATH W CHCTEMB
HaNpaBIEHHOCTH ap:
Dopma obyacHns OuHan
Fon npucma 2025

Carxcr-[TerepGypr— 2025

-
{AOMAHOCTE, Y4, CTEnCHS, SBArHE) W nara) {rmmnnan, Gavonnx)



AHHOTAIUA

JucuunnuHa «MojenupoBaHue CHCTEM» BXOAUT B 00pa30oBaTENIbHYIO MpOTrpamMmy
BBICIIETO O0pa3oBaHMsi — TporpaMMmy OakajaBpuaTa IO HAaIlpaBICHHIO MOJATOTOBKH/
cnennainbHoctd  12.03.04 «bHOTEXHMYECKHE CHUCTEMBI M TEXHOJOTHHM» HAIpaBICHHOCTH
«buorexHuYecKre U MEAUIIMHCKUE alMapaThl U CHCTeMbly. JlucuurnnHa peanusyercs: kadeapoit
«Ne24y,

JlucuurmiuHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETCHIINNI:

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

[IK-2 «CrnocoOHOCTh K MOJAEIUPOBAHUIO 3JIEMEHTOB M MPOIECCOB OMOJIOTHYECKHUX H
OMOTEeXHUYECKUX CHCTEM, HX HCCIEIOBaHUI0 Ha 0a3e mNpodecCHOHATBHBIX MAKETOB
ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS M CAMOCTOSITENBHO pa3pabOoTaHHBIX MPOrPaMMHBIX
MPOIYKTOB)»

[IK-3 «CmocoOHOCTh K aHamu3y, pacdeTy, MPOCKTUPOBAHUIO M KOHCTPYHPOBAHHUIO B
COOTBETCTBUU C TEXHUYCCKUM 3a/JaHHEM THIIOBBIX CHCTEM, NpUOOpOB, AETalneii U y3II0B
MEAMIMHCKUX HU3JENUA U OMOTEXHUYECKUX CHUCTEM Ha CXEMOTEXHHMYECKOM M 3JEMEHTHOM
YPOBHSIX, B TOM YHCJIE€ C UCTIOJIB30BAHUEM CHCTEM aBTOMATU3UPOBAHHOTO MPOCKTHPOBAHUS

[IK-4 «CrocoOeH NpOBOAUTH BBIYUCIUTEIBHBIC ASKCIIEPUMEHTHI C HCIOJIb30BaHUEM
CTaHJAPTHBIX TMPOTPAMMHBIX CpPEICTB C IIeNbI0 TOJTYYCHHS] MaTeMaTUYeCKUX MoJeei
MPOLIECCOB, MPOTEKAIOIINX B OMOTEXHUYECKUX CUCTEMAX)»

Copep:xaHue IUCHUIUITMHBI OXBaTHIBAET KPYI BOIMPOCOB, CBS3aHHBIX C W3YYCHHUEM
0a30BBIX OHATUHN, IPEAMETA, METOJIOB U MPUHIIUIIOB MOJIEIUPOBAHUS, BUIOB MOICTUPOBAHUS U
OCHOBHBIX TMOXOJOB K TIOCTPOSHUIO MAaTEMAaTHUYECKUX U KOMIBIOTEPHBIX  MOJeNei
ouorexunueckux cucreM (bTC).

[IpenogaBanne AUCHUILIMHBI TPEAyCMATPUBACT CJEAYIOMHEe (OPMBI OpPTaHU3AINH
y4eOHOTr0 mporiecca: JEKINH, JJA00paTopHbIe pabOThI, CAMOCTOSITENIbHAS paboTa 00yJaromerocs,
KYPCOBOE MPOEKTUPOBAHUE.

[IporpaMMoil NHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUME BUABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs aTTecTalus B (hopme 1udhepeHInpoBaHHOTO 3aUeTa.

OO6mrast TpyA0EMKOCTh OCBOCHHS AUCITUIUIMHBI COCTaBIIsIeT 4 3a4eTHBIX €IWHUIBI, 144
qaca.

SA3bIK 00y4YEeHUS 110 AUCIUIUTMHE «PYCCKHUH »



1. TlepedyeHb MIaHUPYEMBIX PE3yJILTATOB O0yUEHUS IO TUCITUTUIMHE
1.1. Ilenu npenoaaBaHus AUCUUTUIMHBI
llenpro mpenonaBaHus NUCHUIUIMHBI SBISETCS TOJATOTOBKA CTYIEGHTOB B oOJacTu
KOMILJIEKCHOTO aHaJIM3a, UCCIICIOBAHMS U MPOCKTUPOBAHUS CIIOKHBIX OMOTEXHUYECKUX CHCTEM
(BTC) u mporeccoB B HUX Ha OCHOBE CHCTEMHOrO IOAXOJa C TNPUMEHEHHEM METOJI0B
MaTEeMaTHYeCKOT0 U KOMIIBIOTEPHOTO MOJICITUPOBAHUS.

1.2. JlucuumimHa BXOAWT B  COCTaB  4acTH, (QopMuUpyemMoi  ydaCTHUKaMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIET0 00pa3oBaHus (Janee —
OI1 BO).

1.3. TlepedeHb IIaHUPYEMBIX PE3YIHTATOB OOYUECHHUS MO TUCIUIUIMHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare M3ydeHUs AUCHUILUIMHBI O0YYarOMIMICS MOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMIETSHIMSIMH WM WX YacTsMH. KoMIeTeHIIMY U MHIMKATOPhI UX JTOCTHXKEHUS MPUBEICHBI B

Tabimue 1.

Ta6mmma 1 — [lepedeHs KOMITETEHIIMI W UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynna) | Kon u HaumenoBanue | Koa m HauMeHOBaHUE MHIIMKATOPA JOCTUKECHUS
KOMIIETCHITHH KOMTIETCHIINH KOMITETCHITHH
[TK-1 CnocobHOCTH K
I1K-1.3.1 3HaTh NpUHLIMIIBI TOCTPOEHUS U
(opMHPOBaHUIO
XapaKTePUCTUKU KOMIIOHEHTOB
TEXHUYECKHUX
. OMOTEXHUYECKUX CHCTEM C YIETOM
TpeOoBaHUY U
. XapPaKTEPUCTUK OMOJIOTHYECKUX O0BEKTOB,
[Ipodeccrnonansueie W3BECTHBIX IKCIIEPUMEHTAIBLHBIX U
MPOSKTUPOBAHKE U
KOMIETEHIIUU TEOPETUYECKUX PE3YJIHTATOB
KOHCTPYHpPOBaHUE
[1K-1.VY.1 ymets popMynupoBaTh TEXHUYECKOE
OMOTEXHHYECKUX
CHOTEM I 3aJlaHue Ha pa3paboTKy OMOTEXHUYECKHIX
CUCTEM U TEXHOJIOTHIA Ha OCHOBE M3yUeHUS
MEIUIIMHCKIX .
. TEXHUYECKOH JINTEPATYpPhI
W31
[MK-2 Cnioco6HOCTB K
MOJIETTUPOBAHUIO
JJIEMEHTOB U [1K-2.3.1 3HaTh NPUHIUIBI pa3pabOTKH
MIPOLIECCOB QIITOPUTMOB U pealln3allii0 MATEMaTHYECKUX U
OMOJIOTUYECKHX U KOMITBIOTEPHBIX MOJIENIEH DIIEMEHTOB H
OMOTEXHUYECKUX MPOLIECCOB OMOJIOTUYECKUX U OMOTEXHUUECKUX
CUCTEM, UX CUCTEM
HCCJIENOBAHUIO HA [1K-2.VY.1 yMeTh BBIOJHATh MAaTEMATUYECKOE
[Ipodeccuonanbuble
S Oazse MOJIETTUPOBAHUE MPOIIECCOB U OOBEKTOB Ha 0aze
npodeccuoHaIbHbIX CTaHJIaPTHBIX [TAKETOB aBTOMATU3UPOBAHHOTO
MaKeTOB MIPOEKTUPOBAHHUS
aBroMatuzupoBanHoro | [1K-2.V.2 ymeTs pa3zpabatsiBaTh alrOPUTMEI,
MPOEKTUPOBAHUS U MPOTPaMMBI U UX MOJYJIH JIJISl CO3/IaHus
CaMOCTOSITENIEHO OMOTEXHUYECKUX CUCTEM MEIULIMHCKOIO
pa3paboTaHHBIX Ha3HAYCHUS
MPOrpPaMMHBIX
MPOJYKTOB
[1K-3 Cnoco6nocth k| [1K-3.3.1 3HaTh NPUHITUTIEI TOCTPOCHUS U
aHaJIM3y, pacyery, METO/IbI PACUYETOB MPUHIIUITHATBHBIX CXEM
[TpodeccuonanpHbie | MPOEKTUPOBAHUIO U OCHOBHBIX (DYHKIIMOHAJILHBIX Y3JIOB,
KOMIIETCHIINH KOHCTPYHPOBAHUIO B | Ha3HAYCHUE, MAPAMETPHI, XapaKTEPUCTUKU
COOTBETCTBUHU C TUIOBBIX 3JIEMEHTOB OMOTEXHUYECKUX CUCTEM
TEXHUYECKUM I1K-3.Y.1 ymMeTb BBIIOIHATHh IPOEKTUPOBAHUE




3aJaHUEM THITOBBIX
cucTeM, pruodopoB,
JleTaliel U y3JIOB
MEIHUITUHCKUX
U3IEeIUN 1
OHMOTEXHUUECKHX
CHCTEM Ha
CXEMOTEXHHYECKOM U
3JICMEHTHOM YPOBHSIX,
B TOM YHCIIE C

netanei ¥ y3J10B OMOTEXHUYECKUX CUCTEM
MEAUIIMHCKOTO Ha3HAUEHUS B COOTBETCTBHH C
TEXHUYECKUM 3a/laHuEeM C UCIIOJIb30BAaHUEM
CPEICTB aBTOMAaTHU3HPOBAHHOTO
MIPOEKTUPOBAHMUSI, & TaKXkKe pa3pabaThiBaTh
MPOEKTHYIO U TEXHUYECKYIO TOKYMEHTAIMIO Ha
pazpabaTbeiBaeMOe U3/eNne

HCIIOJIb30BaHNEM
CUCTEM
ABTOMATHU3UPOBAHHOTO
POEKTUPOBAHUS
[T1K-4 Cnocoben
MIPOBOJIUTH
POBOA [T1K-4.3.1 3HaTh KOMIBIOTEPHBIE TEXHOJIOTUU
BBIUMCIIUTENIbHBIC
00paboTKH M aHaTN3a MEAUKO-OMOIOTUIECKIX
OKCIIEPUMEHTHI C
JAHHBIX, a TAKXKE METO/bI MATEMaTUYECKOTO
HCIIOJIb30BaHNEM
MOJICTTUPOBAHUS OMOJIOTHYECKHUX MPOIIECCOB,
CTaHIAPTHBIX
OMOTEXHUYECKUX CUCTEM
[TpodeccuonanpHbie | MPOrpaMMHBIX
[1K-4.VY.1 ymeTb BEIOMpATh METOABI U3yUECHUS
KOMIIETCHIINH CPEJICTB C LETBI0 .
OO CBOMCTB OMOJIOTHYECKUX 0OBEKTOB U IPOBOAUTH
i WCCIICTOBAHUS 110 3aJaHHOW METOINKE
MaTEeMaTHYECKHUX

MOJIEJIEH TTPOIECCOB,
MPOTEKAOIINX B
OHMOTEXHUYECKHX
chCcTEMAxX

[1K-4.B.1 BnageTs HaBbIKaMu cOOpa,
00paboTKH, cCHCTeMaTU3alluy U aHaTn3a
pe3yJIbTaTOB UCCIECTOBAHUI

— MaremaTtuka,;

— Hnadopmaruka;
— WmxenepHas 1 KOMIbIOTepHas rpaduka;

2.  Mecrto aucuuniussl B cTpykType Ol
JucnurnmuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSIX, PaHEe MPUOOPETEHHBIX 00YyJarOITUMUCS
IpY U3YYCHHUH CIEAYIOUINX AUCIUIIINH:

— HudopmarmoHHble TEXHOJIOTHH;
— CucTteMHBIN aHAIIN3;

— buodusnueckne 0CHOBBI JKUBBIX CUCTEM;

— OCHOBBI KOMIBIOTEPHOTO TPOESKTUPOBAHUS MEAUIIMHCKUX AJIEKTPOHHBIX CUCTEM;
— TexHHUYeCKHE METOIBI THATHOCTUYECKUX HCCIEIOBAHNI U JIeueOHBIX BO3IEHCTBUN.
3HaHUs, TOJYYECHHbIE NPH HM3YYEHUM Marepuaia JaHHOW IJUCHUIUIMHBL, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TaK U UCIOJIB3YIOTCS MTPU MU3YUYECHUU APYTUX AUCUUTUINH:
— IIpoexTrpoBaHne OMOTEXHUYECKIX CUCTEM;
— ABromatu3anus 00paboTku OHOMEAUIIMHCKONW HH(POPMAITUH;
— Opranu3zaius Hay4HbIX UCCIIEJOBAaHUH U TIJIAHUPOBAHUE TEXHUYECKOTO IKCIIEPUMEHTA;

VYnpasieHrne Ka4eCTBOM MEAUIIMHCKON TOMOIIH;
buorexunueckue CUCTEMBI MEIUIIMHCKOTO Ha3HAUYECHUSL.

3. OOBEM H TPYTOEMKOCTh JUCITUTLIAHBI




Jlanupie 00 o0memM o0beMe AMCUUIUIMHBL, TPYAOEMKOCTH OTAEIbHBIX BUAOB y4eOHOMU
paboThI IO AUCHMILUIMHE (M pacIpeesieHne 3TOH TPYAOEeMKOCTH 10 CEMECTpaM) MPECTABICHBI B
Tabmuie 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITHHBI

TpynoemMkocTh Mo
Bun yuebHOM paboTh Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmp oucyununbl, 4/ 144 4/ 144
3E/ (uac)
U3 nHux uacoe npakmuueckoii n0020moeKu 51 51
Ayoumopnuie 3anuamus, BCETo 4yac. 85 85
B TOM YHCJIE:
nexuu (JI), (gac) 34 34
npaktudeckue/cemunapckue 3anarus  (113),
(dac)
naboparopusie padbots (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (uac) 17 17
9K3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (dac) 59 59
Buo npomesxcymounoii ammecmayuu: 3a4er,
mudd. 3auer, sx3ameH (3auer, udd. 3ay, . Hudd. 3au.
K3 F*) 3au.

s o
Ilpumeuanue:  KaHIUAATCKHI SK3aMEH

4. CoaepxaHue TUCIUTIIINHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH TUCLHUIUIMHEI IO pa3jenaM U BUAaM 3aHITHI.
Pazgenbl, TeMbI TUCITUTITUHBI M KX TPYJOEMKOCTh ITPUBEJICHBI B TabuIIe 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3nensl, TEMBI TUCIIUILINHBL Jexmn | T13 (C3) P KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 7
Paznen 1. OCHOBHBIE OHATHUS TEOPUHU 6 4 2 9
MOJIEJTUPOBAHUS
Paznen 2. Criendrika MOIETMPOBAHUS KUBBIX 6 4 2 9
CUCTEM
Paznen 3. Obmias METOJ0JIOT St 10CTPOCHHS 6 4 3 9
MaTeMaTHUYECKUX MoJesen
Pasnen 4. Konebauns B OMOJIOTMYECKUX CUCTEMAX 4 6 2 9
Paznen 5. MogenupoBaHrue TUHAMUYECKUX CUCTEM.
4 4 2 9
Monenu OMOJIOTHYECKUX COOOITIECTB.
Paznen 6. Umutanmonnsie Moienu 4 4 2 6
Paznen 7. O0BEKTHO-OPUEHTHPOBAHHOE ) 4 ) 4
MOJICJINPOBAHUE
Paznen 8. [1akeThl BU3yalbHOTO MOJICTUPOBAHUS 2 4 2 4
BeimonHeH#e KypcoBoii paboTh 17
Hroro B cemectpe: 34 34 17 59
Hroro 34 0 34 17 59




[IpakTrueckass TMOATOTOBKA 3aKJIOYAE€TCI B  HEMOCPEJICTBEHHOM  BBINOJIHEHUU
oOydJalolmuMuUCs  OMNpENeNeHHBIX  TPYOOBBIX  (DyHKUIMIA,  CBSI3aHHBIX C  Oy;ayiei
npodeCcCHOHATBHOMN 1A TeTbHOCTBIO.

4.2. CopepxaHue pa3aeiioB U TEM JEKIIMOHHBIX 3aHSITHH.
Copep:xanre pa3esioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIC 4.

Tabnuna 4 — ConeprkaHue pa3JeNioB U TEM JEKIIMOHHOTO ITUKIIA

Howmep pasnena Ha3BaHue u conepxaHue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN

1 Paznen 1. OcHOBHBIE MOHATHUS B TEOPUU MOJEIUPOBAHUS
[Tonsatue Mmonenu. OOBEKTHI, LIETN U 337ja4d MOAEIHUPOBAHHUS.
Knaccudukanus meronoB MmoaenupoBanus. CBs3b
MOJIEJIMPOBAHUS C Pa3JINYHBIMU HayKaMu. KoMIbroTEpHBIE U
MaTEMaTUYECKNUE MOJIENIH.

PerpeccuoHnHble, IMATAlMOHHBIE, KAYECTBEHHBIE MOJICIIH.
[IpyHIMIBI UMUTALIMOHHOTO MOJAEIUPOBAHUS U TIPUMEPBI
mogeiel. IloHaTne anekBaTHOCTA MOIEIH.

O060011eHHBIH anropuT™ noctpoeHust Mojenu. Llens
MozaenupoBanus. [loctanoBka 3amgaun. [loctpoenne
KOHLIeNTyanbHOU Moaenu. @opmanusanus conepKareabHOn
4acTH MOJEIU. AITOPUTMHU3ALUS IIPOLIECCOB
(YHKIMOHUPOBAHUS MOAETUPYEMOM cucTeMbl. ONTUMH3ALNS
CcTpyKTYphl. Pacuer mapamerpoB monenu. [IpuHsitue peureHuit mo
pe3ysbTaTtaM MOJIENH.

2 Paznen 2. Crennduika MogeTMpoOBaHUS KUBBIX CHCTEM
Ucropus nepBbix Mozeneit B ouonoruu. CoBpeMeHHas
KJaccuukanus MoJieet OMOIOTHIECKUX TTPOIIECCOB.
Crenuduka MOJeIMpOBaHUS KUBBIX CUCTeM. bronorndeckuii
00BEKT MOJIETTUPOBAHUS U €ro cBoiicTBa. [loHsTHE
OMOJIOTUYECKOH MOJEIH.

VYcnoBust mogo6us 1Byx 00bekTOB. KOHCTAaHTHI TO100Ms.
CxoAcTBEHHbIE MapaMeTPbl MAaTEMaTHYECKUX MOJIETICH.
[TocTpoenne GyHKIIMOHAIBHBIX 3aBHCUMOCTEH, CBSI3BIBAIOIIINX
MacIITadbl CXOJCTBEHHBIX MMAPAMETPOB C pa3MepamMu Tela
JKUBOTHBIX U uenoBeka. [Iponeaypa nepenoca. [Ipumep
OKCTPATOJISIIIAK PE3YIHTATOB KOMOMHUPOBAHHOTO BO3/ICHCTBUS
(haKTOpPOB CPEJIbI C IKCIIEPUMEHTATBHBIX KUBOTHBIX Ha
YyeJIoBeKa.

3 Paznen 3. O0mast MeTOAO0IOTHS IIOCTPOCHHS MAaTEMAaTHISCKUX
MoJieei

Mopenu, mpuBoAsIIMe K oqHOMY U epeHITnaTbHOMY
ypaBHeHU10. [loHATHE perIeHus: 0IHOr0 aBTOHOMHOTO
nuddepeHnranbHOro ypaBHeHus. CTalioHapHOE COCTOSTHUE
(cocTosiHME paBHOBECHS). Y CTOHYHBOCTh COCTOSTHUS
paBHOBecHs. MeToAbl OLIEHKH YCTOMYMBOCTH. Permenue
auHeHHOoro Qg QepeHInaTbHOTO YpaBHEHHS.

HenpepbiBHBIE MOJI€TIN: SKCTIOHEHIIUATIBHBINA POCT,
JIOTUCTUYECKUM POCT, MOJEIH C HAMMEHBIIEH KPUTUIECKOMN
YHCIIEHHOCTHI0. MO/Ienu ¢ HenepeKphIBAIOLTUMUCS
MOKOJEHUSAMU. JIUCKPETHOE TIOTUCTUUECKOE YPaBHEHUE.
Huarpamma u nectHuna Jlamepes. Tunsl pemieHuil mpu pa3HbIx
3HAYCHUSIX MMapaMeTpa: MOHOTOHHBIE M 3aTyXaIONINe PEHICHUs,




LUKJIBI, KBA3UCTOXACTUYECKOE MMOBEICHNUE, BCIIBIIIKH
YUCIICHHOCTH. MaTpu4Hble MOACIIN NONMYJIANUN. BinusHue
3ana3plBaHusl. BeposTHOCTHBIE MOJEIH.

Mogenu, onuchiBaeMble CUCTEMaMH IByX aBTOHOMHBIX
nuddepeHraNbHBIX ypaBHeHHH. Da3oBast TIOCKOCTh. Da3oBbIN
noprpet. Meroa n30kiIMH. [ 1aBHbIE H30KJIUHBL. Y CTOMYUBOCTH
CTAIlMOHAPHOTO COCTOsTHUSA. JIMHEHbIe cucTeMbl. THITBI 0COOBIX
touek: Y3EJI, CEJJIO, ®OKYC, LIEHTP.

Meron JIsmyHoBa TMHEapU3aMU CUCTEM B OKPECTHOCTH
CTalMOHApHOTO cocTosiHusA. [Ipumepsl ucciaegoBaHus
YCTOMYMBOCTH CTAllMOHAPHBIX COCTOSTHUM MOJIeJIen
Ouonornyeckux cucrem. Ypasuenus Jlotku. YpaBHeHus
BoawsTeppa. Meton pynkiuu JIsmyHoBa.

Pasznen 4. Konebauusa B OMOJIOTHUECKAX CUCTEMAX

[onsarue aBrokonedanuii. U3o6paskeHue aBrokoaeOaTenbHON
cucteMbl Ha (a3oBoi TiockocTH. [IpeaenpHbie TUKITBL. Y CIIOBHS
CYIIECTBOBaHHMS MPECIIbHBIX LIUKIIOB. POXKIeHNE TpeieIbHOTO
nukia. budypkamus Augponoa-Xonda. Msrkoe u )xecTkoe
BO30YXaeHHe Kosebanuil. Monens 6proccensarop. [Ipumeps
aBTOKOJIEOATEIIHHBIX MOJIENICH MPOIIECCOB B )KUBBIX CHCTEMAX.
Konebanus B TeMHOBBIX Ipolieccax pOTOCHHTE3A.
ABTOKOJIC0aHMS B MOJICNH TIIUKONN3a. BHYTpUKIIeTOUHBIC
KOJICOAHUsI KOHLIEHTPAIIMH KaJbIysl. KieTouHble IUKIIbI.

Paznen 5. MonenvupoBanre IMHAMUYECKUX cucTeM. Monenu
OMOJIOTUYECKHX COOOIIECTB

OcHOBHbBIE IOHATHS TEOPUU AUHAMUYECKUX CUCTEM.
[IpenensHble MHOXKECTBA. ATTpaKkTOpbl. CTpaHHBIE aTTPAKTOPBHI.
Jvnnamuyeckuit xaoc. JINHEHHBIN aHAIN3 YCTOUYUBOCTH
TPacKTOpUHl. J{UCCUITAaTUBHBIE CUCTEMBI. Y CTOWYUBOCTD
Xa0TUYECKUX pelIeHu. Pa3MepHOCTh CTPAaHHBIX aTTPAKTOPOB.
CranoHapHbIe COCTOSIHUS U TUHAMUYECKHE PEXKUMBI B
COOOIIIECTBE U3 TPEX BUAOB. TpOPUIECKHE CHCTEMEI C
(UKCUPOBAHHBIM KOJIMYECTBOM BemiecTBa. Monenb
YETHIPEXBUJOBOW CUCTEMBI.

Paznen 6. ImMuTannoHHbIe MOIETHA

CrtpykTypa, TpeboBanus, mporecc umMutanun. Crnernuduka
UMUTAIIIOHHOTO MOJICIUPOBAHUS OMOIOTUYECKUX MTPOIIECCOB H
cucTeM. DTarbl UMUTAIIMOHHOTO MOJICITUPOBAHUS.
CogepxarenpHOE OMUCaHUEe 00bEKTa MOICTUPOBAHUS U €T0
KOHIIeTITyaTbHast Mojiesb. CriocoOsl (hopMaIbrHOTO
MPEJICTABICHUS] UMUTAIMOHHON MOJIENIN: aKTUBHOCTSIMH,
arnmapaToM COOBITHI, TPaH3aKTaMH, arperaTaMu U IPOIIECCaMH.
OrueHka aIeKBaTHOCTH UMUTALMOHHOM Moienu. [IpoBenenue
MalTUHHBIX SKCTIEPUMEHTOB C MOJICJIbIO U aHAJIN3 PE3YJIbTATOB
MoenrpoBaHus. Crenualiu3upoBaHHbIC S3bIKK UMUTAIIHOHHOTO
MojaenupoBaHus. [IpuMepsl MOCTPOSHUS U UCCTIEAOBAHUS
MMMTAIMOHHBIX MOJCIICH B MEIMKO-OMOJIOTHYCCKUX
uccienoBanusax. MogenupoBanue ¢ momoisio Matlab Simulink:
MOJICTTMPOBAHUE PEUECBOIO arapara; MOJACTUPOBAHUE OpTraHa
CITyXa; MOJICIMPOBAHUS COCTOSIHUS PEPIICKTOPHON TyTH;
UMUTAIIIOHHOE MOJCIMPOBAHNE TPOBOJAUMOCTH HEPBHBIX




BOJIOKOH; MOACJIH cepala; MOACTNPOBAHUC cep/:[equﬁ
JEeATEILHOCTH Ha OCHOBE TEOPUU AETEPMUHUPOBAHHOIO Xa0Ca;
MOJIETTUPOBAHUE 3PUTEIBHONU CUCTEMBI; MOJIENb JbIXAHUS;
MOJIEJIb TEIIO0OMEHA.

Paznen 7. OObEKTHO-OPHUEHTUPOBAHHOE MOJCIIMPOBAHNE
OcHoBHbIC TOHATHS. brbanoreku kiaccos. UuciaeHHOE
pelIeHue.

Hcnonb30BaHne TEXHOIOTHH 00bEKTHO-OPUEHTHPOBAHHOTO
MOJIETTUPOBAHUS.

Pasnen 8. IlakeTsl BU3yaabHOr0 MOAEINPOBAHUS
CymiecTBylonye noaxoabl K BU3yalbHOMY MOJAEIUPOBAHUIO
CJIOKHBIX TUHAMUYECKUX CUCTEM.

[TakeTs! "Omounoro moaenupoBanus'": moacucrema SIMULINK
nakera MATLAB; EASYS5 (Boeing); moacucrema SystemBuild
naketa MATRIXX (Integrated Systems, Inc. ); VisSim (Visual
Solution).

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

Crangapt npu 0OMEHEe ONMMCAHUSIMH MOJICTICH MEKIY
pasnmuunbiMu ntaketamu. 31k Modelica (The Modelica Design
Group).

[TakeTsl, OprEeHTUPOBAHHBIE HAa CXEMY THOPHIHOTO aBTOMATa!
Shift (California PATH), oreuectBennsiit maket Model Vision
Studium.

4.3. Ilpaktuueckue (CeMUHAPCKUE) 3aHATUS
TeMbl MPaKTUYECKUX 3aHATHH U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne
Ne | Temsl npaktudyeckux | @opmel IpakTU4EeCKUX | TpynOeMKOCTh, |MPaKTUYECKOM |pasiena
/o 3aHATHI 3aHATAN (gac) MOJTOTOBKH, | JUCIIHII

(dac) JINHBI

VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.4. JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEACHBI B TaOIUIIE 6.

Ta6muia 6 — JlabopaTopHbIe 3aHITHS U UX TPYTOEMKOCTh

W3 Hux No
No HauMeHOBaHHe 1a6opaTopHBIX paGoT TpynoeMKocTb, | MPaKTUYECKON | pa3aena
/1 (uac) MMOJATOTOBKH, | HUCIIWI
(gac) JIAHEI
Cemectp 7
1 | MonenupoBaHue U aHAJIN3 TECTOBBIX 4 1 1,8
curHasnoB. Teopema oTCUETOB U dPPeKT
HaJIOKEHUS
2 | MopxenupoBanue, 00paboTKa U aHAIH3 4 1 1,2,3,8




CHTHAJIOB OMOJIOTHYECKOTO MTPOUCX OXKICHHUS.
[udposas GuabTparms
anekTpokapanorpammsl (OKI)

3 | MonenupoBanue, 00paboTKa U aHAIIN3 4 1 1,2,3,8
CUTHAJIOB OMOJIOTUYECKOTO MTPOUCXOXKICHHUSL.
KoppensauuonHsslil ananus
anekTpo3HIedarorpammsel (3917)

4 | MogenupoBanue, 00paboTKa 1 aHATU3 4 1 1,2,3,8
CUTHAJIOB OMOJIOTHYECKOTO TIPOUCXOXKICHHUS.
Crnekrpanbsbiil ananus OKI

5 | MoaenupoBanue, 00padOTKa U aHATHN3 4 1 1,2,3,8
CUTHAJIOB OMOJIOTUYECKOTO MTPOUCXOIKICHHSI.
[IpuMeHeHne 1 aHaIU3 aJalTUBHOTO (PHITBTPA
ceTeBol HaBOJKM K curHainy OKI'

6 | MonenupoBanue, 00padOTKa U aHATHU3 4 1 1,2,3,8
CUT'HAJIOB 6I/IOJIOFI/I‘-IGCKOI‘O HpOI/ICXO)K,Z[GHI/I}I.
AHanu3 myJIbCOKCHMETPUIECKOTO CUTHAJIA

3amTa 1a00paTopHbIX paboT 10

Bcero 34

4.5. KypcoBoe mpoeKTHpOBaHKE/ BHIIOTHEHUE KyPCOBOU PabOTHI

[lens KypcoBOii pabOTHI:

YacoB MpakTUYECKON MOATOTOBKHU:

[IpumepHBIe TeMBI 3a/1aHU Ha KypCOBYIO paboTy npuseaeHsl B pasaene 10 PIT/I.

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Tabnuue 7.

Ta6muia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

. Bcero, | Cemectp 7,
Bun camocrosiTensHO#M paboThI

Jac Jac
1 2 3
M3yueHne TeOpeTHIecKoro MaTepuasia 73 73

nucturiuasl (TO)

Kypcopoe npoektuposanue (KII, KP) 30 30

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TeKyIieMy KOHTPOIIO
ycneBaemoctu (TKY)

Jomamraee 3aganue (/3)

KonTponbsabie paboTsl 3a0uHKKoB (KP3)

[ToaroroBka Kk MpOMEKYTOUHOMU
arrectanuu (I1A)

Bcero: 59 59

5. TlepeyeHb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEITLHON PabOThl 00YUYaAIOIIUXCS 110 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHEe MaTepuallbl ISl CaMOCTOSTENIbHOW paboThl O0yJaromuxcs yKa3zaHbl B
ma. 7-11.




6. IlepedyeHb MEYATHBIX U DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeueHb neUaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeIeH B TaOIuIIe 8.

Tabmmia 8— IlepeueHpb MeYaTHBIX W AIEKTPOHHBIX YICOHBIX U3TaHUN

HIudp/
URL anpec

bubnuorpaduueckas ccpiika

KomuecTBo 3Kk3eMILIsipoB B
OubmoTexe
(KpoMe AIIEKTPOHHBIX

AK3EMILIIPOB)

519.87(075)-1 12

ITaBnoBckuii 1O.H. UMutammonsoe
MO/JICJIMPOBaHNE: yueOHOE IocoOHe.

/ FO.H. ITasnosckuii, H.B. BenoTemnos,
FO.U. Bpoackuii. — M.: Akanemus,
2008.

18

004.94(075)-C 86

Crporaines B.I1. UMuTanmonnoe
MOJICIMpOBaHUe: yueOHOe mocodue.

/ B.IIL. Ctporanes, 1.0. TonkaueBa. —
M.: U3n-8o MI'TY um. H.O. baymana,
2008.

004.94-C 40

Cupora A.A. KoMmnbrotepHoe
MOZCIIMPOBAHUC U OLICHKA

3 PEKTUBHOCTH CIIOKHBIX CHCTEM:
YueOHoe nmocobue. / A.A. Cupora. —
M.: Texnocdepa, 2006

10

004.94(075)-C 53

Cogetos b. f. MonenupoBanue
CUCTEM: YUeOHUK ISl CTY]l. BY30B,
00yd. MO CHEeNaTbHOCTH
"UndopmMaTrka 1 BEIYACTUTEIbHAS
texHuka" u "MupopmanoHHbie
cucteMbl" / B. 5. Cogetos, C. A.
SkoBnes. - 5-e u3n.,crepeorun. - M.:
Bercm. mxk., 2007.

40

004.41-C 17

Camapckuii A.A. MatemaTnueckoe
MojaenupoBanue. Maen. Meromsl.
[Tpumepsr. / A.A. Camapckui,

A.Il. Muxainos. — 2-€ u3a., ucrp. —
M.: ®usmaraur, 2005.

20

621.391.2-11 31

[Temens M. MonenupoBanue
curHaiioB u cucreM. / M. Ilemens. —
M.: Mup, 1981.

30

004.415.2(075)-T 19

Tapacux B.I1l. Maremarnueckoe
MOJEJIIMPOBAHNE TEXHUYECKHUX CUCTEM:
VYuebuuk. / B.I1. Tapacuk. — 2-e us.,
ucnp. u non. — Munck: {uzaitnl1PO,
2004.

20

519.85681.518.54681.32-
T 46

TuxonoB A.H. Maremarudeckue
3a/1a4i KOMITbIOTEPHOU TOMOTpadum.
/ A.H. Tuxonos, B.5l. ApcenuH,

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

004.94

MeTo/ibl 1 aITOPUTMBI
KOMIIBIOTCPHOI'O MOJACIIMPOBAHUSA
CIIy4YaiHBIX MPOIECCOB [ DIEKTPOHHBIN




pecypc]: MeTonuvecKnue yKa3aHus K
BBITIOJTHEHUIO JIA0OPATOPHBIX padoT.

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

681.3.06-M 74 MonenrpoBaHu€e MPOLIECCOB U CUCTEM
[DnexTpoHHBIN pecypc]: mporpamma,
METOAMYECKHUE YKa3aHHs U
KOHTPOJIBbHOE 3aJJaHHe.

/ C.-IletepO. roc. yH-T a3pOKOCM.
npuOOPOCTPOECHHUS; COCT.:

A.C. KapmaiikuH. — JIokyMeHT
BKJTIOYAeT B cebst 1 (aiin, pazmep:
(156 K6). — CIlI6.: 'OV BIIO
«CIIOT'Y AIT»

681.324-K 21 Kapamaiikun A.C. MoaenupoBanue
mporLeccoB U cucteM. Mcnonb3zoBaHue
IPOrPaMMHOTO 0OecreueHust
[DnexkTpoHHBIN pecypc]: TEKCT
nekuuit. / A.C. Kapamaiikus; C.-
[Terep6. roc. yH-T a3poKOCM.
npubopoctpoenus. — JJokyMeHT
BKJTIOYAET B cebst 1 (aiin, pazmep:
(296 K6). — CII6.: PO I'VAIL, 2005

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
[lepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCHUIUIMHBI
npuBe/ieH B Tabmmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpaA30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn « HTepHeT»

URL agpec Haumenosanue
http://e.lanbook.com/books Hoctyn B 9bC «Jlanb» ocymiecTBisieTcs o

noroBopy Ne 749-7 ot 22.11.2016

Hoctyn B ObC «ZNANIUM)» ocyiiecTBaseTcs o

http://znanium.com/bookread
p://znanium.com/bookrea norosopy Ne 075-7 o 20.02.2016

https://docs.exponenta.ru/matlab/index.html | lokymenTtamus MATLAB Ha pycckoM si3bIke

https://exponenta.ru/news/cifrovaya- Jlexuus "Hudposas o6padoTka curnanos" (30
obrabotka-signalov 3anucei)

https://exponenta.ru/news/osnovy-linejnoj- | Jlekuust "OcHoBbI nuHelHON anreopsr” (7
algebry 3anucei)

8. IlepeueHb MH(OPMAITIOHHBIX TEXHOJIOTUI
8.1. IlepeueHp mpOrpaMMHOTO OOECIIEUEHHUS, HCIOIB3YEMOTO IPH OCYIIECTBICHUHI
00pa30oBaTeNLHOrO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOTro MPOrPaMMHOTO O0ecTiedeHus TIpeacTaBieH B Tabmauiie 10.



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

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeHHsI

Ne n/m HaumenoBanue

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

2 [Taket mporpaMm AJisi MOJIETUPOBAHUS U PELICHUS 3a/1a4 TEXHUUECKUX BbIUMCICHHM
MathWorks MATLAB

3 [TakeT mporpamMm 11 MOICIMPOBAHUSI, CHMBOJIBHBIX BHIYMCICHUI U BU3yaIU3alun
nony4yeHHbix perenuit PTC Mathcad

4 [Tporpamma jy1st MpOEKTHPOBAHUS U TOKYMEHTHpOBaHUs 0a3 nanHbiXx Erwin Data
Modeler

5 [Tporpamma jyist MosieTupoBanus HHGOPMAITMOHHBIX cucTeM BPwin

8.2. [lepeuenn WH(POPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3yEMBbIX npu

OCYLICCTBJIICHUU 06pa30BaTeJIBHOFO nponecca no AMCIUILINHE

[lepeuenb uCHOIB3yeMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MPEJICTaBJICH

tabimue 11.

Ta6muma 11— [Mepeyers nHOOPMAITMOHHO-CIIPABOYHBIX CUCTEM

B

Ne n/m HaumenoBanue

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

2 basbr nannsix @enepansaoro Mucruryra [IpomeinuienHolt CoOCTBEHHOCTH 1St
npoBeneHus: nateHTHOro nmoucka (https://www.fips.ru/iiss/)

3 bubmorexa 'OCToB n HopmatuBHBIX 1oKyMeHTOB (http://libgost.ru)

9. MarepuanbHO-TeXHUYECKast 0a3a

CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Il  OCYILECTBIICHUS

00pa3oBaTeNbHOTO Mpoliecca Mo TUCHUIUIMHE, IPeCTaBlIeH B Tabnunel?2.
Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl
Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
MynsTUMeanHAS JICKIUOHHAS ayIUTOPUS
2 | KomnbroTepHblii Ki1acc A1l IpOBEIeHUS 1JaOOpaTOpHBIX padboT 14-33

10. OueHouHble cpeAcTBa sl IPOBEICHUS TPOMEKYTOUHOM aTTECTAUI

10.1. CocTtaB OLIEHOYHBIX CPEACTBIUISL IPOBEIEHUS MPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs o AMCUUILIMHE TTPUBEIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOM aTTeCTalluu

Bug npomexxyTouHOM arTectanuu [lepeyeHb OIIEHOYHBIX CPEJICTB
HuddepennrpoBanHbiii 3a4€T CHmcoK BOIIPOCOB;
TecTsrl;
3amaun.

BrimonHenue KkypcoBoii paboThI

COJICPKAHUIO KypCOBOI paboThI
JUCIUATUTHHE.

DKcrepTHas OIIEHKAa Ha OCHOBE TPeOOBaHHM K

110

10.2. B kauecTBe KpHUTEpHUEB OLEHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJaroluMucs NMpUMeHsAeTcsl 5-0ajulbHas MIKajla OLIEHKH C(HOPMUPOBAHHOCTH




KOMIIETEHIINH, KOTopasi nmpuBesieHa B Tabnuue 14. B Tedenue cemectpa MOXKET UCIOIB30BAThCSA
100-6amnpHas  mKaja  MOJYJbHO-PEUTHHTOBOM  CHCTEMBl  YHUBEPCHUTETa,  IpaBUiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL

Tabmuua 14 —Kputepun olleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

Xapakrepructrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-OauibHas IIKajIa PAKTEP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, IMOCICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— OMUpAsCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHON JIMTEPATYypH,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKOMN
ACATCIIbHOCTBIO HAITPABJICHUS

— yMeIlio 000CHOBBIBAET M apTyMEHTUPYET BBIIBUTaEMbIC UM UJICH;

— JIeJIaeT BBIBOALI M 00OOIICHHUS;

— cBOOOHO BJIAJICET CHCTEMOM CIICIUAITM3UPOBAHHBIX MOHSITHHA.

«OTJIMYHO»
(Ga4uTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OIUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHl,

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTUYECKOM JESITEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJICET CUCTEMOM CIIELIUATIM3UPOBAHHBIX OHSATUH.

<«XOPOLLIOY
«GAuTEHO

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepuall,
[0 CYHIECTBY M3JIaracT €ro, OMMpasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhL;

— JIOMYyCKaeT HECYIIECTBEHHbIE OIIMOKN M HETOYHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B IPAKTUYECKOM NPUMEHEHWU 3HAaHUUN
HaIpaBJICHUS;

— cJ1abo0 apryMeHTHPYET HayuHbIE MOJIOKEHHUS;

— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHN BBIBOJOB M 00OOIICHU;

— YaCTUYHO BJaJIeeT CUCTEMOM CIENMAIN3UPOBAHHBIX TOHSITHI.

«yZI0BJIETBOPUTEIIHHOY
<«BAYTCHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
Marepuarna;

— JIOTYCKAeT  CYIIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpU
paccMoTpeHur mpo0iaeM B KOHKPETHOM HaIlPaBJICHUU;

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,

— He (OPMYIUPYET BBIBOJOB M 000OIICHHUH.

«HEYIOBJIETBOPUTEIILHO
«HE 3aUTECHO»

10.3. TunoBbie KOHTPOJIBHBIE 3aTAHUS UIIA UHBIE MaTEPHUAIIbI.
Bompocs! (3amaun) nist sK3aMeHa mpeIcTaBlIeHbl B Tadmie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ko
Ne /i [lepeuens BompocoB (3a1a4) AJisl IK3aMEHa A
WHMKATOpa
Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qud . 3adera npeacTaBieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3ayera
Kon
Ne n/m [lepeuens BompocoB (3aga4) ans 3a4dera / audd. 3auera
p p (3ana9) 1 Andpd UHMKATOpa
1 [Tonsitue Mmogemu. OOBEKTHI, HieNH U 3aaaun MmoaenupoBanusa. | [1K-1.3.1
Krnaccudukanus MeTo10B MOJCIIUPOBAHHUSI.




CBs13b MOJIETTMPOBAHUS C PA3TUYHBIMU HAYKaMHU.
KommnbrorepHbie u MaremMaTrueckue Mojienu. PerpeccuoHHsle,
MMUTAIMOHHbIE, KAUeCTBEHHBIE MOJIEIIH.

IK-1.3.1

HpI/IHI_[I/IHBI CUCTCMHOTI'O IToAX0/1a B MOI[GJII/IpOBaHI/II/I. CI/ICTeMa
Kak 00bekT uccinenoBanus. Kimaccudukamms cuctem. CriocoObt
U MCTOH0JIOTHUA OIITMCAHUSA CUCTEM.

IK-1.3.1

[TpUHIMITEI *MUTAIIMOHHOTO MOJICITUPOBAHUS U IPUMEPHI
Moneneii. [Tonstrue agekBarHocTH MoAean. O00OIEHHbIH
QJIITOPUTM TIOCTpPOeHUs MoJiend. L{enb MoaenupoBaHus.
ITocranoBka 3amaun. OnucaHue B JOKYMEHTAIIHH.

IIK-3.V.1

[Toctpoenue koHuentyanbHou Moaenu. dopmanuzanus
COHep)KaTeHBHOﬁ YacTu MOICIIN. OCHOBHBIG OTallbl
MozenupoBanus. [Ipumep n o6ocHOBaHKE

I1IK-2.3.1

AnropurMH3aIys mporeccoB ¢ yYHKIIUMOHHPOBAHUS
MOJeIupyeMoi cuctembl. ONTUMH3aLMS CTPYKTYphL. PacueT
napameTpoB Moaenu. [IpunsaTue pemenuit o pesynbraram
Mozenu. Pemmenue 3a1aq 1 000CHOBAHUE PEIICHUI

IIK-2.V.1

OO01ast METOIONIOTHS TOCTPOCHUS MATEMATHUECKHX MOJICICH.
[Togo6ue, obmue ananoruu. [Tpumepsl

IK-1.3.1

Teopus sxcniepumenta. Kiaccuduxanus nogoduii. Teopema
Hprotona-beptpana. [Ipumep ncnosib3oBanus

IK-1.3.1

p-teopema. Koaddurment nonodusi. Heooxoaumeie u
JOCTaTOYHBIE yCIOBUS 0001 00bekTOB. [Ipumep
UCIIOJIb30BAHUS

IK-1.3.1

10

KBazumnonobue, 3KkBUBaJICHTHOE TI0/100ME, AITOPUTMHYECKOE
nogobue, kubepHetTudeckoe noxooue. [Ipumepsr. Metos
ornpezaeneHus: KoOPHUIMEHTOB MOT00MS.

I1K-2.3.1

11

[TpuHIMI MaKCUMAaJbHOTO MPABIAONOA00MS MaTEMaTHYECKUX
Mojienieil. Y paBHeHHEe MpaBAonoaoous. 3a1aua Ha
(dhopMHUpOBaHKE YpaBHEHHUSI MPABIONOA00MS

IIK-2.V.1

12

CymHocTh MIIaHUPOBAHUS IKCIIEpUMEHTa. MaTeMaTuuecKuit
acnekT. 3aJa4a Ha IJIaHUPOBAHHUE SKCIIEPUMEHTA,
00OCHOBAHHUE 3TAIOB

I1K-3.¥.1

13

dopmanpHas knaccudukanms Moaeneit. CtoxacTuueckue
Mozenu. [lapamerpuueckre U HermapaMeTpUIECKUe MOJICIIH.
Pemenue 3amau mo kinaccuukanuu Moaenen

IIK-2.V.1

14

JletepMuHUpPOBaHHBIE MOZENIH. HenpepsIBHBIE U JUCKPETHBIE
Mojenu. Perienune 3a1ad Ha onpeiesieHne TUa MoJee,
MOCTPOEHUE CXEM MOJIEIIEN

I1K-3.3.1

15

Monenu npoieccoB yrpaBieHUs. 3aMKHYTbIE U HE3aMKHYThIE
KOHTYpbI. Perenue 3aa4 Ha MOCTPOCHUE MOJIETN

IIK-3.V.1

16

Mognenu, npuBosIue K ogHOMY auddepeHnnanbHoOMy
ypaBHeHUI0. [IoHsATHE peleHns 0JHOro aBTOHOMHOTO
muddepeHManbHOro ypapueHus. Perenue 3aga4

IIK-2.V.1

17

JIuneitnbie u HenMHEHbIe Moied. CBOWCTBA U IPUMEPDI
MOCTPOCHUS

IIK-4.V.1

18

ConepxarenbHble U opManibHbIEC MoIen. CBOMCTBA 1
MIPUMEPBHI MOCTPOCHHUSI.

IIK-4.V.1

19

Perpeccuonnsie moaenu. Mmutannonnsie moaenu. [Ipumeps
MTOCTPOCHHUSI, PEeIICHUE 3a1a4 10 (HOPMUPOBAHHIO MOJIEIICH

I1K-2.3.1

20

KauectBeHHEIE MOzenn. BaxkHelnne kauecTBEHHEIE CBOMICTBA
MCCIIEAYEMOM CUCTEMBI — PEIICHHUE 3a/1a4 110 33JJTaHHOMY

IK-1.V.1




o0Opazy

21

CranuoHapHO€ COCTOSIHUE (COCTOSIHUE PABHOBECHS).

Y CTOMYHUBOCTH COCTOSIHUSI paBHOBECHSI. METObI OLICHKH
ycroiunBocTU. Penienne nuHeiHoro auddepeHnanbHOro
ypaBHeHus. Penenue 3agau

I1K-3.3.1

22

Monenu, onucsIBa€Mble CUCTEMAaMHU JIBYX aBTOHOMHBIX
mudepeHanbHBIX ypaBHeHNH. Da30Bast TNIOCKOCTb.
@a30Bb1l nOpTpeT. MeToa N30KINH. | JTaBHBIE U30KJIMHBI.

IK-1.3.1

23

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

IK-1.3.1

24

OO0mue noHATHS TeoOpuu MHOXKecTB. CBOICTBa MHOYKECTB.
dopmabHbIN A3bIK OMUCAHUS BhIpaKeHH. DopMaibHOE
OMMCAHUE UCCIIETYEMOUN CUCTEMBI

IIK-2.V.1

25

Koprexu. [IpencraBnenrne MHOKECTB 0000IIEHHBIMUA KOJTAMH.
O0600mEnHBIN KOA. DaeMeHTapHbIN Ko DopMupoBanue
ONHMCAaHUN TECTOBBIX MOJIEIEH

IIK-3.V.1

26

JekapToBO MpoU3BEeICHUE MHOKECTB. Pelienne 3a1ay u
00BSCHEHHE PE3yIbTATOB

IIK-2.V.1

27

Teopust oTHomIeHU. OCHOBHBIE MTOHATHUS U ONIPEACICHUS.
OcHoBHBbIE CBOWCTBA OTHOLIEHUH. [Tprmepsl

IK-1.3.1

28

[TonsiTre 06 McUMCIEHNN BhICKa3bIBaHUHN. AJ(aBuT.
Omnpenenenue hopmyi. 3amadn Ha cocTaBlieHue andaBura u

hopmyn

IIK-2.V.1

29

Onpenenenue npaBuil BeiBoaa. CucteMa OCHOBHBIX
TaBTOJIOTUI (3aKOHOB) UCYUCIICHUS BBICKa3bIBaHUH. PereHue
3a/1a4 Ha OCHOBE MPAaBUJI BHIBOJA

IIK-2.V.1

30

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

IK-1.V.1

31

Meroanka HHIYKTHUBHOTO JIOTUYECKOTO BBIBOJIA. Perenne
3aJ1a4, C TOCTPOCHUEM OJIOK-CXEM PEIICHUS

IK-1.V.1

32

[Ipencrarnenune BRICKa3bIBAaHUI M OTHOIICHUI 0000IIIEHHBIMU
KoxaMu. Pemenue 3amay 1o npeacTaBieHUIo0 0000IEeHHBIMU
KOJIaM{ B TEXHUYECKON JOKYMEHTAIIH

IIK-3.V.1

33

Jlornueckue ¢pynkiuu. OnpeneneHust 1 GopMbl
MIPEACTABICHUS JIOTHYeCKUX GyHKIMN. [Tpumepsl

IK-1.3.1

34

AJITOPUTMBI ¥ aITOPUTMHUYECKHE Mporiecchl. OCHOBHBIE
MOHATHUA U OPCICIICHUA. MaremMmatudeckue MOoAO€CIn
QITOPUTMHUYECKHX IporeccoB. [Tpumepsr

I1IK-3.3.1

35

[Toka3zaTenu KauecTBa aAJITOPUTMOB M aITOPUTMHUYCCKIX
MIPOIIECCOB. 3a/1a4M HA MMOCTPOCHHUE CXEM

IK-3.¥.1

36

OCHOBHBIE TTOHITHUSA TCOPHUU TUHAMUYCCKUX CUCTCM.
[IpenenbHbie MHOXKECTBA. ATTpakTOphl. CTpaHHbIE
aTTPAKTOPHI.

IK-1.3.1

37

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

IK-1.3.1

38

OObekTHO-KIacCU(PUKALMOHHOE MOJICIIMPOBAHUE CIIOKHBIX
cucteM. Mcnonap30BaHre TEXHOIOTHH 00BEKTHO-
OPHEHTUPOBAHHOTO MOAETHpoBaHus. [IpocTpancTBO
UIEHTU(DUKATOPOB OOBEKTOB.

I1K-3.3.1

39

Cocrosiane 00bexTa. [IpocTpaHcTBO COCTOSIHUI 0OBEKTA.

I1K-4.B.1




JIoKyMeHTaJIbHOE ONTMCAHUE TPOCTPAHCTBA COCTOSHUI
UCCIIETyeMOro 00BEKTa

40 MopenupoBaHre OTHOIIEHUH MEXKIY OOBEKTaMU U KJIaCCaMH I11K-4.3.1
00bekTOB. Pemenue 3agau

41 TeopeTnko-MHOXKECTBEHHAsI MOJIEJh Kilacca 0OBEKTOB. T1K-1.3.1
ITpumepsl

42 CrpykTypHOe MozienipoBaHue. OCHOBHBIE MOHATHS U I1K-3.3.1
onpeneneHus. Pemenue 3a1a4 no nocTpOEHUIO CXeM

43 OyHKIIMOHATBEHOE MoAenupoBaHue. OCHOBHBIE MTOHATHS U T1K-3.3.1
onpeneneHus. Pemenue 3a1a4 no mocTpOEHUIO CXeM

44 Komnerorepnoe mogenupoBanre. OCHOBHBIE TOHATHS U I1K-4.3.1
onpeneneHusi. OTpaxkeHue pe3yabTaTOB MOJICTUPOBAHUS B
JIOKYMEHTAITU!

45 AHanuTuyeckoe MozenupoBanue. OCHOBHBIE MOHATHUS U I1IK-1.V.1
onpeneneHusi. Koppektuposka moaenei

[lepeyeHp TeMm Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI

MpeICTaBJICHBI B Tabymie 17.
Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

[TpumMepHBIii TepeueHb TeM sl KypCOBOIO MTPOEKTUPOBAHMS/BBIMIOIHEHUS

Ne mi/m .
KypCOBOH paboThI

1 Mopenb BTC uckyccTBeHHOTO KpOBOCHAOKEHHUSI YETIOBEKA BO BpEMS
orepanuu

2 Mogens BTC KoHTpOJISI TpPaHCTIOPT MUTATEIBHBIX BEUIECTB, MOCTYIMAIOIINUX B
OpraHu3M >KMBOTHOTO

3 Mopens aBTOMaTHYECKOM CUCTEMBI PETYJIMPOBAHUS TPAHCIIOPT KUCIOpPOAa B
JIETATEJIbHBIX anmnaparax

4 Mopenb aBTOMaTHYECKOTO YIPABIEHUS COKPATUTEIbHOU €SI TETbHOCTHIO
cep/1a MHBAa3UBHOI'O KapAMOCTUMYJISITOpA

5 Moenp anmapara KOHTPOJIsI KalUJUIIPHOTO KPOBOCHAOKEHHSI

6 Mopenb aBTOMaTHYECKOr0 PErysiTopa apTepUalIbHOTO U BEHO3HOTO
IIOTOKOB

7 MoaenupoBaHHe OUYMCTUTENBHBIX MPOLIECCOB B OPTAHU3ME C
VICIIOJIb30BAaHNUEM MCKYCCTBEHHOU MOYKHU

8 AnanTanoHHbIE MOJIETh CUCTEMbI 00eCTIeYeHISI MUKPOKIIMMATa JIJIsl
JUTUTEIIbHOTO aBTOHOMHOTO MPeOBbIBaHNUS YEIOBEKa B 3aMKHYTOM
IIPOCTPAHCTBE

9 Mopnens bTC koppekunu ci1yxoBOro BOCIpUSATHUS

10 Mogens BTC koppekiuu 3puTeaIbHOr0 BOCHPUSTUS

11 Monens BTC koppekuiny TakTUIBHOTO BOCIPUSATHUS

12 MonenupoBanue BTC anekTpocTaTndeckoro noaaBieHust 60JIeBOro
CHUHJPOMA Y YEJIOBEKA

13 Mogpenp anmapara 00ecIeYrBaOIIEro BOCCTAHOBICHUE (PYHKIIUI YCIIOBHOTO
pediekca

14 MonenupoBanue QyHKIHA OTIOPHO-BUTATEILHOTO amnmapara

15 MopenupoBaHnue yrpadyeHHbIX (DYHKIUN 3pUTEITHHOTO BOCTIPUSITHS

16 MonenupoBaHue yTpaueHHBIX (QYHKIHI CITyXOBOTO BOCIIPHUSITHS

17 Mopens 4eI0BEKO-MAIIMHHOI'O0 B3aUMOIEUCTBUS

18 MopenvupoBaHue anmnapaTa BOCCTAHOBIICHUS (PYHKIIUNA BECTHOYIISIPHOTO
annapara

19 MoaenvpoBaHue poiiecca MOHUTOPHHTA 3a00JI€BaHUS YETOBEKa




20 Mogens MeTo1a aBTOMaTU3UPOBAHHOTO MCCIIEA0BAHUS ICUXUYECKOU
YCTOMYMBOCTH JINYHOCTH K BHEIITHUM BO3JEHCTBUSIM

21 Mopenb KOHTPOJISE YTOMIISIEMOCTH

22 MonenupoBanue mpruOOPHOTO YIPABICHHS LIEIeHATPAaBICHHOM
JIEATETIbHOCTBIO YEIOBEKa

23 Mopnenb CHCTeMbI aBTOMAaTHYECKOTO OOHAPYKUTEINS SMOIIMOHATBHOTO
cTpecca

24 Mopnens BTC anis uzydenust ncuxo(Gu3noaoruaeckon peakiiuy yeloBeKa Ha
BHEIIIHHE Pa3JIpaXKUTENIN

25 MonenupoBaHue mporecca peabuaInTaluy MaueHToB B
MOCJICONIEPAIIMOHHBIN TEPUO]T

26 I'enetuka. CoBpeMEeHHOE MOJICIIbHOE TIPEICTABICHHE HH(POPMAIIHOHHOTO
POrpaMMHUPOBaHUS OMO0OBEKTOB

27 Mopenu cucteM uccaeaoBaHus HHOOPMAITMOHHOTO OOMEHA B OpTaHU3Me

28 Mogenu HelpoceTeBOro pacro3HaBaHusl 00pa3oB U UX IPUMEHEHHE B
MEJUIMHCKUX HCCIEOBAHUAX

29 [TpumeHeHre HeHPOHHBIX CeTel B OMOIOTHYECKIX MOJIETISIX

30 bTC monenvupoBaHusi TMYHOCTH

31 Mopnens peryisiui GyHKIIHOHATHHOTO COCTOSHUS METOAOM OMOJIOTHIECKON
00paTHOM CBS3U

32 Monenb UMHTAUHN QYHKIUH IeYeHN

33 @DyHKIMM JIeTKUX U uX Mozenb B bTC uckyccTBeHHOro J€rkoro

34 MopaenupoBaHUe CUCTEMbl MOHUTOPUHTA BBIKWBAHUS JKUBOTHBIX MPU
BO3/ICHICTBUY MPUPOTHBIX (PaKTOPOB

BOHpOCBI JUIA HpOBeI[eHI/IH HpOMe)KYTOqHOﬁ arrecragumm B BHIC TGCTI/IpOBaHI/IH
MpeACTaBICHBI B TabmwmIe 18.

THITBI TECTOBBIX 33IaHUH M WHCTPYKIIMU ISl KX BBITIOJTHCHUS:

1 tun. 3aganue KOMOMHUPOBAHHOTO TUIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIpEX
MpEeIOKCHHBIX W 0OOCHOBaHWEM BbIOOpa (WMHCTpyKmus: IIpoumTaiite TekcT, BbIOEpUTE
NPaBUIBHBIM OTBET U 3aIUIINTE apTyMEHTbI, 000CHOBBIBAIOIIE BEIOOp OTBETA);

2 Ttun. 3agaHue KOMOWHHPOBAHHOTO THIA C BBIOOPOM HECKOJBKHX BAapHaHTOB OTBETa W3
NPEUIOKEHHBIX W Pa3BEpPHYTHIM 00OCHOBaHMEM BbIOOpa (MHCTpykums: [IpoumTaiite Tekcr,
BhIOEpUTE TpaBUIIbHbIE BApUAHThl OTBETA M 3aMUIINTE apryMEHTHI, 00OCHOBBIBAIOIINE BHIOOP
OTBETOB);

3 tun. 3amaHue 3aKPHITOrO THUMA HA YCTAHOBJIEHHWE COOTBETCTBUS (MHCTpyKuus: IIpouwnTaiite
TEKCT U yCTAaHOBUTE COOTBETCTBHE. K KaXk[I0¥ MO3HIMH, JAaHHOW B JIEBOM CTOJOIlE, MOAOepHTe
COOTBETCTBYIOIIYIO TIO3UIIHAIO B TIPABOM CTOJIOIIE)

4 Tum. 3amaHWe 3aKpBHITOTO THUNA HAa YCTAHOBJICHHE TMOCJICIOBATEIBHOCTH (MHCTPYKIIHS:
[IpounTaiiTe TEKCT W YCTAHOBUTE IMOCIEAOBATEIBHOCTh. 3alMIIUTE COOTBETCTBYIOIIYIO
MOCJIEIOBATEILHOCTh OYKB CJIEBa HAMPABO);

5 Tun. 3agaHue OTKPBHITOrO TUMA ¢ pa3BepHYTHIM oTBeTOM (IIpoumTaiiTe TEKCT W 3aNUIINTE
pa3BepHYTHII 00OCHOBAHHBIN OTBET).




Tabnuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne i/t

[IpumMepHBIil epedeHb BOMPOCOB JIJIsl TECTOB

Kon
WHMKATOpa

1

1 Tumn. YacTh peanbHOr0 MUPA, KOTOPYIO CYOBEKT pa3andaeT Kak HeuTo
1[eJ0€e, peanbHO CYHIECTBYIOIIEE, MIIM BO3ZHUKAIOIIEE B €r0 CO3HAHUU U
obnanatonee cgolicmeamu, 3SHAUCHUST KOTOPBIX MMO3BOJISIOT HAM
OJIHO3HAYHO PACMO3HABaTh ATO HEUTO B T€YCHHE HEKOTOPOTO BPEMEHU
Ha3bIBACTCS:

1. oObekTOM;

2. MOJIENBIO;

3. OpOTOTUIIOM;

4. apXxeTurnom.

IK-1

1 Tum. CiocoGHOCTh 0OBEKTA MPOSIBIATH CE0S1 BO B3aMMOOTHOIICHHSX C
OpyruMu 00BEKTaMU U CPeJIoi OOUTaHUS, WIIK TIPU COTIOCTABICHHUH
O00BEKTOB IPYT C APYIOM HA3BIBAETCS;

1. cBoiicTBOM;

2. TIOBEICHUEM;

3. 0COOEHHOCTHIO;

4. VHIWBUIYAIBHOCTHIO.

I1K-2

1 Tun. Koneunoe MHOXeCTBO (PYHKIIMOHAIBHBIX 21eMeHmMo8 (00BEKTOB)
U OmHOWleHull MEX1y HUMH, BBI3BaHHBIMH B3aUMO/ICHCTBUEM THX
00BEKTOB, BBIACTICHHOE U3 CPEIbl B COOTBETCTBHH C BRIOPAHHOU yebio
uccne008aHus B IPENIENax ONMPEICICHHOTO 8PeMEHHO20 UHMeP8aLd
Ha3bIBACTCS:

1. xmacrepom;

2. CHCTEMOii;

3. yHHBepCaIbHBIM MHOXECTBOM;

4. reHepanbHON COBOKYIMHOCTBIO.

I1K-3

1 Tun. Ycnosue, GopMynupyeMoe B BUJIe HEKOTOPOTO OTHOIICHUS Ha
MHO’KECTBE 3HAYEHUW ONPEIAEIEHHOrO MOKAa3aTessl CBOWCTB U
HCIIOIB3YEMOE JIJIsi BEIOOpA HCKOMOT'O PEIICHUS, HA3bIBACTCA:

1. xputepuem;

2. arpulbyrtom;

3. cnenudukanue;

4. TPUHAIIEKHOCTHIO.

I1K-4

2 tumn. B MoaenupoBaHUH CUCTEM BBIICISIOT PSJ] CIIOCOO0B
MpeACTaBICHNUS 00BEKTa, & UMEHHO:

1. aHaJIMTHYECKHE;

2. aJIrOpUTMHYECKHUE;

3. WMMTAIMOHHBIE;

4. WCKIIOYaroIIue.

IK-1

2 tun. Mojienu 1o Xapakrepy oToOpaXeHHsI CBOMCTB 00BEKTa MOKHO
pa3fenuTh Ha:

1. cTpyKTypHBIE;

2. (yHKIIMOHAIHHBIC,

3. HenmapaMeTpHuYEecKHE.

I1K-2

2 tun. MaremaTuyecKue MOJEIH 0 TUITY UCITOIb3YEMbIX YPaBHEHUH
MOAPa3ACAIOTCS Ha:

1. nmHEWHEIE,;

2. HEJIMHEHHBIE,;

3. TpUaHTYJSpHBIC.

I1K-3

2 tun. [1o xapakTepy NpUuYMHHO-CIEICTBEHHOMN CBSI3U BBIICIISIIOT

I1K-4




CJIEIYIOIITME BHUJIBI MOJICTICH M MAaTEMaTHYCCKUX allapaToB:

1. neTepMUHUPOBAHHBIE,
2. CTOXaCTHYECKUE;
3. mpeueaeHTHBIE.

9 3 Tun. YCTaHOBUTE COOTBETCTBUS: [IK-1
1 | ctaTuyeckoe MOJIETUPOBAHUE | @ | COCTOSIHUE CUCTEMBI B
onpeAeaEHHbI MOMEHT
BpEMEHU
2 | IMHAMUYeCcKoe 0 | moBeneHue, USMEHEHHE U
MO/ICJIMPOBAHUE pa3BUTHUE CUCTEMBI BO
BPEMEHHU
3 | TUIOTETUYECKOE B | MPEANOJI0KEHUS O
MOJIETTUPOBAHHE B3aUMOJICICTBUM BHYTPEHHEU
Y BHEILIHEW Cpeibl CUCTEMBI, O
CBS3SIX M PYHKIUAX €€
3JIEMEHTOB
4 | KOHLIENTyaJIbHOE I | DPEANOIIOKEHUS O
MOJEIUPOBAHUE B3aUMOJICYICTBUU BHYTPEHHEN
Y BHEIIHEW Cpebl CUCTEMBI, O
CBSI3X U QYHKIUAX €€
JJIEMEHTOB
10 3 Tun. YCTaHOBHUTE COOTBETCTBUSA: [IK-2
1 | maTeMaTHuyeckoe a | pa3paboTka U U3yueHUe
MOJICJINPOBAHUE MaTEMaTHYeCKOro o0beKTa
2 | MaKeTUpOBaHUE 0 | uccnenoBanue U pa3padboTKa
(dbuznyeckoro oObeKTa
3 | BKCIIEPUMEHT B | LIEJICHAIIPaBICHHOE
nccaeaoBaHue GU3NIECKOTO
WA UHPOPMALIMOHHOTO
00BbeKTa
4 | mabmoneHue I | U3y4eHHE CUCTEMBI Oe3
BMEIIATEIBCTB B €€ MPOIECCHI
11 3 Tun. YCTaHOBHUTE COOTBETCTBUS: [1K-3
1 | BEIIBIIEHUE TEHIAECHIIHI a | JMHEWHBIC YPAaBHEHUS
2 | IOUCK CKOPOCTEH 0 | muddepeHnmambLHbIC
ypaBHEHUS
3 | mouck rwiomane 1 00LEMOB onpeAenEHHbIE HHTETPaIb
4 | cocTaBIEHUE IBPUCTHK I' | HAOOPBI PEHIAIONTNX MPABUII
12 3 Tun. YCTaHOBHUTE COOTBETCTBUSA: [1IK-4
1 | aHAIUTHYECKUHA METO.T a | ABHBIE 3aBUCUMOCTH IS
XapaKTEPUCTUK CUCTEM
2 | YACIICHHBIA METO 0 | pacuér ypaBHEHUH IS
KOHKPETHBIX HAaYaJIbHBIX
YCJIOBUM
3 | KaYECTBEHHBIN METOT B | HCCIIEIOBAHUE CBOWCTB
4 | IMUTALIMOHHBIA METOJT I | HCCIEAOBAHUE MOBEICHMS
13 4 tun. YCTaHOBHUTE MOCJIEI0BATEIBHOCTD B TIOPsIIKE yOBIBAHUS IK-1

nH(pOpMaLIUK 0 MOACTUPYEMOM CHUCTEME:

a) mpsMoe moaodue;
0) KOCBEHHOE MoI00wue;
B) YCJIOBHOE MoJI00HeE.




14 4 Tun. YCcTaHOBUTE MOCIEA0BATEIBHOCTD S3bIKOB B NMOpsAKe yBenudeHus | [1K-2
TOYHOCTH OIIHUCAHUS MOACIIN:
a) MaTeMaTHYeCKUH;

0) mpodeccuoHANBHBII;
B) Pa3TOBOPHBIM.

15 4 tun. YCcTaHOBHUTE MOCIE0BATENBHOCTD onepauuii npu ¢popmuposanuu | [1K-3
IO3HAaBaTEILHON MOJIEIN:

a) OIpeeNIeHUue CTPYKTYpHI;

0) ycrtaHoBieHHUE QYHKIINMA;

B) YCTaHOBJICHHE B3aUMOOTHOIIECHUH 3JIEMEHTOB ¥ KOMIIOHEHTOB.

16 4 Tun. Y CTaHOBUTE MMOCJIEI0BATEILHOCTE onepanuii mpu GopmupoBannu | [1K-4
[IparMaTU4eCcKOi MOJIEIIN:

a) 3aJaHue IeJIeBOU PYHKITUH;

0) BBIOOP KOMIIOHEHTOB;

B) (opMupoBaHUE NPaBUIl HYHKIIMOHUPOBAHUS CHCTEMBI

17 S tun. [laiite onpeneneHue NOHITHS «MOACIUPOBAHNUE CUCTEM) I1K-1

18 5 tumn. [lepeuncnure 0COOEHHOCTH MOJEITHPOBAHUS OUOTOTHICCKUX [1K-2
CUCTEM

19 5 tun. ONUIIKATE TPUHITUTIEI 1 OCOOCHHOCTH MOJICITMPOBAHUS T1K-3
OMOJIOTMYECKHUX MPOIECCOB, CUTHAJIOB U CUCTEM.

20 5 Tun. OnuImTe COBpEMEHHbBIE MPOrPAMMHBIE CPEACTBA IS [1K-4

MOZACIINPOBAHUSA OHOJIOTUYECKUX mponeccoB U 0COOEHHOCTHU
IMMOCTPOCHUA UMHUTAlMOHHBIX MO,I[CJ'ICﬁ Ha UX OCHOBC.

CI/ICTeMa OLICHHUBAHUA TECTOBBIX 3aI[aHI/II>'II

1 Tun. 3amaHve KOMOMHHUPOBAHHOTO THITA C BBIOOPOM OJTHOTO BEPHOTO OTBETA W3 YETHIPEX
IPEUIOKEHHBIX U 00OCHOBAaHMEM BhIOOpA CUMTAETCS] BEPHBIM, €CIIM MPABMIIBHO yKa3aHa 1udpa
U TpUBEJCHBI KOHKPETHBIC apryMEHTBHI, HCIIOJIb3yeMble TIpH BBIOOpe oTBera. [loiHoe
COBIIAZACHHUC C BepHBIM OTBCTOM OILICHHUBACTCA 1 6aJIHOM, HeBepHBIﬁ OTBET UJIN €TI0 OTcyTCTBI/Ie —
0 Gamnos.

2 tun. 3amaHue KOMOWHHPOBAHHOTO THIIA C BBIOOPOM HECKOJIBKMX BapHaHTOB OTBETa W3
NPEITI0KEHHBIX M Pa3BEPHYTHIM OOOCHOBAHMUEM BBIOOpA CYMTACTCS BEPHBIM, €CIIU NPABHIBHO
yKa3aHbl HUQPBI ¥ NPUBEICHBI KOHKPETHBIC apryMEHTHI, HCIOIb3yeMble IIPH BBIOOPE OTBETOB.
[MonHOE CcoBMajzicHNE C BEPHBIM OTBETOM OILIEHMBAETCS | OaioM, ecii JOMYIIEHbl OIIHOKU WU
OTBET OTCYTCTBYET — () OasoB.

3 Tum. BanaHHe 3aKpPBITOTO THUIIA HA YCTAHOBJICHUC COOTBCTCTBUA CUUTACTCA BCPHLIM, CCJIA
YCTaHOBJIEHBl BCE COOTBETCTBUS (MO3ULMU W3 OJHOTO CTOJNOLA BEPHO COMOCTaBIEHBI C
NO3ULUAMH Apyroro ctojoua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 6amiom,
HEBEPHBIN OTBET WK ero oTcyTcTBHe —0 6aioB

4 tun. 3amaHue 3aKpHITOrO THUIA HAa YCTAaHOBJIEHHUE MOCJIEIOBATEIIbHOCTH CUHUTAETCS BEPHBIM,
€CJIM TPaBUIBHO yKa3aHa Bcsl moclenoBarenbHOCTh mudp. [lomHoe coBmaseHne ¢ BEPHBIM
OTBETOM OlleHHBaeTcs | GayyioM, eciiy JOMyIIeHbl OIIHOKN WM OTBET OTCYTCTBYeT — () 6asuioB.

5 Tum. 3agaHue OTKPHITOrO THIA C Pa3BEPHYTHIM OTBETOM CUHUTAETCS BEPHBIM, €CIIH OTBET
COBMAJIaeT C JTAIOHHBIM IO COACPKAHUIO W TOJHOTE. [IpaBHIILHBIM OTBET 3a 3a/JaHue
orieHuBaeTcs B 3 Oayia, eciu JOoIMyIeHa OJHa OomuOKa \HETOYHOCTh \ OTBET NPABUIIHHBIN, HO HE
noiHeli - 1 Gamn, ecnmu jmomymieHo Oonee 1 OomMOKM \ OTBET HENMPaBWIBHBIA \  OTBET
oTcyTcTBYeT — () OaIIIIOB.




[lepeyeHbp TeM KOHTPOJBHBIX PadOT MO AUCHUIUIMHE OOYYAIOMIMXCS 3a04HON (HOpMBI
00yd4eHus1, TpeICTaBIICHBI B Ta0ymie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

1 KontponbHas paboTa mo pa3aeny 1: OCHOBHbBIE IOHSTHS B TEOPHH MOJICITUPOBAHMS
KonTpomnpHas pabota no pazueny 2: cnenuduka MOIEIUPOBAHMSI JKUBBIX CUCTEM

3 KontponbHas padoTa mo pasaeny 3: 00111ast METOI0JIOTHS TTIOCTPOSHUS
MaTeMaTUYECKUX MOJEIEN

4 Kontponbnas padota mo pa3aenam 4,5,6: MOACITUPOBAaHUE TUHAMUYECKUX CUCTEM,
MMUTAIIMOHHBIE MOJICNU, KOJIeOaHVs B OMOJIOTHYECKUX CHCTEMaX

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIOIIME  MPOLEAYpbl  OLIEHWBAHUSA
UH/IMKATOPOB, XapaKTepU3YIOIIUX H3Tanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax ['YAII, pernameHTUpyOIIMX MOPAJOK W IHPOLEAYPY
IIPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTallMi 00yJaroIuxcs
I'VAIL

11. MGTOI[I/I‘IGCKI/IG YKa3aHusd OJId 06yan0H1ch;1 10 OCBOCHUIO NJUCIUIIIINHBI

11.1. Meronuyeckue yka3zaHusl Uil OOYYalOMIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
Marepuaia.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOEe W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOH JIEKIIUH B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(OPMAIUIO MO TEME, & B OCBOCHUH
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIIMX
JTOCTIKEHUI HaydyHOW MBICTU. B ydeOHOM mporiecce JEeKIUsl BBIMOJHIET METOJOJOTHYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKPETHOM 00JlacTh 3HaHUs, €€ TpoOJEeMBbI, JaeT IEIbHOE MPEJCTaBICHHUE O IAWCIUILUIMHE,
MOKAa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMM.

IInanupyeMble pe3yabTaThl IPH OCBOSHUHU 00YYAIONIMMUCS JIEKIIMOHHOIO MAaTEpPHaa;

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEETAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMOIaBaATEIIEM;

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

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIHHOU padOTHI;

— TMOJIydeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS HA OJNFMKAUIIINAE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyTUPOBKax);

— TIONy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  CIIAiIoB U
UCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuaja TIPU MPOBEACHUU KOPOTKUX ITUCKYycCUH 00
OCOOEHHOCTSIX IPUMEHEHHS OT/ICTbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa Opea0oCTaBICHMS JCKIIMOHHOI'0 MaTepHaia.

—  BEJCHHUE JICKIUOHHOTO 3aHATUA C MPEACTAaBICHUEM OCHOBHBIX CXEM U MOHSITUU MpHU
JIEMOHCTPALIMU CIANI0B MTPE3EHTALINH;

—  BBIJICJICHHE OCHOBHBIX OMPEEIICHUN TEMBbI 3aHATHUS MOJT 3aIMUCh 00YJaIOIUXCS;




— pa3dop OCHOBHBIX CXEM, CTPYKTYp JEKIIMOHHOTO MarepHajia, C YCTHBIM OIPOCOM
00y4aromuxcsl Mo MPOLECCY YCTAHOBIEHUS CBSI3ed MEXy pacCMaTpUBAaeMbIMH 3JI€MEHTaMU
CXEM.

11.2. Meronuyeckue ykasaHHs Ui OOYYalOIIMXCSl IO BBITOJHEHHUIO Ja0OpaTOPHBIX
pabor

B xozme BeImoNHEHHsS J1a0OpPaTOpHBIX paboT oOyyaromMHCs JOJKEeH YIrIyOuTh H
3aKpEeNUTh 3HAHMS, NMPAKTUUYECKUE HABBIKHM, OBJAJeTh COBPEMEHHON METOAMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(UKAIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHenue nmabGopaTOpHBIX pabOT OO0ydaromUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeNeIsieMO y4eOHbIM IIJJAHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreurBaroIUM pelIeHUe CIeIyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL

— 3aKpeIUIeHHe, pa3BUTHE U JAETAIN3alus TEOPETHUECKUX 3HAaHUHM, MOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLHUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja0OpaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ajianue ¥ TpeOOBaHUS K IPOBEICHUIO Ta00PaTOPHEIX PaboT

JlabopatopHble 3aHATHS MPOBOISATCS IOCIIE€ YTEHUS JIEKIMH, JAIOIUX TEOPETHYECKHE
OCHOBBI JIJISl UX BBITIOJTHEHHsI. J{ommycKkaeTcsi BEIOTHEHUE JTA00PATOPHBIX 3aHATHN 10 TPOYTEHUS
JEKUUH C 1eTbl0 00JeryeHusl U3y4yeHus: TeOPEeTHUECKOro MaTrepuana Mpu HAJTUYUHU OMHCAHMMA
paboT, BKIIOYAOIIMX HEOOXOIMMBIE TEOPETHUECKHUE CBEACHHS WM CCHUIKM HAa KOHKPETHBIC
yueOHbIe U3JIaHus, COJepKalllie ITH CBEICHUSI.

OcHoBaHHEM JIs IPOBEICHUS JTA0OPATOPHBIX 3aHATUH MO AUCIUILTUHE SIBISTFOTCSI:

— mporpamma y4eOHOH NUCHUIUIMHBI;

—  pacnucaHue y4eOHbIX 3aHATHH.

JlabopatopHble 3aHATHUS IOJKHBI MPOBOJIUTHCS B CIELMATU3WPOBAHHOM J1abopaTopuw,
COOTBETCTBYIOIIEH CAHUTAPHO-TUTUEHUYECKHMM HOpMaMm, TpeOoBaHUsM O€30MacHOCTH U
TEXHUUYECKOM 3cTeTuke. MarepuaiibHOe obecrieueHre TOKHO COOTBETCTBOBATh COBPEMEHHOMY
YPOBHIO TPOBENCHUS MOJCIBHBIX JKCIIEPUMEHTOB B O0JACTH MPUKIAJAHON WH(POPMATUKUA H
3/IpaBOOXpaHEHUSI.

KonmaecTtBo 000pyIOBaHHBIX JTAOOPATOPHBIX MECT JOJDKHO OBITh HEOOXOTUMBIM IS
JOCTHKEHUS] TIOCTABJICHHBIX Ilesiel 00ydeHHs U JOCTATOYHBIM JUIsl oOecredeHus o0ydaeMbIM
yCIOBUNA KOM(OPTHOCTH.

Bo Bpems nabopaTOpHBIX 3aHATUN NOJKHBI COOMIOAATHCS MOPSAJOK U AUCLUILIIMHA B
COOTBETCTBUHU C MPaBUJIAMH IOJIb30BAHUS JaHHOU JTabopaTopuei.

[IpenomaBaTens ©MeET PABO OMPEEATH COJEP)KaHUE JTa0OPATOPHBIX paboT, BHIOUPATh
METOJIBI U CPEJICTBA MPOBEACHUS Ja00PaTOPHBIX UCCIICOBAHMM, HANOOJIee MOJIHO OTBEYAIOIINE
X 0COOCHHOCTSIM M 00ECIIeYMBAIOIINE BHICOKOE KaueCTBO y4eOHOTO IpoIiecca.

[IpenogaBatens opMupyer pyOeKHbIE U UTOTOBBIC PE3yIbTaThl (PEHTHUHIH) CTYACHTA
Mo pe3yjbTaTaM BBITIOJHEHHs J1TA0OpaTOpHBIX pador. OTMeTka 3a JIabopaTopHYH padoTy
CTaBUTCA Iocie €€ yCTHOM 3amuThl. IIpy HEBBINOJHEHMM OJHOW WM HECKOJIBKUX
1a00paTOPHBIX pabOT M3 TepeuHs 0e3 YBAKHUTEIHHOW NPUYMHBI OOYYAIOIIUKUCS HE MOXKET
paccuMThIBaTh Ha OTMETKY BbINIE «xopouioy. [lomyueHHBIE B Xo1e J1abopaTopHOW padOThHI
OpPOrpaMMHBIM KOJ M OTU€T Mo JabopaTopHO paboTe mepenaioTcs MpenoaaBaTesio B
ANIEKTPOHHON ¢opme 10 3ammuThl. HempeacraBieHue mnporpaMMHOIO Koja JiabopaTopHOU
paboTel U OT4€Ta B ANEKTPOHHOH (QopMe CIYKUT OCHOBAHHMEM JUJIsl OTKasza MpernojaaBaTeieM




NPUHUMATH 3aIlUTy JTab0paTopHON paboThl, a TakXke Mg aHHYJIUPOBAaHUS OTMETKH O
BBIMIOJTHEHUH J1a00paToOpHOil paboThl, €clu JaHHble MaTepuaibl He OyIyT MpelCTaBICHbI
CTYZICHTOM BITIOCJIC/ICTBUH.

[IpaBa, OTBETCTBEHHOCTh U 00SI3aHHOCTH 00YJArOIIETOCS:

1. Ha nmaGoparopHoMm 3aHITHN 00y4arOIIUICS UMEET MPaBO 334aBaTh MPENOIaBaTEII0 U
() JTabOpaHTy BOMPOCHI IO COACP)KAHUIO W METOJHMKE BBITIOJHEHUS PabOThI W TpeOOBaTh
OTBETa MO cymecTBy oOpamieHus. OTBeT mpenojaBareist JOJDKEH 00ecredrBaTh BBINOJIHEHHE
oOydaromuMcsi pabOThl B T€UEHHE 3aHATHUS B IMOJIHOM OOBbEME M C HAJJIeKallUM KaueCTBOM,
OTOBOPEHHBIM B METOJIMYECKHUX YKa3aHUAX IO MPOBEACHUIO JTa00OPaTOPHBIX paboT;

2. OOyuarmwuiics HWMeeT NpaBO Ha BBIOJIHEHHE JabopaTopHOH pabOTHI 1O
OPUTHHAIBHOM METOAMKE C COTJacus MpenojaBaTess U MoJ ero Haa30poM — IpHu Oe3yCIOBHOM
coOoIeHnH TpeboBaHU OE30TTaCHOCTH;

3. OOyuarouuiics ©MeeT MPaBo BBIMOJHUTE Ja00paTOPHYIO PaboOTy, MPOIMYIIEHHYIO 10
YBa)XXUTEIHHOM MMPUYMHE, B YaChl, COTJIACOBAHHBIE C MIPErnojaBaTesieM;

4. OOyuwaromuiicss o00s3aH TpUOBITh Ha J1a0OpaTOpHOE 3aHATHE BO  BpeMs,
YCTaHOBJICHHOE PAaCIMCAHUEM, U C HEOOXOAMMOM MpeIBAPUTEIHLHOM MOATOTOBKOM;

5. K BemosnHenuto  jgabopaTopHOil  pabOThl  JOMYyCKalOTCsS  OoOydaromuect,
MOJATBEPAMBIINE TOTOBHOCTh B 00beMe TpeOoBaHUI, coAepkKalluXcsi B METOJUYECKHX
yKa3aHUAX K JlabopaTopHoi paboTre W (WIM) B YCTHBIX MPEABAPUTENBHBIX YKa3aHHIX
IpenojaBaTes;

6. B xome nmabopaTopHbIX 3aHATHH oOy4aromuecss BeayT HEOOXOAMMBbIE 3allHcH,
COCTaBJISIIOT MUCHMEHHBINA OTUYET (IPOTOKOJI UCCIIETOBAHUM).

7. OOyuaromuiicss HECET OTBETCTBEHHOCTb 3a:

—  TPOMYCK JJaOOpaTOPHOM PabOTHI IO HEYBAKUTEIHHON MPUUNHE;

—  HETOATOTOBJICHHOCTH K JJAOOPATOPHOM padoTe;

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

—  [OpYy UMYIIECTBA U HAHECEHUE MaTepUAIbHOTO yiiepOa 1abopaTopHH.

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

— TPOAEMOHCTPUPOBATH 3HAHME METOJIUKH BBIOJHEHUS paboThl U Mojesei,
HCIIOJIB3YEMBIX B paboTe;

— yMeTh MHTEPIPETHPOBATh IOJYYEHHBIE B IMPOIECCE BBIIOTHEHHUS pPabOTHI
pe3yabTaThI.

Crpykrypa u hopma oTyeTa 0 1abopaTopHO paboTe

Otuer mo nabopaTopHON PabOTE COCTABISIETCS KaKIbIM CTYIECHTOM WHIMBHIYaJbHO,
7060 BO3MOXKEH IO COTJIACOBAHHWIO C MperojaBareieM OOMUNA OTYET — MOATPYIION u3 2-
3 CTYCHTOB.

[Ipu odopmiiennn otuera 1o jgabopaTopHOil paboTe B OTUETE JOJKEH OBITh OopMIIECH
TUTYNbHBIA JuCcT, npuHATOro B ['YAII 00Opa3na, DOmKHBI ObITh NpencTaBlIeHbl B YKa3aHHOM
MOCIIEI0BATEIBHOCTH CIIEAYIOLIUE Pa3ieibl:

1. TurynbHbIA OUCT;

2. Uens paboTsr;

3. Kparkue TeopeTndecKue cBeIeHUs MO0 TeMe pabOTHI;

4. Meroaunka BBITTOJTHEHUS paOOTHI;

5. OmmcaHue TONYYCHHBIX PpPE3ylIbTaTOB C MPUKPEIUICHHEM pE3yJIbTaTOB B
rpadudeckoit hopme;

6. IlporpammHBIi KO ¢ KOMMEHTapHsAMH K TPOBOJMMBEIM OINEparusM U
npeoOpa3OBaHUAIM;

7. Amnanu3z pe3ynbTaToB padoThI,

8. BrBoabI O padore.




TpeboBanus k 0hopMIICHUIO OTUYETA O JIAOOpATOPHOU paboTe

TumynvHolli  ucm SBISIETCS TIEPBOM  CTpAaHMICH JFOOOW HAydYHOW pabOTBl W s
KOHKPETHOTO BHJa pabOThl 3aloNHSIETCS IO OmpeAelieHHbIM mpaBwiaMm. [lis maGopaTtopHO
paboTHl TUTYJIBHBIN JTUCT O)OPMITIETCS CIICTYIONIUM 00pa3oM.

B BepxHeM mone smcTa yKa3bplBalOT TOJHOEC HAMMEHOBAaHHWE YYEOHOTO 3aBENCHUS H
Kadeapbl, Ha KOTOPOH BBIMOJIHSIACH JaHHAs padoTa.

B cpennem mone yka3piBaeTcsi BU padOThI, B JaHHOM ciy4ae JlaboparopHas pabora ¢
yKa3aHHEM Kypca, [0 KOTOPOMY OHa BBITNOJIHEHa, U HUXKe ee Ha3BaHue. Ha3Banue abopaTopHoii
paboThI MPUBOAUTCS O€3 CIIOBA Mmema Y B KaBBIUKH HE 3aKJIFOYAeTCSI.

Jlanee Ommxe K MPaBOMYy Kparo TUTYJIBHOTO JIMCTA YKa3blBAIOT (DaMUIIUIO, MHUIMAIIBI,
KypC W TPYIIY y4allerocs, BHIIOJHUBIIETO padoTy, a Takxke (amMuiIni0, WHUIUAIBI, YICHYIO
CTENeHb U JOJKHOCTh MPEIoiaBaTessi, IPUHIBLIET0 paboTy.

B HmkHEM TONie TUCTA YKA3bIBAETCS MECTO BBITIOJHEHUS pabOTHI U TOJl €€ HAIMCAHUS
(6e3 cioBa 200).

Llenv pabomul NOJKHA OTpaXkaTh TeMy JTaO0OpPaTOpPHOW pabOThHI, a TaKKe KOHKPETHBIE
3aJja4uM, MOCTABJIEHHBIE CTYJIEHTY Ha MEpUoJ BhIMONHEHUs paboThl. [lo 06beMy 1ens paboThl B
3aBUCHUMOCTH OT CJIO)KHOCTH M MHOT033JJa9YHOCTH PaOOTHI COCTABISET OT HECKOJIBKUX CTPOK IO
0,5 ctpaHuIb.

Kpamxue meopemuueckue ceéedenus no meme pabomul. B 3TOM pasnene uznaraercs
KpaTKOe TEOpPETHYECKOe OMHCAHHE M3y4yaeMOro B paboTe SIBICHUS WM IMpoliecca, MPUBOAATCS
TakKe HEoOXOoIuMbIe pacyeTHble ¢GopMynbl. Martepuan pasnena He JODKeH KOMUPOBaTh
coJlep’KaHuE METOJAMYECKOro IMocoOusi WM ydyeOHUMKAa MO JaHHOM Teme, a OrpaHHYMBaeTCs
M3JI0’)KEHUEM OCHOBHBIX MOHSATUN W 3aKOHOB, PacdeTHBIX (GopMyr, TaOmuIl, TPeOYIOmuUXcs A
JanpHEHIeln  oOpaOOTKM  TOJNYYEHHBIX  OKCIIEPUMEHTAJIBHBIX  pe3ynbTaToB.  OObeM
JUTEPaTypHOTO 0030pa HE JOJKEH MPEBBINIATEH 1/3 4acTH BCEro OTYeTA.

Memoouka ewvinonnenusi pabomol. B 3TOM pasznene ONMUCHIBACTCS TMOPSIOK JEHCTBHM,
HAIPaBIICHHBIX Ha JOCTHXKCHHE pe3ylbTara JaboparopHoil paboTel. bosbiioe 3HaueHHEe UMEeT
TOYHOCTh (POPMYITHPOBOK M OOOCHOBAHHME JIOTMUECKOM IOCIENOBATENbHOCTH —OIepaluii,
MPOU3BOIUMBIX B KOHKPETHOH TabopaTopHOi padore.

Onucanue nonyueHHvlx pe3yibmamos ¢ NpUKpenjieHuem pe3yibmamos & cpaguueckor
¢opme. B naHHOM pasaene ONMUCBHIBAIOTCS TONYyYEHHBIC PE3YNIbTaThl C KOMMEHTApUSIMU
oOyuJarolerocsi, HarpaBJICeHHBIMU Ha WHTEPIPETALMIO MOTYYeHHBIX pe3ynbraToB. [IpuBonsrcs
pe3yabTaThl B yIOOHOM /It BOCTIPHUATHS Tpaduueckoi hopme.

Ilpocpammubiti K00 ¢ KOMMeHmMApusmMu K  HPOBOOUMBIM  ONepayusm  u
npeobpazosanusm. [IpuBOAUTCS MTPOTPAMMHBIA KOJ, COMPOBOKIAAEMBIH KOMMEHTApHUSIMH K
OCHOBHBIM OTEepalusiM U TpeoOpa3oBaHusM. g yCremHoN 3amuThl J1a0OpaTOpPHOU PadOTHI
oOyJaromuiicss JOJDKEH MO0 TPeOOBaHUIO TPENOoAaBaTelsi MHTEPIPETUPOBATH TOT WM HHON
(dbparMeHT MporpaMMHOT0 KOJ1a 10 TPeOOBAaHUIO MPETogaBaTeNsl.

Ananusz pesynomamos pabomwl. Paznen oryera IOMKEH COAEPKaTh MOIPOOHBIN aHAIN3
MOJIyYEHHBIX PE3YJbTAaTOB, HHTEPIIPETALIMIO 3TUX PE3YJIbTATOB HA OCHOBE (PU3MUECKHUX 3aKOHOB.
CrnemyeT CcpaBHUTH TMOJYYCHHBIE PE3YNIbTAThl C WM3BECTHBIMU JIMTEPATYPHBIMHU JAaHHBIMU,
00CyIUTh UX COOTBETCTBHUE CYIIECTBYIOIIMM TEOpEeTUUYECKMM MozensM. Eciu oOHapyxeHO
HECOOTBETCTBHE TMOJYUCHHBIX PE3YIbTaTOB M TEOPETHUECKHUX PACUCTOB WU IJUTEPATyPHBIX
JTAHHBIX, HEOOXOIMMO OOCYIUTH BO3MOYKHBIE TPUUMHBI 3TUX HECOOTBETCTBUM.

Bv1600b1 no pabome. B BbIBOIaX KPAaTKO M3IIATAIOTCS PE3YNbTAaThl pa0OTHI: MOTYYCHHBIE
9KCIIEPUMEHTANILHO WJIM TEOPETUYECKU 3HAUYeHUs (PU3NYECKUX BEIMYMH, UX 3aBHUCHUMOCTH OT
YCIIOBUH 3KCIIEPUMEHTA WJIA BEIOPAHHOM PacueTHOM MOJIEIH, YKa3bIBA€TCS UX COOTBETCTBUE WITH
HECOOTBETCTBHE (PU3NYECKUM 3aKOHAM U TEOPETHUECKUM MOJENSAM, BO3MOXKHbBIC MPUYMHBI
HECOOTBETCTBHUSI.

Otyer mo mnaGopaTopHOol pabore odopmiseTcs Ha MHcUYed Oymare CTaHIapTHOTO
dopmata A4 Ha OIHOW CTOpPOHE IHUCTA, KOTOpPHIE CIIMBAIOTCS B CKOPOCIIWBATENE WU
neperuietatoTcs.  Jlomyckaercss odopmiieHHEe oOTdeTa IO JIabopaTOpHOW paboTe TOJBKO B




ANIEKTPOHHOM Buze cpenacrBamu Microsoft Office, pykonucHble OTYETHI W/WIM PYKONHMCHBIE
JIONIOJTHEHHSI B OTYET MPEToJaBaTelb MIMEET PAaBO HE MPUHUMATh.

Ecnu mo cneunansHOMY 71a00paTOpHOMY MpPakTUKyMy TpeOyeTcst opopMUTH B KOHIIE
ceMecTpa OOIMi OTYET 1O BCEMY LUKy J1a0OpaTOpHBIX padOT, MOCBAIMICHHBIX MCCIIEIOBAHHIO
OJTHOTO ¥ TOTO MaTepuaya pasHbIMH METOAaMHU, OQOPMIISIFOTCS TaKKe U OTACIbHBIC OTYETHI IO
K10 paboTe IUKJIa 0 Mepe UX BhITIOJIHEHHsI. Ha 0OCHOBE OTYETOB 1O KaXK10¥ paboTe B KOHIIE
cemecTpa O(QOPMIISIETCS WTOTOBBI OTYET, B KOTOPOM OCHOBHOE BHHMAaHHUE JIOJDKHO OBITH
yIEICHO aHAJIN3Y PE3yNIbTaTOB, MOJTYYECHHBIX B Pa3HBIX JJAOOPATOPHBIX padoTax.

11.3. MeTtoauueckue yka3zaHus Il 0Oy9arOIIMXCsl TI0 BHITTOJTHEHUIO KYPCOBOM pabOThI

KypcoBast pabota mpoBoautcs ¢ 1enblo (GopMupoBaHUs y OOyYarOMIMXCS OIBITA
KOMIUIEKCHOTO pellleHUs] KOHKPETHBIX 3a/1a4 MPOopeCCUOHATBHON AESITENbHOCTH.

KypcoBoii pabGora HampaBieHa Ha oOydeHHE TpPAKTHKE NPOBEIEHUS HAy4YHOTO
UCCJIEIOBAaHMSI C TMO3UIMM CHUCTEMHOIO aHaju3a W MpaBwiaM OG(OPMIIECHUS MOJIYy4YE€HHBIX
pe3yabTaTOB UCCIIEJOBAHUS.

Kypcosast pabota mo3Bossier 00ydaromemMycs:

— CHCTeMaTU3UpOBaTh W 3aKpENUTh TIOJTYYEHHBIE TEOPETHYECKHE 3HAHHUS U
NPaKTUYECKHEe YMEHHUS IO NPOPECCHOHATBHBIM YYEOHBIM JUCHHUIUIMHAM W MOIYJISAM B
COOTBETCTBUH C TPEOOBAHUSAMHU K YPOBHIO MOJTOTOBKH, YCTAaHOBJICHHBIMH ITPOrpaMMOi ydeOHOU
JUCLUMIUIMHBL,  MPOrpaMMOl  MOATOTOBKM  CIIELHMAINCTAa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKAITIH;

— TPUMEHUTh TOJYYECHHBIC 3HAHUS, YMEHHsS M TNPAKTUYECKUN OIBIT MPH PEIICHUU
KOMILJIEKCHBIX 3371a4, B COOTBETCTBUU C OCHOBHBIMU BHJIAMH IPOPECCUOHATBHON NesITeIbHOCTH
110 HAMPABJICHHUIO/ CIIEIIUATLHOCTH/ TIPOTPAMME;

—  yrayOuTh TEOPETUYECKHE 3HAHUS B COOTBETCTBUU C 3aJJaHHON TEMOI;

— cdopMupoBaTh yMEHHUS MPUMEHITh TEOPETHYECKHE 3HAHMUS TMPU PElIeHUU
HECTaHJAPTHHIX 3a71ay;

— TIpUOOpeCTH OMBIT AHAJTUTUYCCKOH, pacu€THON, KOHCTPYKTOPCKON pabOThl
c(hopMHPOBATh COOTBETCTBYIOIINE YMEHHUS;

— chopmupoBaTh yMEHHUs PpalbOTBl CO CHEIUAIBHOW JMTEPaTypoOH, CIPABOYHOM,
HOPMAaTUBHOM U MPaBOBON JOKYMEHTAIMeW U MHBIMU HH()OPMALIMOHHBIMU UCTOYHUKAMU;

— chopmupoBaTh yMEHHS (OPMYNIHUPOBATH JIOTMYECKH OOOCHOBAHHBIE BBIBOIHI,
MPEJIOKEHHUS U PEKOMEHIALMY TI0 Pe3yJbTaTaM BBIIIOJIHEHUS PabOThI;

—  pa3BUTh Npo(hecCHOHANBHYIO MMCHbMEHHYIO H YCTHYIO peub 00y4aroIerocs;

— Ppa3BUTh CUCTEMHOE MBIIUICHUE, TBOPYECKYI0 WHHULHUATUBY, CAMOCTOSITEIHHOCTD,
OpPraHU30BaHHOCTb U OTBETCTBEHHOCTH 32 IPUHUMAEMbIE PEIICHUS;

— cdopMupoBaTh HaBBIKM IUIAHOMEPHOM peryispHOi pabOThl Haja pelIeHUEM
MOCTaBJICHHBIX 3a]a4.

KypcoBass pabora (KP) mo xypcy «MogemupoBanue cuctem» (MC) — »9t1o0
CHUCTEMAaTH3MPOBAHHOE  CAMOCTOATENBHOE  MCCIEOBAaHHME B  paMKax  CyIIECTBYIOIIEH
ouorexunueckorr cucteMbl (BTC) w/mnm oneHka KadecTBa MPOCKTUPOBAHMS CYIIECTBYIOMIEH
BTC w/wimm neransHoe u3ydenue cymectByomeii BTC, npeacraBieHHoe Tak, Kak ecid Obl
oOyyJaronuiics cam ydacTBoBaJl B €€ pa3paboTke. B 0coOBIX ciiydasix Mo JOTOBOPEHHOCTH C
pykoBonuteneM KP nomyckaercss caMocTosTeNbHOE HAyYHOE UCCIEOBAHUE U MPOCKTUPOBAHUE
B MHTEpecax pa3paboTKU OPUTHHAIBHBIX U MEPCIEKTUBHBIX HAYYHBIX MPOEKTOB U padoT.

CTpyKTypa NOSICHUTEIbHON 3alUCKU KYPCOBOM paboThI
B cocraB nosicHUTENbHOH 3aMCKH KypCOBOM pabOThl 0053aTENIBHO BXOIAT:




1. TuTyNbHBIHA JUCT YCTAaHOBJIEHHOTO 00pasiia;
2. Bsenenue;

3. OcHOBHas 4acThb;

4. 3axioueHwue.

Beeoenue conepxur crenyronie oO0s3aTeNbHBIE MYHKTBI, KOTOPBIE JIOJDKHBI OBITH

oTpaxkeHbl B Tekcte Otuéra KP:

AKTyanmbHOCTh, 3akaHuuBaromiascs IIpoGnemoit u ['mmore3oil mpeomoneHus (pemieHus
[Ipob6nemsl);

O6bexT u [Ipeamer uccnenoBanus (AETATBHOTO H3YUYCHHUS, TPOCKTUPOBAHUSA);
Llens u 3amaum;

[MpumeHnsiemMple MeTOABI W HMHCTPYMEHTHI HCCICIOBaHUS (ACTATBHOTO HW3YyUYCHHS,
MIPOCKTUPOBAHUS );

Crpykrypa.
OcnosHas yacme NOMHKHBI COCTOSTh KaK MUHUMYM U3 3 ['11aB:

Inasa 1. Ob630p oocmudicenuti 6 ooracmu QObvexkma u Ilpeomema KP — nomkHa

yOeauTeNnbHO MOKa3aTh NOHMMaHHE OOYyYaromMMCs MPUKIAJHOW 00JacTH 3HAHHWM, C KOTOPOM
OH/OHa 03HAKOMUJIMCH B COOTBETCTBUH C BEIOPAHHBIM HaIlpaBiICHUEM PAOOTHI.

Pexomenyembie naparpadbl JaHHON TJIABBI CICAYIOLIHE:

TepMuHBI, MOHATHS W ONIPEACIICHUs PUKIAAHON 00siacT 3HaHUH. ONUCKHIBAThH CIEIyeT
TOJIBKO T€ DJIEMEHTHI, KOTOPbIE YIIOMUHAIOTCS W/WIW UCTIONb3ytoTes B Tekcre KP. Jlana
KpaTKasi HICTOPHYECKas cripaBKa 3Boytonnu O6vexma UCCiaeIOBaHus;

Knaccudukanmss bBTC B mpuxnamHoi 0o0jgacTd 3HAHHWKA. 37€Ch MPEACTaBIAECTCS OJIOK-
cxema Wi TabnmaHas ¢hopMa KiacCu(UKAIMU ¢ KpaTKUM OIMMCAHMEM Kakaoro Oioka. B
KOHIIe maparpada nomxHo ObITh siBHOE (!) ykazaHue Ha 0OBEKT, coaepxauuii /lpeomem
KP;

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

Konnermmust  Tlpenmera KP. KopoTko mNyHKTaMH H3JI0XKUTh COOCTBEHHOE MHEHHE
(BUIEHUE) ITYTH PEIICHHUSI TOCTABJICHHBIX 33]1a4;

BriBonbl. HymepoBaHHBIM CIIHCKOM IPEICTaBUTh MPOIETaHHYIO padoTy.

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

IMOJIY4YCHHBIC 3HAHHUA B obOnacTh MOACIINPOBAHUSA 6I/IOJ'IOFI/I‘ICCKI/IX, MCIUIMHCKHUX H

OKOJIOTMYECKUX CHUCTEM, MOHMMAaHHE CYIIHOCTH TMPOIECCOB M YMEHHWE CHCTEMHO OIHCATh
IIpeomem KP.

PexoMenyemble maparpadsl JaHHOM TJIaBHI CIIEAYIOINE:

Crarnueckoe onucanue [Ipeamera KP win Crpykrypa [Ipenmera KP kak BTC. Jlaetcs
omucaHue coctaBa W CBOWCTB [Ipeomem KP. IlpoBomuTcs aHamm3 CHUCTEMBI. 37eCh
JOJKHA OBITH Mpe/IcTaBIeHa CTPYKTypHas cxema [Ipeomema KP. OTnensHO paccMOTpeH
(oTpak€H) OMOJOTHYECKMA M TEXHHYECKUH (M3MEPUTEIbHBIN) KOMIOHEHTHI CHCTEMBI
(mpomecca). Onucansl ocHoBHBIE CBsizu BTC;

JlunamMuyeckoe omucaHue MOTOKOB (Macchl, 3Hepruu, uHpopmaruu) IIpenmera KP.
Onucanpl peXUMbl (BO3MOXHBIE CIICHApUH) e€ro padoThl. J[aHO omucaHWe TapameTpoB
OMOJIOTUYECKOM, METUIIMHCKOM HITH KOJIOTHUECKON cucteMsl - [Ipedmema KP. Hazpansl
U3BECTHbIE M mpexnosiaraemeie (axktopsl. IlpencraBieHo BepOalbHOE ONMUCAHUE
OCHOBHBIX paccMaTpuBaeMbIX (QYHKUMH cucTeMbl B pamkax [lpeomema KP.
[lepeuncienbl U3BECTHBIE OTPAHUUEHUS 3HAYCHUM PAaCCMOTPEHHBIX TapaMETPOB;



— Maremarunueckas monenb [Ipenmera KP. Ha ocHOBaHuu mpeamiecTByOmUX naparpagos
MPEJICTAaBICHO OOOCHOBaHME BHIOOpPa MaTEeMaTHYECKOIO0 MHCTPYMEHTA OMUCAHUIO
Ilpeomema KP c¢ ykazaHuem BuJa MaTEMaTHMYECKOIO MOJEIMPOBAHUS [0 LIKaje
knaccuukanuu (!). BemonmHen mnepexon kK (GopMaIM30BaHHOMY, CHUMBOJHYECKOMY
onucanuio /lpeomema KP. [lokazana napamerpuieckast CBsi3b CO CBOMCTBAMU OpUTMHAJA
cucreMsbl. [lokazaHbl OrpaHUYEHUs MMOJTYYEHHONM MaTEMaTUYECKOM MOJENIN U UX CBS3b C
OTpaHUYEHUEM TapaMETPOB OPUTHHAIIA;

— Aunropurmuueckass monens IIpemmera KP. Jlano ommcanue mporieccoB (ClieHapueB
(GYHKIIMOHUPOBAHUS) B BUJIE CXEM-AITOPUTMOB (MiTu TpadoB cocTostHuit) [lpeomema KP;

— IIporpammuass wmogens IIpenmera KP. BroimonHeHO 00BEKTHO-OPMEHTHPOBAHHOE
OTKCaHHE TUHAMUYECKHUX IPOLIECCOB MOJEIUPYEMON cucTeMsbl - [Ipeomema KP B Buze
KJIACCOB C OMMCaHHWEM aTpuOyTOB M MeToA0B. lIpencraBiieHbl TUCTHUHTH HpOrpaMM Ha
BBIOpAHHOM $SI3BIKE ITPOTPAMMHUPOBAHNS;

— BriBoabl. HyMepoBaHHBIM CIMCKOM MPEACTaBUThH MPOAEIaHHYIO paboTy.

Inasa 3. — Oxcnepumenm. 31ech OCYIIECTBISETCS HOATOTOBKA K 3KCIEPHUMEHTY.
OmnuceiBatoTcst ero dtanbl. OOOCHOBaHME M BbIOOp THIIA OSKCHEPUMEHTa IO IIKaje
kinaccuukanuu (). OnuceIBatoTCS MOTYYECHHBIE JaHHBIC.

Pexomenayempie maparpadbl JaHHOU TJIaBBI CIAEAYIOIIIHE:

— IInanupoBanue skcnepumMenTa. [IpencraBieH nopsaoKk MPOBOAMMBIX MAHMUITYJISALMNA TPU
MOJTOTOBKE U BBIOJHEHNUHU SKCIIEPUMEHTAIBHBIX padoT;

— Onucanue HUCHOJIB3YEMBIX SKCIEPUMEHTAIBHBIX METON0B. ONHUCAHbl HCHOJIb3yEeMbIE
aHaJUTHUYeCKue, (pu3nueckue (HaTypHbIE) METObI MOJYyYEHHUs JaHHBIX OT OpPUIMHAJIA U
€ro MOJIENH;

— Onucanue MNOJYYEHHBIX PE3ylbTaTOB M MX aHaIu3. BBINOIHEH aHanu3 pe3yiabTaToB
ucciefoBaHui. JlaHa oOlLleHKa aJeKBaTHOCTH MOJIENHM IO BBIOPAHHOMY KPHUTEPHIO
noao6us (!). Caenansl BBIBOABI 110 pe3ybTaTaM MPOBEIEHHOTO aHAIN3a,;

— BriBonnl.

3axnouenue. TlpuBeneHsl o0IIMe BBHIBOABI O MpOEIaHHONW padore. JlaHa coOCTBEeHHas
OIICHKA KauecTBa CaMOCTOATEIbHOU paboThl. IlpuBeneHbl apryMeHTHl U J1aHa OIEHKa CTETCHU
JIOCTHKEHMST TTOCTaBJIeHHOW 1enu u 3a1ad KP. Choenanbl nmpeaiosKeHusl EPCIEeKTUBBI Pa3BUTHS
BBITIOJTHEHHON PaOOTHI.

TpeboBanust k 0HOPMIICHUIO TOSICHUTEIBHOW 3aMMUCKH KYPCOBOTO IPOEKTa/ paboThl

Odopmiierre KypcoBoit pabOThI TPOBOIUTCS COTJIACHO MpaBHiIaM O0(QOPMIICHHS OTYETOB
HAyYHO-HCCIIeIOBATEILCKUX PabOT Ha OCHOBE CJIEIYIOIIeH HOPMATUBHOM 0a3bl:

L. CTPYKTYPA U I[TPABUJIA OOOPMJIEHUA (I'OCT 7.32-2017)
IL. CTAAWU PABPABOTKU (I'OCT 19.102-77)

II1. OIMMCAHMUE IMTPOI'PAMMBI (I'OCT 19.402-78)

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

V. [IPOTPAMMA U METOJIMKA UCIIBITAHUI (TOCT 19.301-79)

SI3bIK TIOSICHUTENBHOW 3alMCKU KYpCOBOM pPabOTHI JOKEH OBITh YETKHUM, SICHBIM,
U3JI0’)KEHUE — JIOTHYHBIM U MocliefioBaTeabHbIM. CrenayeT u30eraTb TpOMO3JIKUX MPEUI0KESHHIH,
MOBTOpEeHH U T.7. He MPUMEHSIOTCS COKpalleHHs, KpOMe OOIIETPUHATHIX COKparieHui. Bee
rpaMMaTHYeCKUE, CTUIUCTHYECKHE OIIMOKM TIIATENbHO BBIBEPSIOTCS W HCIPABIISIFOTCS.
['padmyeckue maTepuaibl TOJKHBI ObITh HArJISAHBIMU. JlarpaMMbl U rpadUKy BBHITOTHSIOTCS C
coOroicHreM MacIiiTaa.

Kaxnas tabmuma B TeKcTe JOMDKHA HMMETh OOMIMM 3arojoBOK, HOMEpP, YETKOe
0003HaYeHHE CTPOK M CTONOIOB. B TekcTe gaercs aHanu3 TaOJUIbl, B KOTOPOM HE TOBTOPSIIOTCS
MPUBOAMMBIC B TAOJIMIIE TIOKA3aTENH, a JAIOTCS 3aKIIOYCHHUS W 00OOIICHUS U3 €€ MaTepHaIOB.
[Moamucu mox amarpaMmaMu ©u  TpaduKaMyd JIOJDKHBI YETKO U TOJHOCTBIO OOBSCHSATH




OTpaKCHHBIC HA HUX siBIeHUS. JlaeTcs oOmiasi Hymepausi pUCyHKOB, JUarpaMm U OTIEIbHO —
HyMeparus TaOJInII.

[NosicHuTenpHas 3amucKa K KypcoBoil paboTe odopmiisieTcst Ha 0OJIHOM CTOpOoHE JucTa A4,
JIUCTHI CKPEIUISIOTCS. TUTYIBHBIN JTUCT OQOPMIISETCS MO YCTaHOBICHHOMY oOpasiy (cm. Cailt
I'VAII). Coneprxanue HauMHAETCs €O BTOPOil cTpaHullbl. HauMeHoBaHuE pa3aenoB colep:KaHus
JOJKHO TOYHO COOTBETCTBOBATh HAaWMEHOBAHHMIO pa3/ieloB KypcoBoil pabotel. Hymepanus
CTpPaHHI] HAUYMHAETCS C TPEThed, MepBas CTpaHHUIA — TUTYJIbHBIM JIUCT, BTOpas — JHCT C
comepxanueM. Kaxnaplii pasgen KypcoBoil paOOThl HAaYMHAETCS B TOSCHHUTEIIBHOW 3aIlMCKE C
HOBOM CTPAHMIIBIL.

TexkcT TNOSICHUTENBHOW 3amMCKU K KypcoBOWM paboTe BwImojHseTcs mmpudrom 14
TimesNewRoman, BelpaBHUBaHHE 110 IIHUPHUHE, 3aTOJIOBKU — KUPHBIN WIpUdT 14, MEKCTPOUHBIN
untepBan — 1,5. Ucnonws3ytorest muctel Oymaru popmata A4 ¢ monssmu: JieBoe — 2,5; mpaBoe —
1,5; Bepxuee 2,0; nuxHee — 2,0. Tekct nevyaraercst Ha 0AHON cTOpoHe JucTa. [Ipu KoMnoHOBKe
TEKCTa C WUIIOCTPALUAMUA JIOJDKHO COONIOAAThCS PALMOHAIBHOE 3allOJIHEHHWE CTPaHMUII.
Hymepanusi cTpaHull BBIMOJHSAETCS BHU3Y CTPAHUIIBI OT LIEHTPA, TUTYJbHBIA JIUCT (IiepBas
CTpaHMIa) HE HyMEpyeTCsl.

11.4. MeTtonuueckue yka3zaHus JJIsi OOYJarONIUXCs MO MPOXOKIACHUIO CaMOCTOSTEIbHON
paboThI

B xone BBIMOSHEHMS] CaMOCTOSITENHHOM pabOThI, 00yJarONTUCs BHITIOJIHAET PaboTy 1o
3a/IaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMOJaBaTesi, HO 0e3 €ro HernocpeCTBEHHOTO
YYaCTHSI.

Jnst oOywaromuxcst 1mo 3a0yHoi (opme OOydeHHs, caMoCTOsiITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecoo0pa3Hoe MIaHUpPOBaHUE paboduero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHWU M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCrednBaeT BBICOKUMN
YPOBEHb YCIIEBAGMOCTH B TIEpUOJ OOYUYEHHS, TIOMOTAaeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyecKiMH ~ MaTepuallaMH,  HAaMpaBISIONIMMUA  CaAMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCS SIBISIFOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIHUILIHHE;

— METOJIUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydJarommxcst
10 3204HOM (hopMe 0OyueHUs).

11.5. Meronuyeckue yka3aHus I OOYYAIOUIMXCS 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJISI YCTIEBa€MOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPENYyCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUU
00yJaromunXCcsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeNbI0 OI[CHUBAHHS XOJa OCBOCHUS
JUCIUTUIAHBI.

TGKYH_IHﬁ KOHTPOJIb YCIICBACMOCTH IMPOBOAUTCA Ha OCHOBC PC3YJILTATOB HAIIMCAaHUA
KOHTPOJIbHBIX pPa0OT U MPOXOXKICHHUS TECTUPOBAHMSI MO KaXKIOM M3 PACCMOTPEHHBIX TEM
JEKIIMOHHBIX 3aHATUI. KOHTpoIbHBIE paOOTHI HampaBiIeHbl HA PA3BUTHE TBOPUYECKOTO MOIX0/A K
aHaIM3y TMpPEACTaBICHHBIX 3aJady M HampaBieHbl Ha (OpPMHpPOBAHHE YMEHUS COCTaBIATH
AJCKBATHBIC MOJACIIN C y‘IéTOM WHAUBUAYAJIBHOI'O IOAX0Aa KaKA0I0 06yan0mer0051.

Taxke npeamnosnaraercss BUJ KOHTPOJBHOM pPaOOTHI B BUIE YCTHOTO TEOPETHUECKOTO
ompoca, KOTOPBIH OTpaxkaer (aKTUYECKOE BIAJICHHE OOYYAOIUMCS TEOPETUUYECKUMU
CBEJCHUSIMH U ONPEJECICHUSIMHU MO TUCIUIUINHE.

[To pesynbpTaram 3amuThl Ja0OPATOPHBIX PaOOT BHICTABISIOTCS OLICHKH, OTPasKaloIlue
CTEeNeHb MOHUMaHUS 00y4YarOIIMMCs] PACCMOTPEHHON TEMBI.

KypcoBas pabota mpuHUMaeTCs MO YacTSIM B COOTBETCTBHH C YKa3aHHOW CTPYKTYpOWM
(pazmen 11.3), 3a KaxAbIi pa3/ien BHICTABISIETCS OTMETKA.



Bcsi COBOKYNMHOCTH OTMETOK OIpeNeNnsieT PEUTHHI OOydyaromerocss BHYTPU TPYIIIBL
OOyyaronuecs, MUMEIOIINE HU3KUA PEUTHUHT BHYTPH TPYMIbI [0 PE3yJbTaTaM BbIOJHEHUS
3a/1aHU, HE MOT'YT MOJYYUTh OTMETKU «OTJIIMYHO» U «XOPOIL0» HAa OCHOBE PE3YJIbTATOB OJHOIO
U3 3alaHUM WM JIONOJIHUTEIBHOTO 3aJaHus B KOHUE cemecTpa. Jlius moyiydeHHs: OTMETOK
«XOpOIIO» U «OTIMYHO» HEOOXOAMMO CBOECBPEMEHHOE BBINIOJIHEHHE BCEX KOHTPOJIHHBIX
MEPONPUITHIA U OTCYTCTBHE MPOIYCKOB KOHTPOJIbHBIX PadOT 0€3 yBaXKUTEIbHBIX MPUUHH.

11.6. MeTonuueckne ykazaHUs UIsI 00YYaIOMIUXCS MO MPOXOXKACHUIO MTPOMEKYTOUHOM
aTTECTALIUH.

IIpomexxyTounass  arrectanuss  OOydyarOIIMXCsl — HpPEAyCcMaTpuBaeT  OLIEHUBAaHME
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruiiHe. OHa BKIIIOYAET B
ceOst:

— 1uddepeHIMpPOBaHHbIM 3aueT — 3T0 (opMa OLEHKM 3HAHUH, TOIYYEHHBIX
00y4aromuMcs pU U3Y4EHUU TUCLMILIMHBI, IPU BBITOJHEHUH KYpCOBBIX IPOEKTOB, KypCOBBIX
paboT, HayYHO-HUCCIIEJOBATENBCKUX paObOT U MPOXOXKICHUN PAKTUK C ATTECTAlMOHHOM OIIEHKOM
«OTJIMYHOY, «XOPOIIO», «yIOBICTBOPUTEIBLHOY, «HEYIOBICTBOPUTEIBHO.

HuddepeHurpoBanHblii  3a4€T MO AMCHUMIUIMHE BBICTABIISIETCS Ha OCHOBE BCeH
COBOKYITHOCTH KOHTPOJIBHBIX MEpONpUATHIl B TedeHue cemectpa. OOsA3aTeNbHBIM YCIOBHEM
IPOXOXKACHUS 3a4€Ta SBISETCS CAada BCEX KOHTPOJBHBIX MEPOIPHUATHI B YCTaHOBJIEHHBIE
npernojiaBarenaeM Cpoku. HeBbimonHenue 3agaHuii U 1a0opaTOpHBIX pabOT B yCTaHOBJICHHBIE
CPOKHM, a TaK)X€ BBIIOJIHEHHUE B YCTAHOBJIEHHBIE CPOKH pabOT, KOTOPHIE XapaKTEpU3YIOTCA
HU3KMM KaueCTBOM BBIMOJIHEHUS W/WIM HEBO3MOXHOCTHIO OOydaromumcsi OOBSICHUTH
IIOJIyYE€HHBIE pE3yJbTaThl BEAECT K HCKIIOYCHWIO BapHAHTOB OLCHUBAHMUS pE3YyJIbTATOB
MHAWBUAYAJILHON MPOMEKYTOYHON aTTECTALUN Ha «OTINYHO» UITU «XOPOLLIOY.



JlucT BHeceHUs U3MEHEHUI B pabouyro IporpaMmy JTUCIUTUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit
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