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AHHOTaIUs

Hucuumnnuna «MoJenupoBaHUE CHCTEM U IMPOIECCOB» BXOIAUT B 0Opa3OBaTEIbHYIO
IporpaMMy BBICIIETO 00pa3oBaHUs IO HANpaBlIEHUIO MOAroToBKH/ crernuanbHocTH 25.03.01
«TexHuueckass HSKCIUTyaTallMsl JETaTelNbHBIX annapaToB W JBUTATeNeil» HanpaBlIeHHOCTU
«OKCIUTyaTansi W WCHBITAHUS aBUAIMOHHOM HM KOCMHUYECKOW TeXHWKW». JlucruruimHa
peanmmu3yetcs kadenpoit «Nel3».

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

OIIK-4 «Cnocoben mpencraBiaTh wuHPOpManuio B TpedOyemoMm ¢opmare ¢
UCTIOJIb30BaHUEM HH(POPMALMOHHBIX, KOMIBIOTEPHBIX M CETEBBIX TEXHOJOTHHA C y4eTOM
OCHOBHBIX TpeOOBaHMI HH(DOPMALIMOHHON OE30MTaCHOCTH

ConeprxaHue JUCHUIUIMHBI OXBAaTBIBAET KPYr BOIPOCOB, CBA3AHHBIX C MOJICIUPOBAHUEM
CUCTEM U MPOLIECCOB B 00JIACTH aBUAIIMOHHOM U KOCMUYECKON TEXHUKH.

[IperonaBanre MUCHMIUIMHBI TPEAYCMAaTPUBAET ClEAyOUMe (OopMbl OpraHU3aluu
yueOHOro Impoliecca: JIeKIIH, 1a00opaTopHble paboThl, IPAKTUUECKUE 3aHATHUS.

[TporpaMMo#l TUCHMILIMHBI MPETyCMOTPEHBI CIEIYIOIUE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAsI aTTEeCTaIls B opMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS AUCIIUIUIMHBI COCTABJSET 3 3a4eTHBIX eauHUIlb], 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUU »



1. TlepedeHb MIAHUPYEMBIX PE3YIHLTATOB OOYUCHHUS 11O JUCIUTLIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Henpto nucuurmimael «MojaenupoBaHUE CHUCTEM U TPOIECCOBY» SBIISIETCS O3HAKOMJICHUE
MOJArOTABIMBAEMBIX CIEIMAIUCTOB C MNPUHLUIAMU MOJCIUPOBAHUS DIECKTPOMEXAHHUUECKUX
CUCTEM YIPABICHUS JBMKCHHUEM TIOJIBIXKHBIX OOBEKTOB pPAa3IMYHBIX KJIACCOB, aHAIM30M U
CHUHTE30M 3TUX CHCTEM, aBTOMAaTH3allUed MPOEKTUPOBAHMSI MPUOOPOB U CHUCTEM OpPHEHTAIIHH,
crabunu3auuu W HaBuranuu. OCHOBHOHM yIoOp JAENAeTcsl Ha UCCIEJOBaHUE a’pOKOCMMUYECKUX
cucteM. B mpomecce u3ydeHHMs JUCHUIUIMHBI CTYJACHTBHl JOJDKHBI H3YYUTh PHHIIMIIBI
MOCTPOEHUS MAaTeMaTHYECKUX MOJIeJIeH TaKMX CHUCTEM, OPHUEHTHUPOBAHHBIX HA HCIOJIb30BAaHUE
COBPEMEHHBIX  MpPOTrpaMMHBIX  cucTteM. OCHOBHBIMH  MPOTPAMMHBIMH  CHCTEMaMu,
UCIIOJIB3YEMBIMH B Kypce «MogenupoBanue cucteM U mpoieccoBy sBisitorcss MATLAB u
MATHCAD. IlonydeHHbIE CTyACHTaMH HEOOXOIUMBIEC HABBIKM HCITOJIH30BAHUS ITPOTrPAMMHBIX
CHUCTEMaM OpPUEHTHUPOBAHbI HA MCIOJb30BAaHUE UX B IMOCIEAYIOIIHUX CHEIHAIBHBIX Kypcax, U
MIPaKTHYECKOM paboTe

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTrpaMMBI
BhIcIero oopazosanus (naiee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJITATOB OOYUEHUS 0 JUCHIUTUINHE, COOTHECCHHBIX C
IUIaHUpyeMbIMH pesynbratamu ocBoenus OIT BO.

B pesynbraTe u3yueHus AUCUUIUIMHBI OOy4YarOUIUICS IOJDKEH 00JajaTh CIEAYIOUMMU
KOMIETSHIMSIMH WM WX YacTaMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuenb KOMIETEHIMI U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpymnma) Konn Kon u HauMeHOBaHuE MHIUKATOpa
HAaUMEHOBAaHUE
KOMIIETEHIIUH IOCTHKEHUS KOMITETEHIINHA
KOMIIETEHIINHT

OIIK-4.3.1 3HaTh anropuTMBbl pelIeHus
NPUKJIAJHBIX U HHXXEHEPHBIX 3a/1a4;
OCHOBHBIE CHCTEMHBIE U TIPUKIIAIHBIC
IpOrpaMMHBIE CPECTBA IS IPEACTaBICHUS
nH(popmanuu B TpedyeMoM Gopmare;
CpEeCTBA U METO/IbI 3ALIUTHI JAHHBIX B
JIOKAJIbHBIX KOMITBIOTEPHBIX CETAX
OIIK-4.Y.2 ymeTs NpeacTaBisiTh
nH(popmalnio B TpedyemoM opmarte ¢
UCMOJIb30BaHUEM HH(OPMAIIMOHHBIX,
MH(OPMAaLIOHHBIX, .
OobmenpodeccuoHanbHbIe KOMITbIOTEPHBIX U CETEBBIX TEXHOJIOTUH C
KOMITbIOTEPHBIX U .
KOMITETEHITHH CETEBLIX Y4€TOM OCHOBHBIX TpeOOBaHUM
. MH(POPMALIMOHHOM 0€30MaCHOCTH; pelaTh
TEXHOJIOTHUH ¢
MIPUKJIATHBIC U HHXKCHEPHBIE 3a/1a4H C
Y4€TOM OCHOBHBIX
IPUMEHEHHUEM MPUKIATHBIX TPOrPaMMHBIX

OIIK-4 Cnocoben
NPEICTABIIATh
UHpOpMaIHIO B
TpeOyemoM (opmare
C MCII0JIb30BaHHEM

TpeboBaHU
nH(pOpMaAITMOHHON CpeaCTB

P OIIK-4.B.3 Bnagets nHGOPMALMOHHBIMH,
0e3omacHoOCTH

KOMIIBIOTCPHBIMHA U CETCBBIMUA
TEXHOJIOTUSIMU, METOIAMHU
nH(pOpMaIMOHHOW 0€30MMacCHOCTH;
MPHUKJIAIHBIMUA TPOTPAMMHBIMH CPEICTBAMU
JJI1 pCHICHU A MHXXCHCPHBIX 3a1a4

2. Mecro nucuumianHsl B cTpykType OI1
JucnurmuHa MOKeT 0a3upoBaThCs HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIIUMHUCS
MIPU U3YYECHHUH CIIEIYIOUIUX TUCIUIUINH:
- Maremaruka. MaTeMaTu4ecKkuil aHaIu3




- MaremaTrka AHaIUTHYECKas TEOMETPHS U JIMHEIHas anreOpa
- Maremartuka. MaTemaTt n4eckuil aHanus
- Maremaruka. AHaTUTHYECKasi FTEOMETPUS U JTUHEHHas anredpa
- Maremaruka. {uddepennmanbupie ypaBHEHUS
- OCHOBBI TEOPUH BEPOSATHOCTEN U MaTEMaTUYECKAasl CTATUCTHKA
- @usuka
- HNudopmaruxa
- HMndopmatuka. MHpopMalmOHHBIE TEXHOIOTHI
- DIEKTPOTEXHHUKA
- DJIeKTpOHHUKA
- ABHAIIMOHHBIE U KOCMUYECKUE CUCTEMBI
- Cucrembl AJIEKTPOCHAOKEHUS
3HaHus, TOJyYCHHbIC TPU U3YYCHUH MaTepuala JaHHOW IMCUUILTAHBI, UMEIOT KaK
CaMOCTOSITeNIbHOE 3HAUY€HUE, TAK U MOTYT HCIIOJIb30BAThCS MPU U3YYEHUU IPYTUX JUCIUILINH:
— Hudpossie THPOPMALMOHHBIE YITPABIISIOUINE CUCTEMBI
— CucreMbl cOopa 1 00paOdOTKH IMOJECTHOU HH(MOPMALIHH
CucreMbl aBTOMaTHYECKOTO YIIPABICHUS JIETATENbHBIX allllapaToOB M UX CUJIOBBIX YCTAHOBOK

3. O0beM u TpyI0EeMKOCTb JUCITUIINHBI
Jlanubeie 00 o0meM o0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTAEIBHBIX BHUJOB Y4eOHOMH
paboThI 10 TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH IO CEMeCTpaMm) MPEACTaBICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI

TpynoemMkocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmup OuUCyUnIUHDL, 3/ 108 3/ 108
3E/ (uac)
AyoumopHhuie 3anamus, BCETO 4ac. 16 16
B TOM YHCIIE:
nexiuu (J1), (dac) 6 6
npakTudeckue/cemunapckue 3anarus  (I13), 4 4
(gac)
naboparopusie padboTsl (JIP), (dac) 6 6
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (4ac) 83 83
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3ager, sk3amed (3auer, dudd. 3auy, JK3. JK3.
JK3.**)

ES

HpI/IMeanI/ICZ KaHIUJaTCKUM PK3aMeH

4. CoaeprkaHue TUCHUTUTHHBI

4.1. PaCHpCIlCJ'ICHI/IC TPYAOCMKOCTHU JUCHUIIIIMHEI 11O pa3jaciiaM U BUIaM 3aHATHIA.
Pasj:(enm, TEMBI JUCHUIIMHBI U UX TPYJOCMKOCTE IIPUBCACHBI B Ta6m/1ue 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, KX TPYAOEMKOCTh



Paznensl, TeMBI JUCIATIIMHEI

Jlexnnu 113 JIP KII CPC
(gac) (C3) (gac) (4ac) (4gac)

Cemectp 6
Paznen 1 BBoaHbli pazaen
Tema 1 OOuue cBeAcHUS O JUHAMHUYCCKHX
cucTeMax. MeTobl NX MaTeMaTHYECKOro
OITMICaHMS
Tema 2 KoMmnbroTepHBIE CpEeICTBA 1 1 1 9

MOZACIINPOBAHUA U AHAIIUTHICCKUX

npeoOpa3oBaHUA

Tema 3 Hmxenepusie pacuetst B MATHCAD
Tewma 4. Umxenepusie pacuetsl B MATLAB un

SIMUUNK

Paznen 2. [IpeoOpazoBanust Mmojaenen

JUHaMH4YecKux cucreM [Ipumepsl 1 1 1 14

npeoOpa3oBaHUA

Pa3znen 3 Ciyuaiinblie npoueccsl U

CTOXAaCTHYECKHE CUCTeMbI. MoeInpoBaHue 1 1 14

CTOXAaCTUYCCKUX CUCTEM

Paznen 4 CuHTE3 ONTHUMAJIBHBIX CUCTEM

YIIPABJICHUS a3POKOCMUYECKMMHU CUCTEMAMU Ha 1 1 25

OBM

Paznen 5 MeTonbl, nporpaMMsl ¥ IpPUMEPHI

MOJICJTMPOBAHUS CHCTEM YIPABJICHHUS IBUKEHUEM 2 2 2 21

U HaBUI'aliluu

Hroro B cemectpe:

Hroro 6 4 6 0 83

4.2. CopnepxaHue pa3/ieJioB U TEM JIGKIIMOHHBIX 3aHSATUH.
Coneprkanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEICHO B Ta0iuIE 4.

Tab6muia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO [UKJIA

Howmep pasznena

HazBanue u COJACPKaHNC Pa3gCJIOB U TCM JICKIHMOHHBIX 3aHATUH

Pasznen 1. BBoaHblii pa3aed

Tema 1.1 O0mume cBegeHUsS 0 TMHAMAYECKAX CUCTEMAaX. MeTOIbl
MX MaTEMATUYECKOr0 OIHUCAHUS

Tumnel TMHaAMUYECKUX CUCTEM: CHUCTEMBI C COCPEIOTOUYEHHBIMHU
napamMeTpamu, ¢ paclpeeiIeHHbIMH MapaMeTpamMu, TUCKPETHHIS
CUCTEMBl ~ METOJIbl ~ MX  MarTeMaTUYecKOro  ONUCAHUS.
[Tepenarounsie pyHkiuu, Z-nmpeoOpazoBaHms, OMMCAHUE CUCTEM
B [IPOCTPAHCTBE COCTOSTHUI

Tema 1 2. KomnbroTepHble cpeAcTBa MOAEIUPOBAHUS U
aHAJIMTUYECKUX MTPeoOpa3oBaHui

Ob6nacth mpumenenust nporpamm Derive, Maple, Mathcad,
Matlab. Tlocnemnne tenaeHumu wux pasButdss OCHOBHbBIC
CBEIEHHMsT O TPOrpaMMax, MX YCTAaHOBKAa M 3arpy3ka MeTossl
BBO/Ia MH(OPMAIMK U PEAaKTHPOBaHUe BbipaxkeHuii [locTpoenue
MaTeMaTHYEeCKUX BBIPOKCHUI  BbIUmMciIeHre TPOU3BOIHBIX,
WHTETPAJIOB, MPE/CIOB, CYMM M pA3JIOXKEHHE B PSAAbl M T.JI.




JeknapupoBaHue HOBBIX onpeaeneHuin Oneparuu
dakTopu3alii W CeMapaly BBIPAXKCHUH. AHAIUTUYECKOE
pelIeHHEe HEJIMHEHWHBIX YpPaBHEHUM M CHUCTEM YpaBHEHUH.
AHalMTHYECKOE  pelieHue  cucreM  auddepeHIaabHbIX
ypaBHEHU M

Tewma 1.3. Umxenepusie pacuetsl B MATHCAD

OOpaboTka  pe3yJabTaTOB  3KCHEpUMEHTOB  JIMCKpeTHOE
npeoOpazoBanue Dypbe and aHanu3a CHCTEM YIPaBJICHUS
boictpoc  mpeoOpazoBanue  Dypbe W [OpPUMEpPHl  €rO0
ucnons3oBanus Cratuctuyeckue ¢Qynkuun HMHTepnonsmus,
perpeccust U ucrnosb3oBaHue CUMBOJIBHBIE MIPsIMbIE U OOpaTHbIE
npeoOpazoBanust Oypwe u Jlamnaca. Z-npeodbpa3oBaHue.

Tema 1. 4. Umxenepusie pacuetsl B MATLAB u SIMULINK

Kanonnueckue hopmbl muHeHHBIX cucteM M3menenue 6a3uca B
MIPOCTPAHCTBE COCTOSTHUI MoJalibHast U COMPOBOXKIAIOIIAS
kaHoHn4yeckue hopmer COaTaHCUPOBAHHOE NIPEACTABICHUE
JIuneitasie MIMO-monenu Onucanne MIMO-Mmoneneii.
Omnwucanue TUCKPETHBIX MOJIENICH M MOJICTTMPOBAHUE
TMCKPETHBIX cucTeM. Pemenne 3amaun Komm n kpaeBbIx 3a1a4y
MopemupoBanue B SIMULINK Pemakrop nuddepeHnmnanbHbIx
ypasHernii DEE. MackupoBanue noncucrem B SIMULINK

Pa3nen 2. Ilpeodpa3oBanus Mojejeil JMHAMIYECKHX

cBe3eM. [Ipumepsl npeodpa3zoBanuii.
OOmue cBefeHUsI 0 MOJECTUPOBAHUU TEXHHUYECKHUX OOBEKTOB U
cucteM TpeOoBaHus, TMpeAbABIsAEMblE K MaTeMaTHUYECKUM
mozenssM DopMmbl TpeCTaBICHUS MaTeMaTHYECKUX Mojelein
MeTon TmepeMeHHBIX COCTOSHUN B3amMOCBSI3b  BEKTOpPHO-
MaTpUYHOW (OpMBI OMHMCaHHA OOBEKTa C €ro MeperaTOYHOU
byHkmeit MartemaTHueckue MOJIENH AIEKTPOMEXaHUYECKUX
CHUCTEM

Pazgen 3. Cayuaiinble Npouecchbl M CTOXacCTHYECKHUe
cucreMbl. Mo/1eJIMpPOBaHNE CTOXACTHYECKHX CHCTEM.
XapakTepucTUKU  CIOy4dyallHbIX  HpoueccoB  ['ayccoBckue
CIIy4alHbIE MPOIIECCHl U 00JIACTh UX MCIONIb30BaHUsI BekTopHbIe
ciyyailiHble Tpolecchl BpluncieHue BEKTOpa MaTeMaTHYeCKOTO
OXKHUJaHHud W MaTpHUlbl KOBapI/IaHI/Ifl AJi1  HECTAaHUOHAPHBIX

CHCTEM.

Pa3nes 4. CuHTe3 ONTHMAJIBHBIX CHCTEM YIIPaBJICHUS
a3POKOCMHYECKUMHU cucTemMamu Ha JBM.

3asauu ONTUMU3ALMY CUCTEM ynpaBieHus: CHHTE3 CUCTEM C
OTrpaHUUYEHUSIMU B BUJIC HEPABEHCTB HA IEPEMEHHBIE
COCTOSIHUS /17151 HEJIMHEHHBIX 00BEKTOB AJITOPUTM
ONTUMAJILHOTO YIPABIEHUS /IS IMHEHHBIX CUCTEM C
KBaJpAaTUYHBIM KpUTEpUEM KadecTBa. MonennpoBanue
onTUMaNbHBIX cucteM Ha DBM. ®Ounbtp JltoenGeprepa Boibop
koa¢pdunrenToB nepeaayu B puibtpe Jlroen6eprepa OuibTp
Kanmana 1 oco6eHHOCTH ero MoJieipoBaHus Ha DBM.
CuHTE3 U UCCIIEI0BaHNE aJITOPUTMOB U CTPYKTYD
MHTETPUPOBAHHBIX CUCTEM HABUTALIMK U YIIPABICHUS

Pa3zgea 5. Metoabl, nporpaMmmsl M IPUMePbI MOAEJTUPOBAHMS
CHCTEM YNPAaBJICHUS ABHKEHHEM M HABUTAIIUM




CuHTe3 W WHCCIeoBaHUWE CHCTEMbl CTAaOMIIM3alMK CyAHA IO
KypCcy C 3aJlaHHbIM KauyeCTBOM IEpPEXOJHOr0 Ipolecca.
Pa3paboTtka  mporpamMmbl U HCCIEIOBaHHE  TOYHOCTH
OTpe/ICNICHUs] YIJIOB OPHUEHTAIMH TOJBHKHOTO OOBEKTa C
HCIIOJIb30BaHUEM 6ecraropmMeHHoOR MHEpLUHaIbHON
BepTukayid. CUHTE3 U UCCIEIOBAHHUE PEryJsATOpa JJisi CUCTEMBbI
yhnpapieHUs: ynpyruM o0bekToM. CHHTE3 U HCCleJOBaHHe
aIropuTMa  SKCTPANMOJSLIMUA  Y3KOIMOJOCHOTO  CIIy4ailHOro
CUTHAJA.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IPaKTHUECKUX 3aHATUH U UX TPYJOEMKOCTb IPUBEICHBI B Ta0IHUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
Ne TeMbl MPAKTUYECKUX . | TpynoemkocTs, | pazuena
. ®opMbl TPAKTHUECKUX 3aHATUI
/a 3aHATHI (dac) JIUCLIAI
JIMHBI
Cemectp 6
1 NHxeHepHbIE pacyeTsl B 1 1
MATHCAD, MATLAB u PaGora B
SIMULINK IIpumepsr .
JTUCTUICHHOM
00paboTKu
KJ1acce
IKCIIEPUMEHTATBLHBIX
JTAHHBIX
2 | TlpeoOpazoBanus mojenei 1 2
JTUHAMHYECKUX CHCTEM Pa6ora B
[Ipumepsr JUCIIIIETHOM
npeoOpa3oBaHuil Mozeme KJtacce
Ha OBM
3 | MHccnemoBanue TOYHOCTH PaGora B 1 5
OITPEICIIEHUS YTIIOB JCTUIEMHOM
OpHUEHTAIINH MOABHKHOTO KJlacce
00BEKTa C
UCIOJIb30BaHUEM Oec
m1aTGopMeHHON
WHEPIHMATHLHOW BEePTHUKAIH
4 | CuHre3 anropurma 1 3)
Pa6ora B
AKCTPATOJISIIHH .
JUCTUIEHHOM
Y3KOTIOJIOCHOTO
o KJ1acce
CIIy4aifHOTO CUTHaja
Bcero 4
4.4. JlabopaTtopHble 3aHATUS
Tembl Ta00paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B TaOIUIIE 6.
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
No
No TpynoemkocTsb azzena
HaunmenoBanme nabopatopHbix paboT pyA - | P
/1 (gac) JUCIIHAI
JIUHBI




Cemectp 6

1 Wmxenepusie pacuersl B MATHCAD, MATLAB u 1 1
SIMULINK IIpumepsr 00pab0oTKH SKCTIEPUMEHTAIBHBIX
TAHHBIX

2 [IpeobpazoBanus Moaeneld TMHAMUYECKUX CUCTEM 1 2
IIpumepsl npeobpazoBanuii Moaeneil Ha 9BM

3 CrydaifHple TTPOIIECCHl M CTOXAaCTUYECKHE CUCTEMBbI 1 3

Brrunciaenue BCKTOpPAa MATCMATHYCCKOI'0 OKUAAHWA U
MaTpulbl KOBapI/IaI_II/Iﬁ IJId HECTaUMOHAPHBIX CUCTEM B

MATLAB

4 CHHTE3 peryisaropa JJis CUCTEMbI YIIPaBICHHUS YIPYTHM 1 4
00BEKTOM

5 HccnenoBanue TOUHOCTH ONIPEACIICHUS] YTIIOB 1 5

OpHUEHTAIINH TMOJIBIIKHOTO O0BEKTA C UCIIOJIb30BAHUEM
6ec matGopMeHHON HHEPLIUATILHONW BEPTHKAIH

6 CuHTe3 anropuTMa dKCTPANOISAIUN Y3KOIIOJIOCHOTO 1 5)
CIIy4aifHOTO CHTHAJIa

Bcero 6

4.5. KypcoBoe npoeKkTupoBaHue/ BHIIOTHEHHE KYPCOBOM pabOThHI
Y4eOHBIM ITaHOM HE MPEIYCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4armuxcs
Bunbl camocTosTenbHOM pabOTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bceero, | Cemectp 6,
Bua camocrositenbHOM paboTh
yac yac
1 2 3
M3y4eHne TeoOpeTUUECcKOro MaTepuana 66 66
nucturuHel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (/J3)
KonTponbubie pabotel 3a0uHnKoB (KP3)
IToaroroBka K MpoMeXyTOYHOU 17 17
atrecrauuu (ITA)
Bcero: 83 83

5. [lepedyenn yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIEHON PaboThl 00yYaromuXcs Mo JUCHUIUTHHE (MOJTYJIIO)
VY4eOHo-MeToAMYEeCKHE MaTeprabl JAJIsi CAMOCTOSITENIbHON paboThl 00YJarOIUXCs YKa3aHbl B
.. 7-11.




6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUIN
[TepedeHb neyaTHBIX U 3JEKTPOHHBIX Y4€OHBIX M3aHUM MTPUBEJECH B TaOIuLE 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHUI

[udp/
URL anpec

bubnuorpaduyeckas ccpuika

KomiuecTso 3Kk3eMILIIpOB B
Oubmoreke
(KpoMe AIIEeKTPOHHBIX
IK3EMILISPOB)

004.9
I116

A U Iandepos, A B. Jlomapes
Komnbrorepnsbrit
AQHAJIU3 U CUHTE3 CUCTEM OPUEHTALUH,

cTaOWiIn3anuy 1 HaBUranuu. Yd4eOHoe
rmocobue. - C116.: I'VAII, 2008. - 82 ¢

guap. ru/guap/ka/12/1-4. doc

164

004(075)
1116

A U [Tandepos, A B Jlonape, B K
ITonomapes.

[Tpumenenne Mathcad B mHIKECHEPHBIX
pacuerax: Yueb mocooue/CIIOIY AIT
C'TI6 , 2004 88 c.

ict. edu. ru/f1/005590/panferov.pdf

85

JI A Muponogsckuii, K O I[lerpoa
BBEJAEHUWE B MATLAB VYue6
nocooue/CITI6I'Y AIL. CII6., 2005 122 ¢
nJI.
guap.ru/guap/kaf44/trud/mironovsky
petrova matlab.p

df

100

629.7
b 95

I' M beixoBa. A.U Iandepos. OcHOBBI
AaBTOMATHU3AIMHU MIPOESKTUPOBAHUS CUCTEM

OpueHTaluu, HaBUT'allUU U CT3.6I/IJ'II/I33.I_II/II/I.

YuebHoe nocobue, Jlenunrpan, 1982

29

629.7(TAATI)
1156

HccnenoBanue MTHHEHMHBIX CUCTEM
OpUEHTAIINH, HABUTAIIMK U CTa0MIN3allUuN
¢ nmomomnisio [I9BM

yuebHoe nocobue / B K. [Tonomapes, A.
U ITandepos, JI U benosa ; C.-Iletep6
roc. akaji. a3poKoCM MPUOOPOCTPOCHHUS -
CII6 Uzn-Bo

52

7. Hepequb QJICKTPOHHBIX O6pa3OBaTeJ'ILHLIX peCypcCoB

MH(}OpPMaLMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»

[TepeueHb 2MEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB HH(OPMAIIMOHHO-

TEJIEKOMMYHUKAIIMOHHON ceTh «HTepHET», HEOOXOAMMBIX ISl OCBOSHUS TUCITUTIITHHBI
npuBezieH B Tabnuue 9.
Tabnuna 9 — [lepeueHs AIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB MH(DOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»

URL anpec HaumenoBanue
https://www.mathworks.com/help/pdf _doc/matlab/getstart.%20pdf | mathworks
https://docs.exponenta.ru/ exponenta

https://hub.exponenta.ru/



https://www.mathworks.com/help/pdf_doc/matlab/getstart.%20pdf
https://docs.exponenta.ru/
https://hub.exponenta.ru/

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOTO OOECIIEUEHHUs, HCIOJb3yeMOr0 TPU OCYIICCTBICHUH
00pa30BaTeNLHOTO MPOIIecca MO AUCIUIINHE.
[lepeveHp UCTIONB3YEMOT0 TIPOrPaMMHOTO 00ecTIeueHH s TpeIcTaBiieH B Tabmuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 0O€CTICUCHIS

Ne i/t HaumenoBanmue
1 Matlab
2 Mathcad
8.2. IlepeucHb HH(OPMAIMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu

OCYILIECTBIICHINH 00pPa30BaTEIBbHOTO MPOLEcca MO AUCHUTUINHE
[lepeueHs UCOIB3yEMbIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IpeJicTaBieH B Tabnuuue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM JJIsl OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUILINHE, TIPECTaBlieH B Tabmumel 2.

Ta6mmma 12 — CocTaB MaTepruaabHO-TEXHUUECKON 0a3bl

Ne HanmMeHnoBaHue cOCTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )

1 | JlexuuoHHas ayuTopus

MynbpTUMeauHAS JICKIUOHHAS ay TUTOPUS

KommnsrorepHslii kinace

10. OmnenouHbIe CpeACTBa IS TPOBEICHHS TPOMEXKYTOTHON aTTECTAIIH
10.1. CocTaB OIICHOYHBIX CPEJICTBAJS IPOBEACHUS IPOMEXKYTOYHOM aTTeCTallH
00yJaromuxcst Mo TUCIUIUTHHE TpUBeAeH B Tabmuie 13.
Tabnuua 13 — CocTaB OIIEHOUYHBIX CPEACTB AJIsl IPOBEACHHSI TPOMEKYTOUHOM aTTecTallu

Bua npomexyTo4HON arTecTalnu [lepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crircok BOMPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OLCHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIIMIA OOYyJaloNIMMHCS TPUMEHSETCS S5-0ayulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIa
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or1reHKa KOMITETEHITUHN

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHITUIA
5-0aiubHas mKana P P (bop




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

«OTIIMYHO»
(Ga4TCHO»

— o0yyaronuiics riry0OKO U BCECTOPOHHE YCBOMJI MIPOTPaMMHBII
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €r0 HU3JIaraer;

— ONHpasiCh HAa 3HAHUSI OCHOBHOM M JIOTIOJIHUTEIBHOU JINTEPATYPBHI,
TECHO MPUBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJI0XKEHHSI C IPAKTUICCKOM
JIeATEIIbHOCTHIO HAIIPaBIICHNUS;

— yMeJI0 0OOCHOBBIBACT U APTYMEHTUPYET BBIIBUTAEMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOJTHO BJIAJICET CUCTEMOH CICIMAIN3UPOBAHHBIX MTOHSATHIA.

(XOPOLIO»
<Ga4YTCHO»

— o0yyJaromuiicss TBEp0 YCBOUI MPOTPAMMHBINA MaTepua, TPaMOTHO U
IO CYIIECTBY M3JIaracT ero, ONMMPasch Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIE 3HAHUS C MMPAKTUICCKON JEATEIbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIIeNHaIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

— o0yyaronuiicst ycBOMJI TOJIbKO OCHOBHOW IPOTPaMMHBINA MaTepHa,
10 CYLIECTBY MU3JIaraeT €ro, ONUpPasch Ha 3HaHUS TOJIBKO OCHOBHOM
JUTEPATYPHL;

— JIOIyCKAeT HECYLIECTBEHHbIEC OIUMOKU 1 HETOUHOCTH;

— MCIIBITHIBAET 3aTPYAHEHUS B IPAKTUYECKOM IIPUMEHEHUH 3HAaHUN
HalpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HayuHbIE [T0JIOKEHMUS,

— 3aTpyAHsieTcsa B (OpMYIMpPOBAaHUU BBIBOJOB U 0000ILEHNUI;

— YaCTMYHO BJIaJIeeT CUCTEMOMN CHelMaIU3UPOBAHHBIX MOHSITHH.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

— oOyyaromuiicss He yCBOMJI 3HAYNUTEIILHOM YacTH MPOTPaAMMHOTO
MaTepuaa;

— JIOTTYCKAeT CYIIECTBEHHBIC OMMNOKH U HETOUHOCTH TIPH
paccMOTpeHHH po0JIeM B KOHKPETHOM HalpaBJIeHUY;

— MCIIBITBIBAET TPYIHOCTH B MIPAKTUUECKOM IPUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,;

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WIH WHBIE MAaTEPUATIBI.
Bomnpocs! (3agaun) ans sK3aMeHa mpecTaBieHsbl B Tabauie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne i/t

[Tepeuens BompocoB (3a7a4) A7 SK3aMeHa

1 Tunel JMHAMUYECKUX CUCTEM: CUCTEMBI C COCPEIOTOUYCHHBIMU
rapaMeTpamH, ¢ paclpereIeHHbIMU TapaMeTPaMHU, JUCKPETHBIE CUCTEMBI
METOJIbl X MAaTEMaTUYECKOT0 OMUCAHMUSI.

2 [Tepenarounsie GyHKINHU, Z-HpEOOPa30BaHUs, ONIMUCAHHE CUCTEM B
MIPOCTPAHCTBE COCTOSTHUM.

3 OcHoBHBbIe cBenieHus o nporpammax Derive. Maple, Mathcad, Matlab,
[TocneaHue TEHACHIIMY UX Pa3BUTHUS

4 OcHOBHBIE CBE/ICHUS O POrpamMMax, X YCTaHOBKA U 3arpy3ka. MeToisl
BBOJ1a THPOPMALIMU U PEJAKTUPOBAHNE BBIPAYKEHHIH

5 [TocTpoeHne MmaTeMaTHUECKUX BhIpakeHUI Boruncienne npon3BoaHbIX,
MHTETPAJIOB, IIPEEIIOB, CYMM M pa3IoKEHUE B psbl U T.A. JlekinapupoBaHue
HOBBIX OIIPENICICHUN.

6 Omnepanyu (HakToOpu3aliy U Cernapaluy BhIpayKeHHUH.

7 AHaJUTHYECKOE pElIeHHE HEJTMHEHHBIX YPaBHEHUN U CHCTEM ypaBHEHUM.




o

AHanutnyeckoe penieHue cucreM quddepeHnanbHbIX ypaBHEHUI

TpeboBanus k cucteme u ycranoBka Mathcad Oxno Mathcad u npuHIMTIBL
paboTsl mporpammsbl. ['paduka B mporpamme Mathcad, npumepsr
MOCTPOCHHS IBYMEPHBIX M TPEXMEPHBIX TPa(UKOB B pa3HbIX CHCTEMax
KOOpPJIMHAT.

10

OrniepaTopbl U MPUMEPHI UX UCTIOIb30BaHMs. KOHTposb U yrpaBieHue
TOYHOCTBIO BBIUUCICHUNA. BCcTpoeHHbIe QYHKIIUU U IPUMEPDI UX
MCIIOJIb30BaAHUS

11

HuckpeTrHoe npeodpazoBanue Pypbe A1 aHATIM3a CUCTEM YIIPaBJICHUS.
Brictpoe npeobpazoBanne @ypbe U IPUMEPHI €T0 UCIOIB30BAHMUS.
Crarucriyeckue QyHKIHH \

12

WuTepnionsiiust, perpeccus U ucnoib3oBanue Mathcad mist 06paboTku
pEe3yJIbTaToOB Ja00PATOPHBIX HCCIICAOBAHUH.

13

PemeHre HeIMHENHBIX YPAaBHEHUN U CUCTEM HEIIMHEMHBIX YPABHEHUM C
nomo1kio Mathcad. Haxoxnenue kopHelt noinuHoma. AHaiau3 u
YIPAaBJIEHUE TOYHOCTHIO BBIYMCIICHHI.

14

Pemenne HennHeHHbIX quQepeHINATBHBIX YPABHEHUH H CUCTEM
HeJMHeHHbIX auddepennnanbabix ypaBHeHuil. ['papuueckoe
IIPEJICTaBICHUE PE3YJIbTATOB PEIICHUS.

15

CHUMBOJBHBIN 3HAK paBeHCTBA U MeHIO CuMBoNMKa. CUMBOJIbHBIC TIPSIMBIE U
00pa3 Hele mpeodpazoBanust Oypne u Jlannaca Z-npeobpazoBanue.

16

Wuxenepusie pacuetsl B MATLAB u SIMULINK

17

[Toc3poenue rpaduxoB. MarpuuHnbie onepanuu U padoTa ¢ MoJIMHOMaMHU
CoOCTBeHHBIE UKCIa U BEKTOPBI, CUMBOJIbHBIE BhiuncieHus B MATLAB.

18

MonenupoBanue muHeiHbIX cucteM B MATLAB. CriocoOb1 onucanus
JUHEHHBIX cucTeM MoJeMpoBaHNe THHEWHBIX CUCTEM.

19

[Tpumep monenuposanus B SIMULINK MoaenupoBanue 1MHaMUYECKUX
CUCTEM

20

Kanonuueckue popmbl TMHENHHBIX cucTeM M3meHeHne Oa3uca B
IIPOCTPAHCTBE COCTOSTHUMI

21

MonenupoBanue B SIMULINK. Pcnakzop auddepeHunanbHbIX ypaBHEHUH
DEE. Mackupoanue noacucreM B SIMULINK

22

[TpeoOpa3zoBanusa Moaeneil TnHaMudeckux cuctem [Ipumepst
npeoOpa3oBaHUIA.

23

O6H.[I/Ie CBCACHUA O MOACIIMPOBAHUN TCXHUYCCKUX 0OBEKTOB M CUCTEM.
Tpe60BaHI/I$I, MNpEABABIACMBIC K MATEMATUYCCKUM MOICIIAM CDOpMI)I
MMPEACTABJICHUA MAaTCMATUYCCKUX Moneneﬁ.

24

[Tepenarounsie pyHKIMHU, Z-TIPCOOPA30BAHUS, OTICAHUE CUCTEM B
MIPOCTPAHCTBE COCTOSIHUN. METO1 MepeMEHHBIX COCTOSIHUI

25

B3anmocBs3b BEKTOpHO-MAaTpUUYHON (POPMBI OITUCAHUSI 0OBEKTA C €ro
nepeaaToyHon pyHKIuen

26

CityqaifHbIe TPOLIECCHI M CTOXACTHYECKHE CUCTEMBI MOAeINpOBaHNE
CTOXAaCTHYECKUX CUCTEM

27

XapaKTepUCTHUKU CIIyJaiHbIX IPOLECCOB. ['ayccoBCKUeE CiydaiiHbIe
IpOoIeCcChl U 00JIACTh UX UCIOJIb30BAHUS.

28

BekTopHbIe ciydaliHble NTPOIECCH. Briuncienne BEKTopa MaTeEMaTHYECKOTO
0’KMJIaHMS U MaTPHUILIBI KOBApUALM JUIsl HECTALIMOHAPHBIX CHCTEM

29

CuHTE3 ONTUMAJIBHBIX CUCTEM YNPABIEHUS a3POKOCMUUYECKUMU CUCTEMAMHU
Ha OBM 3anaun ontumuzanuu cucteM ynpasieHus MoaenupoBaHue




ONTHMAJIBHBIX CUCTEM Ha DBM.

30 @unbtp Jlroenbeprepa Beidop ko3 duiinentoB nepenaun B GuibTpe
JlroenOeprepa.

31 @unbstp KasiMana u ocobeHHOCTH ero MojenupoBanus Ha DBM.

Bormpocsr (3amaun) aiis 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / qudd. 3auera

Ne /i ITepeuens BompocoB (3ana4) ans 3adera / qudd. 3adera

Y4eOHBIM MJIAHOM HE MPEIYyCMOTPEHO

[Tepedens TeM IJis1 KypCOBOTO MMPOESKTUPOBAHUS/BBHITOTHEHNUS KYpCOBOM pabOThl MpeICTaBICHBI
B Tabauie 17.
Tabmuua 17 — IlepeueHs TeM 17151 KypcOBOTO MPOSKTUPOBAHMS/BBITIOIHEHUS] KyPCOBOM PabOTHI

No /I [TpuMepHBIii IepedeHb TeM AJ1s1 KypCOBOTO IPOEKTUPOBAHMS/BBIIIOTHEHUS
} KypCcOBO1 pabOThI

VYueOHBIM IIJIAHOM HeE MpEeaAyCMOTPCHO

Bompock! it ipoBeieHus IPOMEXYTOYHOM aTTECTAllMU B BUJIC TECTUPOBAHUS NIPEICTABIICHBI B
Tabimuue 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB IS TECTOB

Ne n/mn [IpumepHBIii nepedeHb BOMPOCOB ISl TECTOB

[TepeueHb TEM KOHTPOJIBHBIX Pa0OT MO TUCIUIUIMHE O0yUYaAIONINXCS 3a09HON (DOPMBI O0YICHHSI,
MIpeCTaBICHBI B Ta0mwmIe 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONpPEACNSAIONIMEe  HPOLENyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOUIMX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJEp)Karcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIIUX NOPSAAOK M IMPOLERYPY
IPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaly 00yJaromuxcs
I'VAIL

11. Meroauyeckue yKa3aHus JJig 00y4YaromuXCsl IO OCBOSHUIO TUCIIUILIMHBI

11.1. MeTtoauueckne yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAa4YECHME JEKIMOHHOIO MaTepUaa — JIOTHYECKU CTPOMHOE, CUCTEMHOE,
ri1y0oKOe M SICHOE M3JI0XKeHHue ydeOHoro Matepuana. HazHaueHne coBpeMeHHOH JIEKLIUH B
pamMKax JTUCUUIUIMHBI HE B TOM, YTOOBI OJYYUTH BCIO HH(OPMALIUIO IO TEME, & B OCBOCHUU
(byHAaMEHTATBHBIX POOJIEM TUCIUILIMHBI, METOJIOB HAYYHOTO ITO3HAHMSI, HOBEHIIINX
JOCTHKEHHUH HaydHOU MbIciu. B yueGHOM mpoliecce JIeKIHs BBITOJIHAET METOJOJIOTHYECKYIO,
OpraHU3alMOHHYI0 U HH(POpMaIMOHHYI0 QYyHKIMH. JIeKIns pacKpbIBAaeT MOHATUHHBIN anmapar
KOHKPETHOU 00J1acTH 3HaHUs, €€ MpoOIeMbl, JAaeT LeJIbHOE MPEACTaBIECHUE O IUCIUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYAIOIIMMHUCS JEKIIMOHHOIO MaTepuaa;

— TMOJY4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHWI, YPOBEHb
KOTOPBIX OINPEIEIISECTCS LEIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;




— TOJYYCHHE ONbITAa TBOPUYECKOM PabOTHI COBMECTHO C MPEMO/IaBaTEIEM;

— pa3BuTHE NPO(ECCHOHATBHO-NENOBBIX  KAayecTB, JIOOBM K MpEAMETY H
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIIIJICHHUS.

— TOsIBIICHUE HEOOXOAUMOT0 MHTEpEca, HEOOXOIUMOTO JIJISl CAMOCTOATEIBLHOU PaboThI;

— TOJIy4YeHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKd M TEXHUKH U O
MIPOTHO3€E UX Pa3BUTHSI HA OJIMKAMNIIINE TOIBL;

— HAy4YUTbCS METOAMYECKH 00pabaTbiBaTh MaTepuan (BbLACNATH TJIABHBIE MBICIH H
MOJIOKEHHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPSTH HUX B  Pa3IMYHBIX
bopmynHupoBKax);

— MOJYy4YeHHE TOUHOTO MOHUMAHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHIA.

JleKIMOHHBIN MaTepual MOKET COIMPOBOKAATHCA JEMOHCTpAIMel cIaiioB U
MCIIOJIb30BaHUEM Pa3IaTOYHOTO MaTepHralia Py MPOBEICHIUN KOPOTKUX JUCKycCcUid 00
O0COOCHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATUK I10 TUCHUIUINHE.

CTpyKTypa NpeoCcTaBiIeHUs JCKIIMOHHOTO MaTepHaa:

BBenenue:  ycTaHaBIMBAeTCs CBSA3b TEMBI C IPOWUIEHHBIM MaTEPUATIOM,

OTIPECIISIOTCS LIEJH, 3aIa4H JICKIUU, POPMYITUPYETCS TUIaH JISKIHH. DopMyTUpyIOTCs
npo6usiemsl [Ipeanaraercs cnucok HHPOPMAITMOHHBIX UCTOYHUKOB 10 PA3JIMYHBIM B3TJIsSAaM Ha
npo0iieMaTuKy Jiekiuu. JICKTOp ToJDKeH OBITh KPaTOK U BhIpasuTeicH. Ha BBeeHNe OTBOUTCS
5-8 MHUHYT.

OcHOBHOE coJiepKaHUE: OTPAXKAIOTCS KITFOUYEBbIE HIeH, TeopHs Bompoca. [1o Bo3amokHOCTH
U3JIAraloTCsl pa3judHble TOUYKH 3peHus. BeicnymmBaroTes cyxaeHus ctyaeHToB. CTyaeHTam
npeiaraeTces chopMyITUPOBATH BBIBOIBI ITOCIIE KAXKIOW JTOrHYecKoi 9acTu. [Ipeacrapistores
OLICHOYHBIE CYXJIeHUA JekTopa. [Ipenonasarens GpopmynupyeT pe3tome, MOATBEPHKIAI0TCS UK
OTPOBEPraroTCs KIIOUYEBBIC UJIEH, BEICKa3aHHBIC B HAUaJIE JICKIIUU

3akiroueHue: AenarTcs 00001eHus 1 BBIBOABI B I1eJIOM 10 Teme. VneT npe3enTanus Oyaymero
JeKIMOHHOTO0 Matepuania [IpenogaBarens onpenesieT HalpaBJICHHUs CAMOCTOATEIbHON padOThI
CTYJEHTOB/

BapuaHTs! UTeHUS JCKITUH:

1. YcTHOE 3cce mpenmnonaraet npodeccnoHalbHOE B TEOPETUYECKOM U METOIMYECKOM TIJIaHe
U3JI0KEHUE KOHKPETHOTO Bompoca Ho 3To criekTakib OJTHOTO akTepa, ayIuTOPHUs B JTyUIlIleM
ClIly4ae BOBJICUE€HA BO «BHYTPEHHUH JAMUAJIOr ¢ TpernoaaBareneM. Takas JeKIUs MIPeICTaBIsieT
c000M MPOIYKT, CO3aHHBIN OJJHUM TOJIBKO MPEIMOAaBaTeNIeM, a CTYICHTaM OCTaeTCs POJIb
MACCUBHBIX CITyIIaTeNnen

2. YcTHOE 3cce-ualor ¢ OpraHu3alieil B3anMoIeHCTBHSI MPEToaBaTess Co CTyACHTaMH,
KOTOpBIE MPHUBJIEKAIOTCS K paboTe OCPEACTBOM HCIOIH30BAHUS MPUEMOB CKPBITOTO U
OTKPBITOTO JTMAJIora

3 Jlekmusi ¢ UCTIONB30BAaHUEM MTOCTAHOBKH U pelIeHus Mpoodiembl. Takas JIeKIis HaunHaeTCs ¢
BOITpOCa, MapajoKca, 3arajiku, BO30yKIal0IUM HHTEepEeC CTyIeHTOB. OTBET, KakK MPaBUIIo,
ompezensercs K KOHIy 3aHaTus CTyAeHTHI peAsiaraloT COOCTBEHHbIE BApUAHTHI PEIICHUs
npoOaembl Eciiu KOHCEHCYC HE TIOCTUTAETCs, MPEnoaBaTeib JaeT O0JIbIINA 00beM
uH(popMalnu, HaBo ATyt nHpopmanuo Kak npaBuino, GOIBIIHHCTBO CTYJEHTOB JOTaIBIBACTCS
0 KOHEYHOM pe3yJbTaTe elle 10 MPOBOo3IialleHus ero npenogasarenem. [locie
dbopMynupoBaHUs MPOOIEMAaTHKH OCHOBHBIE HJIEU CTYJCHTOB 3alHUCHIBAIOTCS Ha Tocke. OHM
CHCTEMaTHU3UPYIOTCS ONPEACIICHHBIM 00pa30M, CTPYKTYPUPYIOTCS. B 3akmtoueHnn nexkuuu
OKOHYATENIbHBIE BBIBOBI, pa3pa00TaHHBIC HA OCHOBE HJIeH CTYJCHTOB, 3allMChIBACTCS Ha JOCKE.
VYcinoBusa NEKIIMOHHOTO OOILIEHUS

npeBapuTeNbHAsS CAMOCTOSTENIbHAS TOITOTOBKA CTYEHTOB IO 3a7a4aM, cPOpMYyTUPOBAHHBIM
Ha TIPEABIAYIIEM 3aHATHH 10 MPECTOSIICH TEMATHKE ;

CBOOOIHOE M OTKPBITOE O0CYXKICHUE MaTepuaa;

4. Jlexmusi ¢ mpolieypoit may3 mpemoiaraeT 4epeioBaHie MUHHU-JICKITUN ¢ 00CYKICHUSIMU
Kaxnpie 20 MUHYT OcBeliaeTcsi BaxkHast podiema, 3ateM 5-10 MUHYT oHa obcykaaercss MoXxHO




CHayvaja oOCYJIUTh B MAJIBIX TPYIINAX, a 3aT€M IMPUTIIACUTh KOT0-TO BBICKA3aTh CBOE MHEHHUE OT
rpynbl. Benen 3a o0cykIeHreM clleIyeT eme 0lHa MUKPOJIEKITHS.

6. Jlekuusi-nucmnyT, KOHTpOJIUpyeMas MpenoaaBaTeseM AyIuTopus ASTUTCS Ma TPYIIIbL:
CTOPOHHHUKOB JIAaHHOW KOHIEIIIUH, ONIIO3UIINI0 U apOUTpoB. CTYACHTHI JIe]at0T CBOK BBHIOOP U
y4aTcsi OTCTauBaTh CBOIO TOUKY 3peHus [IpemogaBartens opraHu3yer 1e6aThl 1 KOPPEKTHPYET
00CcyXIeHUE, B KOHIIE 3aHATHS MpeJjiaraeT CBOe BUJICHUE MPOOJIEMBI M IOJIBOJAUT UTOTH.
Br16op BapuaHTa JISKIIMH OTIPEIEIIIeTCs 00pa30BaTeIbHBIMHE LETSIMU M UHIUBUAYATHHBIM
CTUJIEM MPENo1aBaTes

11.2. Metoauueckue yka3zaHus JUIsi OOy4YalOIIUXCS MO MPOXOXKACHUIO MPAKTHUECKUX
3aHATHI
[TpakTHyeckoe 3aHsATHE SBISIETCS OJHON U3 OCHOBHBIX (hOpM OpraHM3aliy yueOHOro mpoiecca,
3aKJIF0YAOIASACS B BBIIOJIHEHUH 00YYaIOIUMHUCS ITOJI PYKOBOJICTBOM IIPEIOAABATENS]
KOMIUIEKCa Y4eOHBIX 3aJJaHHH C LIeJIbI0 YCBOSHUS HAYYHO-TEOPETHUECKUX OCHOB Y4EOHOM
JUCLUILIMHBL, TPUOOPETEHUSI YMEHUIN U HaBBIKOB, OIbITa TBOPUECKOH /1€ATEIbHOCTH.
[{enbro MpakKTUYECKOTO 3aHATHS A7l 00y4aIOUIerocs sIBISIeTCS MPUBUTHE 00YJAIOIIUMCS YMEHHMA
Y HaBBIKOB MPAKTUYECKON JESATENbHOCTH 110 U3y4aeMOU JUCIUILINHE.
[Tnanupyemsble pe3ynbTaThl IPU OCBOSHUU 00YYAIOIINMCS MPAKTUYECKUX 3aHITHUIN:

— 3aKperuieHue, yriyOJieHuWe, PAaclIMpeHHe U JeTalu3alys 3HAaHUH [pU pEeUIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[IO3HABATEIbHBIX CHOCOOHOCTEH, CAMOCTOATEIHHOCTH  MBIIIJICHHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBJIQJICHHE HOBBIMM METOJAAMHM M METOJAMKAMHU H3YyYeHHUs KOHKPETHOW Yy4eOHOM
JUCIUILINHBI,

— BbIpabOTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICJIIEHUS TOJIYYEHHBIX 3HAHUM JUIs
BBITIOJTHCHM S 3aTaHHI;

— ofecrnieyeHre palMOHAIBHOTO COYETaHUs KOJUIEKTHBHOM M MHIMBHIYyalbHOH (opm
o0OyueHusl.

TpebGoBaHusl K MPOBEACHUIO NPAKTUYECKUX 3aHITUN
3aHsTHS TPOBOJATCS B COOTBETCTBUU C TEMaMH, IIpe/ICTaBICHHbIMU B Ta0Onuie 5. Pabora

MpoxXoauT B I[I/ICHJICI\/'IHOM KJIacCC C UCIIOJIb30BAHUEM ITPOTPAMMHOTI'0 06ecnequI/m (Ta6HI/II_Ie
10).

11.3. Meroauueckue ykazaHusi sl OOYYarOIIUXCS MO BBITIOJHEHUIO JIA00PAaTOPHBIX
pador.
B xone BbInoaHeHMs 1a00paTOpHBIX pabOT 00yUaroIIMICs TOJIKEH YIIyOUuTh U 3aKPEIUTh
3HAHMUS, IPAKTUYECKHUE HABBIKH, OBJIAJIETh COBPEMEHHON METOAMKON U TEXHUKOM DKCIIEPUMEHTA
B COOTBETCTBUU C KBATH(PHUKAITMOHHON XapaKTepUCTUKOI oOydaromierocs. Brinonnenue
71a00paTOPHBIX PAOOT COCTOUT U3 HIKCIEPUMEHTATBHO-TIPAKTHUECKOM, pacueTHO-aHATUTHYECKON
4acTel U KOHTPOJIBHBIX MEPOIIPUATHM.
BrimonHenue nabopaTopHbIX paboT 00ydaromUMCs ABISETCS HEOTHEMIIEMOM YacThbIO U3Y4YEeHUS
JTUCIUIUINHBL, ONpeieNiieMoil y4eOHbIM IJIaHOM, U OTHOCHUTCS K CpeAcTBaM, 00ecredrBarOIINM
peleHne CIeAYIONIMX OCHOBHBIX 33/1a4 00y4aroerocs:

— npuoOpeTeHHe HaBBIKOB HCCJIEIOBAaHUS TPOIECCOB, SBICHUM U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW TUCIUIINHBI,

— 3aKpeIUIEHUE, Pa3BUTHE U JETANU3alUs TEOPETUYECKUX 3HAHUM, MOJIYYEHHBIX Ha
JEKLUSX;

— MOJy4YeHHe HOBOM MH(OpMaLUU M0 U3ydaeMon AUCIUILIUHE;



— T[pHOOpETeHHWE  HABBIKOB  CaMOCTOSITEIBHOM  paboThl € J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajaHne u TDC6OB3HI/IH K MIPOBCACHUTIO J'Ia6ODaTODHBIX Da6OT

CryneHTsl pa30UBarOTCs Ha MOATPYIIHI, 110 3-4 yenoBeka. [lepen npoBeneHneM 1abopaToOpHOH
paboTel 0OydaromeMcs CIeyeT BHUMATEIBHO 03HAKOMHUTHCS ¢ METOJIMICCKUMU YKA3aHHUSIMH 110
ee BBINOJIHEHHUI0. B cOOTBeTCTBUY C 331aHHeM 00yUaroluecs J0JKHbI TOATOTOBUTH
HEOOXOIUMBIC JaHHBIE, IOJIYIUTh OT MPENOIaBATENS JOIMYCK K BBHITIOJHEHUIO JIA00paTOPHOMA
paboThl, BBIMOIHUTH YKa3aHHYIO MOCIEI0BATeIbHOCTD JIEHCTBUH, MOIYYUTh TpeOyemblie
pe3ynbTaThl, 0POPMUTH U 3AMUTUTH OTYET MO JabopaTopHOl padoTe.

Crpykrypa u hopma otyeTa 0 1abopaTopHOM paboTe

OTuet o mabopaTopHOi pabOTe JOIHKEH BKIIOYATh B C€0sl: TUTYIIBHBIN JUCT, (POPMYITUPOBKY
3aJ]aHusl, TEOPETUYECKHUE TTOTOKEHHUS, UCIIOJIb3YEeMbIE ITPH BBIITOJIHEHUH J1a00paTOPHOU paboTHI,
OTMCAaHUE TIPOIECCA BBITIOJIHEHUS JTA00PaTOPHOU PabOTHI, TOTYUCHHBIC PE3YIbTATHI H BHIBOJIBI.

TpeboBanwus k 0hOpMIIEHHUIO OTYETA O TabOPaTOPHOU padboTe

[To xaxxoit mabopaTopHoit paboTe BHIMOIHAETCS OTACTbHBIN OTUeT. TUTYIBHBIN JTUCT
odopmiIsieTcs B COOTBETCTBUU C 11a0JI0HOM (00pa31oM) npuBeieHHbIM Ha caiite ['Y All
(www.guap.ru) B pazaene «CeKTop HOPMAaTHBHOMW JIOKYMEHTAIMW». TeKCTOBbIC U rpaduyecKkue
MaTepuaibl 0pOpMIISIOTCS B cOOTBeTCTBUH ¢ AeiicTByrommmu ['OCTamu u Tpe6oBaHusIMH,
npuBeeHHbIMU Ha caiite I'Y All (www.guap.ru) B pasaene «CeKTop HOpMaTUBHOU
JIOKYMEHTAIUN.

11.4. Metoauueckue yKazaHus sl OOYYArOIIUXCS MO MPOXOKACHUIO CAMOCTOATEIHHON
paboTsl
B xo/1e BBINONIHEHNS CaMOCTOSTENBHON pabOThI, 00Y4aIOIIUNCS BBITOIHSIET paboTy MO 3a1aHUI0
U TIPU METOJIMYECKOM PYKOBOJICTBE IPETIOIaBaTelNsA, HO 0€3 €ro HermoCpeJACTBEHHOTO YYacTHsl.
s o6yqaromuxcs mo 3a04Hoi (hopme 00ydeHus1, CaMOCTOATENNbHAs paboTa MOXKET BKIIKOYATh B
ce0st KOHTPOJIBHYIO paboTy.
B nporiecce BBIMOTHEHNS CAMOCTOSTENIFHON paboThl, y 00y4arolerocst opmMupyercs
renecooOpasHoe MIaHHPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET MM Pa3BUBATH YMEHUS
Y HaBBIKM B YCBOGHHUH U CHCTEMaTHU3allUU MPUOOpETaeMbIX 3HaHUM, 00eCTieunBaeT BEICOKUI
YPOBEHB yCIIEBAEMOCTH B MEPHUOJ 00yUESHHS, TIOMOTAET MOTYIUTh HABBIKH MOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.
MeToanyecKuMH MaTepraliaMy, HAIPaBJISIOIUMI CAMOCTOSTEbHYIO paboTy
00y4aroIUX CSSBISIOTCS:

—  y4eOHO-METOUYECKUN MaTepHal 1o TUCIHILIIHHE;

— METOJMYECKHE yKa3aHMsI 0 BBIMOJIHEHUIO KOHTPOJBHBIX PabOT (i1 00ydaromuxcs
10 3204HOU (hopMe 0OyUeHUs).

11.5. Meroauueckue yka3zaHUs Ui O0YYaroIUXCs MO MPOXOXKIAECHUIO MPOMEXYTOUHOM
aTTeCTallUU.

[TpomesxyTouHas arTecTanus 00yJamuxcs IpeaycMaTpruBaeT OLEHUBaHUE IPOMEKYTOUHBIX U
OKOHYATEJIbHBIX PEe3yJIbTaTOB 00y4eHHUs 10 aucuuiuinae. OHa BKIIOYAeT B ceOs:

— D9K3aMeH — (opMa OIeHKM 3HaHMH, MNOJYYEHHBIX OOyJaromuMMcsi B IIpolecce
U3y4eHHs BCel AMCUUIUIMHBI WIKM €€ YacTH, HaBBIKOB CAMOCTOSITENIbHONW paboThl, CHOCOOHOCTH
NPUMEHSTh MX JUIS pEHIeHHs MPaKTUYeCKUX 3ajad. DK3aMeH, KaK IpaBUJIO, MPOBOJIUTCS B
NEPUOJ SK3aMEHAIIMOHHOW CECCHMM M 3aBEpIIAETCsl aTTECTAllMOHHOM OLIEHKOW «OTJIIMYHOY,
«XOPOUIO», «yIOBIETBOPUTEIBHOY, HEYIOBIETBOPUTEIBHOY.

— 3ayer — 3TO (opMa OLEHKU 3HAHHM, MOJYyYEHHBIX OOy4YarOIIUMCS B XOJ€ U3Y4YEeHUs
y4eOHOI IUCIUIIMHBI B LIEJIOM MJTM MPOMEXYTOUYHas (10 OKOHYAHHM CeMecTpa) OIIeHKa 3HaHUMN



00y4aromuMcs IO OTJAEIbHBIM pa3fiesiaM JUCHUILIUHBI C aTTECTAIIMOHHON OLEHKOW «3auTeHO»
WIH «HE 3a4TEHO».

— 1uddepeHMpOBaHHbBI 3aueT — 93T0 (¢GopMa OLEHKHM 3HAaHUH, IOJy4eHHBIX
00yyaromuMcs IpU U3Y4YEHUU JTUCLMILIMHBI, IPU BBIIOJHEHUH KYpPCOBBIX IPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATEILCKUX PAa0OT U MPOXOKACHUH MPAKTHK C aTTECTAIIHOHHON OLEHKON
COTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBLHO.

Cucrema OLIEHOK HpU IPOBEIECHUU IPOMEXKYTOUHOM aTrTeCTallud COOTBETCTBYET
tpeboBanusM Ilonoxenuit «O TekylleM KOHTpPOJIE YCIIEBA€MOCTH U IPOMEKYTOUYHOU
arrectanuu ctyaeHtoB ['YAIL, oOywaromuxcs mo mporpamMMmbl BbICIIEro oOpazoBaHus» U «O
MOAYJIbHO-PEUTUHTOBOM CHCTEME OIEHKH KauecTBa yueOHOM paboThl cTyaeHTOB B 'Y Ally.



Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




