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(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIO/TINCH)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Heabr ocBoeHMS IMCHMIUIMHBI. @ W3y4YeHHE HAYYHBIX OCHOB M TEOPETUYECKHUX METOIO0B
UCCIICIOBAaHUS  KOJIEOATENbHBIX IPOLECCOB B JWHAMHYECKMX CHCTEMax, IO3BOJIIOUIMX JIaTh
Ka4eCTBEHHOE M KOJMYECTBEHHOE OIMCAHWE OSTUX MPOIECCOB M C HCIOJIBb30BAaHHEM  armapara
muddepeHMaIbHbBIX YpaBHEHUN, MaTeMaTHYeCKOW TEOpPUHM YCTOHYMBOCTH W METOA0B (ha3oBOro
IPOCTPAHCTBA; OCBOGHHE METOJOB pELICHUS 3a/1ad, JISKAIIUX B OCHOBE IPOSKTHPOBAHUS
pPaIMOTEeXHUYECKUX YCTPOMCTB (hOpMUPOBAHMS KOJICOAHUN M YIIPABJICHUS HX MapaMeTpaMu
3amauu IMCHMIIHHBI
- IproOpeTeHNnEe OCHOBHBIX TEOPETHUECKUX 3HAHUH O MpoLeccax B KOJeOaTeNbHBIX CUCTEMAX;
- U3y4EeHUE COCOOOB OMUCAHUS ITHX MIPOIIECCOB, UX aHAJM3a U METOJIOB COCTABJICHUS YpaBHEHUH
JIBYDKEHUS;
- OCBOCHHE METOJIOB UCCIIEIOBAHUS KOHKPETHBIX PaJMOTEXHNUECKUX KOIeOATEIbHBIX CHCTEM:
aBTOT'€HEPATOPOB, HEIMHEHHBIX YCUIIUTENEH U MTapaMETPUIECKUX CHCTEM.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
ITK-1 CniocobHOCTH N/I-3nk-1 PaspabarbiBaet SHaTb:
MIPOBOJUTH UCCIICIOBAHUSA B | aJITOPUTMBI U IIPOBOJIUT - CTPYKTYPY Pa3IHYHBIX KOJICOATEIBHBIX
LEJIIX COBEPIICHCTBOBAHUS | UCCIICIOBAHUS B LIENAX CHCTEM, YCT-KHE IPCACTaBICHUS 00 HX
PaaMO3IEKTPOHHBIX COBEPIIICHCTBOBAHUS OTIIMIHTCIBHBIX 0C06eHH0'CTﬂvX H
YCTPOMCTB (YHKIIMOHATBHBIX Y3JIOB Ha3HA4YCHUU OTHEJIbHBIX YaCTEU U

PaIMO3ICKTPOHHBIX YCTpOUCcTB | FIEMCHTOB,
- CYIIIHOCTh U TPOSIBJICHUS Pa3InIHbIX

KoJicOaTeIbHBIX IMponecCoOB MU YCIOBUA UX
BO3HUKHOBCHUA U PA3BUTHAL.

YMETh!

- COCTaBJIATh U pelIaTh
muddepeHIanbHbIe YpaBHEHUS
KOJIeOATENbHBIX CHCTEM, UCCIIE0BATh
YCTOMYUBOCTB, UCCIIEI0BATh HETMHEWHBIE
JTUHAMAYECKHE CHCTEMBI ME-TOJIOM
(a30BOro NPOCTPAHCTBA;

- MCII0JIb30BaTh (PyHIaMEHTaIbHBIN
XapaKkTep OCHOBHBIX MOJ0XKEHUH TEOpUU
KoJIeOaHUH /ISl BBIPAOOTKH HAY4-HOTO
M0/JIX0/1a K PELICHNIO0 HOBBIX IPo0eM
PaInodIeK-TPOHUKH U Pa3padboTKe
AJITOPUTMOB.

2. MECTO JUCIUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumiMHa OTHOCHTCS K OCHOBHOM IpodecCHOHaTbHOW —00pa3oBaTeNbHOM mporpamme
Panunorexnuueckue mMetoabl U ycrpoicTBa popmupoBaHus U oOpaboTku curHanos (manee — OIIOII),
HanpasineHus: noarotoBku 11.04.01 PaauorexHuka, ypoBeHb 0Opa3oBaHUs: BBICIIEE 0Opa3oBaHUE -
Marucrparypa.

Tpe6OBaHI/I${ K BXOIHBIM 3HAHUAM U YMCHUAM:
- 3HAaTb TCOPETUUYCCKUE OCHOBEI TCOPHUU HGHGI\/II 1 CUTHAJIOB




- 3HAaTh (bH?)I/I‘-IeCKI/IC U MAaTEMATUYCCKUEC MOACIIN aKTUBHBIX TBCPAOTCIbHBIX YCUIIUTCIBbHBIX U
TEHEPUPYIOIIHMX 3JICMEHTOB, JIMHUIA C pacipeaeICHHBIMH apaMeTPaMH, HETUHEHHBIX O€3bIHEPIIUOHHBIX
npeoOpa3oBaHuii CUTHAIOB

- YMETh PACCUUTHIBATH XaPAKTCPUCTUKH HEIMHEHHBIX IPEOOPa30BaHUI CUTHATIOB B
PAAUOTCXHUYCCKUX LECTIAX

- YMETb BBIMOJHSITH PACUEThI PIKMMOB OCHOBHBIX aHAIOTOBBIX (DYHKIIMOHAIBHBIX y3710B POC

- YMCTb COCTAaBJIAATH I[I/I(l)(i)epeHL[I/IaﬂbeIe YpaBHCHHUA JIMHEUHBIX U HEIUHENHBIX PAAUOTCXHUYCCKUX
ernei

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCHUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) 1o BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Cocrapienue 28 1 8 - 4 - - - - - 16 - Ilodzomoeka pacuemno-zpaguueckozo
YpaBHEHHIA IBUKEHHS 3adanua: BeITIONHEHNE PacYeTHOTO 3aJaHUs
KoJIeOaTENbHBIX CHCTEM Nel "Pacyer nepexoaHBIX MPOLIECCOB B
11 Cocrapienue 28 8 - 4 - - - - - 16 - JIMHEHHOM KOHTYPE METOJI0M
YpaBHEHHI JIBUKECHUS i depeHanbHbIX ypaBHEHUI"
KoJIeOaTeNbHBIX CHCTEM Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
Marepuana no paszaeny "CocraBieHue
YpaBHCHH ABIKCHHS KOJIEOATENEHBIX CHCTEM"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], cTp. 13-22
[2], 7. 1
2 Konebanus B 26 8 - 4 - - - - - 14 - Ilodzomoeka pacuemno-zpaguueckozo
JIMHENHBIX 3a0anus: BBINIOJIIHEHUE PaCYETHOTO 3aJaHUsL
KOHCEpPBATUBHBIX No2 "Pacdet cOOCTBEHHBIX YacTOT U
cucremax KO3 QHUINEHTOB pactpeaeIeHNs CBOOOTHBIX
2.1 Konebanus B 26 8 - 4 - - - - - 14 - KoJIeOaHUH B CHCTEME C IByMS CTETICHSIMHU
JIMHENHBIX cBOOOIBI"
KOHCEPBaTHBHBIX Camocmoamenvhoe usyuenue
cucreMax meopemuueckozo manepuana: Nzyuenve
Marepuana 1o paszaeny "KonebGanus B
JIMHENHBIX KOHCEPBAaTUBHBIX cUcTeMax"
H3yuenue mamepuanog 1umepamypHsix
UCOYHUKOG:
[1], cTp. 23-43
[2], 3. |
3 Ornucanue NBIWKEHUN B 28 8 - 4 - - - - - 16 - Iloozomoexa pacuemno-zpaghuueckozo
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MIPOCTPAHCTBE
COCTOSIHUH.
Y CTOMYMBOCTD
COCTOSIHUI1 paBHOBECHS

3a0anua: BrIoIHEHNE pacCYETHOTO 3aJaHHsI
No3 "AHanu3 yCTOWYUBOCTH COCTOSIHUIN
paBHOBECHS TUHEAPU30BAHHBIX CHCTEM"
Iloozomoska K KOHmMPONLHOU pabome:

3.1 | Ommcanue IBWXCHUN B 28 8 - 4 - 16 IToaroroBka K KOHTPOJIBHOH paboTe
MIPOCTPAHCTBE "CocraBieHne ypaBHEHUH IBIKCHHS.
COCTOSIHUU. Y cTOWYNBOCT COCTOSTHHI paBHOBECHS"
YcTolanBoCTh Camocmoamenvroe usyuenue
COCTOSIHWI PaBHOBECHS meopemuyueckoz0 mamepuana: VIzyaeane
MaTepuana 1o paszaeny "Omnucanue IBUXKEHUI B
MIPOCTPAHCTBE COCTOSHUM. Y CTONYMBOCTH
COCTOSIHUH paBHOBeCHs"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[2],rm. 2,3
4 Meron dazoBoro 25.7 8 - 4 - 13.7 Iloozomogka pacuemuo-zpaduueckozo
MPOCTPAHCTBA TEO-PHH 3adanua: BEIOTHEHNE PACUETHBIX 3adaHUH
HEJIMHEWHBIX CUCTEM Ned4 "HccnemoBaHne CHCTEMBI CO Y4 CTEIICHBIO
4.1 Merton dazoBoro 25.7 8 - 4 - 13.7 cBoOoxbl" u Ne5 "[loctpoenue ha3oBbIX
MPOCTPAHCTBA TEO-PHH MOPTPETOB JINHEHHBIX TUHAMHUYECKUX CHCTEM
HEJIMHEUHBIX CUCTEM BTOpPOTo nopsiaka'
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
MaTepuaia o paszaeiy "Metoxa $ha3oBoro
MIPOCTPAHCTBA TEOPUU HETMHEHHBIX crucTeM"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[2], tn. 4,5
[3], . 2,3
3adeT ¢ OLEHKOM 0.3 - - - 0.3 -
Bcero 3a cemecTp 108.0 32 - 16 0.3 59.7
Hroro 3a cemecTp 108.0 32 - 16 - - 0.3 59.7

IIpumeuanue: Jlex — nexiuu; J1ab — nabopatopusie padotsl; [Ip — npaktnueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cocmasnenue ypagnenuii 08udicetus KoiebamenbHulx cucmem

1.1. CocraBneHue ypaBHEHHI IBM)KCHHS KOJIeOaTEIbHBIX CUCTEM

[Tpumepsl KoneOaTeNbHBIX cHcTeM. Mojenu KoiebaTenbHbIX CHUCTeM U 0000IIeHHbIE
koopauHatel.  Knmaccudukanuss — xonmebaTenbHBIX — CHCTEM, OCHOBHbIE  (OpMBI  3amucu
muddepenmanbapix  ypaBHeHuit (JAY) m cucrem Y Ui aBTOHOMHBIX W HEABTOHOMHBIX
COCpPEIOTOUEHHBIX  Koyie-OarenpHbIX  cucteM. Kiaccudukanuss  BHEMIHMX — BO3JCHCTBHIA.
CocraBieHre ypaBHEHUH 3JIEKTpUUECKUX cucTeM. CUMBOJIMYECKUI METO/I COCTABICHUSI ypaBHEHUI
JuHaMuueckux cucreM. JlyanpHbie cxeMbl. CocTaBiieHHE yYpaBHEHUN B HOpMalibHOU (hopme Korm
HEIMOCPEICTBEHHO 10 BUJTY JIEKTpUUecKor cxeMbl. COCTaBlIeHUE YPaBHEHUN CXEM C HEJIMHEHHBIMU
YOPABISIEMBIMM  HWCTOYHUKAMH. YPAaBHEHUS NapaMETPUUYECKHX CHUCTEM. 3aMedyaHUusi O CHUM-
BOJIMYECKOM  METOAE s  paclpeneiaeHHblx cucreM. (OCHOBHBIE CBOMICTBa  JIMHEHHBIX
HEAaBTOHOMHBIX CHCTEM C COCPEIOTOUYEHHBIMH U pacIpelie-ICHHBIMU IOCTOSHHBIMH, (DYHKIUS
['puna. CBA3b CUMBOJIMYECKUX KOA(PPHUIUEHTOB NIepeiayn ¢ KOMITJICKCHBIMH.

2. Konebanusa 6 nunetinvix KOHCEPBAMUBHbIX cucnmemax

2.1. Konebanus B TMHEMHBIX KOHCEPBATUBHBIX CHUCTEMAX

Konebanuss B nMHEHHBIX KOHCEpBAaTHBHbIX cucreMax. CBOOOAHBIE KoneOaHHsS B JIMHEHHBIX
KOJIEOATEIBHBIX CUCTEMaX C JBYMs CTETIEHSMHU CBOOObI. COOCTBEHHBIE YaCTOTHI U KOO(PPHUIIMEHTHI
pacripesie/ieHus] B JIMHEHHBIX CHUCTeMax C JABYMS CTENEHsAMHM CBOOOjAbl. BiusHHe HadalabHbBIX
ycioBuii. Hopmanwsubie koopaunatel. Komebanuss B JIKC ¢ 2 cremeHsMu CcBOOOIBI TIpH
rapMOHHUYECKOM BHEUIHEM Bo3jaeicTBUH. CBOOOAHBIE M BBIHY-kJAeHHbIe KojeOanus B JIKC co
MHOTUMU CTENEHSMHU CBOOOJIbI, MaTpUyHas (pOPMYIMPOBKA ypaBHEHUIN U peLICHUH. YpaBHEHUS
Jlarpan»xa /Ui KOHCEPBAaTUBHBIX CHUCTEM. 3aMEeUaHUs O KOJeOaHUSAX B JIMHEHHBIX TUCCUIIATHBHBIX
CUCTEMAX C MaJIbIMH [TOTEPSMHU.

3. Onucanue 08uUdCeHUNl 8 NPOCMPAHCINEE COCMOAHUL. YCcmouyueocms cOCMOAHUN PAGHO8ECUS]

3.1. Onucanue IBUKEHUHN B IPOCTPAHCTBE COCTOSIHUM. Y CTOWYMBOCTD COCTOSIHUN paBHOBECHUS

Onucanue NBWKEHHUH B aBTOHOMHBIX JMHAaMUYeCKMX cucreMax. COCTOSIHMS PaBHOBECUS U
UCClIeJOBaHUE UX YCTOWYMBOCTU. (COCTOSHUS paBHOBECUS M MCCIEJIOBAaHUE MX YCTONYMBOCTH
(mponomkenue). OcHOBHbIE pe3ynbTaThl JIAMyHOBa MO TEOPUM YCTOWYMBOCTH CO-CTOSIHUN
paBHOBecHsl HeluMHEHHBIX cucteM. Kiaccudukanus kpurepueB ycToWuuBocTH. HeoOxoammblii
IPU3HAK YCTOMYMBOCTM JHMHEWHBIX cucrteM. Kpurepuit ['ypsuma. Ilpumepsl mnpumeHeHus
anreOpandeckux KpUTepUeB ycTOMUMBOCTH. Bbimaua 3amaHus Ha 3-yl0 4acTh THUIIOBOTO pacyeTa.
YacToTHBIE METOJIbl MCCIIeOBaHUs ycToiunBocTH. Meton D-pa3buenuii, npumep uccienoBaHus
YCTOWYMBOCTH JUHAMHAYECKON CUCTEMBI C 3aI1a3/IbIBAHUEM.

4. Memoo d)a308020 NPOCMPAHCMEA Me0-PUll HeAUHCUHBIX CUCTEM

4.1. Metoa (a30Boro mpocTpaHcTBa TEO-PUH HETMHEHHBIX CUCTEM

HccnenoBanne HEMMHEHHBIX CHCTEM METOJIOM (ha3oBoro mpoctpaHcTBa. da3oBbie TOPTPETHI U
OudypKalmoHHble auarpamMmbl cucteM ¢ 1/2 cremenn cBoOoawl. [lpumep KaduecTBEHHOTO
uccieoBaHus cucteMbl ¢ 1/2 cremenu cBoboxabl. Ilepumonuueckue IBHXKEHHS B HEJIMHEHHBIX
cuctemax ¢ 1/2 cremeHu cBOOOIBI, MPUMEpP YCHIUTENS peIaKCalMOHHBIMH aBTOKOJIEOaHUSMHU.
Metoa ¢a30BOi IUIOCKOCTH JJIsi aHAJIM3a CUCTEM C OAHOI cTeneHblo cBoOoabl. Meton ¢a3zoBoit
IUIOCKOCTH JUIS aHajli3a CHCTEM C OJHOW CTeNeHblo cBOOOABI (IPOAOIKEHHE), KiIacCHuPUKaIus
0co0bIX Touek Ha (pa3oBoil miockocT. Ilpumep moctpoeHus (azoBOro MoOpTpera B OKPECTHOCTH
cocTosiHUSl paBHOBecus. llpenenbHble HUKIBI B AMHAMMUYECKUX CHCTEMax C OIHOW CTENEHBIO
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CBOOOJIBI. YCTOMUMBOCTD B MajJOM HEPUOIUYECKOro JIBHXKEeHUA. ['pyOble M1 0COOCHHBIE CHCTEMBI.
budypkanuu poxaeHWS ¥ HWCYE3HOBEHHS TMpelenbHBIX IUKIOB. Kpurtepmit benaunkcona.
OcobeHHOCTH TO-BeieHUS (PA30BBIX TPACKTOPHHA B HMHKPEMEHTHOW M JIEKPEMEHTHOM 30HaX.
[Ipumep KaueCTBEHHOTO HCCIIEIOBAaHUS aBTOTEHeparopa ¢ TpaHc(opMaTopHON OOpaTHOI CBS3BIO
MeTO0M (pa30BOil MIOCKOCTH.

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. CocraBieHne ypaBHEHUH 3JIEKTPUUECKUX cUcTeM. CUMBOJIMYECKUIM METOJI COCTABICHUS
YpaBHEHU JUHAMUYECKUX cucTeM. JlyanbHble cxeMbl. COCTaBI€HUE YPAaBHEHUM B
HOpMalibHOU (opme Ko HemocpeacTBEHHO Mo BUAY IEKTpUYecKoit cxembl. CocTaBieHe
YPAaBHEHUI CXEM C HEJIMHEMHBIMU YIIPABJISIEMbIMU UCTOUHUKAMU;
2. Onpenenenne COOCTBEHHBIX 4acToT U Koaduumentos pacupeneneaus B JIKC ¢ 2- ms
CTEMNEeHSIMH CBOOO/IbI;
3. Ilpumepsl npuMeHeHHs anreOpanyeckux KpurepueB ycronunBocTh. [Tpumep
nuHamuueckoit cucremsl (ET) u uccnenoBanue ee ycroitunBoctu. Mozenb UHAYKTUBHON
TPEXTOYKH U UCCIEAOBAHUE €€ YCTOMYUBOCTH;
4. IIpumep KaueCTBEHHOTO UCCIIEIOBaHUS cUCTeMBI ¢ 1/2 ctenenu cBobobl. [Tpumep
nocTpoeHus (Ha3oBOro MOPTPETa B OKPECTHOCTH COCTOSIHUA paBHOBecHs. [Ipumep
KauyeCTBEHHOT'O MCCIIEJOBaHUS aBTOreHepaTopa ¢ TpaHCPopMaTOPHO 0OpaTHOMN CBSA3BIO
METOJI0M (pa30BOM IIIOCKOCTH.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. OGcyxnaenue MarepuajloB IO CIOXKHBIM BompocaMm paszziena "CocTaBlieHHE ypaBHEHUMN
JBYDKEHUS KoJieOaTeNnbHbIX cucTeM"

2. OOcyxaeHne MaTepHalioB 10 CIOXHBIM BompocaM paszena "KonebaHusi B JTHHEHHBIX
KOHCEpPBATUBHBIX cUCTEMax"

3. OOcyxIeHne MaTepHajoB IO CIIOKHBIM Bompocam pazzuena "OmnucaHue IBWKCHHH B
MIPOCTPAHCTBE COCTOSIHUM. Y CTOMUUBOCTh COCTOSIHUM paBHOBeCHUs"

4. OOcyxJeHue MaTepHalioB TIO CJIOXKHBIM BompocaMm paszfena "Merton ¢a3zoBoro
IIPOCTPAHCTBA TEO-PUU HEITUHENHBIX cucTeM"

Texywuii konmpons (TK)

1. KoHcynpranuu HampaBlieHbl Ha TMOSICHEHHE OCOOEHHOCTEW BBIMOJHEHUS KOHTPOJIBHBIX
MeponpusTuii o pasaeny "CocTaBieHne ypaBHEHUH IBMKCHUS KOeOaTeIbHbIX cucTeM"

2. KoHcynbTanuu HampaBlieHbl Ha MOSICHEHHE OCOOEHHOCTEH BBIMONHEHUS KOHTPOIBHBIX
MeponpusTHii o pasaeny "Konebanus B IMHEHHBIX KOHCEPBATUBHBIX cHCTeMax"

3. KoHcynpTanuu HampaBieHbl Ha TMOSCHEHHE OCOOCHHOCTEH BBIMOTHEHUS KOHTPOJIBHBIX
MEpOnpuaATH 1o pasneny "OnucaHue JBWKEHUH B MPOCTPAHCTBE COCTOSIHUM.
Y cTOWYNBOCTH COCTOSIHUM paBHOBecUs"

4. KoHCynbTalluM HANpaBjieHbl Ha MOSCHEHHE OCOOEHHOCTEH BBIMOIHEHHS] KOHTPOJIBHBIX
MEpPOMPUATHIA 110 pazneny "Meton $ha30BOro NpoCTpaHCTBA TEO-PUH HETHHEHHBIX CUCTEM"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/ieJiOB JHCHMILJIMHBI U (hopMHP

€MbIX B HUX KOMIETEeHII NI

3arIaHupOBaHHBIE PE3YIbTAThl 00YUYEHUS 110

Howmep paznena
JUCUUILIMHEI (B

OueHOYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

Kongl
JTUCIUILINHE COOTBETCTBHH C
WHMKATOPOB
(B cOOTBETCTBUHU C pazjesioM 1) m.3.1)
1[2]3]4
3HaTh:
CYUIHOCTb U MPOSIBJICHUS Pa3IMYHbIX KOJIeOaTeIbHbBIX Pacuetrno-rpaduueckas padora/Pacuernoe 3aganue Nel
MIPOIIECCOB M yCJIOBUS MX BO3HUKHOBEHUS U pasButus | M/1-3nk-1 + "Pacyer nepexoiHbIX IPOLECCOB B TMHEHHOM KOHTYpE
MeTo oM TuddepeHIaTbHBIX YpaBHEHH"
CTPYKTYPY Pa3IUYHBIX KOJIeOATEIBHBIX CUCTEM, YET- Pacuerno-rpaduueckas pabora/Pacuernoe 3amanme Ne2
KM€ MPeICTaBICHHS 00 UX OTIMYUTEIBHBIX OCOOEHHO- V-3 + "Pacyet coOCTBEHHBIX 4acTOT U KOA((HULIMEHTOB
CTSIX M HA3HAYEHUU OTJICIbHBIX YacTeHl U 2JIEMEHTOB ’ pacripesiesieHust CBOOOAHBIX KOJIEOAHHI B CUCTEME C
JIBYMsI CTETIEHsIMU CBOOOABI"
YMerh:
MCTOJIB30BaTh (PyHAAMEHTAIBHBINA XapaKTepP OCHOBHBIX KonTtponsHast padora/"CocraBienue ypaBHEHHHA
MOJIOKEHUN TEOPUH KoJIeOaHUi s BHIPAOOTKHU Hay4- V-3 + JBUKEHHSI. Y CTOMYUBOCTD COCTOSIHUN paBHOBecHs"
HOTO MOJX0/a K PEIICHUI0 HOBBIX MPOOIIEeM pagruodieK- '
TPOHHKH U Pa3pabOTKe aTOPUTMOB
COCTaBJISITh M pemaTh AuddepeHnnanbHble ypaBHEHUS Pacuerno-rpaduueckas padora/PacueTHoe 3aganue Ne3
KoJ1e0aTeNbHBIX CUCTEM, UCCIIEIOBATh YCTOMUUBOCTD, "AHanu3 yCTOWYUBOCTH COCTOSIHUI PaBHOBECHS
WCCJIC/IOBATh HEJTMHEHHBIC TMHAMUYCCKUE CHCTEMBI JMHEApU30BAHHBIX CUCTEM"
Me-T0/10M (pasoBOro MPOCTPAHCTBA W-3ric1 * | PacuerHo-rpaduueckas pabora/Pacuetnble 3aqanus Ned

"HccnenoBaHue CUCTEMBI CO 72 CTENIEHBIO CBOOOBI" U
Ne5 "TToctpoenue (hazoBbIX MOPTPETOB JTUHEUHBIX
JTMHAMUYECKUX CUCTEM BTOPOTO nopsaka'




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®opma peanuzaiuu: BeinonHeHue 3ajaHus
1. Pacuetnoe 3aganue Nel "PacueT nepexoaHbIX MPOLECCOB B IUHEHHOM KOHTYpPE METOI0M
nuddepernranbabIX ypaBHeHuit" (PacueTHo-rpadgudeckas padbora)
2. Pacuetnoe 3aianue Ne2 "Pacder COOCTBEHHBIX YaCTOT U KOO (PHUIUEHTOB paCIpeaeICHHS
CBOOOJIHBIX KOJICOAHUH B CHCTEME C ABYMs cTeneHsaMu cBoOosl" (PacueTHo-rpadudeckas
pabora)
3. Pacuetnoe 3ananue Ne3 "AHanu3 ycTOWYMBOCTU COCTOSIHUI paBHOBECHS JINHEAPU30BAaHHBIX
cucteMm" (PacuerHo-rpadudeckas padota)
4. Pacuetusie 3aganus Ned "HcciieqoBanne CUCTEMEL €O ¥4 cTeneHbI0 cBOOOIBI" 1 No5
"TlocTpoenne (pa30BBIX MOPTPETOB JTHHEHHBIX TUHAMUYECKHX CHCTEM BTOPOTO MOpsaKa"
(PacuerHo-rpaduueckas pabora)

®Popma peanuzaruu: Ilnucemennas padora
1. "CocTraBneHue ypaBHEHUH ABUKEHUS. Y CTOWUMBOCTh COCTOSIHMM paBHOBECHS"
(KontponpHas pabota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

3auem c ouyenxoti (Cemecmp Nel)
OneHka ompenensercs MO0 COBOKYIMHOCTH pe3yJlbTaTOB TEKYIIErOo KOHTPOJS YCIIEBAEMOCTH B
cootBeTcTBUM ¢ [lonoxenneM o 6amuibHO-peHTHHIOBOM cucteme uid cTyaeHToB HUY « MOy

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Ctpenkos C. I1.- "Beenenue B Teoputo konebanuit", (3-e uzz., crep.), UsparenscrBo: "Jlans",
Canxkr-IlerepOypr, 2005 - (440 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=603;

2. Kanpanos, M. B. Teopus konebanuii B painoTeXHUKe : ydeOHOE ocoOue JUIs
panuoTeXHUYecKuX crenuanbHocTei! By3oB / M. B. Kanpanos, B. H. Kynemos, I'. M. Y1kun . — M.
: Hayka, 1984 . - 320 c.;

3. Kampanos, M. B. Ananu3 (a30BbIX TpaeKTOPHi B OKPECTHOCTSIX 0COOBIX Touek 2-D u 3-D
HEJIMHEWHBIX JUHAMUYECKUX CHCTEM : YueOHoe mocobwue 1o kypcy "Teopus konebanuii" mo
HarnpasieHusM 552500 u 654200 "Papuorexnuka" / M. B. Kampanos, A. U. Tomamesckuii, Mock.
sHepr. uH-T (MDOU TY) . — M. : U3a-80 MOU, 2003 . — 80 c. - ISBN 5-7046-1017-X ..

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office;

3. Windows;
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4. MathCad;
5. Acrobat;

6. Maitnn BuneokondepeHiuu.

5.3 UuTepHeT-pecypcsl, BKJAIOYas NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(OPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas oudamoreka - https://elibrary.ru/

4. HaunoHabHasi 3JIeKTPOHHAs1 0ubmoreka - https://rusneb.ru/

5. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHaenue
HAaUMMCHOBAHUC
VYuebusle aynutopun i | E-703/3, JlaGopatopus | cremiax, CTOJ IpenojaBaTess, CTo, CTyI,
IIPOBEICHUS JICKIIMOHHBIX kad. "OOPC" BEILIAJIKA JUIsl OJEXKbI, JOCKAa MEJIOBas,

3aHATUN U TCKYLICTO

71a00paTOPHBIN CTEH]T

KOHTPOJIA K-120, MammHHBIHM 3a1 cepBep, KOHAUIMOHED
NBI]
YueOnbie ayauropun uis | E-703/3, Jlabopatopust | creiuiax, CTOJ MperogaBaTelis, CTOMN, CTYII,
MPOBEICHUS kad. "®OPC" BellajiKa JjIs OJCKbl, JOCKA MEJIOBas,
MPAKTUYECKUX 3aHITUH, 71a00paTOPHBIN CTEH]
KP u KII K-120, MamuHHbI} 321 cepBep, KOHAULMOHED
MBI
YueOusie aynutopuu ans | E-703/3, Jlaboparopust | cremnaxk, CTON MpernoaaBarens, CTo, CTy,
MPOBEICHUS kag. "®OPC" BEIIAJIKA ISl OJICKIbI, JOCKA MEJIOBas,
MIPOMEKYTOUHOU 1abopaToOpHBIN CTEHT
aTTeCTaIluu
[Tomemenus ais HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSATEIILHON PabOThI KommbrorepHbIit MMACHEMEHHBIHN, BEIAJIKA JUUTS OJICKIb],

YUTAJIbHBIN 341

KOMIIBIOTEPHAs! CETh C BBIXOZOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
IIPUHTEDP, KOHIULIUOHED

ITomemenus s
KOHCYJIbTUPOBaHUs

E-703/4, JTabopaTopus

CTeJUIaX, CTOJ, CTYJ, BELIATIKA JUIsl OEXKbI,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WNuTepuer, 1abopaTOpHBINA CTEH,

000pyI0BaHUE [T SKCIIEPEMEHTOB,
KOMIIBIOTEp NEPCOHAIbHBIN, IPUHTED,
KOHIMIIMOHEP, KHUTH, YIeOHUKH, TOCOOUs

E-703/8, Kabuner
COTPY/IHUKOB Kad.
"OOPC"

Kpecio pabouee, CTOJ, CTYJ, mKad s
JIOKYMEHTOB, CTOJI MUChMEHHBIH, Belaika
JUISL OEXKAbI, KOMIIBIOTEPHAS CETh C
BBIXOZIOM B IHTEpHET, KOMITBIOTED
MepPCOHANbHBIN, IPUHTEP, KHUTH, YYEOHUKH,
nocoous

ITomemenus s
XpaHeHus: 000py10BaHuUs
1 y4eOHOT0 MHBEHTaps

E-703/10, ITomerienne
JUTSE XpaHCHUS
o0opymoBaHus,
HaTJISIIHBIX IT0COOHMH

pabodee MECTO COTPYyIHUKA, CTON, CTYIL,
mkad), KOMIBIOTED MEPCOHATBHBIH,
MIPUHTEP, XOJIIOAUIBHUK, KOHIUIIUOHED,
KHUTH, Y9€OHUKH, ITOCOOHSI

11




E-703/7, KnagoBas
kagd. "®OPC"

CTEJUIaX, CTOJ, CTYJI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Teopus konebanuii

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

Pacuetrnoe 3aganne Nel "Pacuer nepexoHbIX MPOILIECCOB B JTUHEHHOM KOHTYPE METOJI0OM
muddepenmanbHbX ypaBHeHuid" (PacueTno-rpaduueckas pabora)

PacueTtnoe 3aganue Ne2 "PacdyeT COOCTBEHHBIX YacTOT M KO3 (OUIIMEHTOB pacipeaeeHus
CBOOOIHBIX KOJICOAHUI B CUCTEME C ABYMs cTeneHssMu cBoOoabl" (PacueTHo-Tpadudeckas
pabora)

"CocraBieHH€e ypaBHEHUI ABM)KEHUS. Y CTOMYMBOCTh cocTOsiHUM paBHOBecus" (KoHTposbHas
pabora)

Pacuetnoe 3aganue Ne3 "AHain3 ycTOHYMBOCTU COCTOSTHUI paBHOBECHS JIMHEAPU30BAHHbIX
cucteM" (PacuerHo-rpaduueckas padbora)

Pacuernrbie 3ananus Ned "HccnegoBanue CUCTEMBI €O 2 cTeNeHbIO cBOOOIBI" 1 NeS
"TlocTpoenne (ha30BBIX MOPTPETOB JTMHEHHBIX TUHAMUYECKIX CHCTEM BTOPOTO mopsaka'
(PacuerHo-rpaduueckas pabora)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

WNnpexe KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4 >
paznena Henens 4 8 12 13 15
KM:
1 CocraBieHne ypaBHEHUH JIBH)KEHUS KOJIe0aTeNbHbIX
CUCTEM
11 CocraBieHne ypaBHEHUH JIBH)KEHUS KOJIe0aTeNbHbIX +
CUCTEM
2 KonebGanus B TMHENHBIX KOHCEPBATUBHBIX CUCTEMAX
2.1 Konebanus B TMHENHBIX KOHCEPBATUBHBIX CUCTEMAX +
3 Onucanue IBUKEHUI B IPOCTPAHCTBE COCTOSHUM.
Y CTONYMBOCTh COCTOSIHUM PAaBHOBECHSI
31 Onucanue IBUKEHUI B IPOCTPAHCTBE COCTOSHUM. +
Y CTONYMBOCTH COCTOSIHUM PAaBHOBECHSI
4 Mertoa (a3oBoro mpocTpaHcTBa TEO-pUU
HEJIMHENHBIX CUCTEM
41 Mertoa (a3oBoro mpocTpaHcTBa TEO-pUU + 4

HEJIWHEUHBIX CUCTEM

Bec KM, %: | 15 15 25 15 30
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