





1. OBBEKT, HEJIb U 3AJTAYU OCBOEHMU S INCHUIIJINHBI

JlucuuIuinHa paccMaTPUBAET BOMPOCH! TOCTPOCHUSI MATEMATHYECKUX MOJEIIEN
TEXHOJIOTHYECKNX 00BEKTOB KaK 0O0BbEKTOB YIPABIICHHUS, BOIIPOCHI, CBSI3aHHbBIE C TTPOBE-
JIEHUEM DKCIIEPUMEHTOB IIPU MOCTPOECHHUH 3KCIIEPUMEHTAIBHON MOJIEINIH, BOIIPOCHI IIPO-
BEPKH aJICKBAaTHOCTH MOJIECJIM M BOTIPOCHI UIACHTU(PUKAIIIU

[{enbro AUCHUIUIAHBI SBIISICTCS: MPUOOPETEHUE CTYACHTAMU HABBIKOB U YMEHHUM,
HEOOXOJAUMBIX JUIsl MOCTPOEHUS IKCIEPUMEHTAIBHBIX MOJENEH, TPOBEPKHU aJE€KBATHO-
CTH TIOJTyYE€HHBIX MOJIEJICH U peIIeHUs] BOPOCOB UACHTHU(UKAIIHIH.

B pesynbprare 0CBOCHUS IUCHUILIAHBI CTYICHT JOJIKEH:

3HATh!

- BUJIbI MOJIEJIUPOBAHMS,

- METObI TIOCTPOEHUS TEOPETHUECKUX MOJEIIEH,

- IOCTAHOBKY 3aJ1a4 ONTUMAJIbHOTO YIPABIICHHUS,

- MAaTEMAaTHYECKUE MOJIEIN TUIOBBIX OOBEKTOB,

- METOAMKY MPOBEECHUS UIECHTU(DUKAITMOHHOTO SKCIIEPUMEHTA,

- OCHOBHBIE AJITOPUTMbI HIEHTU(PUKALINH.

YMETB!

- (popmynHpoBaTh 33124y MOJEIIMPOBAHUS,

- BBIOMPATH U PEATU30BBIBATH LIENIECO00Pa3HYI0 METOAUKY UACHTU(DUKALINY;

- CTPOUTh MaTeMaTUYECKHE MOJEH TEXHOJIOTNYECKUX OOBEKTOB U IPOLIECCOB;

- BBIIIOJIHATD AHAJIM3 MATEMaTHYECKUX MOJIEIICH;

- HCIIOJIb30BaTh IOJIYYEHHBIE PE3YJIbTaThl C LIENBIO ONTUMHU3ALUN HCCIIELYEMOIO
00OBEKTA;

- IPOBOANTH UJCHTU(PHUKALIMOHHBIN IKCTIEPUMEHT;

- BBIOMpATh AJITOPUTM UACHTU(PUKALIUY.

[lepeuncnenHbie pe3yJbTaThl O0YUYEHUS SIBISIOTCS OCHOBOM 711 (popMHUpOBaHUS
CHEAYIOIINX KOMIETECHIINH:
- CnocoOHOCTh ¥ TOTOBHOCTh CO3/1aBaTh U AKCILTYaTUPOBATH AJIEKTPOTEXHUUYECKUE CHU-
CTEMBI TOPHBIX MPEINPUATHH, BKIIOYAIONINE B ce0s1 KOMIUIEKTHOE AJIEKTPOOOOpYI0Ba-
HUE 3aKPBITOTO U PYJHUYHOTO MCIIOJHEHHUS, DIIEKTPUUECKHE CETH OTKPBITHIX U MOA3EM-
HBIX TOPHBIX ¥ TOPHO-CTPOUTENBHBIX PadOT, B TOM YHUCJIE B YCIOBHUSIX UPE3BbIYANHBIX
curyanuii (IICK-10.1);
- CocoOHOCTh ¥ TOTOBHOCTh CO3/1aBaTh U AKCILTyaTUPOBATH CUCTEMbI 3allIUThHI U aBTO-
MaTUKH ¢ UCKPOOE30MaCHBIMU IIEMSIMU YIIPABIICHHUS, a TAK)XKE€ KOMILJIEKChI 00eCrieYeHUs
3NIEKTpo0E30MacHOCTH U 0e30MacHOM JKCIUTyaTalldd TEXHOJIOTMYECKUX YCTAaHOBOK
(IICK-10.2);
- CocoOHOCTh CO3/1aBaTh U HKCIUTYaTUPOBATH AJNEKTPOMEXAHUYECKHUE KOMIUIEKCHI Ma-
IIMH ¥ 000PYyNOBaHMS TOPHBIX MPEANPHUATHH, BKIIOYAs AJIEKTPOIPUBOIBI, MPeoOpas3o-
BaTEJIbHBbIE YCTPONCTBA, B TOM YHUCJIE 3aKPBITOTO U PYAHUYHOTO B3PHIBO3AIIUILEHHOTO
UCToHeHus, 1 ux cucteMsl yrpasienus (IICK-10.3);
- CIocOOHOCTh U TOTOBHOCThH CO3/[aBaTh U 3KCIUTyaTUPOBATH CUCTEMbI aBTOMATHU3AIIUU
TEXHOJIOTUYECKUX TMPOILIECCOB, MAlIMH M YCTaHOBOK ropHoro mnpowu3pojactBa (IICK-
10.4).



2. MECTO JUCIATIIJINHBI B OCHOBHOM OBPA30OBATEJIBHON
ITPOT'PAMME

JlucrumnirHa OTHOCUTCS K IUKITY JUCIUIUIMH MPOGECCHOHATBHONU MOATOTOBKH
BapUATUBHON YacTH y4eOHoro 1urana 2. BapuatuBHas dyacth 2.2 JIMCHIUIIIUHBI IO BBI-
oopy cryaenTa. 2.2.3 IIpodeccrnoHaabHBIN UK.

basupyercs Ha 3HAHUSAX U YMEHUSAX, KOTOPBIE CTYACHT NMPUOOPEN MPU OCBOCHHUU
MPEAIIECTBYIOMNX AUCUUIUIMH: «DPu3uka», «Bpiciias MaTeMaTnka», « QNeKTPOTEXHU-
Ka», «YuciaeHHble METOIbl CHUCTEM AaBTOMATHU3UPOBAHHOIO YHOPABJIEHUS TOPHO-
METAJUTyPTHYECKOU OTPaCIIn».

3HaHUS U YMEHUS, TPUOOPETEHHBIC TTPH OCBOCHUU JAHHOUW THUCIUIUIMHBI, PeaTu-
3YIOTCSI CTYJI€HTOM MPU U3YUEHUU MOCTIETYIONUX JUCIUILUIUH « ABTOMATUYECKas 3allu-
Ta 3JIEKTPOOOOPYOBAHMS IIAXT OT aBaApPUHHBIX COCTOSHUM M OMAacHOCTEW», « ABTOMa-
TH3alMs MalluH U YCTAaHOBOK TOPHOT'O MPOM3BOACTBA», «ABTOMATHU3UPOBAHHBINA 3JICK-
TPONPHUBOJ MAIIMH W YCTAHOBOK IIaXT W PYJHUKOBY»; TMPOBEIACHUU HAy4YHO-
UCCJIEIOBATENLCKOW PabOThl; MPOXOXKIECHUU MPOU3BOACTBEHHON M MPEIIUIIOMHOMN
MPAKTHK; MPOXO0KICHUH ITOCYAapCTBEHHONW UTOTOBOM aTTECTAlIUH.

3. CTPYKTYPA U COAEPKAHUE INCIUITJINHBI
3.1. Pacnipenesienne y4eOHBIX YaCOB 10 TeMaM AMCIHUIIMHBI M BUIAM 3aHSATHI

HaumenoBanue tem KonunuectBo yacos
(coneprkaTenbHbIX MOJIYJIEH) (ounast /3a0uHas hopma)
B Tom uncne
Bcero Jlekmum | Ilpaxt. | JlaGop. CPC
(CemuH.)
CemecTtp miecToi/ectomn

Tema 1. BBenenune. CTpykTypa v KOMITIO- i
HEHTBI MOJIE]IN 00BbEKTa 712 210 210 312
Tema 2. AHAIIMTUYECKHAE MOLEIN O0BEK-
TOB C COCPEIOTOYECHHBIMU MTapaMeTpaMu 11/16 412 i 412 312
Tewma 3. Mertonbl uieHTU(UKAIIMHA TEXHO- 11/14 402 ) 4/0 3/12
JIOTHYECKHX 00BEKTOB
Tewma 4. [InanupoBaHue 3KCIEPUMEHTOB 11/12 4/0 i 40 3/12
JUTSI WICHTH(UKAIINH O0BEKTOB
Tema 5. Moaenu CTOXaCTUYECKUX CUCTEM 11/12 4/0 - 4/0 3/12
Tema 6. UMUTAIIMOHHOE CTATUCTUYECKOE 12/13 4/0 i 40 4/13
MOJICTTUPOBAHNE
Tema 7. AHAIIMTUYECKHE MOLEIN O0BEK- 12/13 40 i 40 4/13
TOB C paclpe/IeICHHBIMU apaMeTpaMu
Tema 8. YUncneHHbIE METOIbI MOACIIHPOBA-
HUSI CUCTEM C paclipeIelICHHbIMU Mapa- 12/13 4/0 - 4/0 4/13
METpaMu
Tema 9. ITocTanoBKa 3a1a4 ONTUMH3AIUN 12/12 4/0 - 4/0 4/12
Hnousuoyanvroe 3a0anue - -
Kypcosas paboma (npoexm) 27127 27127
HToro mo Buxam 3aHATHI 126/144 34/4 34/2 58/138
Konmpons 36/18

HUroro: 162/162 34/4 - 34/2 58/138




(I)OpMI/IPOBaHI/Ie KOMIIETEeHIIUH B pe3yJjabTaTe 0CBOCHUA TEM JUCHHUILJINHDI

KoMnerenuuu TeMbl M CHUILUINHBI, HAlleJIEHHbIE HA BBIPA0OOTKY
KOMIIETEHIIMH
IICK-10.1 Temal,2,3,4,5,6,7,8
IICK-10.2 Tema l,2,3,4,5,6,7,8
IICK-10.3 Tema 1,2,3,4,5,6,7,8
IICK-10.4 Tema 1,2,3,4,5,6,7,8
3.2. Jlekuun

Tema 1. BBenenue. CTpyKTypa M KOMIIOHEHTBI MO/AeIH 00BEKTA.

Conepxxanue Temsl 1:
OcHoBHbIE TOHATHUA U TepMUHOJOTHUA. OOBEKT, 1enb U dTanbl uAeHTHPUKauu. Oco-
OCHHOCTH MaTeMaTU4yecKux mojeiei. [Ipumepsl peanuszanuu cucTeM aBTOMAaTHYECKOTO
perynupoBanus. OObEKT yrnpaBieHUs, MOJIeNb 00bEKTa yrnpaBieHus. Bunbl Mmozaeneit u
ux (popmsl.

Jlutepatypa k Teme 1. [1, 2, 3]

Tema 2. AHATUTHYECKHE MO/IeJIH 00bEKTOB € COCPEeI0TOUYEHHBIMHU MapaMeT-
pamm.
CopaepkaHue TEMBI 2.
OOBEKTHI C COCPENOTOYCHHBIMU TapaMeTpaMu. [locTpoeHrne aHaTUTUYECKUX MOJIe-

Jei Ha OCHOBaHMH (DM3MUYECKUX aHajoruil. Pusndeckue aHajaorud. KoMIOHEHTHBIE
TUIIOJIOTHYECKUE YpaBHEHHsI. BHIbI HCTOUHUKOB SHEPTUH. THIIBI CBSI3CH MEKIY IOI-
CUCTEMAMHU.

Jlutepatypa k Teme 2. [1, 2, 3]

Tema 3. MeToabl HAeHTHGUKANNH TEXHOJOTHYECKHX 00 bEKTOB
Conepxanue TeMbl 8: neHTuGuUKaMs Kak 3Tal MOJAEIUPOBaHUS. 3a1auu, TPUHIIU-

bl ¥ KpUTEepUU UacHTHGUKauu. CTPYKTypHAs U mapaMeTpudecKas uaeHTHGUKAITH.
Metoasl uACHTU(HUKAIIUNA TI0 TIEPEXOTHBIM XapaKTEePUCTUKAM C NMPUMEHCHUEM HM-
NMyJbCHBIX POOHBIX CHTHATIOB. YaCTOTHBIC METObI MICHTH(PUKAIINN, CTATUCTHYCCKAS
UJICHTU(UKALIHS.
Jluteparypa k Teme 3: [1, 2, 3]

Tema 4. Ili1anHnpoBaHUe IKCIIEPUMEHTOB 1JIs1 HICHTH(GUKAIUN 00bEKTOB

Copepxanne TeMbl 4: AKTUBHBIE U TACCUBHBIE 3KCIIEPUMEHTBI, X IIPEUMYILIE-
CTBa M HEJIOCTATKH B MTPOU3BOJICTBEHHBIX YCIOBUsIX. TpeOoBaHUs K TOUYHOCTH U3Mepe-
HUS U PETUCTPALMU IEPEMEHHBIX.

[11aHbI aKTUBHBIX SKCTIEPUMEHTOB. [10THBIN U APOOHBIN (HaKTOPHBIE IKCIIEPH-
MeHTbI. O0paboTKa pe3yabTaTOB SKCIIEPUMEHTOB.

Jlutepatypa k Teme 4: [1, 2, 3]



Tema 5. MoaeaHn ¢cTOXaCTHYECKHUX CUCTEM
Conepxanue tembl 5: CinydyaliHble BEJUYWHBI, MPOILECCHl U COOBITUSI, UX CTAaTHUCTHU-

YECKHUE XaPAKTEPUCTHUKH.
Jexomro3uiius mpoueccoB. Mojenu TpeHaa u kosnedbanuid. [Ipumeps U3 metamnyp-
TUYECKUX MpoueccoB. CTaTUCTUYECKUI KOHTPOJIb MPOYKIIUU.
Jlutepatypa k Teme 5: [1, 2, 3]

Tema 6. UMUTAIIMOHHOE CTATUCTHYECKOE MOJICJTUPOBAHME

Conepxanue TeMbl 6: OcHOBHBIE TOHATHS U 3a1aud. [I[puMeHeHne K 3a1ayam Haje-
)KHOCTH M MIPOU3BOJAUTEIILHOCTH TE€XHOJIOTUYECKUX cucTeM. CTpyKTypa CTaTUCTHYEC-
KOM MOJIEJIN.

['eHepanus cay4aHbBIX TPOLECCOB C 3aJJaHHOM CIEKTPaIbHOU MIOTHOCTHIO.

ANropuT™MBl 00pabOTKU Pe3yJIbTATOB CTATUCTUYECKOrOo MojeiaupoBanus. HyxHa
MPOAOJKUTENBHOCTh MOJICTUPOBAHUS.

Jluteparypa Kk Teme 6: [1, 2, 3]

Tema 7. AHaTMTHYECKHE MO/eJH 00bEKTOB € pacnpe/ae/ileHHbIMHI MapaMeTpaMu

Coneprkanvie TeMbl 7: [IpuMepbl TEXHOIOTHYECKHUX MPOILIECCOB U YCTAHOBOK KakK 00-
BEKTOB C paclpe/IeICHHbIMH ITapaMeTPaMH.

JuddepeHnnanbHbple ypaBHEHUS B YACTHBIX MPOM3BOAHBIX - MOJAEIH OOBEKTOB C
pacmpeieJicHHBIMU TTapaMeTpaMu. THIIBI ypaBHECHUH W KpaeBbIC YCIOBHUS ISl TEXHO-
JJOTHYECKUX 00BEKTOB.

Jlutepatypa k Teme 7: [1, 2, 3]

Tema 8. UncjieHHbIe MeTOAbI MOJEJIUPOBAHNS 00BEKTOB C pacrnpe/eleHHbIMH
napaMeTrpaMu
Conepxxanue Tembl 8: KoHeUHO-pa3HOCTHBIE CXEMBI JIJIsl pELICHUs] ypaBHEHUN B Yac-

THBIX MPOU3BOJAHBIX. OCHOBHBIE UJIEU METOJAa KOHEYHBIX 3JIEMEHTOB. MeToa Auckpe-
Th3anuu npoctpadctsa. [Ipumenenne [T9BM niis pelieHus ypaBHEHUI.
Jluteparypa k Teme 8: [1, 2, 3]

Tema 9. IlocTaHoBKa 3a1a4 ONTHMH3AINHA
Conepxanue TeMbl 9: CtpykTypa 3amad ontumuzanuu. O01acTh BapbUPOBAHUS TIa-

pameTtpoB. LleneBbie PyHKIMK, UX UEPAPXUSI B CBSI3b C IKOHOMUYCCKHMU ITOKA3aTEIIsI-
MU pabOTHI.
[IpuMephl 3ama4 ONTHMU3AIMU TEIJIO-MacCOOOMeHa. MeTOobl ONTHUMH3AINK Ha
KOMITBFOTEPHBIX MOJICIISIX.
Jluteparypa k Teme 9: [1, 2, 3]




3.3. [IpakTHyeckue 3aHATHUS

HpaKTI/I‘-IeCKI/Ie 3aHATHUA y‘-Ie6HI)IM IJIaHOM JUCHUIIJIMHBI HC ITPCAYyCMOTPCHLI.

3.3. JlabopaTopHble padoThI

No Tema paboThI O60bem, | Jlutepa-
n/n yac. Typa
OYH./320
YH.
1 MonennpoBaHrue CTAHOHAPHON JUHAMUYECKON CHUCTEMBI 6/2 [4-7]
MIEPBOTO MOPSIJIKA
2 HccnenoBanne CUTHAIIOB 4/2 4-7
3 MonenupoBaHue «0eoro nyma 4/2 4-7
4 Hccaenosanue JMHENHON TUHAMUYECKON CUCTEMBI 4/2 4-7
5 Nnentudukaius TuHeHHONW TUHAMUYECKON 410 4.7
CHCTEMBI HA OCHOBE aHAJIN3a YACTOTHBIX XapaKTEPUCTUK
Wnentudukarms TMHEHHONW TUHAMUYECKON
6 CHCTEMBI Ha OCHOBE AaHAJIN3a UMITYJIbCHOU XapaKTEPUCTH- 6/0 4-7]
KU
7 Wnentudukarms TMHEHHONW TUHAMUYECKON 6/0 4-7]
CHUCTEMBI METOJIOM KOPPEISAITMOHHBIX DYHKITUN
Hrtoro: 34/2
3.4. CamocTosiTe/ibHasi paboTa CTy1eHTa
Ne Bunel camocTosTenbHON pabOThHI CTYAEHTa O6mbemM, gac.
/1 OYH./320YH.
1 N3yueHune JIEKIIMOHHOTO MaTepuaia 16/56
2 [ToaroToBka K NpakTUYECKUM 3aHATUSAM -
3 [TonroroBka Kk 1a00paTOPHBIM paboTaM 15/55
4 Brinosinenne kypcoBoro npoekra (36 yacoB) -
3) Brimonaenne kypcoBoit paboThs (27 gacoB) 27127
6 Brinonnenne nHAMBUAYAIBHOTO 3aaHus (HE MeHee 9 yacoB) -
HWroro: 58/138
3.5. KypcoBoii npoekT (padoTa), HHAMBUAYAJIbHOE 3aJaHHE
Y4eOHbIM IJIAHOM MPEAYCMOTPEHO BBIIOJIHEHUE KypCOBOW paboOTHI MO JAUCIHU-
TUJTMHE.

O6beM yueOHON HArpy3KU IIPH BBITIOJHEHUHN KypCOBOM paboThl — 27 4acoB.
3amaHne Ha KypCOBYIO pa0bOTy BBIOMPAETCS CTYIAECHTOM B COOTBETCTBUHU C METO-
JIMYECKUMHU yKa3aHUsMHE [3], COrnacoBbIBAaETCs C MPENOJaBATENIEM M BBIOJIHSICTCS I10
METOJIUICCKIUMH peKOMeHIanusMm [3].
PexomenmyemMbrit 00beM MOSICHUTETHLHOM 3aMMCKU TIO0 KypcoBoit padote — 25-30
ctpanun popmata A4 (210x297 mm).




4. ®OHJ OOEHOYHbBIX CPEJACTB

4.1. Kpurepuu ¥ mKAaJbI JJisi HHTETPUPOBAHHON OLIEHKH YPOBHA chopMu-
POBAHHOCTH KOMIIETCHIMA

Cocmasnsaiowas KomnemeHyuu — nOJTHOMA 3HAHUL

HYJICBON YPOBEHb: HEBEPHBIE, HE ApTYMEHTUPOBAHHBIC, C MHOXKECTBOM I'pyOBIX OIIHU-
OOK OTBETHI Ha BOIPOCHI / OTBETHI HA JIBa BOIIPOCA U3 TPEX MOJHOCTHbIO OTCYTCTBY-
I0T. YPOBEHb 3HaHUN HUKE MUHUMAJILHBIX TPEOOBAHMUIA;

MHUHUMAJIBHBIN YPOBEHB: JIaHbI HE MOJIHBIC, HE TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHWN HWKE MHUHUMAJILHBIX TpeOoBaHU. [[omyIieHo MHOTO
rpyObIX OMIHOOK;

IIOPOTOBBIM YPOBEHb: JIaHBI HEAOCTATOYHO IMOJIHBIC, TOYHBIE U APTYMEHTHUPOBAHHBIC
OTBETHI Ha BOIPOCHI. [1710X0 3HAaeT TEPMUHBI, ONIPEAEIEHUS U MTOHATHUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIEHUSI, TPUHIUIBL. J[OMYIIIEHO MHOTO HETPYOBIX OIIMOOK;

CpeaHU ypOBEHb: J[aHbl JOCTATOYHO MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHI. B 11€e710M 3HAE€T TEpMUHBI, ONIPEACICHUS U TTOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIEHUSI, TPUHIUIIBL. J|OMyIIIeHO HECKOJIBKO HETPYObIX OIITHMOOK;

MPOJABUHYTHIN YPOBEHbB: JAHBI MOJHBIE, TOYHBIE U aPI'YMEHTUPOBAHHBIE OTBETHI HA BO-
MPOCHI. 3HAET TEPMHUHBI, ONPEJACICHNS U MTOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIICHUS, MPUHIUIIBL. J[OMyIIIeHO HECKOJIBbKO HETPYOBIX OIIHOOK;

BBICOKMU YPOBEHb: JIaHbI IIOJIHBIC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOIPO-
Cbl. 3HAeT TEPMHUHBI, ONPEICIICHHUS U MOHSITHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILIECHHUS, TPUHIUIIBL. JIOyIIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasnarowas KomnemeHyuu — ymeHus

HYJIEBOM YPOBEHB: IOJHOE OTCYTCTBUE ITOHUMAHUS CYTH METOIMKHU PELICHUs 3a4a4H,
JIOTTYIIEHO MHOKECTBO rpyOeHInx ommrOoK / 3a/jaH1sI HE BBITIOJHEHBI BOOOIIE;

MUHUMAJIbHBIN YPOBEHB: c1a00€ MOHMMAHUE CYTH METOJUKU PEIICHUs 3aJla4yM, JOIy-
nieHbl rpyOble ommoOku. Pemennst He o0ocHOBaHbl. He ymeer uncnonb3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JuTeparypy. He opueHTupyercs B cienuaabHON Hay4YHOU JIUTeE-
paType, HOpMAaTUBHO-TIPABOBBIX AKTAX;

ITIOPOTOBBIM YPOBEHb: JOCTATOYHOE NMOHUMAHUE CYTH METOAUKU PELICHUS 33Jad, J10-
nymieHsl omuOKku. Pemenust He Bceraa 000CHOBaHBI. YMEET UCIOIb30BaTh HOPMATUB-
HO-TEXHUYECKYI0 JuTeparypy. Cinabo opueHTUpyeTcss B CHELUaTbHONM HAy4YHOW JIHTe-
paTrype, HOpMaTUBHO-TIPABOBBIX aKTaX;

CPEIHUHN ypOBEHB: B LIEJIOM IOHMMAET CYyThb METOAMKHM PELICHUs 3a7aud, JOIYIIECHbI
omOku. Pemenuss He Bcerna OOOCHOBaHBL. YMEET UCIOJIB30BaTh HOPMATHBHO-
TEXHUUYECKYIO U CIIELMAIIBHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-IIPABOBBIE AKTHI;

IIPOJABUHYTBIM YPOBEHB: B LIEJIOM IIOHUMAET CYTh METOAUKU PELICHUS 33aa4M, TOIyIe-
Hbl HETOYHOCTU. Crioco0eH 000CHOBATh PEIIEHUs. Y MEET UCIOJIb30BaTh HOPMATHUBHO-
TEXHUUYECKYIO U CIELMAIIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBHIE AKTHI;

BBICOKHI YPOBEHb: MOHUMAET CYyTh METOAUKH pelieHus 3a1aun. CrocoO0eH 000CHOBATh
peleHrs. Y MEET UCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHHUAIBHYIO HAYYHYIO
JUTEPATypy, IEPE0BOI 3apyOeKHBIN ONBIT, HOPMATHBHO-TIPABOBBIC AKTHI.



Cocmasnsaowas KomnemeHyuu — 81A0eHUe HABbIKAMU

HYJICBOW YPOBEHB: HE MPOJAEMOHCTPUPOBAI HABBIKK BBITIOTHEHUS MPO(eccuoHaIbHbIX
3a1a4. MCnbITBIBAET CYIIECTBEHHBIE TPYAHOCTHU IIPU BBINIOJIHEHUU OTAEIBHBIX 3a]1a-
HUMH,

MUHHMMAaJIbHBIH YPOBEHb: HE MPOJEMOHCTPUPOBAJI HABBIKK BBIMIOJHEHHS Mpodeccuo-
HAJIBHBIX 3a7a4. VICIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH MPU BBITIOJHEHUN OTAEIb-
HBIX 3aJaHHUM;

MOPOTOBBIN YPOBEHB: BJIJIEE€T OMBITOM TOTOBHOCTH K MTPOQPECCUOHATILHON S TEIhHO-
CTH U TIPO(hEeCCHOHATFHOMY CaMOCOBEPIIIEHCTBOBAHUIO HA TTIOPOTOBOM YpoBHE. Tpy-
JIOBBIE JICHCTBHS BBIIOJIHICT MEIJICHHO U HEKaUeCTBEHHO,

CpEIIHUI YPOBEHB: BIAJCET CPEAHUM ONBITOM TOTOBHOCTH K TTPO(ECCHOHANBLHOM Jesi-
TEJILHOCTH U MPOQPECCHOHATPHOMY CaMOCOBEPIIIEHCTBOBAHUIO. TPYy/IOBBIE NEUCTBUS
BBITIOJTHSICT Ha CPETHEM YPOBHE I10 OBICTPOTE 1 KA4eCTBY,

MPOJIBUHYTBIM YPOBEHB: BJIAJAEET OMBITOM M JIOCTATOYHO BBIPAKECHHOW JIMYHOCTHOM
TOTOBHOCTH K MPO(eCcCHOHATBLHON JEATeIbHOCTH M MPOQPECCUOHATIBHOMY CaMOCO-
BEPILICHCTBOBAHMIO. BBICTPO M KaUECTBEHHO BBIMOJHSIET TPYAOBBIE JEUCTBUS;

BBICOKAM YPOBEHbB: BJIAJIEET ONBITOM M BBIPAXKEHHOCTHIO JTUYHOCTHOW TOTOBHOCTH K
poheCCUOHAIBHOW JEATEeIbHOCTH U MPOEeCCUOHAIBHOMY CaMOCOBEPIIEHCTBOBA-
HUIO. BBICTPO M KaU€CTBEHHO BBITIOJIHAET TPY/IOBBIE IEHCTBUS.

Ob606wenHas oyenka cqhopmMupo8aHHOCmMuU KOMNemeHyutl

- HyJICBOM YPOBEHB: KOMIIETCHIIUU HE CHOPMUPOBAHBI;

- MUHUMAJIbHBIN YPOBEHB: 3HAUUTEIbHOE KOJIMYECTBO KOMIIETEHIIUN HEe C(HOPMUPOBAHO;

- IOPOTOBBIM YPOBEHB: BCE KOMIIETEHIIMN CPOPMHUPOBAHBI, HO OOJIBIIMHCTBO Ha MOPO-
IrOBOM YpPOBHE;

- CPEIHUM YPOBEHB: BCE KOMIIETEHIIMHM CPOPMHUPOBAHBI HA CPEHEM YPOBHE;

- IPOABUHYTHIA YPOBEHB: BCE KOMIIETEHIIMU CHOPMUPOBAHBI HA CPEAHEM MJIH BHICOKOM
YPOBHE;

- BBICOKHH YPOBEHB: BCe KOMIETEHINH C(POPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2. Bonpocsl K 3K3aMeHy

OmnpeneneHre MOHATUS «MOJICTTH O0BEKTAY.

OcHOBHBIE CTIOCOOBI TOCTPOCHHS MATEMAaTHICCKUX MOJICTICH.

Omnpenenenre 3a1a4n UACHTH(DUKAIIH.

O060061IeHHas ypoIeHHasi CTPYKTypHasi cxeMa 00beKTa MOISTIHPOBAHUS.
OcHOBHBIE 337]a91 UACHTU(DHUKAITIH.

OCHOBHBIE COCTaBJISIIOIINE MTPOLIEAYPHI UACHTHPUKAIIH.

OcHoBHbIE (paKTOPBI, BIUSIOUINE HA TOCTPOCHUE MAaTEMATHUECKUX MOJIEIIEH.
CranmapTHas cxema B3auMOJCHCTBUS 00bEKTa C OKPYKAFOIICH CPeIoi.

©ooNo Ok wdRE

. Onpezenenne KpUTepus KauecTBa UICHTU(DHUKAIUH.
10 MeTo/b1 OlICHMBaHUS TTapaMeTPOB MOJIENIeH OOBEKTOB.
11.Knaccudukamus METo0B UACHTUPUKAIIIH.
12.Knaccudukanus Mojaese 00beKTOB YIIPaBICHUS.



13.Jlaiite onpeznenenne 0ObEKTOB C COCPEAOTOUEHHBIMU U PACCPEIOTOUCHHBI-
MU TIapaMeTpaMH.

14. XapakTepucTUKH MOJIETIM THUIIA «BXOJl - BBIXOJ» U OMHCAHUE B MPOCTPAH-
CTBE COCTOSIHUM.

15.CrpykTypupoBaHHas MOJENb.

16.[TapameTpudeckue U HemapaMeTpUIecKue MoJean. MeTobl HemapaMeTpH-
YeCKOU NACHTU(PHUKAIUH.

17.CraTtuueckue MOAENH.

18.JIuneiiHble TUHAMUYECKHE HEMPEPBIBHBIE TapaMETPUUECKUE MOJIETIH.

19.JIuneitHble TUHAMUYECKHUE TUCKPETHBIC TApaMEeTPUUECKUE MOJICIIH.

20.ABTOpErpeCCUOHHBIE MOJICTTU CO CKOIB3SIIIIUM CPETHUM.

21.Henuneiinple TMHAMUYECKUE MOIENH.

22.Pasnoxenne BonbTeppa.

23.00muit moax01 K METOjaM HermapamMeTpUiecKon aeHTU(UKAIUY.

24 Unentudukaiuys ¢ UCIOIb30BaHUEM MTEPEXOTHBIX XapaKTEPUCTHK.

25.Unentudukanys ¢ moOMOIIbIO UMITYJIbCHBIX MEPEXOIHBIX XapaKTEPUCTHK.

26.BiustHue aaIuTHBHOTO IITyMa.

27.Metop criaXuBaHUs Ha OCHOBE CKOJIB3SIIIIETO YCPETHEHUS.

28. U nentndukaiys 00bEKTOB C ITOMOIIBIO YaCTOTHBIX XapaKTEPUCTHK.

29.KopemsiroHHbIe METOIbI HACHTH(PUKAIINYA 0OBEKTOB.

30.006mmit moaxod K OIICHUBAHUIO ITApaMETPOB.

31.01eHrBaHuE TApaMETPOB OOBEKTOB MO METOAY HAUMEHBIIIUX KBaIPATOB.

32.PeKkyppeHTHBIEC BEIYUCIUTEILHBIE CXEMBI.

33.UnenTudukaius cTaTM4ecKkoro oobexkTa perpeccnonabiMm MHK.

34.1TocTtaHoBKa 3aa9M UACHTU(DUKAITIN JUHAMUICCKOTO 00BEKTA.

35.UnenTndukaiys muHaMA4ecKoro oobekTa perpeccionabiM MHK.

36.YcnoBusi obecrnieueHus MPEICTABUTENBHBIX PE3yIbTaTOB MPH HCIOJIb30Ba-
Hnu MHK.

37.Unentudukanms nuHaMudeckoro oobekra seHbiM MHK.

38.Unentudukanusa nuHaMuyeckoro oobekra pekyppeHTasiv MHK.

39.0mnpeneneHre UMIYJIbCHON MEPEX0THON (HYHKIIMA 00BEKTA C TIOMOIIIBIO Me-
TO/1a HANMCHBIINX KBaAPATOB.

40.'pagueHTHBIE METOABI UACHTU(DUKAIINHT 00BEKTA.

41.006mmuit moaxo[ K 3a7a4e OLICHUBAHMS IIEPEMEHHBIX COCTOSHUS.

42.0nTuManbHbIA HAOMI0AaTeNb MOTHOTO nopsiaka (puinsTp Kanimana).

43.HabmroaTenb COCTOSTHUS TOHM)KEHHOTO TOPSIKA.

44.AnropuT™M cHUHTE3a HaOJI01aTeNsl TOHMKEHHOTO MOPSIIKA.



4.3. [Ipumep 3K3aMeHAITHOHHOTO OWJIeTa

I'OYBIIO «/loHenkuii HANMOHAJIBHBIN TEXHUYECKUH YHHBEPCUTET»

[Iporpamma: CTICIHATUTET
(6akanaBpuar, CrienUaIuTET, MATHCTPATYPA)
Hanpaienue noaroToBku (CrennuaibHOCTh): 21.05.04 I'opHoe neno
(xox, Ha3BaHUE)
[Tpoduib (MarucrTepckas mporpamma): OnexkTpuduKanus 1 aBTOMaTU3aLHUs

TOPHOI'0 NPOMU3BOJCTBA
(Ha3BaHME)

Cewmectp: BECeHHHUH cemecTp yuebHoro roga 2018-2019r.1.
VY4yebHas AMCUUIUINHA! Wnentudukanus u MoJEIMPOBaHNE TEXHOJIOTHYECKUX OOBEKTOB
BUJIET Nel2

1.0npeneneHre MOHATHS «MOJETH 00BEKTAY.
2. OOmuii moaxo1 K METOaM HelapaMeTpUIecKor UACHTH(PUKAIIUN

YTBepkaeHo Ha 3acefanuu Kagenpsl  ['opHas 37IeKTPOTEXHUKA U aBTOMATHKa UM.

P,M.JIeii6oBa
(HanMeHoBaHHe Kadeapbl HOJHOCTHIO)
IIpoTokon Ne _ or
3aB. kadenpoit Mapenny K.H.
(oaMHCh) (9.1.0.)
DK3aMeHaTop Tkauenko A.E.
(moxnuce) (®.11.0.)

4.4. Kputepuu oleHMBAHUSA

Onenka ucnbiTanus 1o 100-0amipHOM 1IKane GopMupyeTcs Kak cymMMa OajlioB
HaOpaHHBIX 32 OTBETHI Ha BOMpockl ouiiera. [1o kaxmaoMy Bompocy:

— «50 GayoB» — BBICTABISIETCS, €CJIM MPU OTBETE HA BOMPOC CTYAECHT OOHAPY KU
yMEHHUE CBOOOJIHO, JIOTHYHO, YETKO U SICHO MPEAOCTaBIIATh I'PAMOTHbIC, TIPABUIIbHBIC
OTBETHI Ha MOCTABJICHHBIM BOMPOC C MCMHOJIH30BAHUEM TEPMUHOJOTMUA U CHMBOJUKU B
HEOOXOMMOM JIOTUYECKOM TOCTIEI0BATENbHOCTH, a TAKXKE CBEJICHUIN U3 IPYTUX AUCIHU-
IUTMH U 3HaHWH, TPUOOPETEHHBIX paHee; TBep/ble MPAKTUUECKIE HABBIKH C TBOPUYECKUM
NPUMEHEHHEM TOJyYEHHBIX TEOPETUUYECKUX 3HAHH; MCIOJNb30BAaHUE W MPEIOCTaBIIe-
HUE TIOJTHOTO 000CcHOBaHUs Hanbosee 3Q(PEKTUBHBIX U PALIMOHATBHBIX METO/IOB MOKMCKA
pellieHus; yMEHHEe UCIOIb30BaTh MPUOOPETEHHbIE 3HAHUS U HAaBBIKM B HECTAaHAAPTHBIX
CUTYaIHsX, TPEOYIOIIMX BBIXO/Aa HAa MHOM, 0oJiee BHICOKMI YPOBEHb 3HAHMI; MpUBEIE-
HbI AHAJIMTUYECKHE 3aBUCUMOCTH U PACUETHI;

— «40 0amioB» — BBICTABISETCSA, €CJIM MPU OTBETE HAa BONPOC CTYIEHT MPOSIBUII
BBICOKMI ypOBEHb 3HAHMI MpPU OTBETE Ha BOIMPOC, NMOKa3al YMEHUE MPUMEHSTh TEOpe-
TUYECKUE 3HAHUS I pelIeHUs] MOCTABICHHOW 3a/ayud, YeTKO BJAJIEeT U MPUMEHSET
aHAJIMTUYECKUE 3aBUCUMOCTH JIJIsl YCIOBUM 3a7aud, ymMeeT (HOpMyJIupoBaTh BHIBOJBI,
OJIHAKO TP PEUICHUH 33JIa4H JOMYCTHJI HEKOTOPbIe HETOYHOCTH, HEAOCTaTOYHO 000C-
HOBaJ JIOMYIIEHNS, KOTOPbIE UCIOJIb30BAINCH IPU PEILICHUH 3a/1a4U;



— «30 GanyoB» — BBICTABISAETCS, €CIM IIPU OTBETE HA BOMPOC CTYJAEHT OOHAPYKUIT
yMeHHE CBOOOJHO MPENOCTaBIATH MPaBUIbHBIE OTBETHl HA MOCTABJICHHbBIE BOMPOCHI C
UCTOJIb30BAHUEM TEPMHUHOJIOTHHU, a TaKKe 3HAHUHM, MPUOOPETECHHBIX paHee; HaJIudue
HECYIIECTBEHHBIX HEIOCTATKOB MJIM HApYIICHUS MOCIEA0BATEIbHOCTH U3JI0KEHUS; UC-
MOJIb30BaHNWE HE CaMbIX PallMOHAIBHBIX METOJIOB IOKMCKA PElIeHUs; He3HAYUTEIbHbIC
HEIOCTAaTKU WM OUIMOKU B pacyerax;

— «20 6amIoB» — BBICTABIISAETCS, €CIIU MIPU OTBETE HA BOIPOC CTYACHT OOHAPY KU
0a30BbIe 3HAHUS 10 BOIMPOCY, 3HAHWE OCHOBHBIX AHAJIMTUYECKUX 3aBUCUMOCTEH, Omu-
CBIBAIOIINX 3aJaHHBIA MPOILIECC, OJHAKO IOMYCTHJI CYIIECTBEHHBbIE OLIMOKH MpPU BbI-
MOJIHEHUHU PAaCcyYeTOB, HE CMOT CUCTEMAaTU3HPOBATh UCXOAHBIE JAHHBIE U CPOPMYITUPO-
BaTh BHIBO/IBI;

— «10 GanyoB» — BBICTABISAETCS, €CIM IIPU OTBETE HA BOMPOC CTYJAEHT OOHAPYKUI
BJIa/ICHHE OCHOBHBIMH TOJIOXKCHUSAMU MaTepuaja, HO (parMeHTapHO W HEMocjenI0Ba-
TEJNbHO JAeT OTBETHI HAa MOCTABJICHHBIE BOMPOCHI; Cla0ble MPAKTUUYECKHE HABBIKH; T10-
MCK peIIeHUs] TUIOBBIX CTAHJAPTHBIX 33a]a4 HepallOHAIBHBIMU CIIOCO0aMH C MPHHIIU-
NUATBHBIMU OIIMOKaMU;

— «0 GanyoB» — BBICTABJISIETCS, €CIU MPU OTBETE HA BOMPOC CTYACHT OOHAPY KU
HE3HAUUTENIbHBIA 00Mii 00beM 3HaHUN, OTCYTCTBHE HABBIKOB B PEIIEHUH 3a/ad IO
pa3IMYHBIM TeMaM JUCUUIUIMHBI AOMYCTHJ HMPUHIHUNHAIBHBIE OMIMOKN MPU PELICHUU
3aJa4, KOTOpPbIE HE TAlOT BO3MOXKHOCTHU BBITIOJHUTD 33/1aHUE, WIN €CIIH PelIeHne 3a/1a-
91 OTCYTCTBYET.

[TepeBon omenku n3 100-6ammpHOlN mKambl B rocynapctBeHnyio u ECTS ocy-
IIECTBIISIETCS B COOTBETCTBUU CO Kol mpuBeneHHoW B «[lomoxkenun o6 opraHu-
3a1uu yaeOHoro mporecca B JJoHekoM HallMOHAIBHOM TEXHUYECKOM YHHBEPCUTE-TEY,
yTBepk1€HHOM IpukazoM JJoHHTY Ne337-14 ot 02.05.2018rr.

[Tonyuennast onenka no 100-OabHOM IIKajie ONpeNesieT OLEHKY MO Haluo-
HaJb-HOM mKkane u mkaine ESTS.

[Ipn ompeneneHUM SK3aMEHALMOHHOM OLEHKM YUYMTBIBAETCS TEKyIlas ycIeBae-
MOCTb B BUJI€ CYMMBbI JOTIOJHUTEIBHBIX OAJIJIOB MO CIAEAYIOIIUM BUAaM padoT:

- CBOEBPEMEHHOE BBITIOJIHEHHE U 3allUTa JA00OPATOPHBIX padboT — 10 5 0asioB;

- aKTUBHas paboTa U MOCTOSIHHOE MOCeIIeHHE JIEKIHU — 10 3 0asuioB;

- MOJIOKUTEIbHBIE KOHTPOJIbHBIE OMPOCHI HA JIEKIMIX — 10 5 0aJuioB.

BrinonHnenue u 3ammuTa BCEX 3alNTAHUPOBAHHBIX JIAOOPATOPHBIX paboT, a TaKxke
BBITIOJTHEHHUE M 3aIUTHl KypCOBOW pabOTHI SBISIETCS 00s3aTENbHBIM YCIOBHEM JIOIMyCKa
K 9K3aMEHY.

4.5. Ilpumep TeKyLIero onpoca Ha JJadopaTopHbIX padoTax

JlabopaTtopHas paborta Ha Temy: «MoaenupoBaHUe CTAIIMOHAPHOW TUHAMUYECKOU
CHUCTEMBI MIEPBOIo NMOpsiAKa». Bompockl npu TEKyIIeM orpoce:
1. Jatb ompejieneHue «CTallMOHAPHON JMHAMUYECKON CUCTEMBI».
2. TlosicCHUTH KOHEUHYIO 1IEIb MOJICTUPOBAHMS paOThl CTAlMOHAPHONU JUHAMUYE-
CKOW CHUCTEMBI C UCIIOJIb30BaHueM mpukiaaHoro maketsl MathCAD.
3. Kaxkwme cpenctna npukinamgaoro naketsl MathCAD #ucnos30Bavch MpH BbI-
MOJTHEHUHU JTa00paTOPHOI pabOTHI.



4. Yro Takoe «(hazoBblil MOPTPET MPOIIECCa B CUCTEMED.
5. Ilpoananu3upyiiTe NOIy4EHHbIE B pE3YIbTaTE MOACIUPOBAHUS I'paUKH, KaK
OHM XapaKTEPU3YIOT UCCIEAYEMYIO CUCTEMY.

4.5. IlpumepHasi TeMaTHKAa KypPCOBBIX padoT:

CornacHo yueOHOMY TUIaHy, 1o gucuuiuinae "MnenTudukanys u MoJIeaupoBa-
HHE TEXHOJOTUYECKHUX MPOIIECCOB" MpeycCMOTpeHa KypcoBas paboTa. [IpumepHas te-
MaTHKa KypCOBBIX paloT:

1. MaremMaTtrnueckoe MOJEIMPOBAHUE TEXHOJOTUYECKOTO Ipollecca TOOBIYU YT
BbIeMOYHBIM KoMOaiiHOM 1K101Y B ounctHOM 3a00€ MIaXTHI.

2. MareMaTuyeckoe MOJEIUPOBAaHUE TEXHOJIOTHYECKOTO Ipoliecca MOOBIYM YIJIs
BBIEMOYHBIM KOMOaitHOM BbleMOYHBIM KomOaiiHoM YKJI1200-250 B ouncTHOM
3200€ IIaxThI.

3. Marematnueckoe MOJICTUPOBAHUE TEXHOJIOTHISCKOTO MPOIecca MPOXOAKH TOp-
HBIX BBIPA0OTOK MPOXOAYECKUM KOMOAMHOM.

4. MaremMaTH4ecKoe MOJACIUPOBAHUE PAOOTHI TEXHOJOTHYECKOTO 00OBEKTa ydacT-
KOBOT'O KOHBEHEPHOTO TPaHCIIOPTA.

5. Marematuueckoe MOJETUPOBAHUE PAOOTHI TEXHOJOTUUECKOTO OOBEKTa Maru-
CTPaJIbHOTO KOHBEHEPHOTO TPAHCTIOPTA.

6. Marematuueckoe MOJECIUPOBAHNE PAOOTHI TEXHOJIOTHYECKOTO 00BEKTa TIPOMe-
KYTOYHOTO MEXaHU3UPOBAHHOTO OyHKEpa.

/. Marematuueckoe MOJEIUPOBaHUE PaOOThI TEXHOJIOTHYECKOTO O0BEKTa peiib-
COBOT'0 3JIEKTPOBO3HOTO TPAHCIIOPTA.

8. Maremarnueckoe MOJEIMPOBAHUE TEXHOJOTHYECKOrO TIpoliecca TIaBHOTO
IPOBETPUBAHMS TOPHBIX BHIPAOOTOK IIAXTHI.

9. Marematuueckoe MOJECIUPOBAHUE TEXHOJOTUYECKOIrO IMpoIlecca MpPOBETPUBA-
HUS TTOATOTOBUTEIHHOM BRIPAOOTKH IIAXTHI.

10.MaTtemaTryeckoe MOJACIUPOBAHUE TEXHOJOTHYECKOTO IMpoIecca BOJOOTINBA
ITaXTHI.

11.MaTteMaTu4ecKkoe MOJICTUPOBAHNE PAOOTHI TEXHOJIOTHYECKOTO 0OBEKTa CKHUIIO-
BOTO MTObEMA MIAXTHI.

12. MaTtemaTu4ecKkoe MOACITUPOBAHNE Pa0OTHl TEXHOJIOTHIECKOTO MPOIIecca IJICK-
TPOCHAOKEHUS IAXTHI.

13.MaTtemMaTuyeckoe MoJeIMpoBaHne paboThl TEXHOJOTUYECKOIro Ipoliecca Tel-
J0CHAO0KEHHUS IAXTHI.

14 . MaTeMaTuyeckoe MOJIETUPOBAHKE PA0OThI TEXHOJIOTHYECKOTO O0BEKTA MOTpy-
30YHOT0 KOMIUIEKCA IaXThl.

15.MaremaTuueckoe MOJEIUpOBaHNE PabOThl TEXHOJOTMYECKOI0 00BhEKTa HaIOP-
HOTO THJIPOTPAHCIIOPTA TUAPOIIAXTHI.

KypcoBasi pabota cmaercs Ha MPOBEPKY MHUHUMYM 3a JBE HEIETU JI0 3a4€THOMN
ceccuu. [Ipu coOmrogeHnn Bcex TpeOOBaHUM K COACPKaHUIO U O(POPMIICHHUIO KypCOBOM
paboThI CTYIEHT JOIyCKaeTcs K ee 3amuTte B (popme cobeceoBaHMs MPENno1aBaTellb-
CKOM KOMHCCHH.



3a BBINOJHEHHUE U 3aIUTy KypCOBOM pabOTHI CTYAECHT MOdy4aeT oneHky no 100-
OaJUTbHOU 1IKaJie, epeBoj] KoTopol B rocyaapctBeHHyo u ECTS ocymiectBusieTcs B
COOTBETCTBUM CO KON mnpuBeneHHON B «llomokennn 00 opraHuzanuu y4yeOHOTO
nporecca B JIoHENKOM HAalMOHAIbHOM TEXHUYECKOM YHUBEPCHUTETE», YTBEPKIEHHOM
npukazom JoHHTY Ne337-14 ot 02.05.2018r. ITonydyeHue monoXKuTEIbHOM OLICHKH 3a
BBINIOJIHEHHE U 3aLIUTY KypCOBOM pabOThI ABJISIETCS 0053aT€NbHBIM YCIOBUEM JIONyCKa
K OK3aMEHY.

4.6 KypcoBoe npoekTupoBaHue

CornacHo yueOHOMY TUIaHy, 10 auctuiuinie "Vaeatudukanus u MoaennpoBa-
HUE TEXHOJOTUYECKUX IpoLeccoB” MpeaycMoTpeHa KypcoBas padbora. [Ipumepnas te-
MaTHKa KypCOBBIX paboT:

16. Maremaruueckoe MOJAETUPOBAHUE TEXHOJOTMYECKOTO IMpolecca 100bIYu
yrist BeleMO4YHbIM KoMOaliHoM 1 K101V B ouncTHOM 3a00€ 1I1axThl.

17.MaTteMaTnyeckoe MOJEIMPOBAHNE TEXHOJIOTMYECKOTO IMpoliecca A0ObIUU YIIIs
BBIEMOYHBIM KOMOAMHOM BEIeMOYHBIM KoMOarHoM YKJ[200-250 B ouncTHOM
3a00€ MIaxThI.

18.MaremaTtn4yeckoe MOJECIUPOBAHUE TEXHOJOTUYECKOTO TMPOIecca TMPOXOIKH
TOPHBIX BBIPAOOTOK MPOXOAYECKUM KOMOAITHOM.

19.MaTtematnyeckoe MOjeIUpOBaHUE PAOOThI TEXHOJIOTMYECKOTO O0OBEKTa y4acT-
KOBOT'O KOHBEHEPHOr0 TpaHCHOPTa.

20.MatemaTuyeckoe MOJAEIUPOBaHUE PadOThl TEXHOJOTMYECKOro OOBEKTa Maru-
CTPaJbHOIO KOHBEHEPHOI'O TPAHCIIOPTA.

21.MaremaTuyeckoe MOJAEIMPOBAaHHE PAaOOTHI TEXHOJOTMYECKOTO OOBEKTa Mpo-
MEXYTOYHOTO MEXaHU3UPOBAHHOTO OyHKEpa.

22.MareMaTuueckoe MOJEIUPOBAaHUE PaOOThI TEXHOJIOTHYECKOTO O0BEKTa peilb-
COBOI'0 3JIEKTPOBO3HOTO TPAHCIIOPTA.

23.MaTtemaTuyecKkoe MOJECIMPOBAHNE TEXHOJIOTHYECKOr0 IMpolecca TIaBHOTO
MPOBETPUBAHUS TOPHBIX BBIPAOOTOK IIAXTHI.

24 MaTtemMaTUyecKoe MOJEIMPOBAHHE TEXHOJOTHYECKOTO TMpollecca MPOBETPUBA-
HUS TIOJITOTOBUTENIbHOM BHIPAOOTKHU IIAXTHI.

25.MaTtemaTuueckoe MOJECIMPOBAHHE TEXHOJOTHYECKOTO IMpoliecca BOAOOTIMBA
IaXThI.

26.MareMaTuueckoe MOJIETUPOBaHNE PA0OThI TEXHOJIOTMUYECKOTO 00BEKTa CKUIIO-
BOT'O MOIbEMA IAXTHI.

2. MaTeMaTuyeckoe MOJEINPOBaHNUE pabOThl TEXHOJIOTMYECKOTO Mpoliecca IJeK-
TPOCHAOKEHUS IAXTHI.

28.MareMaTuueckoe MOJIETUPOBaHKE PabOThl TEXHOJIOTUYECKOro Ipoliecca Tel-
JIOCHA0KE€HUS IIaXThl.

29.MatemaTtuueckoe MOAEIMPOBaHNE PAOOTHI TEXHOJOTUYECKOTO0 00BEKTa MOrpy-
30YHOI'0 KOMIUJIEKCa IaXThl.

30.MaTemaTHueckoe MOJAEINPOBAHNE PabOThI TEXHOJIOTHYECKOT0 OOBEKTa HAIMOP-
HOTO THAPOTPAHCIIOPTA TUAPOIIAXTHI.

Pa3paboTka Bcex pazzenoB MpoekTa JAO0KHa 0a3upoBaThCs HA MAKCHUMAJIbHOM HC-

M0JIb30BAaHNHU MPOTPECCUBHBIX TEXHUYECKUX CPEJICTB U mepeaoBoi TexHosoruu. Coort-



BETCTBYIOILME PEUIEHUS — NPUHUMAThCS HA OCHOBE aHAJIM3a COBPEMEHHON TEXHHYE-
CKOU juTepaTypbl. [IpUHATHI B MPOEKTE MHCTPYMEHT JOJKEH COOTBETCTBOBATH JACH-
CTBYIOILIMM CTaHJapTaM.

KypcoBasi pabota ciaercst Ha NPOBEPKY MHUHUMYM 3a JBE HENEIU 10 3a4€THOMN
ceccud. [Ipu coOmroieHNN BceX TPpeOOBAHUM K COACPKAHUIO U O(POPMIICHUIO KYPCOBOM
paboThl CTYACHT JOMyCKaeTcs K ee 3ammuTe B hopMe coOecenoBaHusl MpernoiaBaTesb-
CKOM KOMHMCCHH.

3a BBIMIOJIHEHHE U 3aIIUTY KypCOBOM pabOThl CTYJEHT MOJay4yaeT oueHky mo 100-
OayuIbHOM 1IKaje, mepeBoj] KoTopoil B rocynapctsennyto u ECTS ocymecTBisieTcst B
COOTBETCTBUM CO IKaNON mpuBeneHHON B «llomokennn 00 opraHuzamuu y4eOHOTO
npouecca B JIOHEIIKOM HAIMOHAJIBHOM TEXHHUYECKOM YHUBEPCUTETE», YTBEPKIEHHOM
npukazom JIoHHTY Ne337-14 ot 02.05.2018r. ITonydyeHue moiaoXKUTEIbHOM OLICHKH 3a
BBITIOJIHEHUE U 3aTUTY KypCOBOM pabOTHI ABISETCS 0053aTEIBLHBIM YCIOBHEM JIOMyCKa
K 9K3aMEHY.

[Ipy oleHMBaHUU PE3YyJBTATOB KYpPCOBOTO MPOEKTUPOBAHUS PYKOBOJACTBYIOTCS
CJIEYIOLIUM pACTIPEACICHUEM MaKCUMaIbHO BO3MOKHOTO KOJIMYECTBA OAJIOB MO OC-
HOBHBIM pa3jiesiaM MPOEKTa:

HaumenoBanue pasznena MaxkcuManbHO

BO3MOYKHOE
/n KOJIMYECTBO Oaj-

JIOB

PacueTHOo-TIOSICHUTEIbHAS 3aIIMCKA 50

['padmyeckas yacTh IpoeKTa 30

3ammTa KypcoBOTO IIPOCKTA 20

HUTOT'O 100

OnennBanue pasesna MPOU3BOIUTCS UCXOS U3 CIECIYIOIETO:

— TMPaBWIbHOE M 000CHOBAHHOE (aPTYMEHTUPOBAHHOE) MTPOCKTHOE PEIICHHUE C HC-
MOJIb30BAHUEM MPOTPECCUBHBIX TEXHOJIOTHI, COBPEMEHHOTO O0OpYAOBaHUS U UHCTPY-
MEHTa, TPaMOTHOE NMPUMEHEHHE METOIUKU pacdyéra — MAaKCUMAJIBHO BO3MOYKHOE KOJIH-
4yeCTBO 0aJIJIOB;

— MPaBUJIHLHOE TPOEKTHOE PEIICHUE C 3aMEUaHUSMHU MO OOOCHOBAHUIO (HM3JI0XKe-
HUE MaTepualia He BCET/ia JIOTHYHOE), MMEIOTCS 3aMeYaHus 10 BEIOOPY 000py10BaHMs,
WHCTPYMEHTA, MPUBEJICHHOMY PacuéTy M MCIIOJIb30BAHUIO €r0 Pe3ysbTaToB — OT 1/3 1o
2/3 0T MaKCHMaJIbHO BO3MOKHOT'O KOJIMUECTBA OAIIIOB;

— HEBEPHOE TPOEKTHOE pEIIeHUE, HEYyMEHUE BBITIOJIHUTH PAcUeT JJIsi MPUHSATHS
pEIIeHMS, TOTYyYeHUS HEOOXOAUMBIX PE3YJIBTATOB — HOJIb OAJLIOB.

HroroBasi orieHKa MO KypCOBOMY IMPOCKTUPOBAHUIO OMPEIETAETCS CyMMHUPOBa-
HHEeM HaOpaHHBIX IO pa3jeiaaM 0aslioB.

Tekymuil KOHTPOJIb 3HAHUN CTYJIEHTOB MPOU3BOIUTCA IO PE3YJIbTATAM BBIIIOJI-
HEHHUs JTA0OPaTOPHBIX PAabOT U KOHTPOJILHBIX OMPOCOB B XOJI€ JICKITUH.

IIpome:xyTouHasi aTrecTanMs Mo pe3yjabTaTaM OCBOCHHUS TUCIUILIUHBI B CEMECT-
pe npoBoAUTCS B (OpME CEMECTPOBOrO 3K3aMeHa B cOOTBETCTBUU C «Ilonoxenunem 00



opraHu3anuu y4yeOHoro mpoiecca B JlIoHEIIKOM HallMOHATHPHOM TEXHUYECKOM YHUBEP-
cuterey, yrepxkaeHHoM npukazoM JJoHHTY ot 02.05.2018r. Ne 337-14.

IIpu onpedenenus ypoeHsa 3Hanuti cmyoeHmos npenooasamend pyKko80oOCmaeyemcs
KpumepusmMu OYeHKU 3HAHUL, AGIANUWUMUCI COCMABIAIuiel Y4eOH0-MemoouyecKko2o
KOMNJIeKCA OUCYUNTIUHBI.

Texyuuii KOHTPOJIb 3HAHWIA CTYJEHTOB IMPOU3BOJIUTCS IO PE3YJIbTaTaM BBITIOJI-
HEHUs J1a00paTOPHBIX PabOT U KOHTPOILHBIX OMIPOCOB B XO/I€ JICKITUH.

IIpome:kyTouHAasi aTTeCcTAIUs 110 pe3yIbTaTaM OCBOCHUS TUCIUTIIINHBI B CEMECT-
pe mpoBOAUTCS B (JOpME CEMECTPOBOTO dK3aMeHa B cOOTBETCTBUU C «Ilonoxxennem 00
opraHuzanuu y4eOHoro mpoiiecca B JIoOHEIIKOM HallMOHAJIBHOM TEXHUYECKOM YHUBEpP-
cutere», yreepxkaeHHom npukazom JounHTY ot 02.05.2018r. Ne 337-14.

IIpu onpedenenus ypoeHs 3HAHUU CMyOeHMO8 Npenooasameib pyKO80OCME)enicsl
KpUmepusmu OYeHKu 3HAHULL, AGIAIOWUMUCA COCMABIAIWel YY4eOHO-Memoouiecko2o
KOMNIEKCA OUCYUNTIUHDL.

5 PEKOMEHIAYEMAS JIMTEPATYPA
I Ocnoenan numepamypa

1. Junurenckas, A. H. Unentuduxaius o0beKTOB yIpaBieHHs : yueOHOE 1MOCco-
oue / A. H. lunurenckas. — 2-e uza. — Camapa : Camapckuii rocy/1apCTBEHHBIN TeX-
Huyeckuii yausepcutet, ObC ACB, 2017. — 140 c. — ISBN 2227-8397. — Tekcr :
AIIEKTPOHHBIN // DnexkTpoHHO-0ubmoTeyHas cuctema [PR BOOKS : [caliT]. —

URL:http://www.iprbookshop.ru/90493.html. — Pexxum moctyma: 1ist aBTOPH3UP.
[Tonp3oBarenen

2. Jleonosa H.JI. KomnbrorepHoe MoieupoBanue [ DIeKTPOHHBIN pecypc] : Kypc
nekmuit / H.JIL. Jleonosa ; ®I'bBOY BIIO "C.-II0. roc. TeXH. yH-T pacTHUT. MOJUMEPOB". -
1 MG6. - Cankr-IletepOypr : [0.1.], 2015. - 1 daiin. — Pexum
na: http://ed.donntu.org/books/cd5990.pdf . - 3aru. ¢ skpana. - CucreM. TpeOOBaHHMS:
Acrobat Reader.

3. Uepnsiit A.A. Marematnueckoe MOACIUPOBAHUE [ IICKTPOHHBIN pecypc] :
yuebHoe nocobue / A.A. Uepnslii ; [lens. roc. yH-T. - 6 M6. - Ilen3sa : Ilens. roc. yH-T,
2011. - 1 daitn. — Pexum mocryma: http://ed.donntu.org/books/cd5855.pdf. - 3arm. ¢
skpana.- Cuctem. TpeboBanus: Acrobat Reader.

II /lononnumensnasa aumepamypa

4 MoaenpoBaHue cUCTeM [ DIIEKTPOHHBIN pecypc] : yueOHoe mocolue Jisi By30B /
N.A. Enuzapos, 10.®. MaprembsiHoB, A.I' .Cxuptnanze, A.A. Tperbsikos. - 1 MO. -
Tam00B : TITY, 2011. - 1 dbaii. — Pexum
na: http://ed.donntu.org/books/cd6033.pdf - 3ari. ¢ skpana.- Cuctem. TpeOOBaHHS:
Acrobat Reader.



http://www.iprbookshop.ru/90493.html
http://ed.donntu.org/books/cd5990.pdf
http://ed.donntu.org/books/cd5855.pdf
https://www.studmed.ru/schipanov-ka-i-dr-modelirovanie-i-analiz-sistem-avtomaticheskogo-upravleniya-v-matlab_fa517e32b1f.html
https://www.studmed.ru/schipanov-ka-i-dr-modelirovanie-i-analiz-sistem-avtomaticheskogo-upravleniya-v-matlab_fa517e32b1f.html
https://www.studmed.ru/schipanov-ka-i-dr-modelirovanie-i-analiz-sistem-avtomaticheskogo-upravleniya-v-matlab_fa517e32b1f.html

5. ABepuenkoB, B. 1. OCHOBBI MaTEMaTUYECKOTO MOJEIMPOBAHUSA TEXHUYECKHUX
cucteMm : yuebHoe mocooue / B. . Arepuenkos, B. I1. ®enopos, M. JI. Xelidern. —
bpsiack : bpstHckuil TOCyIapcTBEHHBIM TexHUUeckuil yHuBepeuret, 2012, — 271 ¢. —
ISBN 5-89838-126-0. — TekcT : 31eKTpOHHbIN // DNEKTPOHHO-OMOIMOTEeYHAasE CUCcTeMa
IPR BOOKS : [caiir]. — URL.: http://www.iprbookshop.ru/7003.html. — Pexum mo-
cryna: nns aropusup. [lonszoBarenei

6. JIpsikonos, B. II. MATLAB. [DnekTpoHHbIN pecypc]: MOJHBIA caMOy4UTEeINb /
Hesxonos, B. TI. . — 8,52 M6. — M.: JIMK IlIpecc, 2012 - 1 ¢aitn. — Pexum
na: http://elprivod.nmu.org.ua/files/mathapps//IpsikonoB_matlab_mosHblif caMoy4u-
tenb.pdf - Cuctem. TpeGoBanus: Acrobat Reader

7. Bockoboitankos, 10. E. Maremarndeckoe moaenupoBanue B makere MathCAD
: yaebHoe mocobue / FO. E. BockoborinukoB. — HoBocubupck : HoBocubOupckuii rocy-

JTAPCTBEHHBIM apXUTEKTypHO-CTpouTeNbHbI yHHUBepcuTeT (Cubctpun), 9bC ACB,
2018. — 222 ¢. — ISBN 978-5-7795-0843-8. — TekcT : 2JeKTpOHHBIN // DIEKTPOHHO-

OnOIMoTEeYHAs crucTemMa IPR BOOKS: [caitT]. —
URL: http://www.iprbookshop.ru/85879.html. — Pexxum moctyma: st aBTOPH3HD.
0JIb30BAaTENIEH

6 YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCIHUIIINHBI
Y4eOHO-MeTOAUYECKHE U31aHN, pa3padoTranHbie B [lonHTY:

1. KoncmekT nekmuiit mo nucuuruinie «aeHTudukanms 1 MOIEeTUPOBAHUE TEX-
HOJIOTUYECKUX OOBEKTOB» (I CTYJEHTOB HarpasieHus noaroroBku 15.03.04 «Asro-
MaTH3alUsl TEXHOJOTHYECKUX MPOIIECCOB U MPOU3BOACTBY MO MPOPUI0 « ABTOMATH3U-
POBAaHHOE YIPABJIEHUE TEXHOJOTMUYECKMMH IpoleccaMm» U cnennanbHoctn 21.05.04
«I"opHoe neno», cneruanuzanuss NelQ) o4yHOI, 0OYHO-3a04HOM U 3a04HOM opmM 00yue-
HUA. YpoBeHb oOpa3zoBaHus: OakanaBpuar, crneuuanuter)/ Tkauenko A.E. - Jlonenk,
'OV BIIO «louHTVY», 2017 — 31 c. (noctym yepe3 TUYHbIi KaOUHET CTYJICHTA).

2. Metoaudeckrue ykKa3aHHs K BBITIOJIHCHHUIO JJaOOPaTOPHBIX pabOT IO JIHUCIIH-
winHe: «nentudukanus 1 MOACIUPOBAHUE TEXHOJIOTHYECKUX OOBEKTOBY: (I CTY-
JNEHTOB HampaBieHus noarotoBku 15.03.04 «ABTomaTu3anusi TEXHOJIOTHYECKHUX IPO-
IIECCOB U MPOU3BOJICTB» MO MPODPHIII0 «ABTOMATU3UPOBAHHOE YIIPABJICHUE TEXHOJIOTU-
ye-CKMMHM TpolieccaMu» U crenraibHocTi 21.05.04 «I'opHoe aenoy», crienuaiu3aius
NelO ouHOI, 0YHO-32049HOI U 3a04HOM opM OO0yueHuUs. YPOoBEeHb 00pa3oBaHus: Oaka-
naBpuart, cnenuanurer)/ Tkauenko A.E. - lonenk, 'OY BIIO «/louHTVY», 2017 — 57 c.
(moctyn yepe3 TUYHBIN KaOWHET CTYICHTA).

3. Meroanueckue yKa3aHus K BBIITOJHCHHIO KYpCOBOW pabOTHI IO JTUCIHILINHE:
«Anentudukanuss 1 MOJACIUPOBAHUE TEXHOJIOTUYECKUX OOBEKTOB» (ISl CTYJEHTOB
HarnpasyieHUs: noarotoBku 15.03.04 «ABToMaTu3anms TEXHOJOTHYECKUX MPOLIECCOB H
MPOU3BOJICTB» MO NPOPUII0 «ABTOMATU3UPOBAHHOE YMIPABIECHUE TEXHOJOTHUUECKUMHU
npoueccamMu» U crienranbHocT 21.05.04 «'opHoe nmeno», cnennanmu3amus NelO  ou-


http://www.iprbookshop.ru/7003.html
http://elprivod.nmu.org.ua/files/mathapps/%D0%94%D1%8C%D1%8F%D0%BA%D0%BE%D0%BD%D0%BE%D0%B2_matlab_%D0%BF%D0%BE%D0%BB%D0%BD%D1%8B%D0%B9%20%D1%81%D0%B0%D0%BC%D0%BE%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8C.pdf
http://elprivod.nmu.org.ua/files/mathapps/%D0%94%D1%8C%D1%8F%D0%BA%D0%BE%D0%BD%D0%BE%D0%B2_matlab_%D0%BF%D0%BE%D0%BB%D0%BD%D1%8B%D0%B9%20%D1%81%D0%B0%D0%BC%D0%BE%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8C.pdf
http://www.iprbookshop.ru/85879.html

HOM, 0YHO-320YHOM M 3a09HOM (opM 00yueHUs. YPOBEHb 00pa3oBaHus: OakalaBpuar,
cnenuanuret)/ Tkauenko A.E. - Jlonenk, ['OY BIIO «louHTY», 2017 — 23 c.

JJIeKTPOHHO-MH(POPMALHOHHBIE PECYPChI
1. 5bC IOHHTY - http://donntu.org/library

2. MatLab. PykoBoACTBO 1151 HQUMHAIOIIIHX -
http://www.chemometrics.ru/materials/textbooks/matlab.htm

3. U.B.Yepnsbix. "Simulink: MHCTpYMEHT MOACIUPOBAHUS JUHAMUYECKUX CH-
crem"- http://matlab.exponenta.ru/simulink/book1/

4. Yyeouuk no MathCAD 2001 -
http://itmu.vsuet.ru/Posobija/MathCAD/INDEX.HTM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE JUCIHUIIJIMHBI

1. JleKuUMOHHBIC 3AHATHSA

VYueOHast ayIuTOpHs sl IPOBEACHHUS 3aHATHM JEKIIMOHHOTO THIIA, TEKYIIETO KOH-
TPOJISI U IPOMEKYTOUYHOM aTTECTALINK, BKIIFOYAET B CBOM COCTaB:

- MyJIbTUMeUITHOE 000pyaoBanue: koMibioTep Celeron 2.26 GGz; MmyasTUMEAMIA-
HBII [IPOEKTOP, DKPaH;

- OC — Ubuntu 14.04 Lts (6ecrutatHas Bepcusi), OpenOffice 3.1.1 (Oecrathas Bep-
cus);

- CIelMaIn3upoBaHHas MeOellb: 10CKa ayJUTOPHAsI, CTOJIb Ay AUTOPHBIE, CTYJIbS
YYEHUYECKUE; IEMOHCTPALIMOHHBIE CTEH/IBI U TUIAKATHI).

2. JlaGopaTopHblie padoThI:

Crenmanu3upoBaHHas J1abopaTopusi aBTOMaTU3UPOBAHHBIX CUCTEM YIIPABIICHUS TEX-
HOJIOTMYECKUMU MPOLECCaMU JJIsi TPOBEICHUSI TaOOPATOPHBIX paboT, KypCOBOIO MpPoO-
EKTUPOBAHUs, TPYNIOBBIX U MHIUBUIYAIbHBIX KOHCYJIbTAI[MM, TEKYIIErO0 KOHTPOJIA U
POMEKYTOUYHOM aTTeCTALMK, BKJIIOYAET B CBOM COCTaB:

- KOMITBIOTEPHI, 00bCIMHEHHBIC B CETh [3epHET ¢ BHIX0OJOM B MHTEpHET: KOMIIBIOTEP
CII 700 tray, kommnbtotep P-3-667, komnbtotep CII 700 tray, kommbiotep 1P4-3,0 GHz,
koMmrbtoTep Athion "64 3800, kommbiotep C/61. C-667, komnwsiotep CII 700 tray, koM-
nbtotep CII 700 tray, kommnstotep CII 700 tray, komnbiotep Frime Com,;

- 1a0OPATOPHBINA CTEHJ 10 U3YyUYEHUIO KOMITBIOTEPHO-UHTETPUPOBAHHBIX CPENICTB MPO-
u3zBosictBa BAT ,EJIEMEP” usmepenust Gu3uveckux mnapaMeTpoB TEXHHUYECKUX 00b-
€KTOB, YIIPABJICHHS TEIJIOBBIMU MIPOLIECCAMU U THEBMOABTOMATHKOM;

- 1abopaTopHble YCTAaHOBKM Ha  OCHOBE MPUMEHEHUS  KOMIIBIOTEPHO-

MHTEIPUPOBAHHBIX CYETYMKOB IEKTPUUECKON U TEIMJIOBOM SHEPTUH, (CUETUUKH: ,,EBPO-
anbda”’, LZQM; KM-5-1; ,,EMP”; | ET”);


http://donntu.org/library
http://www.chemometrics.ru/materials/textbooks/matlab.htm
http://matlab.exponenta.ru/simulink/book1
http://itmu.vsuet.ru/Posobija/MathCAD/INDEX.HTM
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