





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
UYNC/IEHHOE MOJE/IMPOBAHUE B TEIVIOSHEPI'ETUKE N IT'NAPOASPOJUHAMMUKE

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

INCK-1.1 — crmoco6HOCTh HWCMO/Ib30BaTh 3HAHUS (DyHZAMEHTA/bHBIX pPa3[e/ioB eCTeCTBEeHHOHAyYHOTO U
MpodeCCHOHATBLHOTO I[UK/IOB /i1 TIOHMMaHUsT (PM3UUECKOM CYIIHOCTH pabourx IMpoIieccoB, MPOTEKAIOIINX B
00beKTax TeryIoMacCOOOMEHHOTO 3HEPreTHUeCKOro 00OpyZoBaHMS C lLiefbl0 obecreueHuss HaJeXHOCTH
paboThI ¥ ONITUMAJIBHBIX YC/IOBUH €ro (yHKI[MOHUPOBaHHUS

ICK-1.2 — crocobHocTs pa3pabaTbiBaTh (QU3NUeckre U MaTeMaTHuecKhe MOfield  TIPOLecCoB
TerioMaccooOMeHa, IPOTeKAIOIIMX B SHEPreTUUeCKHX YCTaHOBKaX
[ICK-1.3 — cnocobHOCTb MPOBOAUTh aHa/IU3 [IPOLIECCOB TelyloMaccooOMeHa C  MCIO/Ib30BaHHEM

COBPEMEHHBIX I/IH('])OpMaL[I/IOHHBIX TEXHOHOFHﬁ, TOTOBHOCTh K HpOCI)ECCHOHElJILHOﬁ 3KCIUTyaTallir
COBPEMEHHBIX CPeACTB BEIYMC/IUTE/IBHOIO MOAE/TMPOBAHMSA

@®opMHPOBaHHNIO KOMIIETEHLUH CITY)KUT JJOCTIKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
IICK-1.1

3HAHUA:

Ha YpOBHe Ipe/|CTaB/IeHUM:

- (pusnyeckre U MaTemMaTH4yeCKHe MOJE/H, ONMChIBAIOLMe HEKOTOPbIe MPOLIeCChl, IPOMCXOIe TIPU
SKCIUIyaTalliy B U3/le/UsIX TellJIOSHepreTUKU U PaKeTHO-KOCMUUEeCKOM TeXHUKUY;

Ha ypOBHe BOCIIPOU3Be/eHUsI:

- OCHOBHBIE CIIOCOOBI Pa3pabOTKK M TNPHUMeEHEeHHs] YUC/IeHHBIX MeTOJOB /IS pelleHHs OTMeYeHHBIX
3a71ay;

Ha YpOBHe NMOHMMaHUsI:

- OCHOBHbIe CBOMCTBa UMC/IEHHBIX METO/IOB;

YMeHus:

- HCIO/b30BaTb MaTeMaTWUecKWd anmapaT Y WHGOPMAallMOHHble TEeXHOJOTMM NP  U3yueHUH
€CTeCTBEHHOHAYUHBIX JUCLIUII/IVH;

- CTPOUTH MaTeMaTHuecKue Mogenu GU3NuecKnx siBjieHnH;

HABbIKU:

- pa3paboTKM  MareMaTW4eCKWX  Mofesed, OMUCHIBAKOIIMX  (QYHKLIMOHUDOBaHWE  W3ZeIUi
TeIJI03HepreTHKU.
IICK-1.2

3HAHUA:

Ha YpPOBHe Npe/iCTaBIeHul:

- (uU3MuUecKrde U MaTeMaTHUUeCKHe MOJe/H, ONMChIBaIOLe HEKOTOPbIe MPOLeCChl, TPOUCXOAAILME TIPH
SKCITyaTalliy B U3/leUsX TeIJI03HepreTUKH U PaKeTHO-KOCMHUYeCKOUM TeXHUKY;

- YUCJIeHHble MeTO/|bl, UCII0/Ib3yeMble [J151 [IPOBe/leHUsl PaCueToB I10 BhllleyKa3aHHbIM MOJe/IsIM;

Ha ypOBHe BOCIIPOU3Be/IeHUsI:

- OCHOBHBIE CITOCOOBI Pa3pabOTKK M NPHUMeHEeHHs] YMC/IeHHBIX MeTOJOB /IS pelleHHs OTMeYeHHBIX
3a71ay;

Ha YpOBHe MIOHUMaHHUSI:

- OCHOBHbIe CBOMCTBa UMC/IEHHBIX METO/IOB;

YMeHus:

- WCIO/b30BaTb MaTeMaTWUecKWi anmapaT M WHGOpMAllMOHHble TeXHOJOTMM IIpU U3yueHWH
€CTeCTBEHHOHAYUHbBIX JUCLIUII/IVH;

- CTPOUTH MaTeMaTHuecKue Mogenu GU3nuecKux siBjieHnH;

- WCTI0/Ib30BaTh TeOpeTHYecKue 3HaHWs [/ pellleHUs] KOHKPETHBIX NMpaKTUYeCKUX 3afad, FpaMOTHO
BLIOMpaTh MeTOZ, ¥ MapaMeTPhl YMC/IeHHOTO pelleHus, TI0y4aTh Pe3ynbTaT TpeOyeMoi TOUHOCTH;

- IPOBOZIUTH MaTeMaTUuecKoe MO/ie/pOBaHue MPOLIeCCoB;

HABbIKU:

- pa3paboTKM  MareMaTHUeCKWX  Mofesed, OMNHCBHIBAIOUMX  (YHKI[MOHWDOBAaHWE  W37Ie/IUH
TerJI09HepreTrKY;

- pa3paboTKy ¥ IpUMeHeHUsI UMC/IeHHbIX METO/0B;

- pellieHUsI UH)KeHePHBIX 3a/lay C IpUMeHeHHeM BhIYMCIUTeTbHOM TeXHUKH.
IICK-1.3

3HAHUA:

Ha ypOBHe Mpe/CTaB/IeHUN:

- YMCJIeHHbIE MeTO/[bl, MCTI0/Ib3yeMble 15 TIPOBe/IeHHsI PACUEeTOB I10 BhIIIeyKa3aHHBIM MOZEISIM;

Ha YyPOBHe BOCIIPOU3Be/eHusI:

- OCHOBHBIE CTIOCOOBI Pa3pabOTKM M TIPUMEHeHHs] YWMCIeHHLIX METOJOB [Jisi PelIeHUs OTMeUeHHBIX
3aj1auy;
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- criocoObl TIPOBE/IEHUST YUCTEHHBIX SKCIIEPUMEHTOB MPOIIECCOB.

Ha YpOBHE TIOHUMaHHUSI:

- OCHOBHbIe CBOMCTBA UMC/IEHHBIX METO/IOB;

YMeHus:

- CTPOUThL MaTeMaThuecKre Mofieny (Gpru3ndecKux siBlIeHui;

- WCTIO/Ib30BaTh TeOpeThdYecKre 3HaHWs [ pellleHus KOHKPEeTHBbIX TMPaKTUUYeCKUX 3a[ad, rPaMOTHO
BLIOMpATh MeTO/ ¥ MapaMeTPhbl UUCJEHHOTO pellleHus, TIoy4aTh Pe3yibTaT TpebyeMoi TOUHOCTH;

- POBOJIUTH MaTeMaTHueCKoe MOJie/TMPOBaHKe MPOoLieCCOB;

- pa3pabartbiBaTh U MPUMEHSTH YMC/IeHHbIE METO/bI;

HaBbIKU:

- pa3paboTKM  MaTeMaTH4eCKWX  Mofesed, OMUCHIBAKOIMX  (QYHKIWOHUDOBaHWE  W3Zeui
TeTUI09HePreTUKY;

- pa3paboTKX ¥ TIPUMEHEHHsT UMC/IEHHBIX METO/OB;

- pellleHWss WHXEHEePHBIX 3alad C TPUMeHeHHeM COBDEMEHHBIX CPeJICTB BBIUHNC/IUTELHOTO
MO/Ie/IMPOBaHMUS.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuuninna YAC/IEHHOE MOJE/IMPOBAHUE B TEIVIOOHEPT'ETUKE U
I'NAPOASPOIUHAMUKE sBiisieTcst JUCLATIMHON YacTH, (P OPMHUPYEMO# ydaCTHUKAMU
o0pa3oBare/IbHBIX OTHOIIEHUH 0/10Ka 1, MporpamMmbl MOATOTOBKY 110 HarpaeieHuto 13.03.01
TennosHepzemuka u menaomexHuKd.

CopneprkaHue JTUCTIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCTIVTLTAH:
ASPOTI'IPOTA30IMHAMMUKA, BBICIIIASA MATEMATHKA, PABHOCTHOE
MOJE/IMPOBAHUE.

Copep>XaHue [UCLUWIUIMHBL SIBJISIETCSI OCHOBOW [JJIsl OCBOEHUs JUCLIUILINH: HOI[FPTOBKA K
IMPOOEAYPE 3AIINTHI 1 3AHINTA BBIIYCKHOU KBAJIMOUKAIIMOHHOU PABOTBHI,
MO/JAE/IMPOBAHUE BBICOKOUMHTEHCHUBHBIX ITPOLIECCOB.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CriocobeH oCyIIeCTB/STh TOMCK, 00pab0TKy ¥ aHaIu3 MH(OPMALIMK U3 Pa3/TUUHBIX
VICTOUHHKOB U TIPE/ICTaB/ISATh ee B TpebyeMoM hopMare ¢ UCTI0/Ib30BaHHEM UH(POPMALOHHBIX,
KOMITbIOTEPHBIX U CETEBBIX TEXHOIOTUN

¢ OIIK-2 — CrniocobeH MpUMeHSITh COOTBETCTBYIOIINH (PU3MKO-MaTeMaTHUeCKUH amnmapar, MeTo/ibl
aHa/iM3a U MOJ|e/IMPOBaHMs, TEOPeTUYeCKOr0 U SKCIIepUMEeHTa/IbHOT0 UCC/eJ0BaHuUs MPH pellleHNH
ripodecCcrOHaNbHBIX 3374

¢ OIIK-3 — CriocobeH ZIeMOHCTPUPOBATh MPUMEHEHHE OCHOBHBIX CIIOCOOOB IOy UeHHs,
nipeoOpa3oBaHysl, TPAHCIIOPTA U HUCII0/Ib30BaHHS TEIUIOTHI B TEIVIOTEXHUUECKUX YCTAaHOBKAX M CHCTEMax



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIe 3aHATHS
B KOHTaKTHOIi (opme

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

KYPC
CEMECTP
BCEI'O

BCEI'O
Jlekuyun

3aHATUA
CamocrosiTe/IbHasA

pabora cTygeHToB

IIpakTHyeckue

®dopmupyemast
KoMmrmeTeHus, %

TICK-1.1

TICK-1.2

TICK-1.3

Paspen 1. MaremaTnyeckoe Mo/ie/IMPOBaHNe ¥ BBIYHC/IUTETBHBIA
9KCIepUMeHT. VIcTopys pa3BUTHsI BEIYMC/IUTE/IBHOM ra30/iMHAMUKH.
Tpuazia MaTemMaTHueCcKkoro MojenupoBaHus. MeToauka MaTeMaTHueCcKoro
MOJerupoBaHus. Oco6eHHOCTH BBIYUC/IATE/IBHBIX 3aja4

4 7 asporasoJjiHaMHUKH U TeTsioMaccornepeHoca. Bo3MOo)KHOCTH COBpeMeHHBIX
MHGPOPMALIMOHHBIX TEXHOMOTHH B 33/la4aX BHIUMC/IUTETBHOTO
MoZienpoBaHysl. YrceHHOe Mo/ie/TMpoBaHye B 3aJauax
aBpOKOCMPI‘-lECKDﬁ TeXHUKHU. CDBPEMEHHHE CUCTEeMbI YHC/IEHHOI'O
MO/Ie/TMPOBaHNA U TMaKeThbl NPUKJIaJHBIX TIPOrpaMM. ﬂOCTHFHyT’bIe
pesysibTarhl U 1pobieMHble pa3paboTKu.

13 4 2 2 9

Paspen 2. UuTerpanbHas ¢opma yp. i ra M. 3aKOHBI
COXpaHeHusl /sl MaTepuasbHOro 06beMa U GaslaHCOBbIe COOTHOLLEHHSL.
TTonsiTHs MaTepHanbHOTO 00beMa: TTO/BIKHBIN 06beM, HelO/BIKHBII B
TpocTpaHCTBe 06beM, NepeMelatoLMics B POCTPAHCTBe 00beM.
DU3MKO-MeXaHWUeCKHe XapaKTePUCTUKU MaTeprasibHOM YacTHLibl. [10TOKH
4 7 yepe3 MOBEPXHOCTb KOHTPO/IBHOrO 06beM. [T0TOKH uepe3 oBepxXHOCTh 5 4 4 0 1
KOHTDPOJILHOTO 06beM. BHyTpeHHue HanpspkeHusi. @OPMyY/IMPOBKA 3aKOHOB
coxpaHeHusl. POPMyY/IMPOBKA 3aKOHOB COXPAHEHHSI [/Isl TOABIKHOTO
o6bema. ®OPMY/IMPOBKA 3aKOHOB COXpaHeHHst st GUKCUPOBAHHOTO
obbema. Basancosble ypaBHeHusi. BasaHCOBbIe COOTHOLLEHUs 7151
repeMeLaLIerocst 06beMa. DKBUBAIEHTHOCTD ABYX (JOPM 3arucu
WHTerpaJibHbIX 3aKOHOB COXPaHEeHHsI.

Pazpen 3. luddepennuansnasn gop coxp
JuddepenipanbHas opMa 3aKOHOB COXpaHeHHs! /11 PUKCUPOBAHHOTO
4 7 KOHTDPOJIbHOTrO 06beMa. 3aKOH COXPaHeHHsl MacChl. 3aKOH H3MEeHeHHs! 5 4 2 2 1
KOJINYeCTBa /IBIKeHUsI. 3aKOH COXpaHeHHs1 SHeprun. KoHcepBaruBHas
(hopma crcTeMbl ypaBHEHUH AMHAMUKH CIIJIOLITHON CPe/ibl.

Paspen 4. KauecTBeHHbIH aHa/IM3 pellleHHH HEKOTOPbIX
muddepeHnMaNbHBIX YPaBHEHHH B YaCTHBIX IPOU3BO/HBIX.
TTpocreiiiee runepbonueckoe ypaBHeHHe. HesHeliHoe ypaBHeHHe
nepeHoca. XapakTepUCTUKN HeJIMHeHHOTO ypaBHeHHs! IIepeHoCa.

4 7 YkpyueHHe BOHOBOTO ()pOHTA U BO3HUKHOBEHHE Pa3phIBOB. 14 4 2 2 10
VIHTerpanbHbIii 3aKOH COXpPaHEeHUs /11 HeJTMHEeHHOro ypaBHeH!s:
repeHoca. XapakTepucTHUeCKHi aHa/IM3 CUCTeMbI YpaBHEHHH
O7IHOMEpHOH aKyCTUKHU. XapaKTepHUCTHKU B K1acCH(pUKALMK CHCTEM
ypaBHeHHUA.

Paspaen 5. [luckperusanus MaTeMaTHueckoii Moaenu. OrnepaTopHble
MeTO/Ibl B MCUHC/IeHNH pasHocTel. KoHeuHble pa3HOCTH U TTPOM3BOAHEIE.
TToHsiTHe 06 OMepaTOpHBIX MeTO/aX BBIYUCIEHUs pasHOCTeH. MeTozb!
MOCTPOEHHS! Pa3HOCTHBIX CxeM. CXeMbl KOHEeYHbIX Pa3HOCTel U KOHeYHOro
4 7 obbema. BapualjoHHbIe 1 IPOEKLMOHHbIE MeTO/bl. KoMIIakTHbIe CXeMbl 1 5 4 4 0 1
CXeMbl BBICOKOTO ropsizika. CBoiicTBa pa3HOCTHBIX cxeM. CXOJMMOCTb,
annpoKCUMaLys, yCTOMUMBOCTb. Pa3HOCTHOM cxeMbl. IToHsATHe O
MOHOTOHHOCTH. KOHCepBaTHBHOCTb Ha Pa3HOCTHOM ceTke. [ToHsTHE
9KOHOMMYHOCTH.

Pazpen 6. Knaccudukanusa MeToA0B peLieHH!sI CETOUYHBIX ypaBHeHHH.
OcobeHHoCTH peanusanyi CeTOYHBIX METOAO0B /I /VIUIITHYEeCKUX,
rapaboMueckux 1 rurepbomueckux 3azau. Ilapabomiueckue 3aaum.
MeToy, cKansipHOI MPOrOHKU. PasHOCTHbIE CXeMbl /1Sl IByMepHBIX 3ajiau.
TTonsiTHe 0 MeTozje JPOGHBIX 11ar0B ¥ Pa3HOCTHBIX CXeMaxX pacllerIeH .
DJMITHYEeCK1e YpaBHeHUS U CUCTEMBI. PasHocTHBIE CXeMbl AN

4 7 3JUIMIITUYeCKUX 3a/la4. YpaBHeHue IlyaccoHa. IIpsiMble MeTO/bI peleHuts. 7 6 4 2 1
OO61Ke CBefieHHst 0 TeXHHUKE PAbOThI C pa3pe)XeHHbIMU MaTPULIAMH.
I/ITEpaL[I/lDHHI)IE MeTO/bI pelleHus. METO,ZU)I YyCTaHOB/IEHUA.
AnmnpoKcHMarys IpaHMYHBIX YCI0BUH. ['Mnepbomueckue 3afaun. 3anuch
ypaBHeHHii Diifiepa B MaTpUUHOM BH/le. JIiHeapH13aLys Ha BpeMeHHOM
Luare ypaBHeHHi ra30Boii AMHAMUKU. Matpuibl SIKOOH /i/ist TOTOKOB.
AHHpOKCl/IMﬂL[HH BPEMEHHOr0 1miara.

Paspen 7. BBeieHHe B IOCTpOeHHe pPacyeTHBIX CeTOK. PacueTHas ceTka
Y ee reoMeTpuyeCcKye 371IeMeHTHI. Turer PacueTHbIX CETOK. Crioco06b1

4 7 OIUCaHUA HeCTPYKTYPHPOBAHHBIX PACYETHBIX CETOK. Wcnonb3oBaHue
0TOOpaXKeHHiA /17151 IOCTPOEHHUsI CTPYKTYPHUPOBAHHBIX ceTOK. Criocobbl
ajanrtalyy CTPYKTyPHPOBaHHBIX ceToK. TpuaHrysius [Jenone
ITocTpoeHNe KOHEYHO-371eMEeHTHOM CeTKU. JJCKpeTH3aLys reOMeTpUU.

10

10

10

Paanen 8. Pemenue HeCTAallHOHAPHOI'0 YPABHEHHH TEI/IONIPOBOAHOCTH.
SIBHbIE U HEsIBHbIE CXEMbI. METOA TIPOrOHKH. BeKTOpl/ISOBaHHBIe
a/IropuTMbl. PaccMOTpeHre NPUMepoB pellieHHsl ypaBHeHHs!

4 7 TeIIONPOBOAHOCTH Ji/1s1 Pa3/IMYHOrO Kpyra 3afiay: 3a/jaqy C BHyTPeHHUMU 25 10 4 6 15
HCTOYHHKAaMHU Tera, 3a4a4u C Tel'lJ'IOClJl/lEl/I‘{ECKI/lMI/l TiapaMeTpamu,
3aBUCALIUMHA OT TeMIiepaTypsl, AByXCba3HI>Ie 3a4a4uu C IMoABU>KHBIMUA
rpaHMLiaMM pa3fiena ¢as.

10

10

10

Pa3pen 9. Teuenus ¢ yjapHbIMHM BoJTHAMHM. [JUCKpeTH3al{isl HA OCHOBe
METO/0B KOHEUHOro 06bemMa 1 CXeMbI Pacriazia MPOKU3BOILHOTO Pa3pbiBa.
4 7 3agaua Pumana. Metog, C.K. I'ogyHoBa. JIuHeapu3oBaHHbIE CXeMbI 8 4 2 2 4
pacriaga pa3psbiBa. [ToHATHe 0 TMOPHUHBIX CXeMax. YpaBHeHHs
OJZIHOMEPHOTO HeCTal{IOHAPHOT'O COTIOBOTO TeUeHHs.

10

10

10

4 7 Pa3paen 10. MoaenupoBaHue BsA3KUX TedeHuid. Crioco6bl 6 2 2 0 4

7

10

10

10




MO/le/IMPOBaHUs 3a/ja4 MeXaHUKHM )KHKOCTH U ra3a. IToaxozpl JlarpaHa u
Diinepa. Pa3nuuHble MOAX0/bI MOJIeTMPOBAHUs TYPOy/IeHTHBIX TeUeHHi:
RANS, LES, DNS. Knaccudukauys Mogeneld TypOy/n1eHTHOCTH.

Paspen 11. MapuieBbie MeToAbI. VIMUTaLIOHHOE MO/je/TMpOBaHue

7 Haua/IbHOTO YYacTKa CBepPX3BYKOBOM cTpyn. OCHOBHBIE TIOI0KEHNsT 8 3 2 1 5 10 10

MapLLeBOro MeTo/la pacyeTa Haya/IbHOTO y4yacTKa CBerSBy'KOBOI‘/‘I CTpYyH.

10

Paspen 12. ITogxoasl 1 MeTOAbI BEIYHC/IATETHLHOT0 MOAETUPOBAHUA
TeyeHHH BA3KOW XHKOCTH U rasa. CoBpeMeHHble MH(OPMaLMOHHbIe

7 TeXHOJIOTUH /17151 BBIYMC/IUTEe/IbHOTO MO/Ie/IMPOBaHus 3a/a4 TeueHust 7 2 2 0 5 10 10

Bs13koM >kugKocTH. [lakets CAE-TexHonornu. CTpykrypa nakeTos. IIpe- u
TOCTIPOL|eCCUHT perlieHys [IprMephI pellleHust pas/IMyHbIX 3a/iau.

10

4 7 Paszpen 13. KypcoBoii npoekT. HanrcaHne KypcoBoro npoexra 1o 36 0 0 0 36 10 10 10
VHJWBH/YaTbHOMY 3a/IaHHIO.

Bcero 3a 7 cemecTp 144 51 34 17 93 100 100 100

Bcero no gucuuninHe 144 51 34 17 93 100 100 100

3.2. AyAMTOPHBIA MPAKTHKYM

ra3ogvHaMHKHU.

Homep n
P Oo0nemMm,
Ne HauMeHOBaHUe
TeMa NpPaKTUYeCKOr0 3aHATHUS aya.
n/n pasjena
4acoB
JAUCLIUIITUHBI
Pazgen 1.
Maremaruyeckoe
VHTerprpoBaHue CUCTEMbI 0OBIKHOBEHHBIX UM (ePeHI[UaTBHBIX
1 |MopenupoBaHUe U N - 2
o ypaBHeHUU. MeToz Diisiepa 1epBoro nopsijKa TOYHOCTH.
BBIUKC/IUTEIbHBIN
3KCIIePUMEHT.
Pazgen 3.
VHTerprpoBaHue CUCTEMbI 0OBIKHOBEHHBIX JU((EPeHI[UaTBHBIX
OuddepentmanbHast N N M
2 ypaBHeHMH. MoguuipoBaHHbIl MeToZ, Jitiepa BTOPOro MopsjKa 2
(hopma 3aKOHOB
TOYHOCTH.
COXpaHeHHUs.
Pasnen 4.
KauecTBeHHbIV aHaIU3
pellieHH HEKOTOPBIX .
3 PasHocTHas cxema A/ ypaBHEHUW aKyCTUKHU. 2
mddepeHMaTBHBIX
ypaBHEHUM B UaCTHBIX
MIPOM3BOJHBIX.
Pazgen 6.
4 Knaccudukarms [Tpumepsl pa3HOCTHBIX CXeM S/IMIITHUeCKUX U TUTIepOosTiue CKUX ’
METO/IOB pelleHust CUCTeM ypaBHEHHUH.
CeTOYHBIX YPaBHEHHH.
MeTo[ KOHEUHbIX pa3HOCTeN /i HeCTallOHAPHOT0 ypaBHeHUsI
Pasgen 8. Peiiennie  |TeronpoBopHoCTH. OffHOMepHas1, IByMepHasi 3aJjava
g  [HECTaLMOHAPHOIO TeIVIONPOBOAHOCTH. I'paHnuHbIe yciioBus 1, 2, 3 U 4 poJoB. 6
ypaBHEHUSI YpaBHeHHe TeI/IONPOBOAHOCTH C 3aBUCSILIMMU OT TeMIIepaTypbl
TEIUIONIPOBOAHOCTH.  |Teruiodr3ndyecKuMH Ko3hduLeHTaMH. YpaBHeHHe
TeIUIONPOBOAHOCTH C BHYTPEHHMMU MCTOUHUKAMHU TeIuIa.
Pasgen 9. Teuenns c
6 YpaBHeHUs1 O[HOMEPHOT'0 HeCTal[MOHApHOTO COTIOBOTO TeYeHHsl. 2
yapHbIMU BOJTHAMMU.
Pasgen 11. MapiueBsie
7 MeTo! MopenrpoBaHue HauaabHOIO yYacTKa CTPYM MaplleBbIM METOJOM. 1
Bcero 3a 7 cemectp 17
3.3. CamocTosnTenbpHas padora crygenta (CPC)
No Homep n HaumeHOBaHHe O6bem,
Copep)xaHue yueGHOro 3alaHus
n/n pasfea JUCHUIIMHBI 4acoB
Hanucanue nporpammbl MHTETPUPOBaHUS YpaBHEHUS ABM)KEHHS
Paszgen 1. MaTemaruueckoe (MaTeMaTH4yecKOro MasiTHuKa. @opmMupoBaHyie MaTeMaTHude CKOi
1 |mopenupoBanue u Mogenu. ComnocTaBieHre MeTofa Diliepa repBoro nopsiika 8
BBIUUC/TUTE/TbHBIN TOYHOCTH U MOAU(DULIMPOBAHHOTO MeToza Jiisiepa BTOPOTro
JKCIIePUMEHT. MOps/IKa TOYHOCTH.
2 N3yuenve matepuana pasgena. 1
Paspen 2. InrerpansHas
3 |dbopma ypaBHeHuit N3yuenve marepuana paszena. 1




4  |Paspen 3. N3yuenve marepuasna pasgea. 1
OuddepennuanpHast hopma
3aKOHOB COXpaHeHwUsl.
Pazpnen 4. KauecTBeHHbIHN
c  |aHanu3 pemrenwit Harmucanue nporpamMmmbl MO/ie/TMPOBaHUSI pacTipoCTpaHeHUst 9
HEKOTOPBIX dKyCTH4Y€CKOI'O BO3MYILI€HUA B ra3oBoii cpene.
IuddepeHIaTBHBIX
ypaBHEHUM B YaCTHBIX
6 N3yuenve marepuana pasgena. 1
MPOX3BO/HBIX.
Pazpen 5. Juckpetusauus
7 < N3yuenne maTepurasna paszesna. 1
MaTemMaTruyeCcKor MOJEH.
Pasgen 6. Knaccudukanys
8  |MeTO[OB peliieHUs W3yueHue mMatepuasna paszena. 1
CeTOYHBIX YPaBHEHUM.
Pazpnen 7. Besenue B
9 |mocTpoeHue pacueTHBIX W3yueHne Matepuasna paszena. 1
CeTOK.
Hanucanue nporpammbl Mo/le/TMPOBaHUs HarpeBa OAHOMEPHOTO
10 CTEPIKHS C TIOCTOSTHHBIMU Teryiohu3nyueCKUMU CBOMCTBaAMM. 6
Paspen 8. Pewuenue SIBHast cxeMa MHTeTPUPOBaHMS.
HeCTalMOHApHOTO
ABHOHIS Hanucanue nporpammbl Mo/le/TMPOBaHUs HarpeBa OIHOMEPHOTO
11 P CTEPIKHS C TIOCTOSTHHBIMU Teryiohu3nyueCKUMU CBOMCTBaAMM. 8
TEeI/IONPOBOAHOCTH.
HesiBHast cxema MHTErpupOBaHUs - MeTO/, IPOrOHKHU.
12 N3yuenve marepuana pasgena. 1
Pazpen 9. Teuenus c
13 N3yueHre MaTepuana paszena. 4
yapHbIMU BOJTHAMMU.
Pazpen 10. MogenvpoBaHue
14 i ACIP N3yuenve marepuana pasgena. 4
BSI3KUX TEUEHUI.
Paspen 11. MapiueBsble
15 A p N3yuenve marepuana pasgena. 5
METO/BL.
Pazgen 12. Tlogxoasl u
METO/bl BEIUUC/IUTE/ILHOTO
16 . |/3yueHue marepuasa paszena. 5
MO/Ie/TMPOBaHUs TeUEHUI
BSI3KOM )KUAKOCTH U rasa.
BeInosiHeHre KypCcoBOro npoeKkTa 1o UHAUBUYaJTbHOMY
. 3a/laHut0. AHaIU3 NpoLeccoB U (hopMUpPOBaHUE
Pazpen 13. KypcoBou i porec (bopmup
17 DOEKT MareMarruueckux mogeneu. [IpoBeseHyie BEIYMCIUTENIBHOTO 36
P ’ MO/leTMpOBaHusi. AHaiu3 pe3yabratoB. [loAroToBka
TOSICHUTE/TbHOM 3aMMCKy, JOK/Ia/la U Npe3eHTaluu.
Bcero 3a 7 cemectp 93

3.4. KypcoBoii npoeKT

IHEPHO[,
NCITIO/ITHEHUA IVIAHUPYEMOE
CONEPKAHME STATIA (uegem BPEMHSI (uac)
ceMecTpa)
Otan 1. O6CyKIeHUe C PYKOBOAUTENIEM COZIepP>KaHUs pabOoThI.
OripezienieHue Ljesiel ¥ TIOCTaHOBKA 3a7iau paboThl. Pa3paboTka miaHa 1-2
paboTHI HaZ, TPOEKTOM.
Otan 2. AHanu3 MTeparypsl [0 TeMaTUKe KypPCOBOIO IPOEKTa.
AHanu3 MPOTEeKarIIKX MPOI[eCCOB U (JOPMUPOBaHUE MaTeMaTUyeCKUX 3-8
Mogeei.
Oran 3. [IpoBejeHue BBIYMC/IATEIBHOIO MO/e/IUPOBaHUs. AHAIU3 9-16
pe3y/IbTaToB YMCAEHHOTO MOJe/TMPOBaHMS.
Orar 4. [ToAroToBKa MOSICHUTE/TLHOM 3aMiCKy, TOKIa1a U 17-17
TIpe3eHTaliy.
Bcero 3a 7 cemecTp




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJE/IM CEMECTPA
123 4 5|6 7 8(9/10 11| 12 13 14 15 16| 17
7 Ortu. no 13 |[KB|P| Otu. no 13 P KB| Otu. no I13 Ortu. no 113 | P | KII

YcnoBHbIe 0003HAUCHUS:
P — nuarHocThueckasi paboTa;

KB — KOHTpO/IbHBIE BOTIPOCHI;
KII — KypCOBOM MPOEKT.

Ortu. no 13 — oTyeT No NpakTUUeCKOMY 3a/lJaHHIO;

TEKyLuHﬁ KOHTPOJIb YCII€BAE€MOCTH CTYA€HTOB IIPOBOJWUTCA B IVWCKPETHLIE BDEMEHHBIE MHTEPBAJ/IbI B

cnenyromumx dhopMax:

e HArHOCTUYECKasi paboTa;

¢ OTYET MO MPAKTHUECKOMY 33/IaHHIO;
*  KOHTPOJIbHBIE BOTIPOCEHI;

e KypCOBO! ITPOEKT.

ITpomesKyTouHas arrecTarusi IPOBOAUTCS B hopMax:

¢ S5K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

—_

. A. A. Camapckuii. . Beesienue B unciienHbie Metofinl. CI16.: JTans, 2005, 6 3K3.
. B. H. EmenbsiHOB. . Unc/ieHHbIe MeTO/bI: BBe/leHHe B TEOPUIO Pa3HOCTHLIX cxeM. Mockga: FOpaiit, 2020,
/1. pec.
3. K. H. Bonkog, B. H. EMe/nbsiHOB. . Beiunc/ivTenbHble TEXHOJIOTHUY B 3a/ladyax MeXaHUKU JKUIKOCTH 1
rasa. M.: ®DUU3MATIJINT, 2012, 63 3K3.
4. K. H. Bonkog, B. H. EMenbsiHOB. . PelnieHre KpaeBbIX 33jlad MeXaHUKH CTUIONTHOM cpesibl. CT16. BT TY
"BOEHMEX" um. [l. ®. YcruHosa, 2005, 351. pec.
5. K. H. Bosnikos, B. H. EMe/nbsiHOB. . MozielupoBaHye KPYMHBIX BUXpeli B pacuéTax TypOy/eHTHBIX
TeueHu. M.: DUU3MATJINT, 2008, 7 3K3.
6. K. H. Bonkos, B. H. EmenbsiHoB, B. A. 3a3uMko. . TypOysieHTHBIE CTPYH - CTaTUCTHUECKHE MOZETA 1
MoO/leTMpOBaHKe KPYITHBIX Buxpeit. M.: ®U3MATJINT, 2013, 30 3k3.
7. K. H. Bonkos, B. H. Emenbsanos, U. B. Terepusna. . ['a30BbIe TeueHus B COIJIaX S3HEProyCTaHOBOK. M.:
OU3MATIINT, 2017, 50 3k3.
8. K. H. Bonkog, FO. H. [deptoruH, B. H. EMenbsiHOB. . Pa3HOCTHBIE CXeMBbI B 3alayaxX ra30BOM AUHAMUKI
Ha HeCTPYKTypUpOBaHHbIX ceTKax. M.: ®U3MATIJINT, 2014, 10 3k3.
9. H. H. ®énopora, C. A. Banbrep, M. H. lanunos. . OcHoBbl pabotel B ANSYS 17. M.: IMK Ilpecc,
2017, an. pec.
10. V. I. Ilupymog. . YucneHnHsle Metogel. M.: 3a-so MAU, 1998, 5. pec.

N

5.2. [lorionHUTeIbHAs IUTepaTypa Mo JUCLUIIIUHE:

1. O. Augepcon, k. TanHexus, P. [Tnetuep. BeruncniuTensbHas ruipoMexaHuka u tervioobmer. BI'TY
"BOEHMEX" um. . ®. YctuHoBa, 1990, 3 5k3.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOM ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIIIUHBI, 31€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;

2. https://urait.ru/ — I'naBHas — O6pa3oBaresibHas miardgopma FOpaiit. 11 By30B U CCYy30B.;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyngamenTanbHas 6ubmioreka BI'TY «k BOEHMEX» um. [1.®. YcTHHOBA.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HairionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3eKkTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHAaMeHTalbHBIX UCC/IeJ0BaHUH.

VHdopmaliioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — VHbOpPMal[MOHHBIN TTOPTal TEXHUUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAApThI
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcrBenHol renepany BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;
3. http://www.consultant.ru/- Koncynsraatllntoc- nvHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALUH.

5.5. IIporpaMMHOe obecrieueHue:

1. Matlab 2015a SP1;
2. Ansys Multiphysics 2019 Teaching Advanced.

5.6. UH(dopmalLMoHHbIe TeXHOJIOTUU:
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B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. IlpoekTop;
2. Matlab 2015a SP1;
3. Ansys Multiphysics 2019 Teaching Advanced.

6.3. Ilpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHbIe KOMITbIOTepaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
YUCJ/IEHHOE MOJE/IMPOBAHUE B TEIVIOOHEPT'ETUKE U T'1IPOASPOJUHAMUKE

AnHoTanusa paboueii nporpaMMsl

Mucuiynmuaa YUCJIEHHOE  MOJE/IMPOBAHUE B TEIUVIOODQHEPTETUKE U
IT'NAPOASPOJUHAMMKE  sBrisgercs  JUCLUUIUVIMHON  4yacTH,  (oOpMHpPyeMOM  y4aCTHHKaMH
o0pasoBare/IbHBIX OTHOIIeHHM Oyioka 1, TmporpaMmbl TOATOTOBKM 110 HampaBaenutro 13.03.01
TennosHepeemuka u menaomexHukd. [ucuuruiiHa peanusyeTcsi Ha ¢akynbTere A PakeTHO-KOCMUYeCKOM
texanku BI'TY "BOEHMEX" um. [O.®. YcruHoBa kadenpoir A9 IINTASMOI'A3OJVUHAMUKA U
TEIVIOTEXHUKA.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-1.1 cnocobHOCTh WCMO/MB30BaTh 3HAHWS (DyH/JaMeHTA/bHBIX pPa3Zie/ioB  eCTeCTBeHHOHAYYHOTO M
npodeCCUOHANILHOTO LIMK/IOB /ISl TIOHUMaHusl (PU3UUecKoil CyI{HOCTH pabouMx MpOLecCcOB, MPOTEKarolrX B
00BeKTax TerioMacCOOOMEHHOTO 3HepreTHUeCKOro 000PYA0BaHuS C Le/ib0 00ecrieyeHusT HaZleXKHOCTH PabOoThI
Y OTITUMA/IbHBIX YC/IOBUM ero (PyHKIIMOHUPOBAHKS;
I[ICK-1.2 crnocobHOCT,  paspabaTbiBaTh  (pu3Mueckde W MaTeMaTHMUeCKde  MOJE/Nd  TPOL[eCCOB
TeroMaccooOMeHa, IPOTeKAIOIIMX B SHEPreTUYeCKHX YCTaHOBKAX;
TICK-1.3 crocoGHOCTh MPOBOAWTE aHA/IN3 TPOLIECCOB TerioMaccooOMeHa C HCIIOb30BaHUEM COBPEMEHHBIX
VH(OPMALIMOHHBIX TEXHOJIOTHH, TOTOBHOCTH K TMPOQeCCHOHAIBLHON 3KCIUTyaTalldd COBPEeMEeHHBIX Cpe/iCTB
BBIUUC/IMTE/IBHOIO MOZe/IMPOBAHUS.

Co;[epx(aHHe AVCHUIVIMHBI OXBATbhIBA€T KPYI' BOIIPOCOB, CBA3daHHBIX C BBIUMC/IUTETLHON F&BOAHH&MHKOﬁ.
,[[aHHaH AUCHUITVIMHA OPHUEHTHPOBdAHA Ha BLIpa6OTKy HdBBIKOB, HEO6XO,E[I/IMI>IX AJId HCCHe,ELOBaTeJ'H:CKOﬁ u
HpOEKTHO—KOHCTPyKTOpCKOﬁ AedaTe/JIbHOCTHU CIIelha/iiCTa B obactu CO30aHUA HOBOII TeXHUKU U B 00/1aCTU
I/IHTEHCI/Id)I/IKaL[I/II/I pa60q1/1x MpoueCcCoB B U3e/INAX BBICOKOM TEXHOJIOTHH.

Ocoboe BHUMaHUE yaendercda OCBO€HHMIO METOAOB YKMC/IEHHOIO MOAEe/IMPOBAHHA TId304WMHaMHUeCKHUX
MpoLeccoB, XdPpAKTEPHBIX /I SHEPreTUYeCKUX YCTaHOBOK Pa3/IMUYHBIX TUIIOB, d TAK)XX€ dKTHBHOI'O BJlaJe€HHUA
MeTOJaMKU pACyYeTHOIo MOJe/IMPOBAHUA  TeIlJIOMaCCOIlepeHoCd. I/IBYT-IEII-OTCH COBpeMEHHbIE  I10AXOAbI
BBIUMC/IUTETHHOM ra3o/itHaMUKH, peaJIM30BaHHbIE B CIIeLINd/IM3MPOBAHHBIX I/IHCl)OpMaL[I/IOHH]:IX CAE—cpe,an.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJIeIyIOIIie BHABI KOHTPOJIA:

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTYJIEHTOB MPOBOJUTCS B IMCKPETHBIE BpEMEHHbIE UHTEPBAJIbI B
cnemyronux dhopMax:
e MArHOCTUYECKasi paboTa;
* OTYET IO NMPAKTHUECKOMY 33/]aHHIO;
¢ KOHTDOJIbHBIE BOTIPOCHI;
e KypCOBO! ITPOEKT.

IIpomesxyTouHasi arTecTanusi IIPOBOAUTCS B opMax:
e 9K3aMeH.

OO01jast TPyI0EMKOCTb OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpaMMoOM AWCIUITAHBI

MpelyCMOTPEHBI JIEKIIMOHHBIe 3aHATHS (34 4.), mpaktudeckue 3aHsatus (17 4.), camocTosTensHast pabora
cryzeHrta (93 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
YVCJIEHHOE MOJIE/ITMPOBAHUE B TEIIVIOOHEPI'ETUKE U I'1/IPOA3POJNHAMMUKE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa uac

Pa3pen 1. MaremaTruueckoe MoJe/TMPOBaHUe U BEIUMC/INTE/IbHBIN IKCIIePUMEHT.
K. H. Bosnkog, B. H. EmenbsHOB. .
BbluncvTenbHble TEXHOIOTUN B
3a/jauax MexXaHUKU JKUJKOCTH U rasa:
M.: DU3MATIINT, 2012 (BBenenue) 8
K. H. Bonkos, B. H. EmenbsiHOB, U.
B. TetepuHa. . ['a30Bble TeueHus B
COTJIaX SHepProyCTaHOBOK: M.:
N3yuenve marepuasa pasgzeJa. ®U3MATIINT, 2017 (Beegenue, 1) 1
Wroro no pa3geny 1 9
Pa3pen 2. UnrerpanbHas ¢gopMa ypaBHeHHI ra30JUHAMHKH.

K. H. Bosnikos, B. H. EmennssHOB. .
BrruniciuTe/ibHBIE TEXHOJIOTUH B
N3yueHre marepuana pa3zera. 1

3a/layax MeXaHUKH >KUJIKOCTH Y Tras3a:

M.: PUIMATIINT, 2012 (2)
Wtoro no pasneny 2 1
Pazpen 3. JuddepenijuannHas ¢popMa 3aKOHOB COXpaHEeHUsI.

B. H. EmesnbsHOB. . Unc/ieHHbIe
MeTO/Ibl: BBeJileH!e B TEOPHIO
pasHOCTHBIX cxeM: Mocksa: FOpa¥ir,
2020 (1)

Harmucanue nporpaMmmbl UHTETPUPOBAHUST ypaBHEHUS
JBW>KEHUs] MaTeMaTUueCcKoro MassTHUKa.
dopMrpoBaHie MaTeMaTHyeCcKOu MOJesu.
CoriocTaBieHre MeTo/ia Jijiepa MepBoro rnopsjka
TOYHOCTH Y MOAU(DUIIMPOBAHHOTO MeTo/ia Jiiiepa
BTOPOTO MOPSiAKa TOYHOCTH.

Vzyuenue Marepuana paena. K. H. Bonkos, B. H. EmenbsHOB. . 1
BrerunciuTenbHbIe TEXHOIOTHUU B
3a/lauax MeXaHUKH XXKUJKOCTU U rasa:
M.: PUIMATIINT, 2012 (2)
Wroro no pasgeny 3 1
Pa3pen 4. KauecTBeHHbII aHa/IU3 pelieHUH HEKOTOPbLIX An(depeHMaIbLHBIX yPaBHeHHI B YaCTHBIX
NPOM3BO/JHBIX.
Harmnucanue nporpammel MoZie TMpOBaHUS B. H. EmenbsHOB. . Unc/ieHHbIe
pacrnpoCTpaHeH!s aKyCTHYeCKOro BO3MYILEHUS B MeTO/Ibl: BBeJleHle B TEOPHIO 9
ra3oBoii cpefe. pasHOCTHBIX cxeM: Mocksa: FOpati,
M3yueHue MaTepuasa pasjena. 2020 (4.2) 1
Urtoro no pasgeny 4 10
Pa3pen 5. [lucKkperu3anusa MaTeMaTHYeCcKOil MOJe/IH.
N3yuenue matepuasa paszena. B. H. EMenbsiHOB. . UnceHHbIe 1

MeTO/Ibl: BBe/IEHUE B TEOPHIO
pa3HOCTHBIX cxeM: Mockga: FOpaiir,
2020 (2, 3)

K. H. Bosnkos, }O. H. [Ieprorun, B.
H. EMenbsiHOB. . Pa3HOCTHBIE CXeMbI
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B 33/lauax ra3oBOM JMHaAMMKU Ha
HEeCTPYKTYPHPOBAHHBIX ceTKax: M.:
OU3MATIINT, 2014 (1.1, 1.2)

Wrtoro no pasgeny 5 1
Pa3pen 6. Knaccugukanus MeTo/[0B pellleHUsI CETOUHBIX YPaBHeHHH.
B. H. EmenbsiHOB. . UucneHHbIe
MeTO/bI: BBe/IeHUE B TEOPHIO
N3yuenne marepuasa paszesa. . . o 1
Pa3HOCTHBIX cxeM: Mockga: FOpaii,
2020 (6, 7)
Urtoro no pa3geny 6 1
Pa3fien 7. BBe/leHue B NOCTPOEHUE PAaCUYeTHBIX CETOK.
K. H. Bosnikos, B. H. EMenbsHOB. .
BrerunciutenbHbIE TEXHOIOTHU B
3a/lauax MeXaHHWKH XKUAKOCTU U rasa:
N3yuenune marepuasa paszesa. M.: QUIMATIIT, 2012 (1.7) 1
B. H. EMenbsiHOB. . UnceHHbIe
MeTO/bl: BBeJleHUE B TEOPUIO
pa3HOCTHBIX cxeM: Mockga: FOpaiir,
2020 (2)
Wrtoro no pazaeny 7 1
Pazgen 8. PenieHue HecTaljuOHAPHOI0 YPaBHEHMs TEIJIONPOBOAHOCTH.
Harmucanue nporpammbl MoJle TMPOBaHUs HarpeBa
OJHOMEPHOTO CTEPXKHS C TTOCTOIHHBIMU 6
Terou3nueCKUMU CBOMCTBaMU. fIBHast cxeMa
MHTerpUpOBaHKs. B. H. EMenbsiHOB. . UncneHHbIe
MeTO/bl: BBe/leHUE B TEOPUIO
Harmrcanue nporpammel MOZeMpOBaHKs HarpeBa ] . .
pa3HOCTHBIX cxeM: Mocksa: FOpawur,
OAHOMEPHOTO CTEpXKHs C MOCTOAHHBIMH 2020 (7) 8
Teruiopu3nueCcKUMH cBoiicTBaMU. HesiBHast cxema
VHTEerPUPOBaHUS - METO/, ITPOrOHKU.
N3yueHre matepuana pa3zera. 1
Wrtoro no pasgeny 8 15
Paspen 9. Teyenus c yiapHbIMH BOJTHAMH.
K. H. Bonkos, FO. H. [eptorux, B.
H. EmenbsHOB. . Pa3HOCTHbBIE CXeMBbI
B 3a/jayax ra3oBOM AWHAMUKH Ha
HeCTPYKTYPUPOBaHHBIX ceTKax: M.:
N3yuenne marepuasna paszesa. OU3MATIINT, 2014 (2.4) 4
B. H. EMenbsiHOB. . UucneHHbIe
MeTO/bl: BBeIeHUE B TEOPHIO
pasHOCTHBIX cxeM: Mocksa: FOpatir,
2020 (6.3)
Wrtoro no pa3geny 9 4
Paspen 10. MopenupoBaHue BA3KHX TedeHUI.
K. H. Boskos, B. H. EMenbsHoOB, B.
A. 3a3umko. . TypOyneHTHbIe CTPyH -
N3yueHnre marepuana paszeJa. CTaTUCTHUYeCKUe MOJeu U 4
Mo/le/TMpOBaHue KPYIHBIX BUXpPeii:
M.: DUBMATJIUT, 2013 (1)
Wroro mo paszgeny 10 4
Paszpgen 11. MapuieBbie MeTOAbI.
K. H. Bosikos, B. H. EMenbsiHOB, U.
B. TerepuHa. . 'a30BbIe TeueHUs B
N3yueHnre matepuana paszera. N 5
COIlJIaX 3HEepProyCcTaHoBOK: M.:
OU3MATIINT, 2017 (5)
Nroro no pa3zpeny 11 5

PaB]I[EJI 12. HO}IXO}I[]:I U MeTOABI BBIYUC/ITUTE/IBHOI0 MOAE/TUPDOBaHUSA TeUueHHH BA3KOH JKMJKOCTH MU rasa.

N3yuenne marepuasna paszesa. K. H. Bonkos, B. H. EmenbsHOB. .
BeruncivresnibHble TEXHOJIOTUU B
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3a/ja4yax MeXaHWKH )KW/KOCTH U rasa:
M.: DU3MATJINT, 2012 (5)

Wroro no pasgeny 12

Pazpen 13. Kyp

COBOM MPOEKT.

BrinonHeHye KypcoBOro MpoeKTa 1o
WHWMBUAYaJbHOMY 3a[laH1I0. AHaJIM3 NPOLeCCOB U
(dhopMrpoBaHUe MaTeMaTHUeCKHUX Mogeieit.
[IpoBesieHME BEIUMCIATEIBHOIO MOJEIUPOBAHMUS.
AHanu3 pe3ynsTaTtoB. [104roToBKa MosiCHUTETBHOM
3alMCKH, JOK/IaZla U [pe3eHTallun.

A. A. Camapckuil. . BeegeHue B
yncieHHble Metoel: CI16.: JlaHb,
2005 (Bce 1/1aBbI)

K. H. Bosnkos, B. H. EmennssHOB. .
PerieHue KpaeBbIX 33/lau MeXaHUKU
crutoutHoi cpeapt: CIT6.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2005 (Bce 1/1aBbI)

O. AnpepcoHn, Ix. Tannexusu, P.
[Inetuep. BerunciuresnnbHast
THpOMeXaHHKa U Terio00MeH:
BI'TY "BOEHMEX" um. 1. ®@.
YcruHora, 1990 (Bce 171aBbi)

Y. T. IlupymoB. . YUnc/ieHHbIe
Metoasl: M.: 3n-so MAU, 1998
(BCe raBbI)

K. H. Bosikos, B. H. EMenbsHOB. .
MopenpoBaHue KPYTHBIX BUXPeil B
pacuéTax TypOy/leHTHBIX TEUEHUH:
M.: ®UIMATIINT, 2008 (Bce
I71aBbI)

H. H. ®énopoga, C. A. Banbrep, M.
H. Janunos. . OcHOBEI paboThI B
ANSYS 17: M.: IMK Ilpecc, 2017
(BCe 171aBbI)
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
YVCJIEHHOE MOJIE/TMPOBAHUE B TEIIVIOOHEPI'ETUKE U I'1/IPOA3POJMHAMMUKE

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL pe3y/IbTaThl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThyeckas pabora

* OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
*  KOHTPOJIbHbIE BOITPOCEHI;

e KypCOBOM ITPOEKT;

* JK3aMeH.

Kputepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora ripoBoauTcs B ¢popme tecta B SMOC Moodle:

¢ IIpW NIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

OT4eT N0 NpakKTU4YeCKOMY 3afiaHUI0

Otyer no npaktuyeckoMy 3aganuto (I13)
Oruet mo I13 mpescTaBisieTcs B Ie4aTHOM BHjie B opmare, rpeAyCMOTPeHHOM I11abioHoM otyeTa 1o I13.
Ortuer 1o I13 mosmkeH copepkarsb:
- [IOCTaHOBKY 33/lauM, MaTeMaTU4yeCKyr MO/eJ/b U OCHOBHBIE pacueTHble COOTHOLLIEHUS UCII0/Ib3yeMbIX
METOZIOB pelleHs;
- CXeMy pacyeTHOM 006/1acTé C XapaKTepUCTUKaMU CeTKH, KpaeBbIMHU 1 Haya/IbHbIMU YC/IOBHSIMY,
peanu30BaHHBIMHU B pelllaeMOM BapHaHTe;
- rpadrueckoe MpefcTaB/eHre M10JyYeHHbIX Pe3y/bTaToB;
- COflepyKaHue UCC/Ie/j0BaTe/IbCKOrO 3a/jaHusl, pe3y/IbTaTbl BbIYMC/IUTE/IbBHOIO MO/,e/IMPOBAHNS, aHa/IU3 U
BBIBO/IbI 10 [IPOBE/IeHHBIM UCC/IeJ0BaHUSIM.

3amura I13

3ammura 13 mpoxoauT B hopMe ZI0KIa/ia CTYZEHTA 0 BLIOTHEHHOW paboTe U OTBETOB Ha BOTIPOCHI
nipernoziaBaresis. TIporieypa 3aiuThl BKIFOUAeT OTBEThI Ha BOMPOCHI MPero/iaBaTesis 1o paboTe U pasieny
Kypca. B xogze 3augutsi [13 oOyuarorjuecst Zo/DKHBI IPOAEMOHCTPUPOBATh 3HAHUS, YMEHUsI U HaBbIKH:

- KY/IETYPY peuu NPy U3JI0)KeHUM CBOWX MBIC/Iel, IOTUUHOCTh B TIOCTAHOBKE U M3/I0)KeHUU MaTepuara,

- MIOHMMaHKe MOCTAaHOBKY 3a/lauy, 3HaHMe OCHOBHbBIX 3/IeMEHTOB MaTeMaThueCcKoi Mogenu, GopMy/IrMpoBKa
Haya/bHbIX ¥ TPAHWYHBIX YCJIOBUHM, 000CHOBaHWE OCHOBHBIX YTIPOIIAIOIINX TIOJI0KEHH;

- YMeHUe OrpeJle/IUTh MeCTO UCC/Ie0BaHHOIO SIB/IEHUS] B KOHKPETHBIX TEXHUUeCKUX MpoLieccax 1
YCTPOMCTBAaX;

- YMeHUe aHa/IM3UpOBaTh I10JIyUYeHHbIe pe3y/bTaThl U yMeHHe IIPOrHO3UPOBaTh XapakTep IpOLiecCoB B
TeXHUUeCKUX YCTPOUCTBAX Ha OCHOBAaHUU MOyUYeHHBIX JaHHbBIX;

- yMeHHe CaMOCTOsITe/IbHO MOAU(ULIMPOBaTh MaTeMaTHyecKre MOJie/Id U IporpaMMHbIe CpeJiCTBa AJis Lieieit
KOHKPETH3alU1 UK PacIiMpeHust 00/1acTH TPUIOKEHUsT MOJIeJIeH, UCTIOb30BaHHBIX B paboTe.

OueHka 3aiuThl paboThl BeicTaBsieTcst 1o 100 6anbHOM MIKaje ¢ yYéToM:

- BoIrtosiHeHue 113 — 40 6aios,

- oopmyIeHHE TIOSICHUTE/TbHOM 3amucku — 20 6asuios,

- 3all{UTa pe3y/bTaToOB, OTBETHI HA BOTIPOCHI M UX JIOTHKA, Ky/lbTypa peurt — 40 6aios.
13 cunTaeTcs MpuHATOM Npu Habope 6osiee 80 GasIoB.

KoHTpo/1bHBIE BONIPOCHI

Kputepun olieHMBaHUS OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI
OTBeTbI Ha KOHTPOJIbHBIE BOTIPOCHI T10 OTIpe/ie/IeHHbIM pa3zesiaM JAUCLUIIMHBI OCYIL[eCTBIISIOTCS B YCTHOMN
tdopme. CtyzmeHTy 3a/ar0Tcsi 3 BOIIPOCa B PaMKax M3yuyaeMoro pasfiesia, AJisl yCIeIlIHOM aTTeCTaljiu
HEeoOXO0/IMMO TIPaBHU/ILHO OTBETUTD Ha 2 U BbIile BOMPOCOB. OTBET Ha BOTPOC JI0/KEH OBITh MPABUTbHBIM,
cofiep>KaTe/lbHbIM, apTyMEeHTHUPOBAHHBIM.

Criicok KOHTPOJIBHBIX BOITPOCOB:
1. MaremaTHueckoe MOZe/IMpOBaHKE TeUeHMH rasa. TpHa/:[a MO/ e/IMPpOBaHUsA.
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2. VnrerpanbHasi popma ypaBHeHU razoquHaMUKU. DopMyIMpoBKa Ji/1st IOKOSIILerocst, IBIKYILerocs U
TOJBI>KHOTO 00BEMOB.

3. Iuddepenumanbhas Gpopma ypaBHeHHI ra3ouHaMUKU. KoHcepBaTrBHEBIE U HU3NUECKHe TlepeMeHHEbIe.
4. Hekotopsle cBoiicTBa Marpuil. O6parHasi Matpuiia. [Tpeobpa3oBanue 1mogo0us.

5. CobGcTBeHHbIe ync/ia ¥ COOCTBEHHbIe BeKTOpa. Marpulibl IeBbIX U IIPaBbIX COOCTBEHHBIX BEKTOPOB.
ITono6HbIE MaTPUIIbI M JaroHaIU3aLusl.

6. BostHOBBIe pelieHus U rurepboMyeckre CHCTeMbl. XapakTeprcTideckasi (hoopMa rumnepboniuecKoi
CHCTEMBI.

7. XapakTepuCTHUUeCKUI aHa/TN3 CUCTeMbl YDaBHEHUW O[HOMEPHOM aKyCTHKH.

8. uddepeHiiyanbHas U UHTerpaabHast (popMbl ypaBHEHUI Ta30HAMUKH.

9. 3aKOHBI COXpaHeHUs [Jisi MaTephaabHOT0 00beMa U 0aslaHCOBbIe COOTHOILIEHMUSI.

10. InddepenimanbHas hopMa YpaBHEHHM ra30BOM JUHAMUKU.

11. ®dopma 0060011[eHHOTO 3aKOHA cOXpaHeHus1. KoHcepBaTHBHas popMa U KOHCePBATHBHbIE TIepeMEHHBIE.
12. KoHcepBaTvBHas1 ¥ HEKOHCepBaTHBHAs! (JOPMbl YPaBHEHUM ra30BOM AMHAMUKHU.

13. MarpuyuHasi 3an1ch ypaBHeHHH ra30fuHaMUKH. BeKTop nepeMeHHbIX M BEKTOP MOTOKa.

14. CBolicTBO OJHOPOJAHOCTHY BEKTOpa MOTOKA. SIkoOMaH v KBa3uivHeliHas hopMa CCTeMbl ypaBHEHH.
15. KoHcepBaTHBHas 1 HEKOHCepPBAaTUBHASI (JOPMBI CUCTEMbI YpaBHEHH Ta30JMHAMUKH.

16. TlepemeHnHble Jlarpanxa. JuddepeniiyansHas M UHTerpanbHasi (GOpMy/IMPOBKHY 3a/iau B [lepeMeHHbIX
Jlarpanska.

17. TIpuBegseHue runepboIMueCcKoil CUCTEeMBI K XapaKTepUCTU4Yeckon dopme

18. I'paHnuHbBIe YCIIOBUSA [71s1 TAIIepOo/TMuecKUX 3a/iadu. XapakTepucTiuueckasi GopMa rpaHUUHbBIX YCIOBHM.
19. BricTaBneHre rpaHAYHBIX YC/IOBUH B 3ajiaue O KBa3MOJHOMEDHOM TeUeHHH B COILIeE.

20. 3anmch ypaBHeHUH Ditsiepa B MaTpUYHOM BH/le. JIMHeapu3aLys Ha BpeMeHHOM Iilare YpaBHeHWI Ta30BOM
JMHaMUKU.

21. OneparopHbie MeTofibl. OTiepaTopHOe Tpe/ICTaB/IeHre KOHEUHBIX Pa3HOCTeH.

22. CB#i3b pa3HOCTHOTIO U JuddepeHLaJIbHOro OMepaTopoB.

23. CBoiiCTBa pelLIeHU POCTeHIIero ypaBHeH s [IepeHoCca U MPOCTeHIero HeJIMHeHHOTO YpaBHeHHS
niepeHoca. ['pagrieHTHas Katactpoda. Pa3pbiBHBIE pelleHusl.

24, Pacniafi pa3pbiBa [jisi HeTMHEMHOT0 YypaBHeHUsI TiepeHoca.

25. IlepBoe fuddepenipansHoe npubmbkenye. McciefoBaHre CBOMHCTB pa3HOCTHBIX CXeM Ha OCHOBe TIePBOT0O
aubbepeHIMaTbHOr0 IPHOIKEHUS

26. CBo¥iCTBa pellieHHi TTpocTeriimx AuddepeHIdaibHbIX YPABHEHUH B UaCTHBIX IPOU3BOAHBIX. BoHOBRIE
petenust. nddysus. Juccunanus. Jucnepcust.

27. ATmpoKcyMarysi BpeMeHHOT'0 111ara B Pa3HOCTHBIX CXeMax ra3oguHamMuku lenbra-¢opma pasHOCTHOM
CXeMBl.

28. MeTozibl IOCTPOEHHS Pa3HOCTHBIX cxeM. CXeMbl KOHEUHBIX Pa3HOCTel Y KOHEYHOro obbema.

29. 3ajaua o pacriajie IpoX3BOJILHOIO pa3pblBa. BrluncieHre IOTOKOB Ha OCHOBe 33/jauM O pacra/ie pasphliBa.
30. [TuckpeTr3arnyisi Ha OCHOBe MeTO/|0B KOHEUYHOT0 00beMa M CXeMbl paciia/ia IPOM3BOILHOTO pa3phiBa.
31. Cxemsl paciierienus. PacirjerieHue o ¢pusrueckyM NpoLeccaM M MOKOOPAWHATHOe pacliieryieHue.
32. CxeMslI pacliieryieHus Py pacyeTe KOHBEKTUBHBIX WieHOB. PacijeryieHre MaTpUUHBIX KO3Q(HULIEHTOB 1
paclijeryieHlie BeKTOPOB TIOTOKa.

33. VckyccrBeHHas BA3KocTb HetiMaHa u PuxTmaiiepa

34. Cxema Jlakca Cxema Jlakca-Bengpodda.

35. Cxema buma u YopmuHra.

36. KprBonMHelHbIe KOOPJUHATHI M KPUBOJIMHEHbIE CETKY B 33/jadyaX MeXaHUKU

37. IIpeobpa3oBaHue KoopAWHAT. MeTprueckre K03 dULIMeHTB PSMOro U 06paTHOro nmpeobpa3oBaHus
KoopauvHar. flkobuaH. dyHaaMeHTabHBIA MeTPUYeCKUN TeH30P.

38. ba3uc kpuBoMMHeHbIX KoopAUHAT. MeTprueckue K03(HULMEHTEI

39. KoBapuaHTHble 1 KOHTpPaBapUaHTHbIE [IPOEKIMY BEKTOpa B KPUBOJIMHENHbBIX KOODJMHATaXx.

40. T'eomeTprUeCKHe COOTHOIIIEHHS Ha KPUBOJIMHEWHBIX CeTKax. JJIMHBI, I/101ja/if, 00BbeMBbI.

41. TeHeparLysi KpUBOJIMHEHHBIX CETOK HA OCHOBE 3JUITMITUYEeCKOW CUCTeMbl YPaBHEHU.

42. MucdepennmanbHas ¥ BapraLuoHHast GOPMY/IMPOBKHM KpaeBo 3afauu f/1st ypaBHeHus [Tyaccona.

43. PacueT HeC)KUMaeMbIX TeUeHHUI U TeUeHHH C MaJIbIMU CKOPOCTSIMU

44. O600111eHHOE pellieHre YpaBHeHWH ra30iuHAMUKHN. YC/IOBHUSI COBMECTHOCTH [I7is Pa3PBIBHOTO PeLIeHUs
ypaBHeHUM O[HOMepHOU HeCTallMOHAPHOM ra30[MHAMUKH.

45. Metop, C.K. TonyHoBa. JTuHeapr30BaHHbBIE CXEMBI pacrajzia pa3pbiBa. [ToHATHE 0 THOPUIHBIX CXeMax.
Arnmnpokcumanys 1o Poe.

46. XapakTeprcTHUeCKui aHam3 guddepeHMaabHOr0 YpaBHEHHs C YaCTHBIMU TIPOM3BOJAHBIMK BTOPOTO
TopsifiKa.

47. Pa3HOCTHasl anmpoKCUMarys pocTerinnx quddepeHManbHbBIX OIepaTopoB (TiepBast U BTopast
TPOU3BOHAs, TTOPSIIOK arnmpoKcuMaliuu, popmysisl quddepeHIIMpoBaHus Ha3az, Bliepe U IjeHTpaIbHbIe).
48. PasHoCTHas anmpokcuMaliys npocredmmx auddepeHryanbHbeIX onepatopos. I1por3BojHble Ha
TPEXTOYeUHOM InabiioHe.
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49. CBOKMCTBO amnrnpoKCUMalyy Pa3HOCTHOM cxeMbl CXOAMMOCTb Pa3HOCTHOM CXeMbl YCTONUUBOCTD
Pa3sHOCTHOM CXeMbl. 3aBUCUMOCTb MeXX/y anmnpoKCUMaljiell yCTOMYMBOCTEIO M CXOLUMOCTBIO

50. UncneHHoe pelieHKe 3a7au napabosimueckoro TMpa. Pa3sHOCTHbIe CXeMbI AJ1s1 ypaBHEHUsT
TeTUIONPOBOJHOCTH. MeTo/ TTPOrOHKH.

KypcoBoii npoekT

KypcoBoii mpoeKT rpecTaBisieTcs B le4aTHOM Bujie B hopmare, COOTBETCTBYIOILUM «I10/10KeHHIO TI0
CofiepKaHuto, 0OPMIIEHHIO, OPraHW3aLY BBITIOTHEHUS M 3aIUThl KYPCOBBIX TIPOEKTOB M KyPCOBBIX paboT
BI'TY. CMK-II-4.2-12» ot 24 Hos0psi 2015 1. 3amura KypCcoBOTo TIPOeKTa IMPOXOAUT B popMe oK/aza
CTy7|eHTa I10 BBITIOJTHEHHOW paboTe 1 OTBETOB Ha
BOITPOCHI 4IeHOB KoMHccHU. B xoze 3amuTsl KIT oOyuaroiecs JO/DKHBI TPOJEMOHCTPUPOBATh KYJIBTYPY Peurt
TIPU U37I0)KEHUH CBOWX MBIC/IeH, IOTHYHOCTh B TIOCTAHOBKE U M3/I0)KEHUH MaTepuasia, HeoOXouMble
HayasibHble 3HaHUS TI0 CYLL[eCTBY 00CY’KAaeMOoii TeMBI.

B cnyuae, ecsiu odopmiieHre KypCOBOTo IpOeKTa U MoBefileHue CTy/ieHTa BO BpeMsi 3all{UThl COOTBETCTBYIOT
yKa3aHHbIM TpeOOBaHUsIM, CTY/IEeHT I10/Iy4aeT OLeHKY:

- OLI€HKAa «OTJINYHO» BBICTAaB/ISIETCS], IPY NIPABUJILHOM BBINIOJIHEHUM KYPCOBOIO IIPOEKTa, IPaBU/IbHBIX OTBETOB
CTyZleHTa Ha BOIpocsl ipernogasaress oT 90 fo 100%;

- OL|eHKA «XOPOIII0» BLICTAB/ISI€TCS, TPY He3HAUYMTE/bHBIX OIMOKaX B COZlep>KaHUU KypCOBOTO TPOEKTa,
NIpaBU/IbHBIX OTBETOB CTYZIeHTa Ha BOIIPOCHI Iperozasaress ot 75 10 90%;

- OLIeHKA «Y[IOBIETBOPUTE/TEHO» BBICTABJISIETCS, TTPY He3HAUMTE/IbHBIX OLIMOKaX B COJlep>KaHUU KyPCOBOTO
MpOeKTa, NMPaBUWIbHBIX OTBETOB CTy[€HTa Ha BOMPOCHI rpernojasaresi ot 50 g0 75%.

- OIIEHKA «HEeY/[OB/IETBOPHUTEIHLHO» BLICTAB/ISIETCS, PU 3HAUMTE/TLHBIX OIIIMOKAaX B COZIEP’KaHUM KYPCOBOTO
TIPOEKTa, TPH JIOMYIIeHUH NTPUHLMITHA/IBHBIX OIIMOOK B OTBETaX Ha BOTIPOCHI MPETIOJaBaTesis - PaBU/IbHBIX
otBeTOB MeHee 50%.

OCHOBaHUSAMU JI/Isl CHHPKEHHS OLIeHKH 3a KyPCOBOM TIPOEKT MOTYT CJIY)KUTh:

- HeOpeXXHOE BBITIOJIHEHHE,

- HM3KO€ KaueCTBO rpaduueckoro Mareprasa (HeBepHbIM BbIOOp MaciiTaba uepTeXkeid, OTCyTCTBHE YKa3aHUs
eJUHUI] U3MePeHus Ha rpadukax),

- HEe3HAUUTEJTbHBIE OITUOKHU MPU OTBETAX Ha TEOPETHUECKHE BOMPOCHIL.

KypCoBoii IPOEKT He MOXKeT ObITb TIPUHSAT U MOAJIEXKUT TiepepadoTKe B Cyyae:
- HeCOOTBETCTBYSI 33/laHUI0 Ha KyPCOBOE IPOEKTUPOBAHHE;

- OTCYTCTBHS1 HEOOXOJMMBIX Pa3ziesioB,

- OTCYTCTBHs1 HeOOX0AUMOTOo rpadhruecKoro MaTepuarna,

- HEKOPPEeKTHOHM 00pabOTKM pe3y/bTaToB BHIUMC/IEHHH.

[TprMepsl TeMaTHK A/ KypCOBOTO ITPOEKTUPOBaHUS:

1. uTencudvkanms TermooOMeHa 3a CYeT pa3BUTHIX TIOBEPXHOCTEM.

2. UncieHHOe MOZieTMpOBaHye Terio00MeHHOTo armnapara.

3. UucneHHOe Mo/ie/TMpOBaHue 00TeKaHus U TeriooOMeHa chepruecKrx Terl.

4. UncieHHOe MoZlenlMpoBaHKe 00TeKaHUs U TeTyI000MeHa JieTaTebHOTO arnapaTa Ha 3aKpUTHUeCKHX yTyax
aTakH.

5. UncneHHOe MoJie/TMpoBaHe 00TeKaHuUs ¥ TEIJIO00OMeHa TeJl B ra30BbIX MMOTOKAaX.

6. HucsieHHoe MofieTpoBaHye IByX(a3HOro M0TOKa B TPaKTe SHepreTUueCcKol yCTaHOBKH.

7. ViccnepoBaHye TeueHUsI B KaMepe CropaHysi ra30TypOMHHON yCTaHOBKH.

8. MogenpoBaHHe KaBUTALMOHHBIX TIPOL[ECCOB Ha TPeOHBIX BUHTAX U TeJaX IPY BHICOKOCKOPOCTHOM
JIBVDKEHUH.

9. MogenrpoBaHHe KOHBEKTHBHOTO TeTyiooOMeHa B TpyOe.

10. MogenvpoBaHue TeIJIOBOTO U ra30iHaMUUeCKOTr0 BO3/|eiICTBUSI B3pbIBHOUM BOJIHBI HA MHOTOCJIOWHBIE TeJia.
11. YucneHHOe MOZieTMPOBaHKE TETJIOBOTO COCTOSTHUST KapOBOU TPyObI Kamepsl cropanusi ['T-65.

12. T'a3oauHaMUueCcKUe U TeIJIOBble IIPOLIeCCHI IIPY pasfie/ieHuU CTyIeHel pakeThl.

13. MogenvpoBaHue BIUSIHUSA aKyCTUYeCKUX BO3MYILEHUM Ha MPOLieCChl KOHZIeHCAl[uu U UCTIapeHusl.
14. IlpyrorosyieHre FOPIOYNX CMeCel Ta30B BO BCTPEYHBIX CBEPX3BYKOBBIX CTPYSIX.

15. TensiomMacconepeHOC B OKOJIOCOTIIOBBIX ABYX()a3HBIX TEUEHHSIX.

16. IIpoLeccsl TeryioMacconepeHoca B CBePX3BYKOBbIX UMITAKTHBIX CTPYSIX.

17. TlogroToBka ra3oo6pa3Hoii roproYeli CMeCH CBEPX3BYKOBBIMHU COOCHBIMHU CTPYSIMH.

18. MogenmipoBaHMe NpoLlecCoB TepMOOypeHHs B KOCMUUECKUX YCIOBUSIX.

19. TepMuueckrie Harpy3Ku B yZiapHO-BOJIHOBBIX TEXHOJIOTUSIX.

20. I'a30- 1 TepMOAMHAMUKA pasfie/ieHnsl CTyIleHel PaKeThl.

21. AspogvHaMuKa ¥ HarpeBs yIipas/isieMOIo CHapsija.

22. YucieHHOe MOZleNTMPOBaHKe XUMUUeCKH Pearupyroiiux TeueHHH B 3/leMeHTax TeriooOMeHHUKa.
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23. MojieTMpoBaHKe CHCTEMbI Ta30[MHAMHUYECKOTO HaIbIJIEHUS C TIOIOTPeBOM pabodero rasa.
24. MareMaTnyeckoe MO/|e/TMPOBaHUE TerI03allUTHOTO MOKPBITHS.

25. T'a3oHaMuKa 1 TeryiooOMeH B3anMO/IEHCTBUSL CTPYH C TIpETpaion.

26. AspoTepmMOMexaHHKa [J03BYKOBBIX JleTaTe/IbHbIX arraparos.

27. YucsieHHOe MOJIeNIMPOBaHKe OBICTPOITPOTEKAIIUX MPOLIECCOB C TETUIOBBIIeTIEHHUEM.

28. UucneHHOe MOJeTMpOBaHye BIUSIHUS U3/Ty4YeHUs] Ha NPOLIeCChl Te[JIoOMacCornepeHoca.

29. B3aumopelictue ctpyu JKPI c oTfiensieMol CTYIIeHbIO PaKeThl - HOCUTESI.

30. AHaM3 SHEPreTHYeCKUX XapaKTePUCTHK KOMITIOHOBOUHBIX CXeM I'Py30BbIX O€CITUIOTHBIX CAMOJIETOB.
31. MogenupoBaHue JpeHa)KHOUM CUCTEMBI C MO/IOTPEBOM.

32. MopenvpoBaHue JUHAMUKH MTPOrpeBa KOHCTPYKLMI B YC/IOBUSX TOXKapa.

33. MojenpoBaHue RKEeKIIMOHHOMW ropesiku.

34. MogienvpoBaHue ra3o- U TUAPOAVHAMUKY B TETVIO0OMEHHBIX 3/IeMeHTaXx.

35. MogienvipoBaHue paboThl OPraHOB yIpaB/ieHUs KOCMUUYECKHX arrapaToB.

36. BzaumozeiicTBre AByx(}a3HO CTPyH C Iperpazoil.

37. TepMoiMHaMHUUeCKHI MIPOEKT ra30TypOMHHOM YCTaHOBKH.

38. IIpoekTupoBaHye U UMCIeHHOe MOJeMpOBaHKe TepMorasoguHamMudeckux rpoteccos BPII.
39. YncneHHOe MO/Ie/TUPOBAHKE BETPOBBIX BO3/IEHCTBUM Ha OOBEKTHI.

40. YucneHHOe MOZIe/TMPOBAHHE TPOLECCOB TerI000MeHa.

JK3aMeH

OO0yuaronuiicss IMeeT MpaBo Ha Mo/yueHrue MUHUMAa/IbHOH MOJI0KUTETbHOMN OLIeHKH TPU YCJIOBUU
YCIIEIITHOT'0 MPOXO0XKAE€HHUS TeKYILer0 KOHTPOJIsSI yCIIeBaeMOCTH B (hOpMe AMAarHOCTHUECKOM paboThI B
COOTBETCTBUH C rpaduKoM pazzena 4.
[oryck K 9K3aMeHy BO3MO)KeH TOJIBKO TIPU YC/IOBUH YCIIEIITHOM 3alIUThI 3a/]JaHUH ayZIMTOPHOTO TPAaKTUKyMa U
TIOJTyUeHUs TIOJIOKUTETbHOM OIeHKU (OT/IMYHO, XOPOIIIO WU YIOB/IeTBOPUTEHHO) 3a 3all[UTy KYPCOBOTO
MpoekTa. JK3aMeH, BK/TFOUaeT B ce0s ZIBa 9K3aMeHAIMOHHBIX BOTIPOCA TI0 BLIOOPY TperofiapaTesisi U3 CIMCKa
BOIPOCOB ZIJ1s1 CO0ecej0BaHuA 110 pa3ziesiaM JUCLIUTIIUHEIL,

3HaHWsA, YMEHUS U HaBLIKH CTYAEHTOB OTPEe/IeISIOTCS C/IeIyIONAM 00pa3oM:

OIIeHKH «OT/TAYHO» 3aC/Ty>KUBAET CTY/IEHT, 0OHAPY)KUBIIIUH BCECTOPOHHEE, CUCTEMAaTHUeCKoe U IyboKoe
3HaHUe yueOHOro MaTepuasa, yMeHue CBOOO/IHO BBIMOHATE 3a/]aHUs, TIPeJlyCMOTPEHHbBIE MPOrPaMMON,
YCBOUBILNN OCHOBHYIO U 3HAKOMBIH C IOTIOJTHUTE/IbHOU JIMTepaTypoi, peKoMeH/10BaHHOM riporpaMmMoii. Kak
MIPaBUJIO, OL[eHKA «OTIMYHO» BLICTABISETCS CTYAEHTaM, YCBOMBILUM B3aWMOCBSI3b OCHOBHBIX TTOHSATUN
JUCLIMTJTMHBI B MX 3HAYEHUHU AJ1s TprobpeTaeMoii podeccri, MPOSIBUBILIMM TBOPYeCKHe CITIOCOOHOCTH B
TTOHUMAaHUH, U3/I0)KEHUH U UCTI0/Ib30BaHUM yueOHOTO Matepuarnia.

OIIeHKH «XOPOIIIO» 3aCTY>KUBAeT CTY/IeHT, 00HAapY>KUBIIUI TIOTHOE 3HaHWe y4eOHOro MaTepuara, yCrenHo
BBITIO/THSIIOIIUM TTPelyCMOTPEHHbIe B TIPOTPaMMe 3aZlaHusl, YCBOUBIIHM OCHOBHYIO JIUTEPATypy,
PEKOMEeH/IOBaHHYO B TIporpaMMe. Kak mpaBuiio, OIleHKa «XOPOIII0» BBICTAB/ISETCS CTyAEeHTaM, MOKa3aBIIuM
crcTeMaTU4YeCKU XapakTep 3HaHW TI0 JUCLIMTUIMHE U CIIOCOOHBIM K UX CaMOCTOSITE/IbHOMY TIOTIO/THEHHMIO U
00OHOBJIEHMIO B X0/ie JabHekiel yueOHol paboThl U MpodeCcCUOHATBHOM e Te/TbHOCTH.

O1leHKH «y/IOB/IETBOPUTEILHO» 3aC/TyKUBAET CTYJEeHT, 00HApY KUBIIUN 3HAHUS OCHOBHOTO yueOHOTO
Marepuasna B 00beMe, HeOOXOAUMOM [IJis1 labHeHIel yueObl v Tpe/ICTOsIIIeld paboThI 10 CIeI[UaTbHOCTH,
CIIPABJISIIOLLMICS C BBIIOJIHEHWEM 3a/JaHui, TpeyCMOTPEHHBIX IPOrPaMMOM, 3HAKOMBIM C OCHOBHOM
JIUTEpaTypoy, peKOMeH/J0BaHHOM rporpammoii. Kak mpaBusio, oLieHKa «y[OBIeTBOPUTE/ILHO» BBICTAB/ISIETCS
CTyAeHTaM, [IOMTyCTHBLINM TIOrPELTHOCTH B OTBeTe Ha 9K3aMeHe U MPY BBITIOHEeHUH 9K3aMeHal[MOHHbBIX
3aflaHu, HO 00mazaroIM HeoOXOUMBIMU 3HAHUSIMU /ISl UX yCTPaHEeHHsI T10/], PYKOBOJCTBOM TTpPerioJiaBaTerisl.
OrleHKa «HeY/I0BJIeTBOPUTEIHO» BLICTABIISIETCS CTYAEHTY, 00HAPY>KUBILIEMY TPOOE/bI B 3HAHUSX OCHOBHOTO
yueOHOTro MaTepuaa, [IOMyCTUBIIEMY PUHIUITHATBHbBIE OITMOKH B BLIMOJTHEHUH TIPE/IyCMOTPEHHBIX
nporpammotii 3a/jannii. Kak mpaBusio, orieHKa «Hey[0BIeTBOPUTEILHO» CTABUTCS CTY/IeHTaM, KOTOpbIe He
MOTYT TPOZIO/DKUTE 00yUeHHe WK TIPUCTYIIUTE K TIPO(e CCUOHAIBHOM [1eaTe/TbHOCTH 10 OKOHYaHHUH By3a 0e3
JIOTIOJTHATEJTBHBIX 3aHATHH 10 COOTBETCTBYIOILEH JUCLUILIIHE.
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Pa3pen 1.
Maremarnueckoe Ortuet no

4 7 |mopenupoBaHue M 13 4 2 2 9 5 5 5 |OpakTuyeckomy
BbIYHC/TUTE/TbHBIN 3a7laHUIO0
3KCIIepUMEeHT.

Pazpgen 2. InTerpanbHas KOHTDOMLHLIE

4 7 |dopma ypaBHeHHUI 5 4 4 0 1 5 5 5 P

BOIPOCHI
ra3ofuHaMHKH.
Pazpgen 3.

4 7 HMuddepenuansHas 5 4 2 7 1 5 5 5 KoHTpoJibHBIE
¢opma 3aKoHOB BOITPOCHI
COXpaHeHMsl.

Pa3pen 4. KauecTBeHHBIH
AHAJ/IU3 PelleHnr
HEKOTOPbIX Oryer o
4 7 14 4 2 2 10 5 5 5 |TIpakTU4eCcKoMy
auddepeHnMaTBHBIX
. 3a/laHUI0
yPaBHeHHI B UaCTHBIX
NPOU3BO/JJHBIX.
Paspen 5. luckperusanus KoHTpoJibHbIE

4 7 . 5 4 4 0 1 5 5 5
MaTreMaTH4ecKOn MoJie/TH. BOIIPOCHI
Pa3pen 6.

4 7 Knaccudukanusa meropos 7 6 4 2 1 5 5 5 KoHTpoJibHbIE
pelIeHUs CeTOUHBIX BOIIPOCHI
ypaBHeHH.

Pa3pen 7. BBefenue B KOHTDO/BHBIE

4 7 |mocTpoeHHe pac4yeTHbIX 5 4 4 0 1 10 | 10 | 10 P

BOIIPOCHI
CeTOoK.
Pa3pesn 8. Pemienne
HeCTal[UOHAPHOro Oryer o

4 7 25 | 10 4 6 15 10 | 10 | 10 |mDpakTUuyecKoMy
ypaBHeHMs

3a/laHUI0
TeIIONPOBOJHOCTH.

4 7 Paszpen 9. Teuenus c 8 4 7 2 4 10 | 10 | 10 KontposnbHbie
yAapHBIMH BO/THAMH. BOITPOCHI
Pazpen 10. KouTposisHbIe

4 7 |MopenupoBaHHe BA3KHX 6 2 2 0 4 10 | 10 | 10 P

.. BOIIPOCHI
TeUeHHUM.

4 7 Paszpgen 11. MapiuieBbie 8 3 9 1 5 10 10 10 KoHTpoJibHBIE
MeTOBI. BOIIPOCHI
Pa3pen 12. Tloaxoan! n
METOARI KoHntposnbHbie

4 7 |BBIYMC/IUTETBHOTO 7 2 2 0 5 10 | 10 | 10

" BOIPOCHI
MOJe/TUPOBaHMSI TeUeHHH
BA3KOH XUJKOCTH H rasa.

4 v Pazpgen 13. KypcoBoi 36 0 0 0 36 10 10 | 10 Kypcosou

NMPOEKT. TIPOEKT
Bcero 3a 7 cemecTp 144 | 51 | 34 17 93 | 100 | 100 | 100
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Bcero no AMCUUIIINHE 144 | 51 | 34 | 17 | 93 | 100 | 100 | 100 |
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