





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
A3POJMHAMMYECKOE U TEIVIOBOE ITPOEKTUPOBAHUE

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:

OIIK-1 — crocobHOCTh TOHMMAaTh NPUHLMIBI paboThl COBpeMeHHBIX MH(OPMALMOHHBIX TEXHOJIOTHHA U
WCTO/b30BaTh X JJIs pellleHrs 3aZiad rpodecCuoHanbHOM JesiTeTbHOCTH
OIIK-3 — c11ocoGHOCTBb MPUMEHSITb COOTBETCTBYIOLMH (PH3MKO-MaTeMaTHUeCKHi arrapar, MeTo/ibl aHaIu3a

U MOJe/MpPOBaHWs, TeOPeTUUeCKOro U  9SKCIIepUMEHTaJbHOrO  WCC/IeJOBaHWS ~ TIPU  pelleHdH
ripodeccrOHaNbHBIX 3a7a4

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:

OIIK-1
3HAHUS:
OCHOBHBIX METOZIOB U MO/X0/I0B (hU3UUEeCKOTO Y MaTeMaTHUeCKOT0 MO/Ie/TMPOBAHKS TIepeHOCa TeIyIOThI
Y MacChl TPUMEHUTE/THHO K a3POAMHAMUUeCKUM U TETJIOTEXHUUECKUM 00BeKTaM U CUCTEMaM;;
YMeHUs:
CTPOUTb MaTeMaTrhyecKue MoJiesid GU3nUeCKUX siBIeHUM 1 UCIT0/Ib30BaTh MaTeMaTHueCKUi arrapar v
nH(MOpPMAaLOHHbIe TeXHOJIOTUH TTPU U3yUeHUU eCTeCTBeHHOHAYYHbIX AUCLUTUIVH;;
HABbIKU:
WCTIO/Ih30BaTh COBpeMeHHbIe MH(DOPMAaIMOHHbIE TEXHOJIOTUU TTPU PellleHnH 3a7iad B
npoc¢ecCUOHANbHON [eSTeTbHOCTH. .

OIIK-3
3HAHUA:
3aKOHOB ¥ OCHOBHBIX (JM3UKO-MaTeMaThueCKAX Mo/ieJieli rmepeHoca TeryIoThl M1 MacChl IPUMEHUTETBHO
K a9pOIMHAMUYECKUM U TEIJIOTEXHUUECKUM 0OBEKTaM U CHUCTEMaM;;
YMeHus:
TeopeTHUeCcKue: UCTI0/b30BaTh MaTeMaThyeCKUM amrapar U UH(pOopMallMoOHHbIe TeXHOJ/IOTUHU TIPU
M3yUeHUU eCTeCTBeHHOHAYUHBIX JUCLUIUINH; aHa/IU3UPOBaTh pe3y/bTaThl pellieHus: KOHKPeTHBIX 3ajau

1[eJIbI0 TIOCTPOeHHUs1 OoJiee COBEpPINIEHHBIX MOje/iel; CTPOUTh MaTeMaTHueCKue MOJeNu (pr3nyecKux
SIBJIEHUH;

MPaKTUYeCKUe: aHa/IM3UPOBATh Pe3y/bTaThl IKCTIepUMEHTa C TPUB/IeUeHUeM METO/IOB MaTeMaThue CKOH

CTaTUCTUKYU U UH(POPMAI[UOHHBIX TEXHOJIOTHI;;

HABbIKU:

TEeOPeTUUYeCKOTO M BBIUHNCIUTETLHOTO UCC/IeJOBAHUS sIB/IeHUH pa3inuHoi dhr3ruecKoM MPHUPOALI B

00/1acTy Ter1000MeHa U a3pOJUHAMUKH..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmmaa ADPOJUHAMMWYECKOE U TEIVIOBOE ITPOEKTUPOBAHME gBinsetcs
JVCLIMTUTMHOW 00s13aTe/IbHOM YacTH 6/10Ka 1 nporpamMMel IOATrOTOBKM 10 HarpasieHuto 13.03.01
Tenno3Hep2emuKa u menjiomexHuKd.

CopepxaHue [OUCLIMIUIMHBI ~ SB/SIETCA JIOTMYECKUM Mpofo/pkeHreM gucuuriyivH:  OU3UKA,
TEPMOJNHAMUKA, A3POI'IJPOTA30JMHAMMUKA, TEIVIOIIEPETAYA, BBICIIIAAL
MATEMATUKA.

Copep>XaHue AUCLMIVIMHBI SIBJISIETCSI OCHOBOM [j1s1 ocBoeHusi aucuuryivd: MOJE/IMPOBAHUE
BBICOKOMHTEHCHUBHbBIX [IIPOLECCOB, MOJE/IMPOBAHUE C JIIPUMEHEHUEM
CAD/CAM/CAE-CUCTEM, YHUPC, YNC/IEHHOE MOJE/IMPOBAHUE B TEIUVIODHEPI'ETUKE
N InaPOA3POJVNHAMUKE.

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

¢ OIIK-3 — CriocobeH IpUMEHSTh COOTBETCTBYIOLIUN (PU3NKO-MaTeMaTUUECKUH arapat, MeTO/IbI
aHaju3a U MOJle/IMPOBaHusl, TEOPETUUYECKOTO U SKCIIePUMEeHTaIbHOrO UCC/Ie0BaHMUs [IPH pelleHUH
ripodheCCHOHABbHBIX 3a7ad

¢ OIIK-4 — CrniocobeH IeMOHCTPUPOBATh IPUMEHEHNE 0CHOBHBIX CTIOCOOO0B TO/TyUYeHus],
ripeo0Opa3oBaHusi, TPAHCIIOPTA W UCTIO/IB30BaHUS TEI/IOTHI B TEIJIOTEXHUUECKUX YCTAHOBKAX U CUCTeMax

¢ OIIK-6 — CriocobeH TIPOBOANTEL U3MEDPEHUS 3TEKTPUUECKUX U HETIEKTPUUE CKUX BeJTMUMH Ha 00beKTax
TeIJI03HePreTUKY U TeIJIOTeXHUKU

¢ TICK-1.1 — croco6HOCTh MUCTIOB30BaTh 3HAHUS (PYH/JAMEHTAITBHBIX pa3fie/ioB eCTeCTBEHHOHAYYHOTO U
MpoQ)eCCUOHATBLHOTO I[UKJIOB /151 TOHUMAaHHUs (U3U4eCcKol CYII[HOCTH PabourX Mpo1[eCCoB,
MIPOTEKAIIUX B 0OBEKTaX TEMIOMAaCCOOOMEHHOTO YHEPreTHUECKOTO 060PY0BAHUS C 11eJThHO
obecrieueHust HaZie)XHOCTH PabOThI M ONITUMAJIBHBIX YCIOBUN ero yHKLIMOHUPOBAHUS

¢ YK-1— CrniocobeH oCy1eCTBATh MOUCK, KPUTHUYECKHUI aHau3 U CHHTe3 HHPOPMAaLH, TIPUMEHSITh
CUCTeMHBIN TIOAXO0/, /1S pellieHusl T0CTaB/IeHHbIX 3aJa4



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

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHuUe pa3fie/ioB ¥ AMJaKTHYeCKUX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit
MPaKTHKYM

IlpakTHyeckue
3dHATHUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

OIIK-3

Paspen 1. BBejjenne B npo0/1eMy a3pojHHAMHYECKOT0 U TEN/I0BOTr0
npoexkTupoBanus JIA. IToctaHoBKa 3a/1a4 a3poAuHamMuKu JIA.
PaciivipeHye TPAaKTOBKH 3a7jau a9pOJAMHAMHUKK. VIcTopust pa3sBUTHSI
aspozitHaMKKK. MeTozbl M cpeficTBa. [IprMepsl COBpeMeHHBIX
SKCITepPHMEHTA/IbHBIX KOMIIIEKCOB U TPY6. BIuncuTe b b
9KcriepumeHT. I1pumeps! pemtenus 3agiau Metogamu CFD. CAITP.
OnrumMusaryst B npoektupoBaHuid. CAD-CAM-CAE TexHOIOTHH.

Paspen 2. CucreMbl KOOP/MHAT, HCI0/Ib3yeMble B a3pOHHaAMHUKe.
Cusibl 1 MOMEHTHI fieficTBytoiye Ha JIA B nosete. OCHOBHbIE
a3pOJMHAMUYECKHE CXeMBI JIeTaTe/IbHBIX alapaToB. A3poAHHaMUYeCKre
k03 duLpenTsI. OBLIHe BBIpaXKeHHUs /1St a9POMHAMIYE CKUX

k03¢ duLeHToB. [POH3BOAHbIE a3pPOAUHAMUYECKUX KO3(bULIeHTOB.
CrarnuecKue U BpauiaresbHble KO3Q®ULeHTb. OCHOBHbIE 3aBUCUMOCTU
7151 KO3((ULIEHTOB CHJT U MOMEHTOB.

Paspen 3. Cucrema ypaBHeHHH JJUHAMUKH 1ojieTa. Maremarnyeckue
mopenu JTA. AHanus npocreifimx ABkeHHi JIA (ropu30HTaNbHbINA
T10J1eT, TI/IaHUPOBaHKe, KOOPAUHUPOBAHHbINM Pa3BOPOT, a9POAHHAMUKA
MU/I0TaXa - 6ouKa, IMMe/IbMaH, IToMNop, ropka). Crarnueckast
YCTOIYMBOCTB U ieMITpUPOBaHHe. YCTOWUMBOCTD ABIKEHHS U
yIipaB/ieHHe TI0JIETOM.

16

10

10

10

Pa3pen 4. AspopuHamMuKa Kpblia. ['eoMeTpryecKre XapakTepUCTHKU
Kpbiza. Kpbinio GeCKOHeYHOro pa3maxa, MeXaHu3M BO3HMKHOBEHHS
MoAbeMHOM cunbl. Kpblio KOHeuHoro pasmaxa, Hecyiwjasi iuHust [lpanaTs.
Vcropuueckre MoTuBbL. JKyKoBCKHH - Yarisirus. I1prucoeayrHeHHble 1
cB0GOAHbIE BUXPH. VIHAYKTHBHOE COMPOTHBIIEHHE. ASPOJAHHAMHYECKHe
acreKThl MeXaHU3aluH Kpblia. MeTo/bl yueTa cxxuMaeMocTu. Kpbiio B
OKOJI03ByKOBOM TI0TOKe, KpUTHUeCKuid Max, BO/THOBOe COMPOTHUB/IEHHE.
3ByKoBO#1 6apbep. Kpbi/io B CBepX3ByKOBOM MOTOKE. 3aKOH IIOLIA/eH.

14

10

10

Paspen 5. AspopuHaMuKa Kopmyca. A3poJuHaMIuecKast
nHTepepeHLst. Borpocs! TerioobmeHa.

12

10

10

Pa3paen 6. AspoguHaMHKa OTPHIBHBIX TeueHu#. Ob1jast KapTHHA
orpeiBa. Knaccugukaiyst OTpbIBHBIX TeueHHi. CXeMbl OCHOBHBIX T€YeHHit
— npsiMasi ¥ 06paTHast CTYNeHbKH, KaBePHbI, OTPhIB B COILIE, BAYB 1 OTpBIB.
MeTozibl pacyeTa OTPbIBHBIX TeUeHHH. [IUCKpeTHbIe BUXPH, UHTerpasibHble
MeTO/bl, TIPSIMOe UHC/IeHHOe MO/Ie/TMPOBAHNe, ACUMTOTHYECKHE METOZbI,
VH)XeHepHbIe MeTOAMKH. [IprMepk! pacyeTa JJOHHOTO JJaB/IeHNs Ha OCHOBe
cxembl Kopcra. VIHKeHepHble METO/bI pacyeTa OTpbIBa NPH NajleHun
CKayKa yIUIOTHeHUs C OrPaHUYHBIM C/10eM. TpexMepHbIii OTPbIB.
Knaccugukaryst Touek 0TpbIBa TPEXMEPHOTO IMOrPaHHYHOrO C/I0SL. JIMHAM
cTeKkaHus 1 pacrekanus. Cezina u ¢okychl. ITorpaHnuHbIi coi Ha
CKOJIb35111{eM Kpbljle. A3POJJMHAMUKA TPeXMePHOTrO MOrPaHUYHOrO CJI0s.
Tennoo6MeH Mpy OTPLIBHOM 0OTEKaHNH.

14

10

10

Paspen 7. AspopuHaMHKa 0praHoB ynpas/jieHHsl. A3poJHaMMKa
BO3/[yX03a00PHUKOB. DKEKLST ¥ MHIKEKLHS.

10

10

Paspen 8. Conuto. KOHCTPYKTHBHBIE CXeMbl COM/IOBBIX O/10KOB.
FaBO,Z[I/IHaMI/IKa coria.

10

10

Paspen 9. A3pogMHaMHKa CIIycKa ¢ OpOUTHI U Bo3BpalleHus. 3a/iaun
BBIBE€J€HUS U X a3POAVHAMUYECKOE U TeryioBoe obecrieuenue.
Knaccudukanus crryckaeMsix arnmapartoB. CucTeMa ypaBHeHU AMHAMUKU
Bxoza. [Teperpysku u TernioBoe B3auMo/ieiicTBre ¢ armocdepoii. Kopuzop
Bxoza. TeroBas 3alyra B 3a/jauax BXofia ¥ BO3Bpall|eHus].
KTIHCCI/ICI)I/IKHLU/IH MeTO/|0OB TeIyI03alluThl. DusnuecKre 0CHOBBI
Pas3/IMYHbIX METO/0B TeII03allMThl U UX MaTemMaThuyeckoe obecrieueHue.

15

10

10

Paspen 10. A3poynpyroctb 4 HeCTallHOHapHbBIE P&)XHMBI.
Knaccugukanys aspoTepMoynpyrux siBleHni. Ypyrue XapakTepuCTHKH
aeMeHTOB JIA. CraTnueckasi a3poynpyrocts. JluBepreHuust Kpblia.
PeBepc opraHoB ynpasneHust. [JJuHaMuueckast a3poynpyrocts. dnarrep.
Tpocreiimye Mogeny duiarrepa. M3rubo-KpyTHIIbHBIN 1
n3ri6o3epoHsii prartep. badtunr. 'atonuposanye. [ummu.

10

10

Pazpen 11. Kypcopoii npoekT. HariicaHye KypcoBOro npoekTa o
WH/IMBH/ya/IbHOMY 3a/laHHIO.

36

36

10

10

Bcero 3a 6 cemecTp

144

68

17

17

34

76

100

100

Bcero o AucHMIIMHEe

144

68

17

17

34

76

100

100

3.2. AyUTOPHBIN IPAKTUKYM

Homep u HaiMeHOBaHHe
pa3jesna JUCIUNIUHBI

Tema MNPAKTHYECKOI'0 3aHATUA

Oonem,

ayp.
JacoB

Pa3zpen 1. Begenue B
npobemy

6

ITakeTsl MporpamMm MH>XE€HEPHOT'O dHa/I13d. OTarbl
BBIUMC/IMTE/IBHOI'O MO e/IMPOBaAHUSA TEIJIOa3pOJHMHaMHUYeCKHNX
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a3pOoHaMHUYeCKOr0 U ripoueccoB. IIprMepsl pellieHuUs 3a/au
TeI/IOBOTO
npoeKkTrupoBaHud JIA.
AspopuHaMuueCcKUe CUjIbl, MOMEHThI U UX KO3(PULMEHTHI.
Pazgen 2. CucreMbl POA ’ by
OcHOBHBIE 3aBUCUMOCTH /17151 KO3 duiireHToB. PaccmoTrpenue
2  |KOOpZWHAT, UCII0/Ib3yeMble 4
TIPUMEPOB U pellleHue NPaKTUYeCKUX 3a/,ay, HarlpaB/IeHHbIX Ha
B a3pOANHAMUKe.
v3yueHHe JaHHOTO pa3zena
Pazpen 3. Cucrema
3 ypaBHEHUM JUHaMUKH PaccMmoTpeHue MpUMepoB U pellieHue MpakTHYeckKuX 3azad, 4
rosiera. Marematnueckre |HarpaB/jeHHBIX Ha M3yueHHe JaHHOTO pasjerna
Mozen JIA.
leomeTprueckuie XxapakTepUCTHKHU Kpblia. PaccMoTpeHue
Pasgen 4. AspogrHamuyKa
4 KDLUIA TIPUMEPOB U pellleHue MPaKTUYeCKUX 3a/jay, HarlpaB/IeHHbIX Ha 4
pbiia. H3y4yeHue JaHHOrO paszesa
5 Pa3pen 5. AspoguHamuka |(PaccMoTpeHVe IIpUMepoOB U pellieHre TIPaKTUUeCKUX 3a/iady, 4
KopIyca. HarpaB/eHHbIX Ha U3yueHue JaHHOTO pa3zesna
6 Pa3pen 6. AspoguHamuka |(PaccMoTpeHuve IIpUMepoB U pellieHre IIPAKTUUeCKUX 3a/ady, 2
OTPBIBHBIX TeYeHHUH. HarpaB/eHHbIX Ha U3yuyeHue JaHHOTO pa3zesna
7 Pa3spgen 7. AspogunHamuka |PaccMoTpeHuve nprMepoB U pellieHre TIPaKTUUeCKUX 3a/ad, 4
OpraHoB yIpaB/eHusl. HarpaB/eHHbIX Ha U3yuyeHre JaHHOTO paszerna
PaccMoTpeHve prMepoB U pellieHre NPaKTUueCKUX 3ajau
8 |Pa3men 8. Coruio. p PUMED p P anad, 4
HarpaB/IeHHbIX Ha U3y4YeHUe JaHHOTO pa3zesia
Pazpen 9. AspoaviHamuKa
PaccMmoTpeHue NpUMepoB U pellieHue MpakTHYecKuX 3azad,
9 |cmycka c opOUTHI U 2
HarpaB/IeHHbIX Ha U3yuyeHue JaHHOTO pa3jena
BO3BpalleHUs].
Pazpen 10. Aspoynipyroctb
PaccMmoTpeHue MpUMepoB U pellieHue NMpakTHYecKuX 3aziad,
10 |4 HecTal[MOHapHbIe 2
HarpaB/eHHbIX Ha U3yueHue JaHHOTO paszena
PE>KHUMBI.
Bcero 3a 6 cemecTp 34
3.3. JTabopaTopHbIii NPAKTUKYM
No Homep u Oomnem,
HAI HauMeHOBaHHe Tema 1a00paTOPHOro MPaKTUKyMa aya.
pa3jesna JUCIUNIUHBI 4acoB
1 Pazpen 3. Cucrema JlabopatopHasi pabota Ne 1. AHa/M3 CTaTUYECKON YCTOUUUBOCTU 2
ypaBHeHu# auHamuku |[JIA.
rosiera. JIabopatopHast pabota Ne 2. VcciefioBaHre BO3MYILIEHHOTO
2 |Maremaruueckue npogosibHOro BxeHus JIA. IlepexoiHble ¥ YaCTOTHbIE 2
Mogenn JIA. XapaKTePUCTHKH.
JlaboparopHasi pabota Ne 3. IToTeHIabHOE 00TEKaHUEe KPblia
3 Pazpen 4. 0eCKOHEUHOTO pa3Maxa: rmocTpoeHuve npoduss JKyKoBCKOro, 2
AspopuHaMUKa KpbLiia. [oTipefiesieHre UPKYISALUH, obecreunBaroieii 6e30TPbIBHBIN CXO[
TOTOKA, MOCTPOeHNEe KAaPTUHBI 00TeKaHus MPOGUIS
Paspen 5.
A JlaboparopHast pabora Ne 4. PacueT cBepX3BYKOBOTO 0OTeKaHUsI
4  |AspoguHamMuKa 2
KOHYCa C IPUCOeJUHEHHBIM CKauKOM YIUIOTHEHUS.
KOpITyCa.
5 |pasgen 6 JlaboparopHasi pabota Ne 5. PacueT OHHOTO JJaB/IeHUS TIPH )
ACT O obTekaHuu ob6paTHol ctyneHbku. Cxema Kopcra.
AspoarHamuKa 7126 60ma Ne 6.0 5 P
6  |oTpBHbIX TeueHHii, aboparopHas pabora Ne 6. OTpbiBHOe obTekanye Tes. Pacuer Ha ’
OCHOBE MeT0/la JUCKPeTHBIX BUXPeH.
- [Pasgen 9. JTaboparopHast pabora Ne 7. PacueT TpaeKTOpUH [BYKEHHSI 3
AspoiiHaMyKa CITyCKa |TpexcTyrneHuaroi 6annucrtudeckoii paketsl ARIAN
C OpGOUTHI U JIaboparopHast pabora Ne 8. A3pojiiHaMyKa U TeTJI000MeH TIpH
8 2
BO3Bpall[eHus. CITyCKe C OpOUTHI UCKYCCTBEHHOTO CITyTHHKA 3eMJTH.
Bcero 3a 6 cemecTp 17
3.4. CamocronTenbHas padora crygenta (CPC)
‘ Ne ‘ Homep u Copep)kaHue yueOHOro 3aiaHusA ‘OG’LEM,
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n/n HauMeHOBaHue 4acoB
pa3jena
JUCLUITUHBI
Pasgen 1. Beenenuve B
npobnemy
1 |aspoguHamuueckoro u|I1oAroToBKa K MpakKTUUeCKUM 3aHSITUSIM. 2
TeTJIOBOTO
npoekTrpoBaHus JIA.
Pazgen 2. Cucremsbl
KOOD/IMHAT,
2 PA ’ IToaroroBka K NnpakTAYeCKUM 3aHATHAM 2
VICII0JIb3yeMble B
aspojiHaMUKe.
Pazpen 3. Cucrema
YpaBHEHUM JUHAMUKA
3 |honera IMoaroToBKa K NpakTA4YeCKUM 3aHATUsIM. [10[TOTOBKa OTUETOB M0 2-M 6
) nabopaTopHbIM paboTam.
Maremarnyeckue
Mogenu JIA.
Paspgen 4.
IMoaroToBKa K nMpakThueCKUM 3aHsaTusM. [1oAroToBKa oTueTa 1o
4 |AspoguHamMuKa o 6
nabopatopHoii pabore.
KpbLIa.
Pasgen 5.
IMoaroToBKa K npakTUueCcKUM 3aHsaTusM. [1oAroToBKa oTueTa 1o
5 |AspomuHamuKa o 5
nabopatopHoii pabore.
KopILyCa.
Pasgen 6.
IMoaroToBKa K MpakTA4YeCKUM 3aHITUsSIM. [10[TOTOBKa OTUETOB 110 2-M
6 |AspomuHamuKa 6
. |mabopaTtopHbIM paboTam.
OTPBIBHBIX TeUEHU.
Pasgen 7.
7 |AspoprHamMHKa IToaroroBka K NnpakTAYeCKUM 3aHATUAM 2
OpraHOB yIpaBJIeHUsl.
8 |Pazgen 8. Comio. IToaroToBKa K rpakThueCKHUM 3aHSATHSAM 2
Pazgen 9.
9 AspopguHamMuKa [ToaroToBka K NpakTHyeCcKUM 3aHATHUAM. [10roToBKa OTUETOB 110 2-M 6
CTyCKa C OpOUTBI M |1abopaTopHLIM paboTaM.
BO3BpaLleHUsI.
Pazgen 10.
Aspoyrpyrocrs u
10 POyTpY [ToaroroBka K npakTUYeCKUM 3aHATUSM. 3
HeCTalllOHapHbIe
PEXXUMBL.
BrinosnHeHue KypcoBOro IpOeKTa Mo UHAVMBU/yaJIbHOMY 3a[aHUIo.
.. |AHanu3 npoteccoB U (OpMHPOBaHKE MaTeMaTHUyeCKUX MOJeseit.
Pazpen 11. Kypcogoit pory bopmup A
11 DOEKT [TpoBeseHre NPOEKTUPOBAHKUS U BBIUMCIUTETLHOTO MO/Ie/TMPOBaHMUS. 36
p ) AHanu3 pe3ynbraToB. [10ATOTOBKA MOSICHUTETLHOM 3aMiCKU, J0K/Iajia
Y TIpe3eHTaluu
Bcero 3a 6 cemectp 76

3.5. KypcoBoii npoeKT

INEPNO],
NCITIO/ITHEHUA IIV/IAHUPYEMOE
COAEPKAHUE STAIA (vepenu BPEMHI (uac)
cemecTpa)
Otan 1. O6cyx/eHre ¢ pyKOBOJHTE/IEM COZlep>KaHusT PadOTHI.
OrmpepeneHye Liefeil U IOCTAaHOBKA 3aau paboThl. PaspaboTka miaHa 1-2 4
paboTHI Hafi TIPOEKTOM
Ortarn 2. AHanu3 JIuTeparypsl [10 TeMaTHUKe KypCOBOIO IIPOeKTa.
AHasu3 MpoTeKaroLIyX MpoLeccoB ¥ HOPMUPOBaHKE MaTeMaTHueCKIUX 3-7 12
Mogeseit
Oran 3. [IpoBejeHue BBIYUC/IATEIBHOIO MOZe/IMPOBaHus. AHaIU3 8-15 14
pe3y/bTaToB YUC/IeHHOI'O MOZe/IMpOBaHus
Oran 4. IToAroToBKa MOsSICHATE/TbHOM 3aliCKH, A0K/a/1a U 16 - 17 6
Tpe3eHTaLun
8 9803




Bcero 3a 6 cemecTp 36
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
12 3 4 5 7 8 91011 12 13 14 15|16 17
Otu. o | Otu. no Otu. o Otu. 1o Otu. 1o KII, gud.
6 JIP JIP KB JIP AP JIP JIP KB AP 3a4.

Ycii0BHBIE 0003HAUCHUSA:

P — nuarHocTrueckasi paboTa;
Ortu. 1o JIP — otuet nio JIP;

KB — KOHTpO/BbHBIE BOIIPOCHI;
KII — KypcoBo#i IpOeKT;

Iud. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOZIMTCS B IUCKPETHbIE BDeMeHHbIe MHTepPBAaJIbI B
ciefyroumx popmax:

[TMarHoCcTuyeckasi pabora;

oTuet 1o JIP;

KOHTPOJIbHBIE BOTIPOCHI;

KYPCOBOI1 TIPOEKT.

IIpoMerkyTouHasi arTecTanus POBOAWUTCS B (popMax:
I depeHIIMPOBaHHBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1

2.

10.

11.

12.

13.

14.

. A.T. Tony6eB, A. C. Enuxun A.C., B. T. Kanyrux. Aspogunamuka. M.: V3a-Bo MI'TY um. BaymaHa.

3onotas kosnekuus, 2017, s51. pec.

A.T.TonyGes, B. T. Kanyrun, A. FO. JIyienko. . AspoauHamuka. M.: M3g-Bo MI'TY um. H. 3. Baymana,

2010, 32 5ks.

. A. H. Bosikos. . PacuéT aspojiHaM1ueCKHX U TeIJIOBbIX XapaKTEPUCTHK BBIMTYKIIbIX TeJl B
CBOOOTHOMOJTEKY/IAPHOM TOTOKe Taza. CIT16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2004, 75 3K3.

. B. B. CaxuH. . YcTpo¥CTBO 1 felicTBHe sHepreTuuecknx oovekroB. CII6.5I'TY "BOEHMEX" um. 1. ®.
Ycrtunosa, 2008, 1. pec.

. B. T. Kanyrus. . Aspora3ofiitHaMyKa OpraHOB yIIpaBJ/IeHusI II0/IETOM JleTaTe/IbHbIX annaparos. M.: 13a-
Bo MI'TY um. H. 3. baymana, 2004, 16 3k3.

. I. A. AkumoB, B. A. 3a3sumko, B. A. bopoiaBkuH. . A3pofiuHaMHyeCK1e XapaKTepUCTUKK JleTaTe/IbHbIX
anmaparos. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2003, 120 3k3.

. M. TI. Tun30ypr. . Aspora3oauHamuKa. M.: Beicmas mkosna, 1966, 120 3k3.

. K. H. Bonkos, B. H. EMenbgHOB. . BeiunciuTenbHble TEXHOIOTUM B 3a/jadaX MEXaHUKU JKUJKOCTU U
rasa. M.: ®DU3MATIINT, 2012, 63 3k3.

. K. H. Bonkog, B. H. EmenbsiHOB. . MofilenlipoBaHHe KPYITHBIX BUXPeH B pacuétax TypOy/eHTHBIX

TeueHunt. M.: DVI3MATJINT, 2008, 7 3Ks.

K. H. Bonkos, B. H. Emenbsanos, U. B. Terepuna. . ['a30BbIe TeueHus B COIJIaX S3HEProyCTaHOBOK. M.:

OU3MATIINT, 2017, 50 3K3.

M. T. Mowucees. . Tpenue u TeruioobmeH B aspoauHamuke. CI16.BI'TY "BOEHMEX" um. 1. ®.

YcruHoBa, 2010, 81 3k3.

M. I'. Moucees, FO. M. ITupkyHoB. . OcHOBBI asporazoguHamuku. CI16.BT'TY "BOEHMEX" um. []. ®.

YcruHoBa, 2006, 175 9K3.

H. H. ®énoposa, C. A. Banbrep, M. H. Tanunos. . OcHoBel pabotel B ANSYS 17. M.: IMK Ilpecc,

2017, s51. pec.

C. M. Kpusesb. . [JuHamyKa rosiéta. Pacuét néTHO-TeXHUYeCKUX U MWIOTaKHBIX XapaKTepUCTHUK

camouiéra. CII06.: JIans, 2018, 15 3k3.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIIHE:

He Tpe0yeTcs.

5.3. Ilepuoguyeckue U3gaHus:

He TpeOyroTCSl.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTeUHbIE CUCTEMBI:

1
2
3

4
5

. https://e.lanbook.com/ — 3BC JlaHs;
. https://urait.ru/ — I'maBHast — O6pa3oBaresbHas Tiatgopma FOpaiit. [t By30B U CCy30B.;
. https://ibooks.ru/ — 3BC AHOyKC.py - 3T0 60/IBbIIION BEIOOD aKTyabHOM JIMTEPATYPhI [1/15 BallleH

O1O/INOTEKU B 37IEKTPOHHOM BUJIE;

. http://www.tnt-ebook.ru/ — TNT-EBOOK - OneKTpoHHO-0MO/IHOTeUHas CUCTeMa;
. https://repository.library.voenmeh.ru/jspui/ — ®yHgamenTtansHas 6ubmuoreka BI'TY « BOEHMEX» um.

H.®. YctuHoBa.

CoBpeMmeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:

1
2

. https://rusneb.ru — HaijuoHanbHas 3/1eKTpoHHast oubsuoreka (HIB);
. https://cyberleninka.ru/ - HayuHas 37mekTpoHHas 6ubaroTeka « KubepieHUHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(byHZaMeHTa/IbHBIX UCC/IeJ0BaHUH.

WHudopmaLoHHbIe CTIpaBOYHbIE CHCTEMBI:

1. Texskcrept — ViHpopMaLMOHHBIN TTOpPTal TEXHUYECKOro perynipoBanus: HopMmel, mpaBuia, cTaHAapThl

PoD;
10



2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- HH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.
5.5. TTporpamMMHoe obecrieueHue:

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

5.6. H(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY « BOEHMEX» um. [].®. YcTrHOBa.
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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; [JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

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

6.3. JTaGopaTopHbIe 3aHATHA:

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

6.4. IIpouee:

1. pabouee MeCTO Mperno/iaBaTe/isi, OCHAI[EHHOE KOMITLIOTEPOM C IOCTYIOM B VIHTEpHeT;
2. pabourie MecTa CTy/IeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.

12



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
A3SPOJUHAMMYECKOE U TEIUVIOBOE ITPOEKTVIPOBAHIUE

AnHoTanusa paboueii nporpaMMsl

Oucuyminaa  ASPOJVUHAMMWYECKOE W TEIUVIOBOE ITPOEKTUPOBAHWE sBnsercs
JUCHIUIIMHOK o00si3aTe/IbHOM uYacTH ©0/i0ka 1 mnporpaMMbl TMOATOTOBKM 10 HarpasieHuto 13.03.01
TennosHepeemuka u menaomexHukd. JuciuruiiHa peanu3yeTcss Ha (akynbreTe A PakeTHO-KOCMHUeCKOM
texuukd BI'TY "BOEHMEX" wm. [.®. YcrunoBa kadeppoit A9 IIJIASMOIA3OJVMHAMUKA U
TEITVIOTEXHUKA.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
OITIK-1 crocobHOCTh IMOHMMAaTh IIPUHLUIBI pabOThI COBPEMEHHBIX WH(POPMAI[MOHHBIX TEXHOJOIMH U
WCTIOb30BaTh WX JJIs PellieHus 3a/iad MpodeCCHOHAIBHOM e TeTbHOCTH;
OTIK-3 crnoco6HOCTh MPUMEHATh COOTBETCTBYIOIIMM (M3MKO-MaTeMaTUUeCKUH armapar, MeToJbl aHaau3a U
MO/Ie/TUPOBaHUsI, TEOPeTUUECKOTO U 3KCIIepUMEHTAbHOTO MCC/eJOBaHUs TIPU pellleHuH MpodeCcCuoHaTbHBIX
3a/au.

Copep>kaHue AWCLMIUIMHBL OXBaThIBaeT KPYr BOIPOCOB, CBSI3aHHBIX C M3yYeHUEeM TeOpeTUUeCKUX OCHOB U
CYIIHOCTH OCHOBHBIX a3pOJUHAMUYECKUX U TEIIOBLIX MPOL€CCOB NPUMEHHUTEBHO K 00beKTaM aBUAl[MOHHOU
U paKeTHO-KOCMUUeCKOW TeXHUKH, MeTO/JOB UMC/IEHHOTO PellieHHsl pa3/IMyHOro poja 3a/au; aHa/lin3a MeTOJIOB,
MPUYKH U (HaKTOPOB, BIUSIOIIUX Ha TeIJI0a3pojuHaMUueCcKye MpoLieCChI.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYZeHTOB IMPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTepPBaJlbl B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e oTuer 1o JIP;
e KOHTPOJIbHBIE BOIIPOCHI;
e KypCOBOM ITPOEKT.

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e muddepeHMPOBAHHBIN 3aUeT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI [UCIUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI

TIpeAyCMOTPeHbI TeKLMOHHbIe 3aHsTHs (17 4.), mpakTudeckue 3aHsiTvs (34 4.), 1abopaTopHsblii nMpakTukym (17
4.), caMoCTosITe/IbHasl paboTa cTyzaeHTa (76 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
A3SPOJUHAMMYECKOE U TEIUVIOBOE ITPOEKTVIPOBAHIUE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS 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.

HaumeHoBaH#e paboThI

PexkomMeHpyemasi IuTeparypa

TpyRoeMKOCTB,
Jac.

Pazpgen 1. BBegeHue B mpo0/ieMy a3poAMHAMHYECKOr0 M TEIVIOBOr0 MpoeKTHpoBaHus JIA.

HO,E[FOTOBKEI K IIPpaKTHU4Y€CKHUM 3dHATUAM.

K. H. Bosikos, B. H. Eme/ibsiHOB. .
BbruvcnvrenbHble TEXHOIOTUA B
3a/jauax MexXaHUKU >XUJKOCTU U rasa:
M.: ®DU3MATIINT, 2012 (Bce)

A. H. Bosikos. . Pacuér
a3poJMHaMUYeCKUX U TeTUIOBBIX
XapaKTePUCTUK BBIMYKJIbIX TeJl B
CBOOOTHOMOJEKY/ISIPHOM TIOTOKe T'a3a:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHOoBa, 2004 (BCe)

A.T. Tony6es, A. C. Enuxun A.C., B.
T. Kanyrus. AspoauHaMmuka: M.:
N3p-Bo MI'TY um. baymana. 3osoras
Kosutekuus, 2017 (Bce)

I'. A. Akumos, B. A. 3a3umko, B. A.
BbopogaBkuH. . AspoauHaMuyeckue
XapaKTepUCTUKU JIeTaTelbHbIX
armaparos: CI16.BT'TY
"BOEHMEX" um. I. ®. YcTrHOBa,
2003 (Bce)

Wrtoro no pasgeny 1

Pa3aen 2. CucreMbl KOOPAMHAT, UCII0/Ib3yeMble B a3poAHHaMHKe.

HOAFOTOBKEI K IIPaKTHUY€CKHUM 3dHATUAM

A.T.Tony6es, A. C. Enuxun A.C., B.
T. Kanyrus. AspogvHaMuka: M.:
N3p-Bo MI'TY mm. baymana. 3osoras
Komtekius, 2017 (1)

N. T1. TuH30ypr. .
AsporazogvHamuka: M.: Beicias
mKona, 1966 (Bce)

M. I'. Moucees, FO. M. LIUpKyHOB. .
OCHOBBI a3pora3oiIMHaMUKU:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHoBa, 2006 (Bce)

Wroro no pasgeny 2

Pa3]I[EJI 3. Cucrema ypaBHEHI/Iﬁ AUHAMHUKH I10/1€TAa. Maremarudeckue MoOae/In

IMoAroToBKa K MpakTHUeCKUM 3aHSTHSAM. IToAr0TOBKa
OTYETOB 0 2-M J1abopaTopHBEIM paboTaMm.

C. M. Kpusess. . [luHamuKa 1oséra.
PacuéT néTHO-TeXHNYeCKUX U
MUJIOTaKHBIX XapaKTepUCTHUK

camonéra: CII6.: Jlans, 2018 (Bce)

Uroro no pa3geny 3

14
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Pa3pen 4. AspoariHaMuKa Kpblja.

HO/:[FOTOBKH K IMTPAKTUYECKHUM 3aHATUAM. HO,Z[I‘OTOBK&

B. T. KanyruH. . Aspora3ofuHaMuyKa
OpraHoOB yIpaBJieHus OJETOM
JleTaTeJIbHBIX annaparos: M.: 3a-Bo
MI'TY um. H. 3. baymana, 2004 (Bce)

oTueTa 1o abopatopHoii pabore. A.T. Tony6es, B. T. Kanyrun, A. 1O. 6
JlyueHko. . AspogvHamuka: M.: Usa-
Bo MI'TY um. H. 3. baymana, 2010
(10)
Uroro no paspeny 4 6
Pa3pen 5. AsposHaMuKa Kopiyca.
A.T. Tony6es, B. T. Kanyrun, A. FO.
IToproroBka K npakrtrueckum 3aHsaTusaM. [loaroroska | JIynenko. . AspoguHamuka: M.: 13p- 5
oTueTa 1o jabopaTopHoii pabore. Bo MI'TY um. H. 3. baymana, 2010
©)
Wrtoro no pasgeny 5 5
Pa3gen 6. A3pojuHaMHKa OTPHIBHBIX TeUeHUH.
A.T. Tony6es, B. T. Kanyrun, A. FO.
[MoaroToBKa K mpakThuecKuM 3aHatusM. [TogrotoBka | JIyiieHko. . AspoauHamuka: M.: U3a- 6
OTUYETOB 10 2-M J1abopaTopHBEIM paboTam. Bo MI'TY um. H. 3. Baymana, 2010
(6)
Urtoro no paspeny 6 6
Pa3gen 7. A3pofMHaMUKa OPraHoB ylipaB/IeHHs.
B. T. Kanyrus. . Aspora3ozuHaMyKa
OpraHoB ympaBJieHUs OAETOM
[ToaroToBka K NpakTU4yeCKUM 3aHATHSM g 2
JleTare/IbHbBIX anraparos: M.: 131-8o
MI'TY um. H. D. baymana, 2004 (Bce)
Wrtoro no pasgeny 7 2
Pazpgen 8. Comuto.
B. B. CaxuH. . YcTpoicTBO U
[MoaroToBKa K MpakTA4YeCKUM 3aHSTUSM ACHCTBHE SHEPTeTHYECKHX 06TLeKTOB: 2
CII6.BI'TY "BOEHMEX" um. 1. @.
YctrHOBa, 2008 (BCe)
Wroro no pa3geny 8 2
Pazjen 9. A3poiHaMHKa CIIyCKa C OpOMTHI U BO3BPAIIEeHHA.
A.T. Tony6es, B. T. Kanyrus, A. O.
JlyueHko. . AspoguHamuka: M.: Usa-
Bo MI'TY um. H. 3. baymana, 2010
(12)
ITogroroBka K npakThueCcKuM 3aHATUSM. [ToaroToBka A. H. Bosnkos. . Pacuér 6
OTYETOB IO 2-M JIabopaTOpHLIM paboTaM. aspoIMHaMHUYeCKUX U TeIJIOBbIX
XapaKTePUCTUK BBIMYKJIbIX TeJl B
CBOOOTHOMOIEKY/IIPHOM TIOTOKE T'a3a:
CII6.FI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2004 (Bce)
Wroro no pasgeny 9 6
Pa3pen 10. AspoynpyrocTsb ¥ HecTaljMOHAPHbIE PeKUMBI.
A.T. Tony6es, B. T. Kanyrun, A. FO.
[ToproroBka K rpakThueCKUM 3aHSATHUAM Jlynesxo. . AspoppHamuia: M.: V- 3
) Bo MI'TY um. H. 3. baymaHna, 2010
(13)
Wroro no pasgeny 10 3
Pa3pen 11. KypcoBoii npoexT.
BeIro/iHeHHe KypCcOBOro IIPOeKTa I10 A.T. Tony6es, B. T. Kanyrus, A. O. 36

WHWBUAYaJbHOMY 3alaHUI0. AHaJM3 NPOLeCCOB U
(hopMrpoBaHUe MaTeMaTHUeCKUX MOjiesei.
[IpoBesieHMe IPOEKTUPOBaHUS U BBIUUCIUTEIBHOIO
MOZenmMpoBaHusi. AHanu3 pe3ynsraTtoB. [1loAroroBka
TIOSICHUTEJIbHOM 3aMMCKY, [JOK/IaJa ¥ rpe3eHTaluu

JlyueHko. . AspoguHamuka: M.: Usa-
Bo MI'TY um. H. 3. baymana, 2010
(Bce)

K. H. Bosnkos, B. H. EMenbsHOB. .
MopenvpoBaHue KPyTHBIX BUXpel B

15

pacuérax TypOy/IeHTHBIX TeUeHUI:
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M.: ®U3MATIINT, 2008 (Bce)

K. H. Bosnkog, B. H. EmenbsHoB, W.
B. TerepuHa. . I'a30Bble TeueHus B
COTJIaX SHeProyCTaHoBOK: M.:
OU3MATIINT, 2017 (Bce)

H. H. ®énopoga, C. A. Banbrep, M.
H. Oanunos. . OCHOBBI paboThI B
ANSYS 17: M.: IMK Ilpecc, 2017
(Bce)

M. I. Moucees. . Tpenue u
TeTI000MEH B a3pPOIMHAMUKE:
CII6.BI'TY "BOEHMEX" um. 1. @.
YctrHOBa, 2010 (BCe)

K. H. Bosnkos, B. H. Eme/ibsHOB. .
BorunciiutenibHbIe TEXHOIOTHUU B
3a/jauax MeXaHUKH >KUJJKOCTU U Ta3a:
M.: ®U3MATJINT, 2012 (Bce)

Wroro no pasgeny 11

36
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
ADPOJMUHAMMYECKOE U TEIUVIOBOE ITPOEKTUPOBAHUE

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThyeckas pabora

¢  KOHTPOJIbHBIE BOTIPOCHI;

e oruet 1o JIP;

e KypCOBOM ITPOEKT;

e muddepeHITMPOBAHHLIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW NIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

KoHTpoO/IbHBIE BOIPOCHI

Cpe/ICTBO KOHTPOJIS yCBOEHHE yueOHOro MaTepyaa COOTBETCTBYIOIUX Pa3fie/ioB JUCIIATUTHHBI.
OTBeThbI Ha KOHTPOJILHBIE BOTIPOCHI T10 pa3iesiaM OCYIeCTBSIFOTCS B yCTHOU dopme. CTyzeHTy 3a1at0Tcst 3
BOIIPOCA B paMKax U3y4YeHHOro pasgjea.
[l71 yCIielHoM aTTecTaljuy 00yJaroieMycs Heo0X0[UMO OTBETHUTD TIPaBUIbHO MUHUMYM Ha 2 Boripoca. OTBeT
JIO/DKeH OBbITh TIPaBU/IBHBIM, COJlep>KaTe/TbHbIM, apTYMEHTHPOBAaHHbBIM.
ITepeueHb KOHTPOJIBHBIX BONIPOCOB TIpe/icTaB/ieH B Y MK IUCLUTIIMHBL.

OTuet no JIP

[omyck K BbIMOIHEHUIO JIP MPOMCXOJUT NPH MPEeCTABI€HUH CTYAEHTOM B MTMCbMEHHOM BU/IE
OTTMCAHUS, COZIePIKAIL[ero TIOCTAHOBKY 3a/lauM JabopaTopHOi paboThl, M/1aH BBITIONHEHUs 1ab0paTopHOM
paboThI U 11eJTH TIPe/IJIaraeMoro UCC/Ie/IoBaHus 1 B (hopMe yCTHOTO coDeceZloBaHuS 10 TeMaTUKe 1abopaTopHOM
pabotel. OTBeTHI Ha Oosiee uem 50% BOTIPOCOB SIB/ISIETCS O CKOM K 1abopaTopHOit pabore.
OryeT 1o :abopaTopHO paboTe Mpe/CTaB/IsIeTCs B TIEUaTHOM BU/ie U JIOJDKEH CofiepyKaTh: Liesb JIP,
¢$u3MUeCKyI0 TIOCTAHOBKY 3a/lauM, MaTeMaTU4eCcKyr0 MO/ie/ib, Pe3y/IbTaThl UCCIeA0BaHuS, TIPe/ICTaB/IeHHbIE B
YKCJIEHHOM BHU/IE U B BU/le rpadviKa, aHa/in3a MoTyyeHHbIX pe3y/IbTaToB U BBIBOJOB 110 JIP.
3ammiTa oTyeta MPOXOAUT B (hopMe /I0K/Iazia CTy/IeHTa TI0 BBITIOJIHEHHOW paboTe ¥ OTBETOB Ha BOTIPOCKHI
nipernoziaBaresis. IIporieiypa 3aiuThl BK/IFOUaeT OTBEThI Ha BOMIPOCHI TIPEo/jaBaTesis o paboTe U paszeny
Kypca. B xozie 3anuthl 1abopatopHoii paboThbl 00yUaroIuecs A0/KHbI TTPOJIeMOHCTPUPOBATh KY/IBTYPY Peur
TIPU U37I0)KEHUH CBOWX MBIC/IeH, JIOTHYHOCTh B TIOCTAaHOBKE U M3/I0)KEHWH MaTepuasia, HeoOXouMble
HayasibHbIe 3HaHUS TI0 CYLLeCTBY 00CYKAaeMOoii TeMBI.
OrieHka 3aiuThl paboThl BeiCcTaB/sieTcs 110 100 6abHOM 1IKasie C yuéToM:
- BBITIO/THEHHE J1Tab0opaToOpHOM paboThl B 1aboparopuu — 20 6asos,
- odopmIIeHHe TTOSICHUTE/IbHO 3amucku — 30 0asiIoB,
- 3aII[UTa pe3y/bTaToOB, OTBETHI HA BOMPOCKI U UX JIOTHKA, Ky/IbTypa peur — 50 6asios.
B ciiyuae Habopa 75 6a/iioB CTY[EHT Mo/iydyaeT 3aueT 1Mo JaHHOM labopaTopHOU paboTe.

OCHOBaHUSMU [I/IsT I0PAaOOTKK MOTYT C/Ty>KUTh:

- HeOpEeXXHOE BBITIOJIHEHHE,

- HU3KOe KaueCTBO rpaduueckoro Marepurasa (HeBepHbI BLIOOD MaciTaba uepTeXkel, OTCYyTCTBHe yKa3aHUsS
e/TUHUL] N3MEPEHUS Ha rpaduKax),

OTuet He MOXKET ObITh MIPUHAT U MOJJIEXXUT MepepaboTke B Cyyae:

- OTCYTCTBUSI HeOOXOUMBIX Pa3ZiesioB,

- OTCYTCTBUS HEOOXOIUMOT0 TPaUUeCKOro MaTepHara,

- HEKOPPEKTHOM 00pabOoTKY pe3y/IbTaTOB pacueToB.

KypcoBoii npoeKT

KypcoBoli npoeKT npejcTaB/sieTcs B IleuaTHOM BH/e B (hopMmare, COOTBETCTBYIOLUM «[lonoykeHuto 1o
CoflepKaHuto, 0OPMIIEHHIO, OPraHW3alX BBITIOTHEHUS M 3aIUThI KYPCOBBIX TIPOEKTOB U KyPCOBBIX paboT
BI'TY. CMK-I1-4.2-12» ot 24 Hos0psi 2015 1.
3arura KypCcoBOro poeKTa IpoXouT B (hopMe OK/Iazia CTYAEeHTa T10 BBITIOTHEHHOM paboTe 1 OTBETOB Ha
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BOITPOCHI 4IeHOB KoMHccHHU. B xoze 3amuTsl KIT oOyuaroiecs O/DKHBI TPOJEMOHCTPUPOBATh KYJIBTYPY Peurt
TIPU U37I0)KEHUH CBOWX MBIC/IeH, JIOTHYHOCTh B TIOCTAHOBKE U M3/I0)KEHWH MaTepuasia, HeoOXouMble
HayasibHble 3HaHUS TI0 CYLLeCTBY 00CY’KAaeMOoil TeMBI.

B cnyuae, ecin odopmiieHre KypCcOBOTo MpOeKTa U MoBefieHue CTY/ieHTa BO BpeMsl 3all{UThl COOTBETCTBYIOT
yKa3aHHbIM TpeOOBaHUsIM, CTY/EHT I10/Iy4aeT OLeHKY:

- «OTJINYHO» BBICTABJIA€TCS, IIPU NIPABUILHOM BBINIOJTHEHUU KYPCOBOTO NIPOEKTA, NIPaBU/IbHBIX OTBETOB
CTyZleHTa Ha BoIpockl npenogasarens oT 90 fo 100%;

- «XOpOILIO» BBICTABJISETCS, IPH HE3HAUMTE/TBHBIX OLIMOKAX B COZIep’KaHHUM KYPCOBOTO MPOEKTa, MPABHU/ILHBIX
OTBeTOB CTYJieHTa Ha BOIIPOCHI Nperogasaresis ot 75 40 90%;

- «YIOBJIETBOPUTE/IEHO» BBICTAB/ISIETCS, TIPY He3HAUMTE/bHBIX OLIMOKaX B COZlep>KaHUU KYPCOBOTO TTPOEKTa,
MpaBUIbHBIX OTBETOB CTY[EHTa Ha BOIPOCHI rpernojasaresisi oT 50 go 75%.

- «He 3alJUTW/I» BBICTABJISETCS, TIPH 3HAYNUTE/IbHBIX OIIMOKaX B COZlepKaHUH KypCOBOT'O TIPOEKTa, IpU
JOTNYILeHNH TIPUHLAITHAIBHBIX OIIMOO0K B OTBETAaX Ha BOITPOCHI IIPEIo/iaBare/isi - IPaBH/IbHBIX OTBETOB MeHee
50%.

KypcoBoii IPOEKT He MOXKeT OBbITh TIPUHST U MOAJIEXKUT TiepepadoTKe B Cyyae:
- HECOOTBETCTBUSI 33/]JaHUI0 Ha KyPCOBOE TIPOEKTUPOBAHHE;

- OTCYTCTBHS] HEOOXOJMMBIX Pa3/iesioB,

- OTCYTCTBHS1 He0OX0AUMOro rpahuecKoro MaTepuarna,

- HEKOPPeKTHOM 00pabOTKM pe3y/ibTaToB BHIUMCIEHHH.

[TprMepsl TeMaTHK /i1 KypCOBOIO NPOeKTUPOBaHUs NpeficTaBieHbl B Y MK AUCHUIIMHBIL.

JuddepennmpoBanHbIii 3aueT

OO0yuaroIuiics UMeeT MPaBo Ha MoyyeHHe MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKU MPU YCIOBUN
YCITEIIHOTO MPOXOKAEHHSI TEKYIIer0 KOHTPOJIS yCIieBaeMOCTH B (hopMe IUarHOCTHUeCKOM paboThI B
COOTBETCTBUHM C rpadMKoOM paszena 4.
HomnyckoMm K caaue auddepeHLIPOBAHHOTO 3aUeTa sIB/ISIeTCS BBITIOJTHEHYE BCeX MepOTIPUSTHIH,
MpeAyCMOTPEHHBIX TPAaUKOM KOHTPOJTBHBIX MEPOTPUATHH paboyeli mporpaMMe JUCLIUTITHHBI.
IMuddepeHIMPOBaHHbBIN 3aYET MPOXOAUT B (hOPMe YCTHBIX OTBETOB Ha /IBa BOMPOCA 10 BEIOOPY Mpero/jaBareis
13 CIKCKa BOMPOCOB K AuddepeHIPOBaHHOMY 3ayeTy . CIIMCOK BOMPOCOB K AuddepeHLIPOBaHHOMY 3aueTy
npeacraseH B Y MK aucuunianHel.
Vcrionp3yeTtcst cieytoiiye KpUTepry OLeHUBaHUS:
- OLIEHKH «3aUTeHO-OT/IMYHO» 3aC/Ty)KUBaeT CTyAeHT, 00HApY>KUBIIMI BCECTOPOHHEE, CUCTEMAaTUYeCKOe U
rybokoe 3HaHWEe yueOHOTO MaTepraa, yMeHre CBOOOHO BBITIONHATE 33/]aHMs, TPeAyCMOTpEHHbIe
MpOrpaMMOM, YCBOMBIIMUI OCHOBHYIO U 3HAKOMBIN C JOMOJHUTENBHOM IUTEePAaTypOU, peKOMEHI0BaHHOU
nporpammoii. Kak mpaBwsio, orieHKa «3auTeHO-0T/IMUHO» BBICTAB/SETCS CTY/IEHTaM, YCBOUBIIIMM B3aUMOCBSI3b
OCHOBHBIX MTOHATHH AUCLMIUIVHBI B UX 3HAUEHWH [l IpruobpeTaemoii podeccru, MPOsiBUBIIMM TBOpUECKHUe
CTIIOCOOHOCTY B TIOHWMAHWH, U3/I0)KEHUH Y UCIIOMb30BaHUH yuebHOTro MaTeprana;
- OLIEHKH «3aYTeHO-XOPOILI0» 3aCTy>KUBAET CTY/IeHT, 00Hapy KUBIIHIA TIOJTHOEe 3HaHHe yuebHOTro MaTeprana,
VCIIeIIHO BBITIOJTHSIONIMH pelyCMOTPeHHbIEe B IIPOrpaMMe 3a/jaHsl, YCBOUBILIKI OCHOBHYIO JIATEPATYDPY,
PEKOMeH/I0BaHHYIO B Tiporpamme. Kak mpaBuiio, Ol[eHKa «XOpOIIIo» BBICTAB/SETCS CTY/IeHTaM, TIOKa3aBIIiM
CUCTeMaTUJYeCKUH XapaKTep 3HaHW 0 JUCLIMTUIMHE U CITIOCOOHBIM K UX CAMOCTOSITE/TbHOMY TIOTIO/THEHHUIO U
06GHOB/IEHHIO B XOJIe Ja/bHekHIel yueOHOUM paboThl 1 TipodeCcCUOHATBHOM [ieaTeTbHOCTH;
- OLIEHKM «3aUYTeHO-Y/IOB/IeTBOPUTEILHO» 3aC/TyKUBaeT CTyAeHT, 00Hapy>KUBIIWI 3HaHHUSI OCHOBHOTO y4eOHOTO
Marepuasa B 00bemMe, He0OXOUMOM AJIs JanbHelInel yueObl U nipefcTosiieii paboTel TI0 CrieruaabHOCTH,
CITPABJISIOIINICS C BBITOJTHEHUEM 3a/]aHHH, ITpeyCMOTPEHHBIX TIPOrPaMMOM, 3HAKOMBIH C 0CHOBHOM
JIUTepaTypoy, peKOMeH/[0BaHHOU TTporpaMmoii. Kak rpaBusio, orjeHKa «3auTeHO-Y/[OBJIETBOPUTETbHO»
BBICTABJISIETCS CTY/[€HTaM, JOTYCTHUBILNM ITOTPEITHOCTH B OTBETe Ha dK3aMeHe U MPU BhIMOTHEHUN
3K3aMeHalMOHHBIX 3alaHui, HO 00/1aaolM HeoOX0AUMBIMU 3HAHUSIMU /151 UX YCTPaHeHUs 107
PYKOBOZICTBOM TIpeIiofiaBareJisi;
- OLIEHKA «He 3aUTeHO» BBICTAB/ISIETCS CTYAEHTY, 00HaPY>KUBILIEMY IPOOebl B 3HAHUSX OCHOBHOTO y4eOHOTO
Marepuaria, Oy CTUBIIeEMY TIPUHLIMTIMAIbHEIE OIMOKY B BBITIOTHEHUH TIPETyCMOTPEHHBIX POTPaMMOi
3aziaHui. Kak rpaBuiio, OlleHKa «He 3aUTeHO» CTaBUTCS CTYJeHTaM, KOTOpPbIe He MOTYT TIPOZIOJDKUTE 00ydeHute
WY TIPUCTYTTUTD K MPOdeCCHOHATBHOM IeATeTbHOCTH TI0 OKOHUAHHWHY By3a 6e3 /[OTIOTHUTE/TBHBIX 3aHSTHH 10
COOTBETCTBYIOLLEH JUCLUITIHE.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3pen 1. BBepenue B
npo6nemy KoHntponbHbIe
3 6 |a’poamMHaAMHUUYECKOro U 8 6 2 0 4 2 5 5 P
BOTIPOCHI
TEIJIOBOro
npoexTupoBanusn JIA.
Pazpgen 2. Cucremsi KOHTDOMLHBIE
3 6 |KooppuHaTt, ucnosib3lyemsele | 7 5 1 0 4 2 5 5 P
BOTIPOCHI
B a’pPoAHaAMHUKe.
e
3 6 P A 16 | 10 2 4 4 6 10 | 10 |KoHTposbHBIE
noJsiera. Maremarnueckue
BOIIPOCHI
mopenu JIA.
KontponbHbie
3| 6 Eaii‘;g 4. Aopopumamuka |, | g | 5 | 4 6 | 10 | 10 | Bompocsl,
P ) Ortuer 1o JIP
KoutponbHbie
3| 6 Eﬂf’ﬁl‘fz:' Aspopumamuka |, |, g | 4 5 | 10 | 10 | Bonpocs,
pryca. Ortuer 1o JIP
KoutponbHbie
3 | g [PasAen6. Aopomumammka |, | g | 5 |y 2 6 | 10 | 10 | Bompocsl,
OTPBIBHbLIX TeUeHHUIl.
Ortuert 1o JIP
3 6 Pazgen 7. AspojuHaMuKa 8 6 7 0 4 7 10 | 10 KoutponbHbie
OpraHoB ynpaB/IeHHUs. BOTIPOCHI
3 | 6 |Pa3gen8.Comno. 715 1] 0 4 2 | 10 | 10 [KonTpOMBHEIE
BOTPOCHI
Pazgen 9. Aspojunamuka KonTposbHbIe
3 6 |cmycka c opOUTBI B 15 9 2 5 2 6 10 | 10 BOIIPOCBHI,
BO3BpalLleHus. Ortuer no JIP
Pazgen 10. Aspoynpyrocrb
3 6 |u HecTanMoOHapHbIE 7 4 2 0 2 3 10 | 10 KonrporbHbre
BOTIPOCHI
PeXUMBIL.
3 6 Pazpgen 11. KypcoBou 36 0 0 0 0 36 10 | 10 Kypcosou
MPOEKT. TPOEKT
Bcero 3a 6 cemecTp 144 | 68 | 17 17 34 76 | 100 | 100
Bcero nmo auciuminHe 144 | 68 | 17 17 34 76 | 100 | 100
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