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¢ 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:

YK-1 — criocoOGHOCTh OCYIIeCTBAATE TOUCK, KPUTUUYECKWH aHaau3 W CUHTe3 WHGOpPMaLWd, MPUMEeHSTb
CUCTeMHbIN TIOAXO0/, /1S pellieHusl T0CTaB/IeHHbIX 3a7a4

I[ICK-1.2 — cnocobHoCTh pa3pabarbiBaTh (U3nueckre W MaTeMaTMyeCKWe MOJeId MpPOLeCCOB
TerioMaccooOMeHa, TPOTeKalL[UX B SHePreTUYeCKUX yCTaHOBKaxX

IMCK-1.3 — crnocobHOCT, TIPOBOUThL aHA/MW3 TIPOLIECCOB TEMIoMaccooOMeHa C  KCIO/Tb30BaHUEM
COBPEeMEHHBIX HH(ODMALIMOHHBIX TEXHOJOTUM, TOTOBHOCTb K MpPOQeCcCHOHANBHON  JKCITyaTalun
COBPEMEHHBIX CPeJiCTB BBIUMC/IUTE/ILHOTO MOZIe/TUPOBaHUs

®OpMHUPOBAaHUIO KOMITETEHLIUH C/TY)KUT JOCTIDKEHUE CIeAYIOIIUX Pe3y/bTaToB 00pa30BaHus:
YK-1

3HAHUA:

06/1acTH TIPUMEHEHHs] COBPEMEHHBIX TMAaKeTOB TSDKEOro Kaacca [ijis pelleHus MPAKTHUeCKUX 3a7ad,
CcoBpeMeHHbIe 00BEKTHO-OpPMEHTUPOBAaHHBIE TEXHOIOTUH B 00pab0oTKe WHGOPMAlLMU M HayYHO-TEXHUYE CKUX
pacuérax;

YMeHuUs:

WCII0/Ib30BaTh MaTeMaTHMUeCKWi armapar W WHGOpPMAI[MOHHbIE TEXHOJOTHH TIpU  W3y4eHUHr
eCTeCTBeHHOHAYYHbIX AWCLUIUIMH; CTPOUTh MaTeMaTHuecKue Mofenu (u3nuecKdx sBJIeHUA M XUMHUeCKAX
TIPOL[eCCOB;

HaBBIKH;

HaBbIKU:

moucka u 00paboTku wuHGOpMAIMM KaK BPYYHYH, TaK M C TIPUMEHEHWEM COBPEMEHHBIX
MH(OPMaIMOHHBIX TEXHOJIOTHH /11 MaTeMaTHUeCKOT0 OMHUCaHus (hH3uyeCKUX TPOI[eCCOB.

IICK-1.2

3HAHUA:

OCHOBHBbIE (DM3UUECKHEe CBONCTBA JKUAKOCTEH U Ta30B, OOINMe 3aKOHbI W YPaBHEHUS AUHAMUKHU
JKUAKOCTeM U Ta30B, OCOOEHHOCTH (PUBNUECKOTO M MaTeMaTHUeCKOro MOZESUPOBAHUS OJHOMEPHBIX,
IBYMEDHBIX U TPEXMEPHBIX, J03BYKOBBIX W CBEPX3BYKOBBIX, JIAMUHAPHBIX W TypOy/J€HTHbIX TeUeHUI
HjieanbHON U peasbHOM HeCo)KUMaeMOW U COKMMaeMOi >XKUIKOCTel;

YMEHUs1:

COCTaB/ISITh MaTeMaTHueCcKre MOJe/Id TePMOTHAPOTra30AMHAMUYeCKHUX TTPOIeCCOB, TTPOTEKAOIUX TPH
BHEIITHEM OOTeKaHWM Tesl U TeueHWM B KaHasax (Tpy0ax), MPOTOYHBIX YACTSX JHEPreTUUeCKUX YCTAaHOBOK C
WCTI0/Ib30BaHUEM Pa3/IMYHBIX AOMYIIeHUN U MOjiesiel TEKYUUX Cpef;

HaBbIKU:

TIPOBeIeHNsT TUTIOBLIX PAaCUéTOB U PellleHus 3a7au TUpoaspoIuHaMUKH.

IICK-1.3

3HAHUA:

MpaKTUUECKUe METO/IbI PeIlleHNs 33/iau THAPOra30JUHaAMHUKU U TEMI0MacCcoo0MeHa Mo/b30BaTe/IbCKUMU
TPOTPaMMHBIMHM  CPE/ICTBAMU U COBPEMEHHBIMU BBIUMC/TUTELHBIMH  KOMIUIEKCAMU C  MCIIOJ/Ib30BaHUEM
MaTeMaThyeCKUX MOZIe/Ied C HeJTMHEHMHBIMUA CUCTeMaMH JuddepeHIaIbHBIX ypaBHEHHH;

YMeHuUs1:

PacCUMTBLIBATG TEPMOTHAPOTa30iMHAMUUYeCKe TTapaMeTphl TMOTOKA JKUAKOCTH (ra3a) NpU BHEIIHEM
0OTeKaHUM Tesl ¥ TeUeHWU B KaHaiax (Tpybax), MPOTOYHBIX UaCTSIX SHEPreTHUECKUX YCTAHOBOK;

HABbIKU:

pelaTh HayuHO-TEXHUUECKHE 3a/]aull C UCTIO/Ih30BaHUEM CDPEZICTB BBIUMC/TUTETLHON TeXHUKH, METO/IOB
YUCJIEHHOTO MO/Ie/IMPOBaHMSI, TIePeIOBbIX MH()OPMAIIMOHHBIX TEXHOIOT WM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuumnaa ITPAKTUKYM B IT'TIPOASPOJVHAMUKE sBnsieTcs JUCLUMIVIMHON YaCTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HarpassieHuto 13.03.01 TeniosHep2emuka u meniomexHuKd.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
ASPOTNJPOTA3OIMHAMMWKA, PA3HOCTHOE MOJE/IMPOBAHUE, COBPEMEHHLBIE
NMH®OPMAIIMOHHBIE TEXHOJ/IOTUH, BBIYNC/IUTE/IbHASI MATEMATHUKA.

Cojep>kaHue JUCIUIIIMHBL SIBJISIETCSI  OCHOBOM A/l OCBOEHMS JWCLMIIVH: IIO,HFOTOBKA K
IMPOLEAYPE 3AIINTHI 1 3AIIIUTA BBIITY CKHOU KBAJINOUKAIIVNOHHOUM PABOTHI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH oCy11ecTBATL MOUCK, 00paboTKy ¥ aHamM3 MHGOPMALK U3 Pa3NuUHbIX
WCTOYHMKOB U TIPEACTAB/SATH ee B TpeOyemMom (opmare ¢ UCTONb30BaHHEM WH(OPMALMOHHBIX,
KOMITBIOTEPHBIX U CETEeBbIX TEXHOIOTUM

¢ OIIK-2 — CrniocobeH MPUMEHSITh COOTBETCTBYIOIINH (PU3MKO-MaTeMaTHUeCKUH anmapar, MeTo/Ibl
aHa/M3a ¥ MO/e/TMPOBaHMUsI, TEOPETUUeCKOTO U SKCIIePUMEeHTA/IbHOTO MCC/Ie/JOBAaHUS TIPH PeIIeHuN
rpodheCCUOHABHBIX 3a7ad

¢ OIIK-3 — CrniocobeH AeMOHCTPUPOBATh IPUMeHEeHe OCHOBHBIX CTIOCO0OB TO/TyUYeHus],
nipeoOpa30BaHUsi, TPAHCIIOPTa W UCTIO/B30BAaHUS TET/IOTHI B TEIJIOTEXHUUECKUX YCTAHOBKAX M CUCTeMax

¢ TICK-1.3 — cr1iocoGHOCTb POBOAUTh AHA/IU3 MPOLIECCOB TEIIOMAacCo0OMeHa C UCIO/Ib30BaHHEM
COBpeMeHHBIX MH(OPMaIIMOHHBIX TEXHOJIOTHA, TOTOBHOCTH K MPOodeCcCHOHAMbHOM SKCIUTyaTaljuu
COBpPEMEHHBIX CPe/ICTB BBIUMCIUTETHFHOTO MO/IeTUPOBaHUs

¢ YK-1— CrniocobeH oCyIecTB/STh MOUCK, KPUTHUECKHI aHaiu3 U CUHTe3 UH(POPMALH, TIPUMEHSITh
CUCTeMHbIY TIOAXO0[, /1S pellleHus T0CTaB/IeHHbIX 38734



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTMHBI COCTaB/seT 6 3.e., 216 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

AypuTopHbIe
3aHATHA

B KOHTaKTHOMH
&b
Y

HaumeHoBaHHUe Ppa3fiesioB H JUJAKTHYECKHUX eJUHUL]

CEMECTP
BCET'O
CamocrosiTe/IbHasA
pabora cTygeHToB

BCEI'O
IIpakTHUecKHe
3aHATHA

®dopmupyemast
KoMneTeHus, %

-1

TICK-1.2

TICK-1.3

Paspen 1. Teuenne raza no conty JIaBass. AHa/MTHYeCKOe ONACAHHEe TeUeHHs!
rasa o coruty JlaBass. OnucaHue GpU3MUECKOH SKCIIepUMeHTaIbHON YCTaHOBKH.
7 TpoBe/ieHNe BHIUMCIUTE/IBHBIX SKCIIEPUMeHTOB. [IocTpoeHHe reoMeTpryecKoi 29 14 14 15
Mopenu. HOCTpOEHI/lE BBIUMC/TUTE/IbHOU CETKHU. Hposegel—me HUMUTALJUOHHOTO
MozieMpoBaHus. OToGpakeHHe U aHa/IM3 pe3y/bTaToB pacyeta. CpaBHeHHe C
pe3sy/braraMu (GU3HMUeCKOro sKCriepuMeHTa.

Pazpen 2. i3MepeHune a3poiMHaMHYeCKHX CHJI, AeHCTBYIOIIMX Ha KPbIJIOBO
npoduib. Onucanue GU3NUECKOil SKCIIepUMeHTaIbHOW ycTaHOBKU. ITpoBe/ieHHe
BbIUMC/TUTE/IbHBIX SKCIIePUMEHTOB. HOCTPDGHI/IE FeOMETpl/I‘{eCKOﬁ MoOJesu.

7 HOCTpOEHI/lE BBIYHC/TUTETLHON CETKH. HpOBEAeHI/Ie VMHUTALlMOHHOI'O
MozepoBanust. OTobpakeHHe U aHa/u3 pe3y/bTaToB pacueTa. CpaBHeHHe C
pe3synbraramu (usnueckoro skcreprmenrta. OgopmieHre 0TUéTa, BBIBO/BI 110
pabore.

26 12 12 14

13

13

13

Paspen 3. Uccnep asp KHX XapaKTepHCTHK OIlepeHHOro TeJla.
Onucanne pU3HUeCKOi SKCIIePUMeHTa/IbHON ycTaHOBKU. [IpoBesieHre
BBIYMC/IUTENBHBIX 9KCTIePUMeHTOB. [TocTpoeHre reoMeTprUyueCcKoid MoJienu.

7 TTocTpoeHye BBIUMC/IUTENBHOM ceTKU. ITpoBe/ieHre MMUTALIMOHHOTO 26 12 12 14
MozieupoBaHus. OToOpakeHHe U aHa/IM3 pe3y/bTaToB pacyeta. CpaBHeHHe C
pesy/bTaramMu (GpU3HNUYecKoro skcriepumenTa. OdopmieHHe 0TUETa, BBIBOABI 110

pabore.

12

12

12

Pa3pen 4. VicTedyenne U3 cocy/ia KOHEYHOro pasmMepa. AHa/lMTHUeCKoe OricaHue
HCTeueHHs rasa U3 cocy/ia KoHeuHoro pasmepa. Ornvcanue pusryeckoi
9KCIIepUMeHTa/IbHO ycTaHOBKH. TTpoBe/ieH1e BbIYMC/INTe bHBIX SKCIIePUMEHTOB.
7 TocTpoeHue reoMeTpH4eCKoi Mozie/n. I10CTpoeHHe BEIYMCIUTENBHOM CeTKH. 27 13 13 14
TTpoBezieHHe HMUTALMIOHHOTO MOZie/IMpoBaHus. OTOGpaKeHHe U aHa/Iu3 pe3y/IbTaToB
pacueta. CpaBHeHHMe C pe3y/bTaramMu (usnyeckoro skcriepumenta. OdopmieHne
oTuéTa, BHIBO/BI 110 paboTe.

13

13

13

Bcero 3a 7 cemecTp 108 51 51 57

50

50

50

Pa3pen 5. HatekaHHue CBepX3ByKOBO# CTPYH Ha nperpajly KOHeUHbIX pa3MepoB.
AHanuTrueckoe ONucaHWe HaTeKaHUsl CBePX3BYKOBOM CTPYH Ha Mperpajy KOHeYHbIX
pasmepoB. OnucaHue (prU3MIeCKoi IKCIIepUMeHTaIbHOW ycTaHOBKH. [IpoBeieHne

8 BBIUMC/IUTE/IBHBIX 3KCIIEPUMEHTOB. Hoc’rpuel—me FeDMETpH‘{ECKOﬁ Mozesu. 26 6 6 20
HOCTPOEHI/IE BBIYMC/TUTETbHON CETKH. HPOBQAEH]/IE WMHUTALlMOHHOI'O
Mo/ieupoBaHus. OToOpakeHHe U aHa/IM3 pe3y/bTaToB pacyeta. CpaBHeHHe C
pe3synbratamu (usnueckoro skcreprmenta. OdopmieHne 0TuéTa, BBIBOABI 110
pabore.

12

12

12

Pa3aen 6. CKaukH yIJIOTHEHHsI B CBePX3BYKOBO# IepepacIinpeHHOMH cTpye.
AHanuTHYeCKoe ONrCcaHre CKAuKOB YIUIOTHEeHUA B CBerBByKOBOﬁ
repepacikpeHHoii crpye. Onucatue GU3MUeCKO IKCIEPUMEHTAIBHOI YCTaHOBKH.
8 TIpoBe/ieHNe BHIUNCIUTE/IBHBIX SKCIIePHMMeHTOB. [IocTpoeHKe reoMeTpr4ecKoi 28 8 8 20
Mopenu. HOCTPOEHI/IE BBIUMC/TUTE/IEHOU CETKHU. HpOBEﬂeHI/Ie HUMUTALUOHHOTO
MozenrpoBanust. OToGpakeHHe U aHa/n3 pe3y/IbTaToB pacueta. CpaBHeHHe C
pe3sysbTaraMi (r3MUecKoro skcriepiumenTa. OhopmeHre 0TUETa, BHIBO/BI 110
pab6ore.

13

13

13

Paspen 7. IlorpaHHYHbIN C/10i Ha NM/IOCKOH NJIACTHHE IO/ YIJIOM aTaKH.
AHanUTHUeCcKoe OM1CaHue TIOTPaHUYHOIO /1051 Ha TIJIOCKO# TUIaCTHHE. HPOBE,ELEHI/IE
BBIUMC/IUTE/IBHBIX 3KCIIEPUMEHTOB. HOCTpUeHl/Ie l'eOMETpl/I‘-lECKOﬁ Mozesu.

8 TTocTpoeHye BBIUMC/IUTENBHOM ceTKU. ITpoBe/ieHre MMUTaLMOHHOTO 27 6 6 21
Mo/leupoBaHus. OToOpakeHHe U aHa/IM3 pe3y/bTaToB pacyeta. CpaBHeHHe C
pe3synbratamu (u3nueckoro skcreprmMenta. OdopmieHne 0TUéTa, BEIBOABI 110
pabore.

12

12

12

Pa3paen 8. O6TekaHune pomba CBepX3ByKOBBIM NOTOKOM. AHATUTHYECKOe
ornvcaHue TedeHHUst P 0O6TeKaHNH pomba CBePX3BYKOBBIM TOTOKOM. IIpoBeieHre
BBIUMC/IMTE/IbHBIX KCIIepUMeHTOB. TTocTpoeHre reoMeTpHYeCKoil Moz,

8 IocTpoeHue BBIUMCIUTENBHOM ceTKU. [TpoBesieHre MUMUTALIMOHHOTO 27 6 6 21
Mozie/poBaHus. OToOpaKeHHe U aHa/IM3 pe3y/bTaToB pacyeta. CpaBHeHHe C
pe3synbraramu ¢usnueckoro skcriepumenta. OdopmieHue oTuéra, BbIBO/bI 110
pabore.

13

13

13

Bcero 3a 8 cemecTp 108 26 26 82

50

50

50

Bcero no gucnuninHe 216 77 77 139

100

100

100

3.2. Ay[UTOPHBIN IPAKTUKYM

Homep n HanmeHOBaHue

pa3jiena AMCLMIUTHHDI Tema MNPAKTHYE€CKOI'0 3aHATUA

Oo0nem,

ayp,.
JacoB

reoMeTpUueCKON MOJiesTH.

Pazgen 1. TeueHue rasa 1o AHanuTHUeCcKoe OrvcaHue TeueHWs rasa rno corty Jlasans.
coruty JlaBarsi. [TpoBefieHMe BBIUNCIUTENBHBIX KCIIepUMeHTOB. [TocTpoeHue

6

[TocTpoeHye BeIMMCAUTENBHOM CceTKU. CTPYKTYpHpPOBaHHbIE U




HEeCTPYKTYpHPOBaHHbIe ceTKU. [IpoBesieHre UMUTAIJMOHHOTO
MOZe/TMPOBaHKs. AHa/IM3 CETOUHON CXOAUMOCTH.

OtobpakeHHWe U aHa/N3 pe3y/IbTaToB pacyeta. CpaBHEHHE C

3 4
pe3ysibTaTaMu (pU3NUeCKOro SKCIieprMeHTa.
4 p o U [TocTpoeHre TeoMeTprUeCKOM U CETOUHOM Mogeiett 4
azzen 2. i3amepeHue -
5 |as 'g I/IHaMI/IIIeCII)(I/IX - Hacrpotika peliiatesist ¥ IpoBeJieHUe UMUTALIMOHHOTO 4
POA > .. |MOJenupOBaHUS.
JIeHCTBYIOLLMX Ha KPbUIOBOU
6  [mpodms OtobpakeHWe U aHa/INU3 pe3y/ibTaToB pacueta. CpaBHEHHE C 4
pe3ynbTraTaMu (HU3UUeCKOro SKCIIepUMeHTa.
7 [TocTpoeHre reoMeTprueCcKor U CETOUHOM Mogeel 4
Paspen 3. ccnenoBanue v
8 |aspommHamueckix Hacrpotika pelaresis v poBefieHUe UMHATALIMOHHOTO 4
PO MO/Ie/IMPOBaHUSs.
XapaKTepUCTUK OTIepeHHOT0
9 |rema OToOparkeHue 1 aHa/Iu3 pe3yabTaToB pacueTa. CpaBHEHUE C 4
pe3ynbrataMi (hHU3UUeCKOTO SKCIIePUMEHTa.
10 [MocTpoeHre reoMeTprueCKoi U CETOUHOM Mogeeit 4
11 |Pasgen 4. Mcteuenme w3 Hacrpolika peliaresns 1 IpoBefieHUe UMUTALMOHHOTO 6
A ) MO/, e/THPOBaHUS.
COCy/la KOHEYHOr 0 pa3mepa.
12 OtobpakeHWe U aHa/N3 pe3y/IbTaToB pacyeta. CpaBHEHHE C 3
pe3ysibTaTaMu (PU3NUeCKOro IKCIIepUMeHTa.
Bcero 3a 7 cemecTp 51
13 p K [TocTpoeHre reoMeTprUeCKON U CETOUHOM Mopeeit 2
aszen 5. HarekaHue -
14 CBe'qX3B KOBOM CTDVH Ha Hacrpolika peliiatesns U IpoBefieHUe UMUTALIMOHHOTO 9
PX3BY Py MO/le/TUPOBaHMUSI.
rperpazy KOHeUHbIX
15 |pasmepos OtobpakeHWe U aHa/TU3 pe3y/IbTaToB pacyeta. CpaBHEHHE C 9
pe3ysibTaTaMu (PU3NUeCKOTO IKCIIepUMeHTa.
TPOEHHE TeOMeTPHUUeCKOH ¥ CeTOUHON Mojiesiei
16 ITocTtpoeHnue reome eCKO CEeTOUHOM MoJeJie 2
17 Pa3gen 6. Ckauku yriioTHeHus HacTpoiika periiaresisi ¥ MpoBe/ileHe UMUTAIIMOHHOTO 4
B CBEPX3BYKOBOM MO/Ie/IMPOBaHUSI.
18 repepaciIMpeHHoN CTpye. OToOpakeHWe 1 aHaJ/TU3 pe3y/abTaToB pacueTa. CpaBHEHUE C ’
pe3y/abrataMu (hH3UUeCcKOro SKCIiepUMeHTa.
19 [MocTpoeHre reomMeTprUueCcKol U CETOUHOM Mogeeit 2
20 Pazpen 7. Ilorpanruneiii cnoii (HacTpoiika periaresisi U MpoBeleHWe UMUTALMOHHOTO 5
Ha IJIOCKOM TIaCTUHe Mo/, MO/le/TUPOBaHMUSI.
21 YIJIOM aTakH. OtobpakeHHWe U aHa/IN3 pe3y/IbTaToB pacyeta. CpaBHEHHE C 9
pe3ysibTaTamMu (pU3nUeCKOro IKCIIeprMeHTa.
TPOEHHe F'eOMEeTPHUUeCKOU Y CeTOUHOM Mojeie
22 ITocTpoeHue reome €CKOM M CeTOUHOM Mo/iesie 2
23 [Paszen 8. O6rekarme pomba Hacrpotika peliiatesist ¥ IpoBefieHUe UMUTALIMOHHOTO ’
AT ©. P MO/le/TMpPOBaHMUsl.
CBEPX3BYKOBBIM ITOTOKOM.
24 OtobpakeHe U aHa/K3 pe3y/IbTaToB pacyeta. CpaBHEHHE C ?
pe3ynbraTaMu (HU3UUeCKOTO SKCIIepUMeHTa.
ro 3a MeCT
Bcero 3a 8 cemec 26
3.3. CamocrosnTenbHas padora crygenra (CPC)
Homep n
Ne HaMMeHOBaHue Oo0neMm,
CopepikaHue yueOHOro 3aJaHus
n/n pa3pena 4acoB
JMCITUTLTHHBI
BrinosnHeHue UHAVBH/ya/IbHOTO 3a/laHusI 10 pacyeTy TeueHus rasa B
Pasnen 1. Teuerne |CO™1€ JlaBasns. [locTpoeHne reoMeTpuueckoit Mozienu. Iloctpoenue
1 ra3a'qno c.onn BBIUUC/IUTE/NBbHOM ceTKU. [IpoBeieHre MMUTAL[MOHHOTO MOJETMPOBaHUsI. 15
Tasast y OTobOpakeHue U aHa/TU3 Pe3y/IbTaToB pacueta. CpaBHEHUE C
’ pe3ynbTataMu Gu3nUecKoro sKcrepuMenTa. OdopMiaeHre 0TUETa,
BBLIBOJIBI 110 paboTe.
2 |Pa3gen 2. BeInosiHeHMe UHAVMBH/ya/IbHOTO 3a/laHus 110 pacyeTy 14
N3mepenue a’poIMHaMUYeCKUX CUJI, IeHiCTBYIOIIUX Ha KPbUIOBOM MPOQUIIb.

aspoguHamMuyeckux|[locTpoeHne reomeTpuueckoii Mozenu. [locTpoeHne BHIUUCUTETBHOM

CUJ, JeNCTBYIOLUX

ceTku. TTpoBe/ieHre IMUTALIMOHHOTO MOZieTMpoBanusi. OToOpakeHre U




Ha KpPbUIOBOU aHa/u3 pe3ysbTaToB pacueta. CpaBHeHUe C pe3y/bTaTaMiu (GpU3uueCcKoro
poub. skcriepumenTa. OgopmieHre 0TUéTa, BRIBOABI 10 paboTe.
Paszien 3: BeInosniHeHMe UHAVBH/ya/IbHOTO 3a/laHus IO pacyeTy
ViccneoBaHue a3pO/MHAMHUYeCKHX XapaKTePUCTHK OMepeHHOro Te/a. IIOCTpoeHHe
reoMeTpuueckoi Moziesu. [locTpoeHre BEIUMCIUTE/BHON CETKU.
3  |a3poAvHaMUyeCKUX 14
XapaKTepHCTHK ITpoBeseHNe UMUTAIIMOHHOTO MO/leTMpoBaHus. OToOpaXkeHHe U aHaN3
pe3ynbTaToB pacueta. CpaBHeHUe C pe3y/braTaMu (Gru3nueCcKoro
OMEepPeHHOro Terna. N
skcriepumenTa. OopmieHre 0TUéTa, BBIBOARI 10 paboTe.
BrinosniHeHMe UHAWBU/ya/IbHOTO 3a/laHusI 110 pacueTy UCTeueHus rasa u3
Pazgen 4. COoCy/la KOHeUHOTro pa3Mepa. [TocTpoeHue reoMeTpuueCKOl Moienu.
4 Ucreuenue u3 ITocTpoeHre BEIUMCIUTE/LHOM ceTKU. [IpoBejeHr e UMUTAIIMIOHHOTO 14
cocyzia KOHEUHOTO |(MojiesiupoBanust. OToOpakeHre U aHa/T|3 pe3y/ibTaToOB pacyeTa.
pasmepa. CpaBHeHwue C pe3ysbTatamu (pu3nueckoro 3kcriepuMenTa. OdopmiieHre
0TuéTa, BLIBO/IBI 110 paboTe.
Bcero 3a 7 cemectp 57
Paspen 5. BeinosiHeHMe UHAVMBH/Ya/IbHOTO 3a/laHus 110 pacueTy HaTeKaHUs
Harekanue CBEPX3BYKOBOU CTPYH Ha Tiperpasly KoHeuHbIX pa3MmepoB. [locTpoeHue
5 CBepX3BYKOBOM reoMeTpuueckou moziesi. [TocTpoeHre BLIUUCTUTE/TEHOM CETKHU. 20
cTpyy Ha niperpazy |TIpoBe/ieHre UMUTAIIMOHHOTO MO/ie/TMpoBaHus. OToOpa)keHue 1 aHa/IH3
KOHEUHBIX pe3ysbTaTtoB pacyeta. CpaBHeHHe C pe3y/bTaTaMu (Jr3UUeCcKoro
pa3mepos. skcniepuMenTa. OdopmMiieHre 0TUETa, BEIBOZBI TI0 paboTe.
Paszien 6. Cxauku BrinonHenue HH/IMBH/1ya/IbHOTO 3[aHHA 110 PACUeTy CKauKoB
A — YTTIOTHEHHs! B CBEPX3BYKOBOH MepepaciuMpenHoH cTpye. [MocTpoenue
. reoMeTpuueckoi Mmozienu. [TocTpoeHre BLIUMCIUTE/ILHOM CETKU.
6 |caepx3ByKoBOM IT OTobOpa)keHue U aHa/IU3 20
HepepacITHperHoi pOBejleHre UMUTALIMOHHOTO MojieiMpoBaHusi. OTobp
cIpye. pe3y/bTaToB pacueTa. CpaBHEHI/IenC pe3ysibTaTaMu (pr3nueCcKoro
skcriepuMenTa. OopmieHre 0TUéTa, BBIBOARI 1O paboTe.
Paszen 7. BrirnosiHeHue MHAMBH/a/IbHOTO 3aHHS 110 PACYETY MOrPaHHYHOTO
TTorpaHHHbIiA C/10s1 Ha TTIOCKOH M/1aCTHHE MOJ YI/IOM aTaKH. HOCTpOEHEIE
M . |reoMeTpuueckor mogenu. IlocTpoeHre BBIYMC/IUTENBHON CETKY.
7  |C/IOM Ha TIJI0CKOU 21
HAacTHHe 0] ITpoBefieHre UMUTAI[MOHHOTO MO/Ie/TUpOBaHust. OToOpaXkeHWe U aHa/TU3
YI/IOM aTaKm. pe3ysbTaTtoB pacyeta. CpaBHeHUe C pe3y/ibraTaMu (JU3UUeCcKoro
skcniepumenTa. OdopmMiieHre O0TUETa, BEIBOZBI TI0 paboTe.
BbIMosiHeHHe WHIUBU/YAIbHOTO 33/]aHUs TI0 pacyeTy o0TeKaHus poMba
Pazpen 8. CBepX3BYKOBBIM MOTOKOM. [TocTpoeHre reoMeTprUueCKOl MOJeH.
8 OO6tekanue pom0Oa |[TocTpoeHMe BEIUMC/IUTE/TLHON ceTKH. [TpoBeieHre UMUTALIMOHHOTO 27
CBEPX3BYKOBbIM MojeupoBadust. OToOOpa)keHHe U aHa/Iu3 pe3y/IbTaTOB pacueTa.
ITOTOKOM. CpaBHeHHue C pe3ysbTaTaMu (pu3nueckoro skcrepuMeHTa. OdopmiieHne
OTUETa, BEIBO/BI 10 paboTe.
Bcero 3a 8 cemectp 82
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
12(3 4 5 6 |7 8 91011 12 13|14 15 16 17
7 3ag. CPC | |OP| | 3am. CPC | | OP 3ag. CPC 3ag. CPC | OP| mud. 3au.
8 3ap. CPC | |OP| | 3ag. CPC | |OP 3azg. CPC 3ag. CPC | [IP| aud. 3au.

‘YcioBHbIe 0003HAUCHUSA:
e [IP — puarHOCTHUeCKasi paboTa;

3an. CPC — 3aganHus Aj1s1 CaMOCTOSITe/TbHON pabOThI;
Iud. 3au. — guddepeHIIMPOBaHHBIN 3aueT;
aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

TeKylui KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopMax:
e UArHOCTUYECKas paboTa;

e 3a/1aHMA JJIsI CAMOCTOSITe/IbHOM paboThI.

HpOME)KyTO‘lHaH dTTeCTadlus ITPOBOAUTCA B (popmax:
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e muddepeHI[MPOBAHHBIN 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. K. JIrobumos, JI. B. IlTabapoBa. . MeTozbl MOCTPOEHUsI PaCUéTHHIX ceToK B makere ANSYS ICEM
CFD. Hwxknuit Hoeropog: W3a-so HHI'Y, 2011, 551. pec.

2.T. A. AkumoB, B. A. 3asumko ; BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa. AsporasoguHamuka. bI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2014, 61 3k3.

3. K. H. Bonkog, B. H. EMe/ibsaHOB. . Beiunc/iuTenbHbIe TEXHOJIOTHUU B 3a/ladax MeXaHUKU JKUIKOCTH 1
rasza. M.: ®USMATJINT, 2012, 63 3K3.

4. K. H. Bonkos, B. H. EmenbsHoB, U. B. Tetepuna. . I'a30Bble TeueHUs B COIJIaX 3HEPrOyCTaAHOBOK. M.:
OU3MATIINT, 2017, 50 3K3.

5. M. C. fIkoBuyK. . BeiunciuTenbHble TEXHOJIOTUM PeLLeHHs 3a7,au MeXaHUKH JKUJKOCTH U rasa.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013, 3/1. pec.

6. H. H. ®énopoga, C. A. Banerep, M. H. Tanunog. . OcHoBbl pabotel B ANSYS 17. M.: IMK Ilpecc,
2017, s51. pec.

5.2. [lorionHUTebHAs IUTepaTypa Mo AUCLUIIIUHE:

1. T. A. AkumMoB. . Pa3BuTHe TeopeTUUeCKOU U TIPUKJIA[IHOM ra30/MHAaMUKH LITKO/I0H rpodeccopa . T1.
I'unasbypra. CII6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBsa, 2002, 2 3k3.

5.3. Ilepuoguueckue u3gaHus:
1. EcTecTBeHHbIe U TeXHUUECKUE HayKH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://urait.ru — I'naBHasi — O6pa3oBarensHas matdopma FOpaiiT. []is By30B U CCy30B.;

2. https://e.Janbook.com — 3BC Jlanb;

3. http://library.voenmeh.ru/jirbis2 — ®yHgamenranbHas 6ubmuoreka BI'TY «t BOEHMEX» um. [1.®.
YcTUHOBA.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 31eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOTeKcTOBast 31eKTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCCIeOBaHUH.

VHdopmalioHHbIe CIIpaBOYHbIE CHCTEMBI:

1. Texakcnept — MiH(opMalMOHHBIH TTOPTas TEXHUUECKOTO peryarpoBanusi: HopMel, paBusia, cTaHapThl
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ 'OCTos
cobcrBenHoii reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nvHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpamMMHOe obecIieueHHe:

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

3. Microsoft Office;

4. Ansys Multiphysics 2017 Teaching Advanced;
5. OpenOffice.org 3.0;

6. WPS Office;

7. Octava.

5.6. Ml opMalioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTUHORBA.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

. IIpoekTop;

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

. Microsoft Office;

. Ansys Multiphysics 2017 Teaching Advanced;
. OpenOffice.org 3.0;

. WPS Office;

. Octava.

OO UT A WN -

6.2. IIpouee:

1. pabouee MecTo Tperno/aBare/isi, 0CHAILIEHHOEe KOMITBEOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHET, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
IPAKTUKYM B I'1JIPOASPOJUHAMUKE

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa TIPAKTUKYM B TUJAPOADPOJUHAMUKE sBnseTcs AUCLUUIIIMHON 4acTH,
¢opmMupyemoli yyacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 0/0ka 1, MporpaMmbl TOATOTOBKH 10
Harpapsiennto 13.03.01 TennosHepeemuka u menaomexHukd. JJACUWTIIMHA peanu3yeTcss Ha Ghakyabrere A
PaketHOo-KOCMMueckodd  Texuuku BI'TY  "BOEHMEX" wum. [O.®. VYcrudoBa kadenpoit A9
[MITASMOT'A30AHAMUWKA U TETVIOTEXHUKA.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
YK-1 crnocoOHOCTb OCYIIECTBISATH TOUCK, KPUTHUECKWM aHalu3 W CUHTe3 WH(GOpPMAI[uM, TIPUMEHSITh
CUCTEeMHBIV TIOAXO/ /IJIsl PEIIeHUs TIOCTaB/IeHHbBIX 3a/1ay;
[ICK-1.2 criocobHOCTh  pa3pabarbiBaTh  (U3MUECKWe W MaTeMaTUYeCKMe  MOJEeJH  TPOLIeCCOB
TeryioMmaccoobMeHa, MPOTeKarIMX B SHEPTeTUYeCKUX YCTaHOBKaX;
[ICK-1.3 criocoOHOCTb TIPOBOAWTE aHAIW3 MPOLIECCOB TeMI0MacCcoo0MeHa C MCIOIb30BaHHEM COBPEMEHHBIX
MH(OPMAaIMOHHBIX TEXHOJOTWM, TOTOBHOCTH K IIpOo(deCcCHOHa/bHON 3KCILTyaTal[ii COBPEMeHHBIX CpeJCTB
BBIUMC/TUTETEHOTO MOZeJTUPOBAHUS.

Copep>kaHue JUCILUIUIMHBI OXBaTbIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C BBIYMC/IUTEIBHBIM U UMHUTAL[MOHHBIM
MO/IeJTUPOBaHUEM TU/P0a3pOAUHAMUUECKUX, TeIJIOBbIX W JAWHAMHUUeCKUX TIPOLIecCOB, TpOTeKalolux B
n1abopaToOpHBIX a3pOAMHAMUYECKUX YCTAHOBKAX U TIPU JKCIUTyaTallid aBUAIMOHHOW U PaKeTHO-KOCMHUUECKOU
TeXHUKHU.

[TporpamMMoii JUCLIMILIMHBI ITPeyCMOTPEHBI CJIeIYIOIIYE BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIbI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;

e 3a/1aHUA JJIsI CAMOCTOSITE/IbHOM paboThI.

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

OO01jast  TPyZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBisgeT 6 3.e., 216 u. IIporpamMmol AWUCIUTUTHHBI
TpeyCMOTPEHHI MpakThuuecKue 3adstus (77 u.), camocTosTe/bHas paboTa crygenTa (139 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
IPAKTUKYM B I'1JIPOASPOJUHAMUKE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLIUIIMHBI COCTaBsgeT 216 4., U3 HUX 77 4. ayUTOPHBIX 3aHATUH, U 139 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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.

Pexkomenpyemasn TpyaoeMKOCTb
HaumeHnoBaHue padoTbI Ay PYA ’
JiMTeparypa Jac.
Pazgen 1. TeueHue rasa no comy JlaBasns.
BeIrnosiHeHMe UHAVMBH/ya/IbLHOTO 3a/laHus 10 pacyety TeyeHust | I. A. Akumos. . Pa3Butue 15

rasa B coruie JlaBasnsi. [TocTpoeHue reoMeTpuueckoil Mozieny.
[TocTpoeHre BLIUMCIUTE/ILHOM ceTKU. [IpoBeeHe
UMHTAIMOHHOTO Mo/ieTupoBanusi. OTobpaXkeHWe U aHa/TN3

pe3ynsraTtoB pacdyeta. CpaBHeHUe C pe3y/abTaTaMu

¢usnueckoro sxcriepuMeHTa. OdopmiieHre OTUETA, BEIBOABI 110

pabore.
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TeopeTUueCcKon 1
TIPUK/IaZIHOM ra3ofiMHaMUKH
1IKosoi mpocdeccopa U. I1.

I'mu36ypra: CI16.BT'TY

"BOEHMEX" um. [1. ®.

YcruHoga, 2002 (1)

H. H. ®énopoga, C. A.
Baserep, M. H. Janunos. .
OcHoBbl pabotel B ANSYS
17: M.: IMK Ilpecc, 2017

(1-4)

I'. A. Axumos, B. A. 3a3umko
; BI'TY "BOEHMEX" um. [.
®. YcTrHOBa.
AsporaszogrHamuka: BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2014 (2)

K. H. Bosnkos, B. H.
EMesnbsgHOB. .
BrruncnuresnbHble
TeXHOJIOTUH B 3a/la4ax
MeXaHWKH KUJKOCTH U rasa:
M.: DUSMATIIUT, 2012 (1-
4)

A. K. Trobumos, JI. B.
[ITabapoBa. . MeTo/p!
TOCTPOEHUS PaCUBTHBIX
cetok B rakete ANSYS
ICEM CFD: Hwxnuit
Hosropopa: N3n-so HHI'Y,
2011 (1-3)

M. C. fkoBuykK. .
BrruncnuresnibHbIe
TeXHOJIOTMU pelleHuys 3a1ad
MeXaHWKH KUJKOCTH U rasa:
CII6.BI'TY "BOEHMEX"
uM. [. @. YcruHoBa, 2013
(1-3)

K. H. Bosnkos, B. H.
Emenssinos, U. B. TetepuHa.




. I'a30BbIe TeueHUs B COIIaX
SHEeproyCcTaHoBOK: M.:
OU3MATIINT, 2017 (1-3)

HCTeueHUs ra3a U3 cocyza KoHeuHoro pasmepa. IloctpoeHue
reoMeTpuueckor Mozienu. [locTpoeHre BEIUUCIUTEBHON
cetku. [IpoBesieHrIe IMUTALIMOHHOTO MOZETUPOBAaHKSI.
OtobpaxkeHHe U aHa/U3 pe3y/ibTaToB pacyeta. CpaBHeHMe C
pe3ysibTaTaMM (pr3nuecKoro skcrneprMenTa. OpopmieHue
OTUETa, BEIBO/BI 10 paboTe.
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EMenbsHOB. .
BbrunciuTtenbHbIe
TEeXHOJIOTUM B 3aj/layax
MeXaHWKU >KUJKOCTH U ra3a:
M.: DUSMATJIUT, 2012 (1-
4)

K. H. Bosnkos, B. H.
EMenbsHOB. .
BbrunciurensHbIe
TeXHOJIOTUM B 3afjauax
MeXaHWKU >KUJKOCTH U ra3a:

M.: PUIMATIINT, 2012 (1-

Wroro no pasgeny 1 15
Pazpen 2. i3mepeHune a3pogMHAMHYECKHX CHJI, IEUCTBYIOIIUX Ha KPbUIOBOH NPodU/Ib.
I'. A. Axumos, B. A. 3a3umko
; BI'TY "BOEHMEX" um. .
®. YctuHOBa.
AsporaszogrHamuka: BI'TY
"BOEHMEX" um. [1. ®.
YcTtuHoBa, 2014 (2)
K. H. Bosnkos, B. H.
BeinosnHeHue UHAVBH/ya/IbHOTO 3a/laHUS 10 pacueTy EMe/ILSIHOB
aspoJvHaMHYeCKUX CUJI, IeACTBYIOIIMX Ha KPbUIOBOUN o
< BrerunciurtenbHble
nipodub. [TocTpoeHue reomeTpuueckoi mogeu. [Tocrpoenue
. TEXHOJIOTUM B 3a/layax
BBIUMC/IUTEIBHOU CeTKHU. [IpoBeieHe UMUTaLMOHHOTO . 14
MojenupoBaHust. OToOpa)keHre 1 aHa/Tu3 pe3y/IbTaToB pacueTa MEXAHKI JKI/IKOCTH 1 I'asa.
) |M.: ®PUSMATIJINT, 2012 (1-
CpaBHeHmUe C pe3y/brataMi (hr31ueCcKOro SKCriepuMeHTa. 4)
Odopmrenue oruéTa, BLIBOALI 10 pabore.
(bop ’ A p K. H. Bosikos, B. H.
EMenbsHOB. .
BrrunciurenbHble
TEeXHOJIOTUM B 3a/layax
MeXaHHKU >KUJKOCTU U ras3a:
M.: ®U3MATJINT, 2012 (1-
4)
Wrtoro no pasgeny 2 14
Paspen 3. UcciiegoBanue a3poguHaMUUeCKHUX XapaKTepHCTHK OIIePeHHOro TeJa.
K. H. Bosnkos, B. H.
EMesnbsHOB. .
BrerunciurenbHble
TEXHOJIOTMM B 3aj/layax
MeXaHHKU >KUAKOCTU U ras3a:
M.: DUSMATIIUT, 2012 (1-
4)
BrImosiHeHWe MHAWBUYaTLHOTO 3aJJaHHs 110 pacyueT
aspo, I/IHaMI/I‘«IECKﬂI/IX ngaKTe I/ICTI/IKA orne eHngo TEJIy;:l I. A. Akumos, B. A. 3a3umKo
poA paKTep) p ' : BITY "BOEHMEX" nm. ]I
ITocTtpoenue reomerpruueckor mogeu. IToctpoenue ®. YeruHopa
BBIUMC/IUTE/IbHOMN ceTKU. [IpoBeieHrie UMUTAIL[MOHHOTO ) ’ 14
AbsporasoguHamuka: BI'TY
MoenupoBadust. OToOpa)keHHe 1 aHa/Iu3 pe3y/bTaToB pacueTa.| "
BOEHMEX" um. [I. .
CpaBHeHHe C pe3y/ibTaTaMu (PU3NUeCKOro IKCIieprMeHTa.
Odopmienue oTuéTa, BBIBOZBI 10 paboTe YeTuHoBa, 2014 (2)
p » BHIBOABI TI0 PaboTe. K. H. Boskos, B. H.
EMenbsHOB. .
BrrunuciuresbHbIe
TEeXHOJIOTUM B 3aj/layax
MeXaHWKH XXUJKOCTU U rasa:
M.: DUSMATJIUT, 2012 (1-
4)
Wrtoro no pasgeny 3 14
Pa3zpen 4. VicTeueHue 13 COCyAa KOHEYHOro pasmepa.
BrimoniHeHre UHAVMBUAYAJIBHOTO 3a/1aHUS 10 pacyeTy K. H. Bosikos, B. H. 14




4)
I'. A. AkumoB, B. A. 3a3uMko
; BI'TY "BOEHMEX" um. [.
®. YcTHHORBa.
AsporazoguHamuka: BI'TY
"BOEHMEX" um. 1. ®.
YcruHoBa, 2014 (2)

MOTrPaHUYHOTO CJI0s Ha TVIOCKOH TJIaCTHHE T10[ YITIOM aTaku.
[TocTpoeHue reomeTpruueckoi Mojienu. [TocTpoeHue
BBIUMC/IATEIbHOU ceTKH. [IpoBeieHr e UMUTAI[MIOHHOTO
MozieupoBanusi. OToOpaskeHre U aHaIu3 Pe3y/IbTaToB PacueTa.
CpaBHeHHe C pe3y/ibTaTaMu (PU3NUeCKOro IKCIIepUMeHTa.
Odopmienne oTuéTa, BRIBOZBI IO paboTe.
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EmMenbsgHOB. .
BbruucnurenbHble
TeXHOJIOTUM B 3ajjauax
MeXaHWKHU >XUJIKOCTH U Tasa:
M.: ®U3MATJINT, 2012 (1-
4)

K. H. Bosnkos, B. H.
EMenbsHOB. .

Wrtoro no pazgeny 4 14
Pa3pen 5. HatekaHue cBepXx3BYKOBOIl CTPYH Ha Nperpajy KOHeUHbIX pa3MepoB.
K. H. Bosikog, B. H.
Eme/bsHOB. .
BrrunciurenbHbIE
TEXHOJIOTHHM B 3a/jauax
MeXaHMKU >KUAKOCTH U rasa:
M.: DUBMATJIUT, 2012 (1-
4)
BrinonHeHe HHAWBUIYAIBHOTO 3a[jaHus 110 pacueT
AMBHAYA] A bactety K. H. Bonkos, B. H.
HaTeKaHWsi CBePX3BYKOBOM CTPYU Ha IMperpajly KOHeUHbIX EMe/ILSIHOB
pa3MepoB. [TocTpoeHune reomeTpruueckoit mojenu. IloctpoeHue o
v BrrunciuTe ibHbIE
BBIUMC/IMTEIBHOU CeTKU. [IpoBeieHre IMUTALlMOHHOTO 20
TeXHOJIOTUM B 3ajiauax
MogziepoBanusi. OTobpaskeHre U aHaIu3 Pe3y/IbTaToB PacueTa. .
CpaBHeHUe C pe3y/bTaTaMy (hr3UUeCcKoro SKCriepuMeHTa MEXAHMKH MKHAKOCTH 1 T'a3a.
P . ’ M.: ®U3MATJINT, 2012 (1-
OdopmieHre 0TUéTa, BBIBO/BI IO paboTe. 1)
I'. A. Akumos, B. A. 3a3umko
; BI'TY "BOEHMEX" um. [.
®. YcTHHOBa.
AsporaszoguHamuka: BI'TY
"BOEHMEX" um. 1. ®.
YctuHoBa, 2014 (2)
Wroro 1o pa3zeny 5 20
Pa3pen 6. Ckauku yIJIOTHEHUS B CBePX3BYKOBOM MepepaciiupeHHoH CTPY:!
K. H. Bosikog, B. H.
EMme/nbsHOB. .
Brrunciure nbHbIE
TeXHOJIOTUM B 3ajjauax
MeXaHMKU >KUAKOCTH U1 ra3a:
M.: ®U3MATJINT, 2012 (1-
4)
BrimonHeHre MHAMBUAYAJILHOTO 3a/IaHKS 110 pacueTy CKauKoB
TVIOTHEHUS B CB'ZEL} X3§yKOBof/'1 e eAaCH_II/I EH[;{OI?I CTy e I. A. AkumoB, B. A. 3a3uMKo
y PX3BYKOBOH HEPEPACHIMP pye. : BITY "BOEHMEX" um. /I,
ITocTtpoenune reomerprueckor mogenu. IToctpoenue . YeTHHOBA
BBIUUC/IUTENBHON ceTKU. [IpoBeeHrie UMUTAL[MOHHOTO ) : 20
AsporaszognHamuka: BI'TY
MojeupoBadust. OToOpa)keHHe U aHa/Iu3 pe3y/bTaToB pacueTa.| = "
BOEHMEX" um. [I. ®@.
CpaBHeHuUe C pe3y/bTaTaMi (r3UueCcKoro SKCriepuMeHTa.
OdopmieHre 0TUETa, BBIBO/LI IO paboTe Yerurosa, 2014 (2)
p ’ 2 p ) K. H. Bosikos, B. H.
Eme/nbsHOB. .
BrruriciuTenbHbIE
TeXHOJIOTUM B 3ajiauax
MeXaHWKU >XUJIKOCTH U Tasa:
M.: ®U3MATJINT, 2012 (1-
4)
WNroro no pasgeny 6 20
Pa3pesn 7. IlorpaHMYHBINA C/I0M Ha IVIOCKOM IUIACTHHE MO/ YIJIOM aTaKH.
BrinonHeHve MHAVMBHUAYAABHOTO 3aJjaHUSA TI0 pacueTy K. H. Bonkos, B. H. 21




BbruncnurensHbIe
TEeXHOJIOTUM B 3aj/layax
MeXaHHKHU >XUJIKOCTH U Ta3a:
M.: DUBMATJIUT, 2012 (1-
4)

I'. A. Akumos, B. A. 3a3umko
; BI'TY "BOEHMEX" um. [.
®. YctuHoBa.
Asporazogvnamuka: BI'TY
"BOEHMEX" um. [1. .

YcruHoga, 2014 (2)

Wrtoro no paspeny 7

21

Paspen 8. O6Tekanue pomba CBepX3ByKOBBIM ITOTOKOM.

BrinosiHeHMe UHAWBU/YaIbHOTO 33/jaHusl TI0 pacyeTy
00TekaHust pomM0a CBepX3ByKOBLIM MOTOKOM. [TocTpoeHue
reoMeTpuuecKoi Mogienu. ITocTpoeHre BEIUMCUTENEHOM
ceTku. [IpoBe/ieHre UIMUTALIMOHHOTO MO/Ie/TPOBaHMUS.
OTtobpaxkeHWe U aHa/N3 pe3y/IbTaToB pacyeta. CpaBHEHHE C
pe3ynbTaramu (usmueckoro sxcriepumenTa. OdopmieHue
0TuéTa, BRIBOZIBI 110 paboTe.

K. H. Bosnkos, B. H.
EMenbsHOB. .
BbruncnuTtenbHbIE
TEeXHOJIOTUM B 3aj/layax
MeXaHWKU >KUJKOCTH U Tra3a:
M.: DUSMATJIUT, 2012 (1-
4)

I A. Akumos, B. A. 3a3umko
; BI'TY "BOEHMEX" um. [.
®. YctuHoBa.
Asporazogvnamuka: BI'TY
"BOEHMEX" um. [I. .
YcruHoga, 2014 (2)

K. H. Bosnkos, B. H.
EMenbsHOB. .
BbrunciurensHbIe
TeXHOJIOTUM B 3aflauax
MeXaHUKU >KUJKOCTH U ra3a:
M.: DUBMATJIUT, 2012 (1-
4)

21

Wroro no pa3geny 8

21
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MMPAKTUKYM B I'IIPOA3POJNHAMUKE

®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

e 3aJaHus [/l CAMOCTOSITe/TEHOM PaboThI;
e nmuddepeHMPOBaHHBIN 3aUeT;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMIPOCOB - He aTTeCTaLlys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

3ajaHus /1A CaMOCTOATe/TbHOH PaboThI

3ajaHus /11 CAaMOCTOSITE/IbHOM pabOThI BXOAAT B cOCTaB Y MK IHCIUITUHEIL.
3azanust GOpMHPYIOTCSI B COOTBETCTBUY C HAMEHOBaHWEM pasZiesia JUCLIMIUVIMHBI ¥ UHAUBHYa/IbHBIM
HOMEpOM CTYZ|eHTa B CITMCKe TPYTIIIEbL.
BeironHeHHOe 3aaHre 0opMIIsIeTCs Kak OTUET 110 TIPoJie/iaHHOW paboTe U 3allMIaeTcsi B YCTHOW opme
60 B hopMe TeCTUPOBAHUSL.
OTuéT oLleHrBaeTCs 0 JecaTH0a/UIbHOM IlIKasle Ha COOTBETCTBHE CJIe/[YIOIUM KPUTEPUsIM:
- TekcToBast 4aCTh OTYeTa BBINOJIHEHA Ha CTaH/IapTHBIX /TMcTax besoro 1Beta opmara A4, 1iget mpudra
YEPHBII.
- TIpu odopmernu ucronb3oBal mpudT Times New Roman wiu Arial, kerts 12-14 1T IOy TOPHBIH
ME>KCTPOUHBIMA MHTEPBa/l U OOBIYHBINA Me)K3HAKOBBIM UHTePBasl.
- [Ipu odopmeHnn rcmob30BaH ab3amHelid oTceTyn 1,25 cM; ab3auHbiid nHTepBas 0; BEIpaBHUBaHHE T10
[IUPUHE CTPAHUIIbI.
- OTUéT CcoziepKUT BCe HeoOXOMMbIe 3/1eMeHThI: TUTY/IbHBIH JIMCT, Lie/b U 3a/ja4i paboThl, TeOpeTHUecKre
CBeJleHHs, [OIyLIleH!s], TI0/yueHHble pe3y/bTaThl, BEIBO/bI.
- ITpu Habope (opmyrn KCTONMB30BaH BCTPOeHHbIH pesiakTop Microsoft Office Word (Microsoft Equation 3,0)
unu pefaktop MathType. ®opmysibl BeIpaBHEHBI 110 LiEHTPY.
- [ocne kaxxgoii GopMysibl CTaBUTHCS 3arisATast, a MepBasi CTPOKa C pacLIM(pPOBKOM HAUMHAETCS CO CJIOBA «TAE»
6e3 aBoeTours U Oe3 ab3ariHOTO OTCTYyTIA.
- PucyHku nipefictaBniensl B popmare: «PrucyHok 1 — HarmeHoBaHMe», BEIpaBHEHBI 110 IIeHTPY, 6e3 ab3aiiHoro
oTcTyrma. VIX KOMuecTBO SB/ISIeTCS JOCTaTOYHBIM [/1s1 TTOSICHEHHS TTOTyUeHHBIX pe3y/IbTaToB U 000CHOBaHMUS
BBIBO/[OB.
- [IpepcraBnieHHOe pellleHHe 3a7iaud COOTBETCTBYeT UHAVNBUAYAILHOMY 3a[aHuIo0.
- [TonyueHHbIe pe3ynbTaThl IPeCTaBIeHbI B BU/le rPavKOB UK TaO/HL] 3HAYeHUM U TTO3BOJISTIOT
MPOaHAMM3VPOBATh BJIUSHUE Ha Pe3y/IbTaT PellieHns 3a/lauy IPUMeHeHUs] Pa3/TUuHbIX UMC/IeHHBIX METO/[OB
pelieHys U (WIK) UX HaCTPOeK.
- BeiBozibI 0 TIpoziesiaHHO paboTe 060CHOBAHBI M ONTUPAIOTCS Ha TIPe/iCTaB/IeHHbIe Pe3y/IbTaThl.
O1ieHKa BBICTaB/ISIETCSI B COOTBETCTBHH C TIOJTyYeHHBIMH Oasiamu: 5-6 6ainos "ynoBneTBopuTensHo', 7-8
6annoB"xopomo", 9-10 6a1oB "OTIMYHO".

JuddepennupoBaHHbIii 3a4eT

OO0yuatoITuiics UMeeT MPaBOo Ha MOyYeHHe MUHUMATLHOM MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIeIIHOTO MPOXOXKAEHUSI TEKYIIET0 KOHTPOJISI yCIIeBAeMOCTH B (hopMe IMarHOCTUUeCKOUM paboThI B
COOTBETCTBUM C rpadMKOM paszena 4.
Cpaua auddepeHIIMPOBAaHHOTO 3aueTa B 7 ceMeCcTpe MOXeT ITPOBO/IUTLCA B ABYX (popMax:
1. ITo pe3ysnbTaTaM BbINOTHEHNSI KOHTPOJIbHBIX MepOTIPUATHI B ceMecTpe.
ITpu cBoeBpeMeHHOM BLITIOJTHEHUH KOHTPOJILHBIX MEPOIIPUSATHH, TTpelyCMOTPEeHHBIX IporpaMmoi Y MK
IUCHUTIVHEI, B TeUeHNe CeMeCTpa, CTYIeHT MOKET TTOJIyUUTb UTOTOBYIO OLIEHKY KakK CpeHeapru(MeTHdeCKyo
T0 MOTy4YeHHbIM OLIeHKaM B TeUeHUU 7 ceMecTpa.
2. Tlo pe3ynbTaTaM BBITIOJIHEHUS] UTOTOBOTO TeCTa, cocTosero u3 30 BOpoCoB, MepeueHb KOTOPBIX
npeacTasiaeH B Y MK aucuuniavHel.
K caue UTOrOBOro TeCTa CTYAEHT MOXKET OBITh JAOMYIIIEH TOMBKO MPH BLIMIOJTHEHUHM BCEX KOHTPOIbHBIX

17



MEepOIIpUATHH, TpeAyCcMOTpeHHbIX nporpammont Y MK auciuniiviel. [1py npoBeieHHY UTOTOB TECTUPOBaHUS,
yCTaHaB/IMBAETCs COOTBETCTBHE KOJIMUECTBA MPaBU/IbHBIX OTBETOB U UTOTOBOU OL|€HKU:

- MeHee 60 % - He 3auTeHO;

- oT 61 10 80 % mpaBUJIbHBIX OTBETOB — Y/IOB/IETBOPUTEJNIBHO;

- ot 81 10 90 % npaBUJIbHBIX OTBETOB — XOPOLLIO;

- oT 91 g0 100 % mpaBUIBHBIX OTBETOB — OTJIMYHO.

JAuddepennypoBanHblii 3aueT

OOyuyatoluiicss IMeeT MPaBo Ha MOyYyeHHe MUHUMAa/TLHOM TTOJIOKUTETBHOM OLIEHKH TIPY YCJIOBUX
YCIIEITHOTO MPOXOXKEeHHsI TEKYIIIero KOHTPOJIs yCIIeBaeMOCTH B (hopMe [MarHOCTHUeCKOH paboThl B
COOTBETCTBUM C rpadmKoM paszena 4.
Cpaua fuddepeHIIpOBaHHOTO 3aueTa B 8 ceMecTpe MOXKeT IPOBOAUTHCS B ABYX (popmax:
1. ITo pe3ynbTaTaM BBIITOJIHEHNS KOHTPOJIBHBIX MEPOTIPUATHI B CeMeCTpe.
[1pu cBOeBpeMeHHOM BBITTOJIHEHUY KOHTPOJIbHBIX MEepPOTIPUATHH, MpeyCMOTPeHHbIX porpaMmont Y MK
JUCLIUIIIVHEI, B TeUeHHe CeMeCTpa, CTYIeHT MOKET MOJyUUTb UTOTOBYIO OLIeHKY Kak cpejHeapu(pMeTHUeCKyIo
T0 TMOJIy4YeHHBIM OLleHKaM B TedeHUU 8 cemecTpa.
2. Ilo pesynbraTam BBITIOJTHEHUS] HTOTOBOTO TeCTa, COCTOAILero u3 30 BOIPOCOB, NepevyeHb KOTOPBIX
npezcrasieH B Y MK nucounimHel.
K czaue UTOTOBOTO TeCTa CTYAEHT MOXKET ObITb /IOMYIIEeH TOJIBKO MPH BITIOTHEHUH BCEX KOHTPOJIBHBIX
MepONpHUATHH, TIpeAyCMOTpeHHBIX nporpammoit Y MK guctunvsel. [1Ipy npoBejeHUM HTOrOB TeCTHPOBaHUS,
yCTaHaB/IMBaeTCsl COOTBETCTBHE KOMUYECTBA MTPaBUILHBIX OTBETOB M UTOTOBOU OLIEHKU:
- MeHee 60 % - He 3a4TeHO;
- ot 61 10 80 % NpaBUIBHBIX OTBETOB — Y/I0BIETBOPUTEJIBHO;
- or 81 110 90 % npaBUIBLHBIX OTBETOB — XOPOLLO;
- ot 91 10 100 % 1npaBUIBLHBIX OTBETOB — OT/JIMYHO.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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3aziaHus AJis
4 | 7 [Papenl.Teuemmerasamo | 59 | 14 | 14 | 15 | 12| 12 | 12 |camocrosrensHoii
comuty JlaBasns. paboTE!
Paspen 2. 3mepenne 3aganms s
4 | 7 |POPOMHAMMHMECKMX CWL | 5o | 45 | 12 | 14 | 13 | 13 | 13 |camocTosTenbHOl
JAefCTBYWOIIMX Ha KPbUIOBOH AGOTLL
npodusb. P
Pazpgen 3. UcciiegoBaHue 3agaHus
4 | 7 |PPOAMHAMHHECKHX 26 | 12 | 12 | 14 | 12 | 12 | 12 |camocrosTensHoii
XapaKTEPUCTUK OMEePeHHOro a6OTHI
Tesa. P
3amanus Asis
4 | 7 [Pasmen4.Mcreuenne us 27 | 13 | 13 | 14 | 13 | 13 | 13 |camocTosTenbHOM
COCy/la KOHEUHOr0 pa3Mepa. paboTI
Bcero 3a 7 cemecTp 108 | 51 51 57 50 | 50 | 50
Pa3pen 5. Harekanue 3aanms s
4 | g |CPEPX3BYKOBOM CTpyM Ha 26| 6 | 6 | 20 | 12| 12 | 12 |camocrosTensHoii
nperpagy KOHeUHbIX A6OTLL
pa3MepoB. P
Pazpgen 6. Ckauku Saganus
4 | g [YUIOTHEHHAB 28| 8 | 8 | 20 | 13| 13 | 13 |camocrosTensHoii
CBEpPX3BYKOBOI a6OTHI
nepepaciIipeHHoN cTpye. P
Pazpen 7. IlorpaHuyHbIi 3apanus Asis
4 8 |c/0¥ Ha MIOCKO# MIaCTHHE 27 6 6 21 12 | 12 | 12 |camocTosiTe/bHOM
Moj, yI/IoM aTaKH. paboThI
3apanus asis
4 | g [PasaenB8.O6rexammepomba | ,; | ¢ | ¢ | 51 | 13| 13 | 13 |camocrostensHoii
CBePX3BYKOBBIM MOTOKOM. paboTI
Bcero 3a 8 cemectp 108 | 26 26 82 50 | 50 | 50
Bcero no aucuuinee 216 | 77 77 139 | 100 | 100 | 100
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